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Accidents  dne  to  poor  li^htin^. ........... 

Accidents,    Noise    and 

Accounting,    Material    store    expenses,   store- 
keepers"   convention    . 

Acetylene    (see    Oxy -Acetylene). 

Acme     Supply     Co.,    Reverse    unifold     dia- 
phragm     

Adams,  II.   C,  Standardization  of  coal  prep- 
aration.   Fuel    convention 

Agnew,    "Big    Bill"    and    "Blue    Monday," 
Harvey    l)e   Witt    W'oicomb 

Ahsiuolh,   X.   H.,  Piece  work  and  bonus  sys- 
tems  in  the   boiler   shop 

Ahsiuolh,  X.  H.,  Repairing  locomotive  boiler 
tubes    

Air  Brake  Association  convention 

Air   Brake  Association    (see   Meetings). 

Air  brake   hose.    Device  for  mounting 

Air   brake  hose,   ( !ood>  ear 

Air    brake    maintenance,    M.    C.    B.    conven- 
tion  

Air  brake   system.   Effect  of  moisture   in.... 

Air  brakes.   Handling  of,  T.    E.   A.   conven- 
tion      

Air   brakes.   Inspection   and   maintenance  of, 
on   freight  cars,   by    Robert    Barnaby 

Air   brakes.    Maintenance  of 

Air   brakes.   Testing  devices   for,    L.   &    N.. 

Air  compressor.  High  speed  centrifugal,   De 
Laval     

Air   compressor   with   piston   valve  and   auto- 
matic   cut-off,    IngersoIl-Ran<l 

Air    compressor.    Small    steam    driven,    unit, 
IngersoU-Rand     

Air    compressor   valves,    Simplate 

Air    hose,    l>evice    for   mounting,    by    B.    X. 
Lewis     

Air    motors,     .\pparatus     for     testing.     Tool 
Foremen's    convention 

A            rr"   air    cylinders.    Oiling,    by    E.    A. 
'><i:rrav  ■.  .^._. , 

*•     ■'.)•;« /-x'.if**"''r' •'■•.;.?«    Reinforced  gaskets 

'Vi'  ).  'A  

■.•p. '•'•hr  "     ^     Jes- 

■  '?*.      .  -  . 
I    f.unn    ; 

r  pump  i,^  •  .i-.ii- 

ing,    by    F.    R.    ...  .^;:.,;.  ^. 

Air  pump  r.ick,  by  John  ii. 

Air   pump,    Repairing  Q^^-in.    cyu... 

Air  pump   repairs.    Special   chuck   for.  .  .'. 

Air  pump  reversing  rods.  Repairing  worn, 
by  J.   A.   Jesson 

Air   pumps,    Cleaning,    by    W.    E.    /ohnson.. 

Air    pumps,    Oevice    for    placing,    by    \\  .    S. 
Whitford    

Albers,  L.  H.,  President's  address.  Air 
Brake    convention     

Allegheny    .Steel     Co.,    Forged    steel    truck 
side     frame     

Aluminimi    alloy     

American  Car  &  Foundry  Co.,  Rolled  steel 
truck    frames    

American  Car  &  .Ship  Hardware  Co.,  Water 
glass    guard     

American  Electric  Railway  Association  (see 
Meetings). 

American  Engineering  Co.,  Steel  car  sand 
blasting    plant    

American  Malle.ible  Castings  Assn.,  Ex- 
hibit  

American    Mason    Safety    Tread    Co.,    Device 

to    prevent    ladders    from    slipping 

American  Railway  Master  Mechanics'  Asso- 
ciation, A  successful  convention. 

American  Railway  Master  Mechanics*  .Asso- 
ciation   convention    1211*,    1270*, 

American  Railway  Master  Mechanics'  Asso- 
ciation.    Election    of    officers 

;.    ,       American   Railway   Master  Mechanics'   Asso- 

i- ■;•  f.        ciation.    Result    of   letter   ballot 

American  Railway  Master  Mechanics'  Asso- 
ciation, Revision  of  standards  and  recom- 
mended    practice . 

American  Railway  Tool  Foremen's  Associa- 
tion   convention    

American    Railway   Tool   Foremen's   .Associa- 
tion   (see    Meetings). 
American  Railroad  Master  Tinners',  Copper- 
smiths'  and    Pipefitters'    .Xssn.    (.see    Meet- 
ings). 

American     Saw     Mill     Machinery,     Variety 

wood    worker     

American  Society  of  Mechanical  En- 
gineers       • 3  1 , 

'■■•jvii    American    Society    of    Mechanical    Engineers 
(see    Meetings). 
American  Society  for  Testing  Materials   (see 
Meetings). 
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American  Tool    Co.,   Portable   lathei 

American    Vanadium    Co.,    Carbon- Vanadium 
forging    steel     

Anderson,  J.   E.,  Engine  failures,  their  cause 
and    cure    

Andrus,  C.  H.,  Boring  front  end  main  rod 
brasses      

Annealing,    Electric    furnace    for,    bv    T.    F. 
Bailey     '. 

Anthony,    J.    T.,    Combustion    in    locomotive 
fireboxes,   A.    S.    M.    E 

Anti-F-riction    Roller    Bearing    Co.,    Journal 
bearing     

Anvil      attachment      for      oblique      bending. 
Blacksmiths'    convention     

.\ppleton,    W.    I'.,    Suggestions    for    a    prop- 
erly   kept    roundhouse    

Apjiliances,    Modern,    oJi    large    locomotives, 
T.    K.   A.   convention 

Appointments,    Keeping   

Apprentice,    Helping    by    sympathy    and    co- 
operation,   by    Joseph    .Smith 

Apprentice,    Helping    the,    by    H.    E.     Black- 
burn       

Apprentice,    How   can    I    help    the 

Ai)preiuioe,    How    can    I    help   the.    By   J.    H. 
I'itard 

.Apprentice,    How    can    I    help    the,    competi- 
tion  

Apprentice  letter  competition.  The 

.Apprentice,  The  letters 

Apprentice  school.  The 

•Apprentice   school    car,   Staten    Island 

Apprentice,    The   special 

Ajjprcntice,        The        special,        by        Herman 
.Scboenen     '. 

Apprentice,    Start    the,    right 

Apprentice,  Take  a  real  interest  in  the,  by  A. 
MacCorkindale   

Apprentice,    \'alue    of    incentive    to.    bv    J. 
Campbell     ^<-'.  . .  .  . 

Apprentices,   Advice   to ,, 

Apprentices,     An     inspiring    addroes     to,     by 
(ieorge  M.   Basford . .:. 

Apprentices,   (iive   responsibilitjr»to 

Apprentices,     Model     locomotives     built     by 
Erie      ^ ,  ...■  41*, 

-Apprentices.    Points    for,    l^ponder.T 

'  ■""rentices,    Training    official    material    and 

-men,    by    F.    H.    Thomas 

Does    modern,    pav 

'-rn,  by  Robert  X.  Miller 
'   suggestions   relat- 
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.Arc   TVTltler, 
Arc  «*•■  '    V 

by   J.    1;. 
.Arc    welding. 
Arc    welding 


't-'olu.  . .  . 


531 
155S 

185 
532 

456* 
132 
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248 
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638t 

490* 


Engi- 


Hi... 

itt     boilei 
Makers'   convention    

Ash  pans.   Fuel  convention    

.Associatit»n,  .A   car  department , 

Association,   CetUralizeil   control    of.., 

Association     of     Railway      Electrical 

neers'    meeting 

Associations,  Consolidation  of  mechanical. 
330S,   .384S.    1307«. 

Atchison,  Topeka  &  Santa  !•>,  Keeping  boil- 
er   inspection    records 

Atchison,  Topeka  &  .Santa  Fe,  Pacific  type 
locomotive     

Atchison,  Topeka  &  Santa  Fe,  Safety  cut- 
out   valve    

Atchison,  Topeka  &  Santa  Fe,  Steel  coaches 
for    

.Atchison,  Topeka  &  .Santa  Fe,  Testing  car 
roofs 

Atchison,  Topeka  &  Santa  Fe,  Training 
official  material  and  journeyman  appreti- 
tices    .'. 

.Athey  Co.,  Cloth-lined  metal   weather  strips. 

Atlantic  Coast  Line,  Double  tire  flanging 
tool     

Atlantic  Coast  Line,  Finishing  car  and  en- 
gine  truck   brasses  by   grin<ling 

Atlantic  Coast  Line,  Finishing  cylinder 
cocks     

Atlantic  (V)ast  Lme,  fJajge  for  pilot  coupler. 

piece 


Atijyitic    Coa.st    Line,    (»uard    for    vise    tail 

piece 

Atlantic  Coast  Line,  Jigs  for  grinding  guide 

bars    

Atlantic   Coast   Line,   Relief  valve   for  super- 
heater    locomotives     

Atlantic    Coast    Line,   Repairing   9^^-in.    cyl 

inder    heads     

Atlantic     Coast     Line,     Repairing     worn    t     : 

,«,»■:  braces     

.^.':;.':'.  Atlantic   Coast  Line,  Removable  wedge  ' 
■*      .-  .  Atlantic   Coast   Line,   Shoe  and  wedge  < 
"-■  '■"■'        for    milling   machine   table 

Agt  Gazette,  Mechanical  Edition;  those  over 
I  editorial:      t  short  non-illustrated  article  or 


1325 

1356!S 

635* 

217* 

44* 
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370 

260* 

308* 
193» 

195* 
216* 

24 


Atlantic    Coasl    Line,    Stenciling    gage    for 
freight    cars  I 

Autogenous  w/lding  (see  Welding,  also  see 
Oxy-acetyleie    Welding). 

Averill,    E.    .•€.,    What    the    stoker    has    done 
for  the  loctAiiotive,  A.  S.  M.   E 

Axles,  Device  for  straightening  bent 

B 

Babbitt    furnac  •   f<jr   driving  box   hub   liners," 
C.,    .St.    P.,      I.    &    0 

BalK-ock,    A.    I  .,    Southern    Pacific    six-volt 
electric     hea  llight     equipment 

Bailey,  T.   F.,  i  ilectric  furnace  for  reheating, 
heat    treatinf     and    annealing 

Ball   bearings,     strength   of,  S.   K.    F 

Ball  joint  conn  rction.  Main  reservoir,  Frank- 
lin Railway  ^upply  Co 

Ball    joint    con  lection     for    main     reservoir, 
Barco 

Ballantine,    N.     3.,  The   Mikado   vs.   the  con- 
solidation      

Baltimore  &   O  lio,   Staten   Island   lines.  Ap- 
prentice   sch<  ol    car 

Band  .saw.  Met  ,1  cutting  (see  machine  tools) 

Barco    Brass    ^     Joint    Co.,    Ball    joint    con- 
nection   for   Miain   reservoirs 

Barco  Brass  &  Joint  Co.,  I'lexible  pipe  con- 
nection  betw  :en   engine  and   tender 

Barco   Brass  &  Joint   Co.,,Smokebox  blower 
fitting     

Barco   Brass  &•  foint  Co.,  Tank  hose  strainer 

Barnum,    E.    .S.7  Road   tests   for   determining 
front  end  cmditions 

Barnaby,    Robart,    Inspection    and    mainten- 
ance of   freif  ht  car   brakes 

Barometric  com  enser  as  an  open  water  heat- 
Morrison  

Pneumatic  light  forging  ham- 


The  best  pr.actices  in  engine 


er,  by   1).    P. 
Barr,  H.  Edsil, 

mer 
Barton,    1).    E., 

house     work. I . 
Basford,  (ieorgk  M.,  Address  to  apprentices 

Baxter,   H.    M.,  Tests  of  lubricants 

Beading  tool,   S  lecial,  by   Peter  E.    Mcintosh 

uel   oil   for   locomotive   use.  . 

Inc.,    Motor   driven   power 


Bean,  C.   M.,   F 

Bcandry   &    Co. 
hammer    .... 

Becker,  p.,  Son^  factors  in  locomotive  main- 
tenance   ....    

Bell,  J.   Snowd^,  Variable  exhausts,  M.   M. 
convention 

Bell    yoke   bearii 

ley.   Jr 

Belt    shifter,    I)t  arborn    Steel    &   Iron   Co.... 

Belt    stick,    SafUy.    Ready    Tool    Co 

•'TS,  E.  H.,lCast  ^eel  truck  side  frame.  . 
''    W.,  Jr.,  Bell  yoke  bearing  ream- 

!■      T  7  for  drilling  dry  pipe 


ig  reamer,  by   V.   W.   Bent- 


^r-ir  »ixten- 


Bentley,  \» 

cator  plugs.  . 
Berdan,  E.  (.., 
Bessemer   &    Lr 

smiths'     con-- 
Bettendorf  C 
Betton,  J.  V 
Betts.   E.   F 
Beyer,  O. 

conven' 
Billing  I 
Blackbi 
Blacks 

Ra- 
Bios 

f 
B1 
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,t  helmet 

ndling  of  e(|uiptnent 
.lage  rating,  T.   E.  A. 

C   B.,   Burroughs 

llelping  the  apprentice.  . 
iation    (see    International 
.smiths'     Association). 
Freight  car  stencilling  out- 


629 

502 

1354 
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'.  imokebox,  Barco 

P  speed.   De   Laval 

drain   fitting,   Watertown 

Wa  erproofing    

I  k  hoc  es,  Chuck  for  finishing.  . .  . 

»ign   in   respect   to    heating   surface, 

J.  Cole,  at  A.  S.  M.  E 

feed     W  Iter,     Treating     locomotive, 

r    Makers '    convention 

inspection    competition.  .4395,    4965. 
r    inspectioi    law.    Results    of    the,    by 

ank    SicMajjamy 

(er  inspector  pnd   his  job.  The 

•   »iler   inspector'k   facilities   and   methods   of 

working,   by    W.    J.    Gillispie 

Boiler   in.spector'i  competition,   prize  article, 

by    T.    T.    Ryii 

Boiler     Makers'  t   Association      (see     Master 

Boiler    Makers*    Association). 
Boiler  patch  bolt*  by  Peter  E.   Mcintosh.... 


458* 
595* 
374* 
45* 
498t 
133* 


314 

6045 

190 
635* 

636 

635* 

137* 
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Boiler  plugs.  Failure  of  fusible  tin.  ..,,;>,  ..<I2 
Boiler   shell.    Reduction   of   strength   in  cor- 
roded or  pitted,  Boiler  Makers"  convention  315 
Boiler   shop.    Piece   work   and    bonus   systems 

in   the,    by    N.    H.    Ahsiuolh 240* 

Boiler    tube    cutter,    Apparatus    for    driving, 

Tool    Foremen's    convention 410* 

Boiler   tube   cutter,   by    Lewis    Lebovitz. . . .  542* 
Boiler   tube   cutter.    Superheater,   Tool    Fore- 
men's   convention 409* 

Boiler     tul>e    welding.    Master     Blacksmiths' 

convention      471 

Boiler   tubes.    Electric    process   for   safe-end- 
ing,   by    L.    K.    Pomeroy 469* 

Boiler    tubes,    Lohmannized 1285t 

Boiler  tubes.    Melted,   by   E.    A.    Murray....  4t 

Boiler  tubes.  Repairing,  by  X.   H.  Ahsiuolh.  83* 

Boiler   tubes.    Using   old,  as  pipe 192* 

Boiler   washing  and   filling  system    for   small 

roundhouses,  by  William  Wells 251* 

Boiler   washing,    M.    M.   convention 1296* 

Boilers,  A  few  facts  about  inspecting 365 

Boilers,  Care  of,  in  winter 56§ 

Boilers,   Design,   construction   and   inspection 

of    locomotive     1272 

Boilers  of  locomotives  held  out  of  service..  103t 

Boilers,   Y-fitting  for  washing  out 530* 

Bolt    heading    machine.    Continuous    motion 

hammer.    National     373* 


Bolts  with  battered  heads.  Reclaiming.  . 
Bonus  system.  I'ixing  standard  time  for 
Bonus  syst«n.   Piece  work  and,  in  the 

shop     '. 

Bonus  system,  The, .  by  W- H.  Wolf  gang 


a.  . 
lioiler 


Books 


-.t...'-. 


Catechism  of  U.  S.  Safety  Appliances, 
by  J.    D.    Mac  Alpine 

Compressed  Air,  by  Theodore  Simons.  . 

The  Electric  I'urnace  and  Metallurgical 
Work,    Bureau   of   Mines 

Electric  Railway  Handbook,  by  Albert 
S.    Richcy 

Examination  Oucstions  and  '  Answers, 
T.    E.    Assoc" 

Experience  in  Efficiency,  by  Benjamin 
A.    Franklin 

Graphic  Methods  for  Presenting  Facts, 
by  Willard  C.   Brinton 

Heat  Treatment  of  .Steel,  by  Editors  of 
Machinery      -  .  .  . 

How  to  Make  Low  Pressure  Trans- 
formers,   by    Prof.    F.    E.    Austin 

The  Influence  of  Smoke  on  Health,  Uni- 
versity   of    Pittsburgh 

Installing  Efficiency  Methods,  by  C.  E. 
Knoeppcl     

Mechanical  World  Electrical  Pocket 
Book     

Mechanical  World  Pocket  Diary  and 
Year    Book 

Official  Proceedings  of  the  Ninth  An- 
nual Convention  of  the  Master  Boiler 
Makers'    Association     .  .  .  ^  .  . 

The  f)rigin  of  Coal,  by  David  White, 
et   al    

Oxy-Acetylene  Welding  and  Cutting,  by 
C.    H.    Burrows 

Oxy-Acetylene  Welding  and  Cutting,  by 
Calvin    F".    Swinjjle 

Practical  Mechanics  and  Allied  Sub- 
jects, by  J.   W.    L.   Hale 

Proceedings  of  the  Air  Brake  Associa- 
tion  ■ 

Proceedings    of    the   .American     Electric 

Railway     Association 

,  Proceedings  of  the  American  Institute 
of    Electrical    Engineers 

Proceedings  of  the  American  RaiKyj^v 
Tool    Foremen's    A.ssor'.'^Vion 

Pro.ct'ciings    of    the    International    Rail- 
*"-■■'  Master   Blacksmiths'   Association, 
the     Master    Tinners, 
and     Pipefitters'     Asso- 


^k 


Proceed  .-.igs    of 
y:  Coppersn«ths 

ciation     ....     

Proceedings  of  t'f.V  Traveling  Engineers' 

Association     

by 


Chai-les 


A.     Lauffer, 
of    Station- 


Resuscitation, 

M.    D 

Rules   for   the 
ary    Boilers, 
■- ;       Steam    Charts, 
Tests    of    Metals 

War   Dept 

United     States     Safety 
■  \-  C.    B.    Association    . 

Universal     Safety     Standards, 

Shop     and     F'oundry 

L^niversity   of   Illinois   Bulletins 

Boston  &   Maine,    FVeight  car   stencilling  out 
fit 

and    Turning     Mills     (see    Machine 


Cotist  ruction 
A.    S.    M.    E. 

V.   O.    Ellenwooff 

and    Other    Materials, 

Appliances,     M. 

Machir^-e 


Locomotive  superheaters,   A. 

Brine   tank  drain   valve.... 
('•.,    Indicator    reducing    mor 


Boring 
tools). 

Bourne,   (J.    L., 
S.    M.    E. .  .  . 

Bourell,    W.    A. 

Boutell,    Hugh 

tion 

BotJtet,  H..  Trifling  defects  in   interchange, 
Car    Inspectors'    convention 

Brake  and   signal   eciuipment,   M.   C.    B.   con- 
vention       

Brake     beam     fulcrum.     Forged,     Damascus 
Brake   Beam   Co 

Brake   beam    fulcrum.    Solid    forged,   Damas- 
cus      


39* 
192 

240* 
108J 


211 
3 

157 

605 

157 

385 

57 
107 
555 

57 
107 
212 
212 

SSS 
57 
331 
497 
441 
441  ■ 
269 
331 

■i: 

385 

57 

331 

260 
157 

269 

211 

212 
331 

'.158* 


Brake  beam  safety  hanger,  E.  O.  Elliott... - 
Brake  beam  safety   strap.   Former   for.    Black- 
smiths'   convention    

Brake    beam     strut.     Forged    steel,     Buffalo 

Brake    Beam    Co  .^ 

Brake  beam.  The  No.  2 

Brake,   Electro-Pneumatic,  T.    E.   A.   conven- 
tion  

Brake.     Hand,     for     freight    cars.     National 

Brake  Co 

Brake    hanging    and    the    M.    C.    B.    journal 

bearing     

Brake,  Lever  hand,   D.  R.   Niederlander. . . . 

Brake   rigging,    Berdan 

Brake    shaft    drop    handle    and    ratches,    B. 

R.    &   P 

Brake  shaft  supports.   Formers  for  bending. 

Blacksmiths'     convention 

Brake   shoe  and   brake   beam   equipment,    M. 

C.    B.    convention 

Brake   shoe.    Safety,   A.    Mitchell 

Brake    slack    adjuster,    Johns-Manvillc 

Brake    slack    adjuster.    Manual,    Johns-Man- 

ville , 

Brakes,    100    per    cent    operative    in    freight 

service.    Air    Brake    convention 

Brakes,  Hand,  on  heavy  passenger  cars.  Air 

Brake    convention 

Brakes,    Variable   load   for   freight   cars 

Braking  trains.  The  art  of 

BrinckerhofF,    F.   M.,   Practice  versus  theory 

in     design 

Brine   tank  drain   valve,   W.   A.    BourelL  . . . 

British    all-steel    kitchen    cars 

British    design    of    reciprocating   and    revolv- 
ing parts,  by  H.   A.   1".   C^ampbell. . .  .390*j 
Britton,   J.    R.,    Systematic   value    setting  on 

locomotives 

Brooms,  Manufacturing,  by  B.  N.  Lewis.  . .  . 
Brown  Engineering  Co.,  (ieneral  utility  vise 

for   drill    press 

Brown,    H.    AL,    Removing    indentations    iu 

superheater    smoke    tubes     

Brown,   L.,  Defective  box  cars 

Brown,  R.  E.,  Double  tire  flanging  tool.. 
Brown,    R.     E.,    F'inishing    car    and    engine 

truck   brasses   by   grinding 

Brown,  R.  E.,  Finishing  cylinder  cocks.... 
Brown,  R.  E.,  Jigs  for  grinding  guide  bars 
Brown,    R.    K.,    Shoe    and    wedge    chuck    for 

milling     machine     table      

Brunelle,  Geo.  J.,  Cause  of  high   speed  steel 

tool     failures     

Buchanan,    William,    Relation    of    the    paint 

shop    to    the    repair    yard 

Buckeye  Jack  Mlg.  Co.,  Emergency  jack,  . 
Buffalo  Brake  Beam  Co.,  Forged  .Steel  Brake 

beam    strut    

Buffalo,    Rochester   &    Pittsburgh,    Air   pump 

rack      ." 

Buffalo,  Rochester  &  Pittsburgh,  Brake  shaft 

drop    handle   and    ratchet 

Buffalo,  Rochester  &  Pittsburgh,  Steel  frame 

caboose 

Buffer,   Radial,   Economy   Devices  Corp...... 

Bundy,  C.  L.,   Defective  Ikjx  car ...,. 

Burner,     Paint,     Mahr 

Burnett,    R.    W.,    The    standard    box    car — a 

negative     viewpoint 

Burroughs    Adding   Machine   Co.,    M.    C.    B. 

bill    machine     ....,.;.... 

Buying,   Railroads  have  started. .  .,.,...;:■;>. 

California     Valve     &     Air     Brake    Co.,    Dia- 
phragm-operated,    triple     valve... 

California    Va.'.ve    &    Air    Brake    Co.,    Train 

pine    compensating    valve 

.Calvert,    R.    V.,   Simple   furnace   for   melting 
brass     ....  

Cambria     Steel     Co.,     Slick    friction     spring 
draft    gear    

Campbell,    H.   A.    F.,   Reciprocating  and   re- 
volving parts    109*,    163*,  215, 

Campbell,   J.,    Value   of   incentive   to   the  ap- 
prentice      : 

Canadian    tiovernment    Railways,    Adjustable 
drilling    stand     • 

Canadian     Northern,     Disinfectant     arrange- 
ment   for    passenger    cars 

Canadian    Northern,    Exhaust    passage   drain 
valve    

Canadian     Northern,     Expansion     joint     for 
water     heater     - 

Canadian     Northern,     Pillar    crane     for    ma- 
chine   tool    work.. 

Canadian    Northern, 
ing    cars    

Canadian     Northern, 

sleeping     cars     

Canadian   Pacific,  All   steel   box  car 

Canadian   Pacific,   End   construction  of  stock 
cars      

Canadian  Pacific,  F'irst  4-8-2  type  locomotive 
in     Canada     :  ■  •  • 

Canadian' Pacific,  Grinding  wheel  protection. 

Canadian  Railway  Club  (see  Meetings) 

Capacity,   Increased,  in   existing   locomotives 


431* 

480* 

1398* 
1383§ 

sor 

258* 

270% 
428* 
483* 

43* 

480* 

1335* 

320* 

1319* 

644* 

297 

298 

1308S 

269§ 

lost 

261* 
178» 

443* 

366 

407* 

255* 

40* 

30 

308* 

193* 

195* 
242* 

591* 

369 

28 
259* 

1398* 

90* 

43* 

301* 
i32Z* 
80 
1322* 

121 

1354 
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Step-ladders   for   sleep- 
Towel     receptacle    for 


92* 

94' 

36* 

259* 

443* 

531 

42* 

466* 

586* 

628» 

360» 

238* 

461* 
399* 

29», 

556* 
249* 

1§ 


Car 


All-steel    automobile,   Union    Pacific 73 

Apprentice  school   car,   B.    &   O.,    Staten 

Island   lines    369* 

Body    framing.    Long    Island    steel    sub- 
urban car    404* 
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Car — (Continued)  -V:'  ';    .\."  , '-■•-• -^..^     '  -V 

Box,    The    36-ft 

Box,   All-steel,    Bettcndorf 

Box,    Defective   

Box,  Defective,  by  L.  Brown 

Box,    Defective,    by    C.    L.    Bundy..... 

Box,  Defects  of,  and  their  remedies,  bv 
R.   N.    Miller    .... 

Box,  end  door,  by  (ieo.  E.  McCoy 

Box,   Improper  loading  of 

Box.  No  "Greatest    Defect"   in 

Box,  Overhead  inspection  of,  M.  C.  B. 
convention    

Caboose,  Eight-whecJ,  with  steel  under- 
frame,   P.    S.   &   N 

:,  Caboose    with    steel   center    sills,    Erie.. 

Caboose,   Steel    frame,   B.   R.  &   P 

Ceiling     fan,     safety 

Construction  in  1914   

Construction,    M.    C.    B.    convention. .  . . 

Coupler  committee,   Report   of  the 

Couplers,      M.     C.      B.     convention 

Curtain   rollers.    Improved    Rex 

Derailments,   causes  and  a   remedy 

Diaphragm   curtains,    Improved    Rex.... 

Diaphragm,    Reverse    unifold,    Actne.  .  .  . 

Diaphragms,     Rex     metal ,.,... 

Dining   chairs    ...4>.».«'-«.^,. .«.•»*'•.»• 

Doctor     of,     the.-;  ••.  i'.V.i  .■..,;....  .'.ii. . 

Doors,     box , . 

Door,    Flush,    for   box,    Ralston 

Draft    arms.    Wooden 

Draft  equipment,  M.  C.  B.  convention. . 
Draft    rigging,    F'riction    spring,   Cambria 

Dynamometer,  Japanese  railways 

•••SAB.W[IBJ    SSI.WS,'     'aaj^iuoiuBuXd 

Electric    lighting    system 

Eliminate    old    from    interchange   service 
End    construction,    Jersey    Central    steel 

baggage   and    mail    cars 

End   construction.   Union   Pacific   freight 

Foreign,   Billing   repairs  on 

Frame,  Unit  construction,  Erie  steel  cars 

Freight,     Increased    mileage 

F^reight,    Impact    between     

Freight,    Impact    between,    in    switching 

service,  M.  C.   B.  convention 

Freight,     Stencilling    outfit,    by    H.     F. 

Blossom     

Frozen,   Thawing  out,   C.   &   W.  J...... 

Handling    properly    

Inspection,    FVeight    

Inspection,   Iniformity  in 

Journals,    Lubrication    of 

Journals,    Maintenance   of    

Kitchen,     British     all-steel 

Lighting    fixtures.    Northern    Pacific... 
Lighting     generators,     underframe     sus- 
pension   of,    safety 

Lighting,    M.   C.    B.    convention 

Passenger,    Dead   weight   in 

Passenger,    Electric    lighting    of 

■,    -Passenger,   Roof   construction   for,  John- 

■     son     

Refrigerator     brine    tank    drain     valve, 

Bourell     

Reinforced     wooden.     Settlement     prices 

for,   M.  C.   B.   convention 

Repairs,    Comj)ensation    for,    M.    C.     B. 

convention     

Repairs,    Economies    in    freight 

Repairs,    Improper    charges    for 

Riveting    in    steel,    construction 

Riveting    in     steel,     construction,     by     H. 

A.    Hatfield     33*, 

Roofs,   Testing,   Santa    I-> 

Sand  blasting^  steel,  Mott  Sand  Blast- 
ing   Mfg.    Co 

Sleepers,       The       ventilation       of,       by 

Tliomas    R.    Crowder    

Stakes,  Form  for  bending  steel.  Black- 
smiths'   convention 

Standard    box — a    negative   viewpoint  ■  •  • 
Steel   baggage   and   mail,  Jersey   Central 

Steel    box,    Canadian    Pacific 

Steel,  design  from  a  protection  stand- 
point,    Painters'    convention 

Steel,  design  from  a  protection  stand- 
point,   by    John    D.    Wright.. 

Steel  frame  box,  for  the  I.  C... 

Steel    frame   passenger    ...,.,... :..»i*(. . 
Steel    freight    competition    .'...»....... 

•Steel,  Interior  finish.  Painters'  conven- 
tion   

' :    Steel    passenger    

-Steel   passenger   w'ith   arch   roof,   Union 

.  .;  ■.';■       Pacific    

.?■  Steel  pasenger.    Design  of....45<)*,   515* 

".,  Steel   passenger.   Northern   Pacific 

-V  Steel    passenger,    for    the    Santa    F'e... 

'    -{rSteel     passenger     statistics     

■  ;    f^-Steel   passenger,  type  of  center  sills   in 
;' 5..  Steel,     Sand     blasting,     American     En- 

.,  ■  ■  .      gineering    Co 

';  Steel     suburban,     Erie     . . 

.   ..--Steel    suburban.   Long   Island    

:^  :■■.;  Steel    underframe    box.    Union    Pacific 

.-Step,  Adjustable,  James  H.    Vaughan.. 

■■..Stock.     End    construction    of    Canadian 

■   '..      Pacific    

Suburban,    Grand    Trunk     

-    :'  ■  Tank,     M.     C.     B.    convention......... 

■    Truck    (see    Truck) ..^....'... 

.-.'>  Underframe,    Erie    caboose    ........... 

■■'. '.'  Underframe,    Jersey    Central    steel    bag- 
gage  and    mail   cars    
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619* 
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300* 

628 
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1390 

259* 
66» 

606* 

467 

4961 

125* 

76* 

106{ 

357* 

1323S 

13831 

1391* 

458* 
574* 
625* 
440i 
468 
19 
1307f 
178* 
522* 

257* 
1386* 
2101 
620 

-185* 

261* 

1344 

1343 
129 

"»\ 

87* 
399* 

427* 

464* 

480* 
121 
123* 
399* 
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525 
78» 

157J 
4951 

541 

13231 

349* 
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517* 
21* 
299 
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376» 
356* 
402* 
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174* 
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Car — (Continued) 

Underframe,      Northern      Pacific      steel 

.•:  ■  passenger   cars    

Underframe,  Santa  Fe 

•:•'       Underframe    should    be    strengthened.. 

Underframe,    Strengthening    

Vestibule   trap    door,    Extensible,    Penn- 
sylvania    

•/.;       Vestibule  trap  door.  Sliding,  O.  M.  Ed- 
wards Co.,   Inc 

':-j.      Well,   200,000-lb.  capacity,   P.   &   L.   E. 
Wheels   (see  Wheels) 

Car  control,  by  James  Fitzmorris 

Car   department    association,    A 

Car  department  competition,  A 

Car    department    correspondence 

Car  department  correspondence  and  reports, 
by    (Charles    Claudy 

Car  department  and.  expediting  preferred 
freight     ._ ■ 

Car    department    and    increased    earnings.. 

Car  department  officers  and  economy 

Car    department.    Steel    freight    competition 

Car  inspector:     "The   Doctor  of  Cars" 

Car    inspector,     Making    a 

Car   inspector   problem.   The 

Car    inspectors 

Car  inspectors.  Making  good,  by  C.  S.  Taylor 

Car  inspectors.  Why  it  is  hard  to  get  good.. 

Car  Inspectors'  and  Car  Foremen's  Asso- 
ciation (see  Chief  Interchange  Car_  In- 
spectors'  and  Car  Foremen's  Association). 

Car  inspectors'  competition,  The.439§,  495S, 

Car  inspectors'  competition.  Prize  article, 
A.   M.   Orr 

Car  inspectors.  The,  making  of  good 

Car  man.  The  shipper,  the  railway  and 
the,  by  F.  C.   Maegley 

Car    men.    Of    interest    to 

Car    repair   facilities.    Provide   good 

Car     repair     shops.     Joint 

Car  repair  shops.  Joint,  at  large  terminals, 
by   F.   C.    Schultz 

Carpets,     Cleaning,    at     terminals.... 

Casehardening,    Blacksmiths'   convention.... 

Casehardening     materials 

Cast   iron.    Machinery 

Cast  iron.  Strength   of 

Castle  nuts,  Dies  for  forging  large.  Tool 
Foremen's     convention 

Catalogs 54, 

154,  208,  266,  328,  382,  438,  494,  552,  602, 

Center  sills.  Considerations  affecting  type 
in  steel  passenger  cars,  by  L.  K.   Stllcox. 

Central  of  Georgia,  Chuck  for  finishing 
boiler   check    boilies 

Central  of  Georgia,  Chucks  for  air  pump 
repairs    

Central  of  Georgia,  Clips  for  date  tags  on 
steam    '  '»nd    safety   valves 

Central  Finishing    tank    valve 


■^hucks    for    a 


1(1  .-  ■    ■    : 

HI       ICUdll       SljOpS      ....  .,,..,'.','*•■,      '...v' 

Central  Railroad  of  New  J c. sey; -Stejel '^i^ 
gage  and   mail  cars ,.;....^,..  ..•/;. 

Chairs,   Dining  car .,'... ,.... 

Charts.  Calibration,  for  Vanderbilt  tenders, 
by    Towson    Price 

Chesapeake  &  Ohio,  Boring  and  facing  back 
main  rod  brasses  and  driving  boxes 

Chesapeake  &  Ohio,  Oiling  air  pump  air 
cylinders    

Chesapeake  &  Ohio.  Quadruple  tool  for  plan- 
ing   shoes    and    wcrlges 

Chesapeake  &  Ohio.  Reclaiming  material  at 
local   shops    

Chesapeake  &  Ohio,  Removing  indentations 
in  superheater  smoke  tubes 

Chicago,  Burlington  &  Ouincy,  Cleaning 
triple    valves 

Chicago,  Burlington  &  Ouincy,  Handling 
coupler    yokes 

Chicago,  Burlington  &  Ouincy,  Pneumatic 
hammer   

Chicago,  Indianapolis  &  Louisville,  Loco- 
motive   coal    consumption    tests 

Chicago  and  North  Western.  Bell  yoke 
bearing    reamers ^ 

Chicago^  &  North  Western,  Device  for  plac- 
ing air  pumps 

Chicago  &  North  Western,  Gas  brazing 
furnace    

Chicago  &  North  Western,  Method  of 
cleaning   air   pumps 

Chicago  &  North  Western,  Method  of  secur- 
ing steam   gages 

Chicago  &  North  Western,  Packing  iron  for 
journal    boxes    

Chicago  &  Northwestern,  Portable  rivet  forge 
and   blow  torch 

Chicago  &  Northwestern,  Pneumatic  flue 
cutter     

Chicago  Pneumatic  Tool  Co.,  Flat  plate  air 
compressor     valve 

Chicago.  Rock  Island  &  Pacific,  High  speed 
steel   tipped   tools 

Chicago,  St.  Paul,  Minneapolis  &  Omaha, 
Repairing    driving    boxes 

Chicago  &  Western  Indiana,  Cleaning  car- 
pets   at    terminals 

Chicago  &  Western  Indiana,  Thawing  out 
frozen     cars 


S17» 
22» 

330§ 
498t 

430* 

1320* 
397* 

71 
4961 
3841 

558 

72 

516 
13558 

3308 

5541 

628 

576 

6048 
13078 

624 

627 


5558 

575 
575 

293* 

4408 

13838 

13838 

30 
567» 
475 
148t 
216t 
308t 

412» 

104, 
650 

227* 

133» 

183» 

131» 

82* 

196* 
193» 

..    -     't  ■' 

360*- 

56j' 

239* 

408* 

584*  • 

631* 

40* 
568» 
592* 
586* 
617* 

36» 
581» 
591* 
'82* 
364» 
137* 
191» 

86» 
S45» 
S90» 
527* 
567* 
574« 


Chief  Interchange  Car  Inspectors'  and  Car 
Foremen's    Association    convention 

Chief  Interchange  Car  Inspectors'  and  Car 
Foremen's    Association     (see    Meetings). 

Chiles,  (ieo.  S.,  Characteristics  of  plate 
springs. 161»,   219*,   340', 

Chilled  Car  Wheel  Manufacturers'  Associa- 
tion   (see    Meetings). 

Christy  Universal  Pipe  Joint  Co.,  Pipe  joint 

Cincinnati,  Abatement  of  locomotive  smoke 
at,  by   G.  H.   Funk 

Cincinnati  Electric  Tool  Co.,  Electric 
reamer    

Cincinnati,  New  Orleans  &  Texas  Pacific, 
Grinding    distributing    valves 

Cincinnati  Planer  Co.,  Slide  plate  planer., 

Clark,  W.  A.,  Lubrication  of  car  journals.. 

Claudy,  Charles,  Car  department  cor- 
respondence  and    reports 

Clifton,  W.  H.,  Substitutes  for  expensive 
lumber     

Cline,  N.  T.,  Air  pump  gland  nut  lock 

Coal  consumption.  Locomotive,  by  L.  W. 
Wallace   

Coal   dust.    Ignition   temperature   of 

Coal,    Powdered,    Fuel    convention 

Coal  preparation.  Standardization  of.  Fuel 
convention    

Coal,  Pulverized,  for  locomotives 2118, 

(?oal    pusher.    Locomotive    Stoker    Co 

Coal,    Saving,    by    Charles   Maier 

Coal   sprinkler,  Ohio   Injector  Co 

Coaling  facilities.  Improved  performance 
with  old  type,  by  J.   S.   Williams 

Coaling  stations.   Fire  hazards  at 

Coaling    stations.     Fuel     convention 

Cole,  _F.  J.,  Boiler  design  in  respect  to 
heating  surface,  at  A.   S.   M.   E 

Color,  Flat,  vs.  enamel.  Painters'  conven- 
tion      

Combustion  in  locomotive  fireboxes,  by  J. 
T.    Anthony,   at    A.    S.    M.    E 

Combustion  in  locomotive  fireboxes,  by  J. 
P.    Neff,   at   A.    S.    M.    E 

Committee   report.    A,    well    presented 

Commutators,  Turning,  in  the  power  house. 

Competition,    The    apprentice    letter 

Competition,    Boiler    inspection 4398i 

Competition,   A  car  department 

Competition,  The  car  inspectors'. 4398,  4958, 

Competition,    Don't   miss   this. . 

Competition,  Locomotive  boiler  inspection... 

Competition,    Piston    valve  packing   ring.  . .  . 

Competition,  Piston   valve  ring. 

Competition,  .Steel  freight  car.  .-. 49S§, 

Competition,  A  unique 

Compressed  air.  The  cost  of,  by  Thomas  F. 
Crawford     

Condenser,    Vacuum    pump,    Ingersoll-Rand. 

Consolidation  of  mechanical  associations.... 

Consolidation,     The,     problem...... 

Control   of  cars,  by  Tames   Fitzmorris 

Convention  Hall,  The  New,  at  Atlantic 
City     

Conventions,    The    July , 

Conventions,  Two  July 

Conventions,     Two     successful 

Copper    and    alloys.    Welding    by    acetylene 

"♦hods,   by   J.    F.    .Springer 

Frnest,     Locomotive     running     re- 


•  orr*' 


•"sr  out   Southern  valve 


.'-nart- 


mcnt. 

Cost    or    hiriii^ 

Counterbalancing,    *..      N 

Coupler,     Automatic,     wu..  '"    • 

arm.    Stark    Car    Coupler    Co., 

Coupler  committee.   The  report   of..... 

Coupler,  Gage  for  pilot,  by  H.  C.  SplCCr.... 

Coupler    head.    Emergency,    Frank    B.    Hart. 

Coupler  release  lever  for  switch  engines,  by 
Cieo.    E.    McCoy. :••■•: 

Coupler    release    rigging,    Singlelink.  ......  . 

Coupler    release    rigging.    Simple,     National 
Railway    Devices    Co 

Coupler    yokes.    Handling,    C,    B.    &    Q.  .  .  . 

Croupiers,  New  M.  C.  B.  experimental 

Couplers.   M.    C.    B.    convention 

Couplers     and     parts.     Marking     of.     Store- 
keepers'    convention _. 

Couplings,   Flange  and   screw,   for  injectors, 
M.   M.  convention 

Crane  arrangement  for  locomotive  shops.... 

Crane  &  Co.,  Locomotive  safety  valve 

Crane    motor.    Standardization    of 

Crane,   Pillar,   for  machin'e  tool   work.   Can. 
Nor 

Crane,     Proposed     Gantry     for     car     repair 
yards,  bv  W.   E.  Johnston 

Crane   trolley.   Electric,    Northern    Engineer- 
ing  Works 

Cranes,   Safety  limit   stop  for  electric.   Elec- 
tric Controller   &   Mfg.    Co 

Crawford,  D.   F.,  President's  address  at  M. 
C.   B.  convention    • 

Crawford,   Thomas    F.,    Cost   of   compressed 
air     V  *« 

Crosshead    shoes.    Jig    for    babbitting,    Tool 
Foremen's   convention 

Crowder,    Thomas   R.,    Ventilation    of   sleep- 
ing   cars 

Crown  sheets.  Device  for  determining  heig 
of.    Tool     Foremen's    convention 

Crown     sheets.     Standard     slope    of,     B 
Makers'     convention 
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364 
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13568 

71 

11838 
3836 
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13568 

367 

37 

386t» 
551 

72 


484 

115» 
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585 
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304» 
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EDITION— Index,  ^'i:;^:' 3>-v  6 

Curtain  liollers.  Improved  Rex 

Curtain  feupply  Co.,  Improved  Rex  cur- 
tain    rdlers 

Curtain  i^pply  Co.,  Improvements  to  Rex 
diaphragm    curtains 

Curtain  Siipply   Co.,  Rex,  metal  diaphragms 

Curtis,    Hpbart    W.,    Adjustable    saw    guard 

Cut-out   valve.    Safety,   Santa   Fe 

Cylinder    <}ocks.    Finishing 

Cylinder  l^eads.  Attachment  for  grinding. .  . 

Cylinders  Jrepaired    by    arc    welding 


Daily,  F.  Ij.,  Index  head  for  holding  rod 
brasses    

Damage  to)  freight 

Damage  to*jading.  Prevention  of 

Damascus  Brake  Beam  Co.,  Forged  brake 
beam    fulcrum     

Damascus  |irakc  Beam  Co.,  Solid  forged 
brake    beem     fulcrum 

Davey,  Dr.  W.  P.,  An  X-ray  inspection 
of    a    steel    casting 

Dearborn    Steel    &    Iron    Co.,   Belt   shifter.. 

De  Laval  Steam  Turbine  Co.,  High  speed 
blower    and    centrifugal    air    compressor.  . 

Delaware,  Xiackawanna  &  Western,  Water 
tube    firebpx 

Delta  Electifc  Co.,  Hand  lantern 

Derailments,  causes  and  a  remedy,  by  H.  M. 
Perry      .  .  ^  . 

Design,  Anlerican  and  European  locomo- 
tive     ;. 

Desig:ti,  construction  and  inspection  of  loco- 
motive   boilers,    M.    M.    convention 

Design.   CiooA    features   of   tank 

Design,   Impioved   locomotive 

Design,  Locomotive,  for  fuel  economy,  M. 
M.     converttion 

Design  of  reciprocating  and  revolving 
parts    

Design  of  a  standard  M.  C.  B.  box  car, 
M.    C.    B.   Convention 

Design  of  sleel  passenger  equipment,  by 
Victor   W.  [Zilen 459»,  515*, 

Design,  Practice  versus  theory  in,  by  F. 
M.     Brinck^hoff 

Design,  Refinement  in  locomotive 

Design,  .Spriag  rigging,  A  study  of,  by 
J.  P.  Shamferger 

Design,  Steel  j  car,  from  a  protection  stand- 
point,   by    J^hn    D.    Wright 

Design,  .Steel /car,  from  a  protection  stand- 
point.   Painters'    convention 

Detroit  Lubricator  Co.,  Automatic  force 
feed    flange    oiler 

Diagram  fori  determining  percentage  of 
maximum  tractive  effort,  by  L.  R.  Pome- 
roy     L 

Diamond,   Thel  in   steel   boring 

Diaphragm   cuitains.   Improvements  to   Rex. 

Diaphragm,   Reverse   unifold.   Acme 

Diaphragms,    Rlex   metal 

Dickert,  C.  !>,  Clips  for  date  tags  for 
steam    gages,  and    safety    valves 

Dickert,  C.  L.,' Turning  engine  bolts 

Dies,    Forging   machine,    by   J.    Lee 

Disinfectant  arrangement  for  passenger  cars. 
Can.    Nor 

Distributing  valves.  Grinding,  C,  N.  O.  & 
T.     P * 

Doctor  of  cars.  The,   bv  G.    C.    Slarrow 

Door,  End,  for  fcox  car,  by  Geo.  E.  McCoy. . 

Door,   Flush   bo^c  car,   Ralston 

Doors,    Box    cai* 

Doors,    Specification    for    outside    hung    for 
box    carsk    M.    C.    B.    convention.... 

Wooden 

"♦ion.   M.    C.    B.   conven- 


1352* 

13S2» 

1382* 

1321* 
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44* 

195* 

133* 

477* 


140» 

13241 

2671 

144* 

1382* 

170» 
543» 

374* 

222* 
488* 

619* 

1268{ 

1272 
224* 
4401 

1275 
106{ 

1370* 

625» 

108t 
3318 
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525 

540 

1283* 


Steel     V, 
Drain    fitting    Di 
Drain    valve,    K 

Drifting     valve,    i'lUt  ii:"" 

.S.    S.    M. .  . 
Drifting   valve 
Drill.    Close 
Drill    device 

men's    co 


Nathan 

.ersoll-Rand 

work.    Tool    Fore- 


Drill    post 

tion 
Drill    m 

lowski 
Drill 
Drill-" 

d. 
Dr- 
D 


1    Foremen's   conven- 
ns    by    V.    T.    Kropid- 


.;    tools). 

t.  Horizontal,  for  a  radial 

Cropidlowski 

A4justable 

tairi.    Sanitary,    for   passenger 

J  ...r  /    Giessel   &    Co 

Dri'^  brasses.   Jig   for   setting   up   in 

■  tV  ,y    Lewis    Lebovitz._ 

ox    wedfle.    Automatic,    Franklin., 
ooxes,    BAring    and    facing,    by    M. 

.  ^an    J 

<  _  boxes,    Alachine   for  boring,   by    E. 

Jaines    .  . .  .  . T. 

.ng  boxes.   Repairing,   by  P.    F.    Smith, 
vine  wheel  hun-plate.   Adjustable,   Smith. 

op    forging.    Blabksmiths*   convention 

rop  handle  and  ratchet.  Brake  shaft 

i3ry    kiln,     Norfolk    &     Western,     humidity 

controlled,  by  W.   H.   Lewis 

Drv    pipe    collars.    Jig    for    drilling,    by    F. 
VV.   Bentley,  Jr 
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Dry     pipe    joints,    Jig     for    grinding,    Tool  "' : 

Foremen's   convention •  •  •  .  411* 

Duffey,  Paul  R.,  Water  gage  cocks ....'  136* 

Dynamometer     car,    Japanese     railways,     by 

'Edward    C.    Schmidt 66* 

Dynamometer  car,  Swiss  railways -•••r  606* 

:.'.  ■  ..:  .-      ■ .  \  -  ,         T?  ■-'  .  '■.'  ^:  ■■'■■:' . . 

> •.V'-:VrY---v  I :':■■.     ^     .■■';.:;:.. ■■;'^-:  -v; .  -■-. 

Eccentric    cranks.    Tool    for    locating,    Tool 

Foremen's    convention 410* 

Eccentrics,    Jig    for   planing... 188* 

Economy,  Car  department  officers  and 33t)S 

Kconoiiiy    lieviccs   Corp.,   Radial  buflFer 1322* 

Economy    Devices    Corp.,    Piston    valves    ap- 
plied  to    slide   valve    cylinders 258* 

Economy     Devices     Corp.,     Rectangular     ex- 
haust   nozzle ._. 1192* 

Economy     Devices     Corp.,     Universal     valve 

chest 1282» 

Economy,    Enginemen    and ..,.         'Z: 

f.cononiy,   The,   of   good   workmanship......      156* 

Education  of  locomotive  firemen 496 

Edwards  Co.,  Inc.,  ().   M.,   Sliding  vestibule 

trap  door 1320* 

Efficiency  engineer.  An  experience  with  t|je, 

by  Harvey   I)e  Witt  Wolcomb 639 

Efficiency,  Engine  house,  Cieneral  Foremen's 

convention     423* 

Efficiency,    Machine    tool 2§ 

Efficiency,    Measuring,   by    H.    L.    (lantt ....     249 

Efficiency    in    railroad    shops 603§ 

Efficiency,    Relative,    of   steam,    gas    and    oil 

engines 1701 

Efficiency,  Shop,  by  Robert   N.  Miller 137 

Efficiency,     Shop,    (Jeneral    Foremen's    con- 
vention         421 

Ejector,  .Squirt  hose,  Ohio  Injector  Co....  256* 
Electric     Controller     &     Mfg.     Co.,     Safety 

limit     stop     for     electric     cranes 1398* 

Electric    furnace    for    reheating,    he^t    treat- 
ing and  annealing,  by  T.   F.   Bailey 481 

Electric    furnace.    Tempering  tools   with   the     590 

Electric  hand  lantern.  Delta 488* 

Electric     headlight     equipment,     Sou.     Pac. 

six-volt     613* 

Electric    headlight.    Incandescent    equipment, 

Pyle     1 199» 

Electric   lighting  of  passenger  cars '   620 

Electric   lighting   system.    Car 467 

Electric    process    for    safe-ending    tubes,    by 

L.    R.    Pomeroy 469* 

Electric  reamer,  Cincinnati  Electric  Tool  Co.      199* 
Electric    welding    (see    Arc    welding). 
Electrical    equipment,    Maintenance    and    op- 
eration   of,    M.    M.    convention 1214 

Electrical  operation.  Steam  railway  men  and  1307S 
Electro-pneumatic  brake,  T.  E.  A.  convention     507 
Elfe,    W.       W'.,    Chuck    for    finishing    boiler 

check    bodies 133* 

Elfe,  W.  \V.,  Chuck  for  air  pump  repairs.  .  183* 
Elfe,  W.  W.,  Finishing  tank  valve  castings.  82* 
Elfe,    W.    W.,    Sjiecial    chucks    for    a    turret 

lathe     196* 

Elliott,     Edward     O.,     Brake     beam     safety 

hanger    431* 

Emerson,  Harrington,  Analysis  of  dependent 

seiiuence   as   a   guide   to   fuel   economies. .     273 
Enamel  color.  Flat  color  vs..   Painters'  con- 
vention     • 540 

Enamel    color.    Maintenance    of,    versus    var- 
nish.   Painters'    convention 541 

Endsley,    L.    E.,    Experiments    to    determine 

stresses  in   truck   side   frames 127* 

Endsley,     L.     E.,    Impact    between    cars    in 

switching    service,    M.    C.    B.    convention.    1391* 
Engine    bolts.   Turning,    by    C.    L.    Dickert..      I<i3* 

Engine    failures 442  J 

Engine   failures.   Prevention   of 385§ 

Engine    failures,    Relation    of    engine    house 
organization   to,   by   Harvey    De  Witt   Wt>'i- 

comb     533 

Engine  f.-^i'iures,   their  cause  and  cure,  by  J. 

E.    An^let3^n 587 

Knginc,  High  t-ompression  oil,  Nordberg.  . .  487* 
Engine   house   effic^Pticy,   General    Foremen's 


convention 


423* 


in    smoke    elimina- 


Engine    house    foremen.    Training 81 

Engine  house  orsanization .  .       135* 

Engine   house  repair  work,  by '  M.   Vallen.  .       85 
Engine    house.    Suggestions    for    «    properly 

kept,  by   W.   U.   .\ppleton 187 

Engine   house  work.   Best  practices  iir .......  13Q 

Engine  houses.  Handling  locomotives  at ... .,      156S 

Engine  terminal.   (letting  results  from  a    big     604§ 
Engineers'     Society     of     Western     Pennsyl- 
vania   (see    Meetings). 
Enginemen  and  economy 
Enginemen,     Educating 

tion     

Engineering   Foundation,   The    (see    Meetings) 
•Engineers'  and  firemen's  demands.   Western. 
Ennis,    J.     B.,    Possibilities    of    the    future, 

A.   S.   M.    E 14' 

Equipment,    Dead   weight   in   passenger 210S 

Equipment,    (lovernment    inspection    of    rail- 
way     

Equipment,    Proper    handling    of,    by    E.    E. 

Betts     __ . 

Equipment,    Steel    frame    passenger 157$ 

Equipment,    Steel    passenger    train 

Erie    Railroad,    Caboose    with    steel    center 

sills     

Erie    Railroad,   Combination    rivet    set 251* 

Erie    Railroad,    Heavy    2-10-2    type    locomo- 
tive           158 

Erie    Railroad,  Jig   for   planing   eccentrics.  .      188 


2S 
.^16 

5'?S 


209S 

629 

1S7S 

209 

25' 


456* 
356* 

470* 
1192* 
1319* 

198* 

1290* 

1200* 
1183§ 
1311 
I308S 
628* 


6* 
314 

226* 

12 
134* 
253* 
562 

554S 

314 


■Erie    Railroad,    Model    locomotives   built    by 

apprentices 41*, 

Erie  Railroad,  Steel  suburban  cars 

Erie   Railroad,  Turning  commutators  in  the 

power    house    

Exhaust    nozzle.   Rectangular,    Economy 

Kxhaust  nozzle,  \'ariahle,  F.  Mertsheimer.  . 
Exhaust  nozzle  with  internal  projection... 
Exhausts,     X'ariable,     by    J.     Snowden     Bell, 

M.    M.   convention 

Exhibit,     Railway      Supply     Manufacturers' 

.Association  at  Atlaivtic  City    

Exhibit,    This    year's    .,..•.>,.;.».. 

Exhil)it,   Track,   at    Atlantic   City.  .  .i.4v..  i  . 

Exhibitors,   With   the . .... ;  i.  .  .• 

Expansion  joint  for  water  heater...,...,,^.. 
Extension    cord   plugs.    Post   cluster   for,   bv 

F.   W.   Bentley,  Jr 192* 

Eve  protectors   for  machinists  and  grinders, 

T.  A.  Willson  &  Co .^  . .,     48 


Facing    tool,    .Automatic,    Mummert-Dixon.  .       48* 

Fan,   Ceiling,    Safety    1352* 

Fan    drafting   as   api)Iied   to    locomotives,   by 
H.    B.    MacFarland,    at    A.    S.    M.    E 

F'eed     water,     Treating     locomotive.     Boiler 
Makers'  convention    

Feed    water     heater    on    geared    locomotive, 
by   Harold  S.  Johnson   

Feed    water    heating,    by    H.     H.     V'aughan, 
at  A.   S.  M.  E 

Feed  valve  testing  clamp,  by  B.   X.  Lewis. . 

Filter,   oil,   Richardson-Phenix   Co..  .>»...». . 

Fire  hazards  at  coaling  stations............ 

Fire      losses      in      the      mechanical      depart- 
ment      

Firebox    crown    sheet.    Standard    slope    of. 
Boiler    Makers'    convention    

Firebox,   Riegel   water  tube    222* 

Firebox  sheets,  Movement  of    1267§ 

Fireboxes,    Cross    stays    in.    Boiler    Makers' 
convention    314 

Fireboxes,    Removing    and    replacing.    Boiler 
Makers'    convention     316 

Fire     door     latched,     Chucks     for     threading 
in  a  turret  lathe   

Fire  door  pedal,  .Adjustable,   l-'ranklin 

Firemen,    Education    of    locomotive 

Firemen,     Performance    of     

Firemen,  Training,  T.   E.  A.  convention.... 

Firing,    Smokeless,    and   passenger    revenue. 

Fitzniorris,  James,  Car  control    

Flanagan,   M.,   Boring  and   facing  main   rod 

brasses  and  driving  boxes   239* 

Flange    oiler.     Automatic     force     feed,     De- 
troit    1283* 

Flanging    clamp.    Pneumatic,    Xiles-Bement- 
Pond   Co 

Flaws.  Locating,  in  metal  surfaces...,;..., 

I'lue    cutter.    Pneumatic .■...,•,.,; 

Flues    (see    Boiler   tubes)  ■    .  .-.   .  ■■; 

Foremen,     Developing    car    iyvrf.-tv.. . .;,. 

Foremen,    The    training    of    ............... 

Foremen,   Training  engine   house,  by   R.   Ci. 
(iilbride     

Forge,   Oil    burning  blacksmith... 

Forge,    Portable    rivet    and    blow 
W'.    S.    Whitford    

Forge,   Portable   rivet,   Mahr   Mfg, 

Forging,    Drop,     Blacksmiths'    convention... 

Forging    hammer.    Pneumatic    light,    H.    Ed- 
sil    Barr    

Forging  machine  dies,  by  J.    Lee 

Forging    specifications,    M.    M.    convention.  . 

Forms   for   handling   work   reports  at  engine 
houses    

Fosdick    Machine    Co.,    High    speed     radial 
drill 

Foundry    snd    Machine    Exhibition    (see    Meetings). 

Fowler,  (leo.  L.,  Tests  of  exhaust  ventilators     235* 

Franey,    M.    D.,    New   York    Central    smoke- 
washing  plant    511* 

Franklin    Institute    (see    Meetings)  . 

Franklin     Railway     Sxipply     Co.,     -Adjustable     '      ' 
fire   door   pedal 144* 

Franklin     Railway     Supply     Co.,     Automatic 

driving  box   wedge    546* 

Franklin    Railway    Supply   Co.,    Hard    grease 
press     322* 

Franklin    Railway   .Supply   Co.,    Main    reser- 
voir ball  ioint  connection  254* 

Franklin    Railway     Supply    Co.,    Single    lo- 
comotive   water    joint    , 201* 

Freight,     Car     department     and     expediting 
preferred     516 

Freight,    Loss   and   damage   to    1324$ 

Frogs    and    crossings.     Making    and    repair- 
ing.   Blacksmiths'    convention     471 

Front  end  conditions.  Road  tests  for  deter- 
mining,  by    E.    S.    Barnuni    454* 

Front    end    and    draft    appliances.    Locomo- 
tive, by  C.  D.  Young  at  .A.  S.  M.  E 0 

Front    ends,    Fuel    convention    281 

Fry,  Lawford  H..  Compoundinjt  superheater 
locomotives,    M.    M.    convention 1220 

Fuel     Association     (see     also     International 
Railway   Fuel    Association):  \^.. 

Fuel   convention.    Railway    .  .-iJ^Vivi-.o.  i.'. ,      2681 

Fuel    economy.   Locomotive    .....  .".  ........    12688 

Fuel   economy,   M.    M.   convention    1275 

Fuel   economies.    Analysis   of   dependent   se- 
quence as  a  guide  to.    Fuel   convention.. 

Fujel,    Pulverized,    for   locomotives 211§, 

Fu»?l     stations.     Fuel     convention 

Futik,     G.     H.,     Abatement     of     smoke     in 
^  i^cinnati     .........••••,•••»  •',:'•.,  v .  • , . . 


torch, 

co'M 


by 


196* 
144* 
496S 
346* 
508 
5541 
71 


145* 

642t 

86* 

1384S 

558 

81 
633* 

191* 
1283* 

476* 

147* 
37* 
1296 

31* 

595* 


273 
213* 

275* 


Furnace,  Gas  brazing,  C.  &  N.  W.. .»-,;.;'.-. .' 
Furnace,  Simple,  for  melting  brass. .  .i^ ;»..;;: 


216» 

l-'85t: 

US* . 

12U» 

24»  : 


(iage  for  pilot  coupler,  fey  IH.  C.  Stitcer. . . . 

( iages,   Wheeliiress  and  locomotive 

(jaines,  E.  C.  Machine  for  boring  driving 
boxes     , 

(iaiiies,  F.  F.,  Feed  water  heating,  A.  S. 
M.    E 

(^ines,  F.  F.,  President's  address  at  M.  M. 
convention 

Gamble,  H.  E.,  The  best  methods  of  deal- 
ing   with    men 

dantt,  H.   L.,  Measuring  Efficiency........ 

(iardner,    Henry    H.,    Prqiarcd    paints    for 

metal  surfaces    513 

Gardner,  Henry,  Railway  repair  shop  or- 
ganization      536* 

Gas    valve,    .A    high    pressure.    International 

Oxygen     Co 4«* 

(jaskcts,  Reinforced  asbestos,  for  air  pump 
cylinder    heads,    by    J.    -A.    Jesson. ,, ..,.. 

(iear    case.    Seamless   drawn    steel.......... 

General  Foremen's  Association  (see  Inter- 
national Railway  (ieneral  Foremen's  As- 
sociation) 

(iibbons,  J.  W.,  Protection  of  iron  and 
steel      

Giessel_  &  Co..  Henry,  Sanitary  drink- 
ing  fountain   for   passenger   cars    

(jilbride,  R.  G.,  Training  engine  house  fore- 
men      

Gillespie,  W.  J.,  .Article  in  Ixiiler  inspection 
comi>etition 

Givin,  E.  ¥.,  Eight-wheel  caboose  with  steel 
underframe     

Golden-Anderson  Valve  Specialty  Co.,  Au- 
tomatic   non-return    valve     

Goodwin,    (ieo.     S.,    Economic    value    of    a  -' 

locomotive     118' 

Goodyear    Tire    &    Rubber    Co.,    Air    brake 

hose     484* 

Grady,      Benjamin,      Repairing     9J^-m.     air 

pump  cylinder   heads    ...  .v..  ........  .....v.  SJO*^ 

Oain,     .Saving     waste ..................     JM* 

Grand  Trunk  suburban  coaches  .....:.......     174* 

Grate,   Hulson   locomotive .■..';......    431^ 

(irates.  Fuel  convention   281 

Grease   cups.   Compressed   air.    Hunter 645* 

Grease   press,   Franklin   Railway    Supply   Co.     322* 

Great     Northern,     Device     for     forming     sill 
.steps 641*. 

Great  Northern,  Reclamation  plant 30S*' 

Greenfield   Tap  &   Die  Corporation,   Internal 

guide  for  pipe  threading  tools 261* 

Grinder,    Portable,    Ingersoll-Rand 1286* 

Grinding     and     distribution     of    tools.     Tool 

Foremen's  convention   415- 

Grinding  machines  (see  Machine  Tools* 

(irinding  wheel  protection,  by  E.  T.  Spidy.  . 

(Grinding  wheel  wear.  Effect  of  speed  on.., 

I irinding    wheels     

(luide    bars.   Jigs    for    grindinp 

Guides,   Turret   head   for  planing,   by    B.   O 
Yearwood 

Mfg.    Co.,    Vacuum    oil    bur- 


46<»* 
1226t 


81--.; 
636 
i31»V- 
596*' 


249* 

386t 

48t 

?42* 


Gustir.-Bacon 


iier     

Gustin-Bacon 
sprayer 


Mfg.      Co.,      Vacuum     paint 


187» 
260» 

98* 


184» 
319« 

147* 


566 


Hack    saw    (see    Machine    Tools).'      ''      -.' ' 

Hammer,    Motor    drive    for    Bradley    helve, 
by   W.    E.  Johnson    

Hammer,    Motor   driven  power,   Beaudry.... 

Hammer.    Pneumatic    light    forging,    H.'   Ed- 
sil    Barr    

Hammett,     H.     G.,     Expanding    and    beading 

machine   for  injector   pipe  couplings 1282* 

Hanger,   Brake  beam  safety,  E.  O.   Elliott..     431*- . 

Hanna    Engineering    Works,     Riveting    ma-  '; 

chine    547*}^ 

Hardening   tool    steel.    Factors   in,   by   j.    .A.  ' 

Mathews,   ct   al.  . ' 243* 

Hardness     testing ItSf 

Harrigan,  J.  H.,  Why  it  is  hard  to  get  good 
car   inspectors    627 

Harrison    .Safety     Boiler    Works,     Recorder 

for   measuring  flow   over   weirs    433* 

Hart,   Frank    B.,   Emergency  coupler  head..      484* 

Harvey,    H.    H.,    Economics    in    freight    car 
repairs     . 129 

Hatfield.    H.   A.,   Riveting  in   steel  car   con- 
struction  33*.       g7» 

Headlight,   Incandescent,   Pyle    .'  1 1Q9»  . 

Headlights,   Locomotive,  M.    M.  convention.    1270*  ; 

Headlight    requirements.    Locomotive,   by    E. 

S.    Pearce 451* 

Headlight,   Sou.   Pac.  six-volt  electric,  equip- 
ment      6J3* 

Heat    treated    and    allov    steels,    bv    C.     D. 
Young,  at  .A.  S.   M.   E ' 

Heat    treating.    The    electric    furnace    for. 
by   F.   F.    Baily 

Heat    treatment    of   metal,    Blacksmiths'   con- 
vention  ..,,,...,  .,  . 

Heat  treatment  of  steel    , . . . ... ... , . . . . . .  -, 

Hedeman,  Walter  R.,  Good  features  of  tank 
design 224* 

Heffelfinger,    H.,    Piece    work    for    a    paint 
shop     526 

Helmet,  .Sand  blast,  J.   M.   Betton 146* 

Hettenbaugh,  R.  J.,  The  apprentice  school..      633 

Hoist  for  loading  scrap  wheels ,., 631* 

Hose,   Air   brake,   Goodyear    .-^i.v.^iV. i 


13 
481 


21H 
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connectors,    automatic.     Service    tests 


Hose 

of 46t 

Hose  clamp.   Safety,  Mahr  Mfg.   Co 145* 

Hose    coupling.     National 432* 

Hub    plate.    Smith    adjustable    486* 

Hulson   Clrate  Co.,  locomotive  grate 431* 

Hunter    Pressed    Steel    Co.,    Compressed    air 

grease    cup     

Huntley,  W.  P.,  Engine  house  organization 
Hydraulic  Press  Mfg.  Co.,  Pipe  bender.... 
Hydraulic     Press    Mfg.     Co.,     Small    triplex 

pump      197 

Hydraulic    press,     Portable    attachment    for 

operating,  by  B.   N.  Lewis 134 


645* 
135« 
142* 


D. 


78" 


Oxy-acetylene 
by     Hueh     <1 


Illinois   Central,    Steel   frame  box   car.. 

Illinois    Central    tool    system,    by    Owen 
Kinsey    

Impact    between    cars    in    switching    service, 
L.    E.    Endsley,    M.    C.    B.    convention.... 

Imperial     Brass     Mfg.     Co.,     Oxy-acetylene 
equipment      _. .  . 

Imperial      Brass     Mfg.     Co., 
welding  and  cutting  torch. 

Indicator    reducing    motion, 

Boutell 

Ingersoll-Rand  Co.,  Close  quarter  drill 

Ingersoll-Kand      Co.,      Condenser       vacuum 
pump    

Ingersoll-Rand    Co.,    Piston   valve   with   auto- 
matic cut-off  for  air  compressors 

Ingcrsoll-Kand    Co.,    Portable   grinder 1286* 

Injjersoll-Kand    Co.,     Small    air    compressor     428* 

Iniector     pipe     couplings,     Expanding     and 
beading   machine    for,    H.    Ci.    Harpmett.  .  . 

Injectors.    Exhaust,    by    Robert    W.    Rogers. 

Injectors,    Exhaust    steam,    for   locomotives.  . 

Injectors,    Flange    and    screw   couplings    for, 
M.   M.   convention    

Inspecting  boilers,  A  few  facts  about 

Inspection    and    maintenance    of    air    brakes 
on   freight  cars,  by   Robert  Barnaby 

Inspection,    Freight    car    

Inspection,    (Jovernment,    of    railway    equip- 
ment      

Inspection,    Locomotive   boiler    .•-.•••• 

Inspection.   Locomotive  boiler,   competition.. 

Inspection  of  locomotives  and  tenders 

Inspection,    Overhead,    of    box    cars,    M.    C. 
B.    convention     1367 

Inspection,   Uniformity  in  car,  by   M.   Marea     468 

Instruments  for  measuring  the  hardness  and 
elasticity   of   rubber.   .Shore 

Interchange  Car   Inspectors'  and   Car   Fore- 
men's  Association    (see   Chief    Interchange 

•    Car    Inspectors'    and    Car    Foremens'    As- 
sociation) 

Discussion    of    rules    of.    Car 

"'invention 

;•<:    .    -.Eliminate     old     equip- 


Interchange, 
Inspector 


361* 

1391" 

197* 

320* 

56j 

1322* 
594* 
643* 


1282* 
514* 
205t 

1300* 
365 

406 
4401 

209§ 
308 
6048 
284 


374* 


524 


■..t» 


fn.    Car     In- 


:^■U^■_•}^■  ..M. 


■ae.-  J'i«,v*».«t«. 


4968 

523 
1323  i 


^.    convenii^ 
International    Associatio. 

tion     of     Smoke     t.   ■...•, ■^.  ;  ,•,•..-  VAv 

International      Engineering      Congi«,:\:'.'ii(ic».'.  ,  :       .. 

Meetings)  '  • 

International     Oxygen     Company,     A     high 

pressure  gas  valve    44" 

International    Railroad    Master    Blacksmiths' 

Association   convention    471* 

International    Railroad    Master    Blacksmiths' 

Association    (see   Meetings) 

International  Railway  Fuel  Association 271* 

International     Railway     Cieneral     Foremen's 

Association     convention     417* 

International     Railway     General     Foremen's 

Association     (see    Meetings) 
Investigator,  A  field   for  the  special 604fi 


432» 
488* 
259* 


Jack,  Emergency,  with  adjustable  base. 
Simplex   

Jack,  Parsons  Journal   

Jacks,  Emergency,  Buckeye   

James,    W.    F.,    Stenciling   gage   for   freight 

cars     468* 

Japanese    Railways,    Dynamometer    car 66* 

Jenkins  Bros.,  Swing  check  valve 1286* 

Jerome- Edwards  Metallic  Packing  Co.,  Sul- 
livan piston  and  valve  stem  packing 596* 

Jesson,   J.    A.,  Care   of   lye   tanks    188* 

Jesson,   J.   A.,    Reboring  air   pump   cylinders      138* 

Jesson,    J.    A.,    Reinforced    gaskets    for    air 

pump    cylinder    heads 469* 

Jesson,     T.     A.,     Repairing    worn    air    pump 

reversing  rods   242* 

Jesson,  J.  _A.,  Removing  gaskets  from  bulls- 
eye    lubricators    39* 

Jigs,    Special,    for    locomotive    repair    shops, 

Tool     Foremen's    convention 409* 

JohnsManville    Co.,    H.    W.,    Slack   adjuster 

for  brake  equipment 1319* 

JohnsManville    Co.,    H.    W.,    Manual    slack 

adjuster   for   freight   cars 644* 

Johnson,    Harold    S.,    Feed    water   heater   on 

geared  locomotive 226* 

Johnson,    Otto    B.,    Roof    construction    for 

passenger  cars  485* 

Tonnson,    W.    E.,   Cleaning   air   pumps 82* 

Johnson,    VV.    E.,    Packing    iron    for    journal 

boxes   137* 


Johnston,   W.    E.,   Motor  drive   for   Bradley 

helve   hammer    184* 

Johnston,  W.  E.,  Proposed  Gantry  crane  for 

car    repair    yards    304* 

Journal    bearing.    Brake    hanging    and    the 

M.   C.    B 270t 

Journal  bearing.  Roller,  Anti-Friction  Roller 

Bearing    Co 141* 

Journal     bearings.     Bronze,     The     American 

Metal  Co 48t 

Journal  bearings.  Hot  trailer 565* 

Journal  box  packing  guard,  Nuway  Pack- 
ing   (;uard    Co.    ...  •• .      200* 

Journal    brasses.    Finishing    car    and    engine 

truck  by  grinding,  by  R.   E.   Brown 193* 

Journal    jack.    Parsons    488* 

Journals,    Maintenance    of    car    1307| 

June    Mechanical    Conventions.  ..  (See    Meetings) 


K 

& 


Orient,     Variable 


Kansas    City,     Mexico 
exhaust     nozzle     1319* 

Keystone    Equipment    Co.,    Tool    holder    for 

high   speed   steel  cutters   1226* 

Kiesel,   W.    F.,  Jr.,   Stresses  in   side   rods...     212% 

Kingan-Ripkcn    Co.,    Valve    ^rear    device 483* 

Kinsey,      ()wen      D.,      Illinois     Central      tool 

system      361* 

Kinsev,    Owen    D.,    Machine    steel    for   small 
tool's     189* 

Kropidlowski,     V.     T.,     Drill     motor    exten- 
sions      _. 579* 

Kropidlowski,   V.    T.,   Horizontal   drilling  at- 
tachment for  a  radial  drill    40* 

Kropidlowski,  V.   T-.  Reducing  piston   valve 

leakage     359* 


Labor   and   material.    Prices   for,   M.    C.    B. 

convention      

Ladders,     Device     to     prevent     slipping     of. 

Mason     

Landis   Machine   Co.,   Chaser   grinder 

Landis    Machine    Co.,     Pipe    threading    and 

cutting    machine     

Lantern,    Electric   hand,    Delta 

Lauer,   W.    F.,    Piston    valve   packing   rings. 

Lebovitz,   Lewis,    Flue   cutter 

Lebovitz,    Lewis,    Jig    for    setting    up    crown 

brasses    in    shaper 370 

Lee,  J.,   Forging  machine   dies    37* 

Lehigh     Valley,     Closing     valve     links     with 

o.xy-acetylene    torch    538* 


1343  ; 

1285* 
47* 

429* 
488* 
583* 
542* 


Letters,    The    apprentice 


Lewis, 
Lewis, 

Line 
Lewis, 

kiln 
Lifting 


B.    N.,    Manufacturing   brooms. 
B.     N.,     Shop    notes    from    the 


W.     H.,     Humidity 


Soo 
controlled    dry 


Pacific 


hook  for   heavy  work 

Lighting      arrangement,      Northern 

steel    coaches    

Lighting  system,  Car  electric 

Lighting,  train,  M.  C.  B.  convention 

Lillie,   G.    W.,   Tender    Derailments 

Lincoln      Electric      Co.,      Constant      current 
welder 

F.,   .\nswers    to    some    questions 

^'ding    

.  ••    speeds    

■•'e  blacksmith  forge. . 
'    sand    dryer.. 


•-    J. 


i 


Loai, 


439J 
407* 

133* 

462* 
133* 

522* 

467 

1386* 

58t 

490* 

195 
S16t 
633* 
407* 
2i3 
1366* 


Locomotives 

2-10-2    Erie     ... 

4-4-4   type,   P.  &   k. .        . 

4-6-0,    Portuguese    State    iv^ 

4-6-2  type,  .Santa   Fe    ' ' 

4-8-2   type,   ( "an.    Pac _ 

Alterations   in,   to    increase   capacity.... 

American    and     European    design 1268| 

Ash   pans.   Fuel  convention    281 

Boilers,     Design,    construction    and    in- 
spection   of,    M.    M.    convention 1272 

Boiler    inspection    308 

Buffer,   Radial,   Economy    Devices  Corp.  1322* 

Capacity,    Increased,   in   existing    18 

Coal  consumption,  by  L.  W.  Wallace...      617* 
Coal  pusher.  Locomotive   Stoker  Co....    1321* 
Counterbalancing,    M.    M.    convention..    1292 
Crankpins,      General       Foremen's      con- 
vention           420 

Cylinder     lubricator,     force     feed,     Na- 
than      489* 

Cylinders,    Repairing    by    arc    welding.  .      477* 
Design    of,    for    fuel    economy,    M.    M. 

convention    1275 

Design,     Improved 440$ 

Design,   Refinement   in    331$ 

Development    in    1914 28 

Driving   axles.    General    Foremen's   con- 
vention      420 

Driving    boxes     (see    driving    boxes) 
Driving  spring   hangers.   Dies   for   form- 
ing      4' 

Economic  value  of  a,  by  Geo.   S.  Good- 
win      

Operation,     Effect     of     valve     gear     on 

T.    E.   A.   convention 

Exhaust    nozzle    with    internal    pro! 


tions 
Exhaust 
Exhaust 
Exhaust 

ventton 


nozzle.     Rectangular,    eco- 

nozzle.   Variable    

nozzle,    variable,    M.    ? 


EDITION— Index. 

Locomotives — (Continued) 


Fan    drafting  as   applied   to,    by    H.    B. 

MfccFarland,    at    A.    S.    M.    E 6* 

FasMions    in     210| 

Feed  water   heating,   by    F.    F.    Gaines, 

at:  A.    s.    M.    E 12   , 

Firebox,    Lackawanna    water   tube 222*^ 

FireUoxes,  Combustion  in,  by  J.  T.  An- 

th(|ny,  at  A.   S.   M.   E 10   ; 

Fireioxes,     Combustion     in,     by     J.     P. 

Ndff,  at  A.    S.   M.   E 10 

Fraime     construction,     P.     &     R.,     4-4-4 

tyfe     1195* 

F/ame,  Method  of  arc  welding 477*  ' 

F'ronl    end    and     draft    appliances,    by 

C.Td.   Young,   at   A.    S.    M.    E 9 

Froni  ends.   Fuel   convention    281 

Gratq,    Hulson    431* 

Grates,    F"uel   convention    281 

Headlight    requirements    451* 

Inspection    of    284 

Link  ^trunnion.    Dies   for  forming 476* 

Mainfenance,    Some    factors    in    140 

Mileake  account    440| .' 

Mika(  o  vs.  Consolidation,  by  N.  D.  Ball- 
ant  ne    615 

Mode,   built   by    Erie  apprentices.  .41*.  456* 

Mode -n    appliances    on,    T.    E.    A.    con-  '; 

venwon     499*  V 

Operaiion,     Smokeless,     without     special 

apparatus,   H.  H.   Maxfield 561 

Pcrfoimanc?,    Variations   in    240t 

Pistoite,     Forged    and    rolled    steel,    by 

W.  TVV.    Scott,  Jr 343*  . 

Possililities    of    the     future,    by    J.     B. 

Enilis,  at  A.   S.   M.   E 14     • 

B  bar.   Length  of,  by  L.   R.   Pom- 


Radii 
ero3 
Reading    type 

Recipi  ocating    parts.    Light    

Recipi  ocating    and    revolving    parts,    by 

H.     \.    F.   Campbell 

109*,   163*,  215,   390*, 

Revere  gear.  Can.   Pac,  4-8-2  type.... 

Rever  e    gear.    Young     

Rod    I  rass^s.    Boring    and    facing    back 

main,    C.    &    O 

Rods,  Jtires    and    wheels.    General    Fore- 
convention    

f    repairs    

L  repairs,   by   Ernest   Cordeal... 

^hite     

ds^Stresses    in    

rigg^^  design,   A   study   of,   by 
Shamrorger 


290 
1184 
1288 


meni 
Runnin 
Runnin 
Sander, 
Side  rl 
Spring 

J.     P. 
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MacFarland,    H.     B.,    Fan    drafting    as    ap- 
plied to  locomotives  at  A.   S.   M.   E 

McCoy,   Geo.    E.,    Adjustable    drilling   stand 

McCoy,    Geo.    E.,    Box    car    end    door 

McCoy,     Geo.     E.,     Uncoupling    lever     for 

switch    engines    

Mcintosh,    Peter    E.,    Y-fitting    for    washing 

out    boilers     

Mcintosh,    Peter    E.,    Special    beading    tool 

and   boiler  patch   bolt    

McManamy,      Frank,      Results     of      locomo- 
tive  boiler    inspection    law    

Machine    Shop    Management 

Machine    tool    efficiency     ..••,• • 

Machine    Tools     >  '■.'■'.■'.:■  i<:'-T'.  .'  --V".:,,  :: ^\>-\:- 

Band    saw.    Metal,    Williamson 

'■'        Band    saw.    Vertical,    for    metal    cutting, 

;  M.    E.    Shinn  &   Co 

Boring    and     Turning     Mill,     Niles-Be- 

ment-Pond     

Car    wheel    lathe.    Center    drive 

Drill,  Cotter  and  keyseat,   Niles-Bement- 

;■'  Pond    

■"■      Drill,    Radial,    Willmarth 

::       Grinder,    Car    wheel,    Springfield    Man- 
ufacturing  Co 

Grinder,   Chaser,   Landis    

Grinding      machine,      Self    -    contained, 

modern 

Hack-saw  machine.   High  speed,  Massa- 
chusetts Saw  Works   

Lathe,     Driving     wheel,     Niles-Bement- 

Pond   Co 

Lathe,     Portable,     American 

Nut    tapping    machine.    Automatic,    Na- 
tional   Machinery   Co 

Pipe    threading    and    cutting    machine, 

Landis  Machine  Co 

Planer,    Slide   plate,   Cincinnati 

Quintuple   punch   and   shear,    Ryerson.  . 
Radial    drill.    High    speed,    Fosdick  "Ma- 

•••*:.""  chine   Co 

f':.;'.';.:  Slabbing   machine.   Vertical,    Newton... 

,',"'    '•   .  Turret      lathe.     Universal      hollow-hexa- 

■■•■'-    .•;■-'.  gon,   Warner  &   Swasey    

,.-.....  s.      Worm    wheel    cutting   machine.    Newton 
",.'\"^:.^      Macnab,    E.    S.    M.,   Electric   lighting  of  pas- 

•   : "  '.  '  .  senger    cars    

•'   ■     •       Maegley.    F.    C,    The    shipper,    the    railway 

...••:■"'  and    the   car    man    

/.••.•-■,  Magnet     for     removing     metal     from     flesh, 

■■■.  ;    •  Westinghouse   Elect.   &   Mfg.  Co 

r  ■    •■•        Magnet  steel.  Qualities  of  

3:    '•.  ,•       Mahr     Mfg.     Co.,     Paint    burner     

Mahr    Mfg.    Co.,    Portable    rivet    forge 

Malir     Mfg.     Co.,     Safety     hose    clamp 

Maier,   Charles,   Saving  coal 

..  .••         Main    reservoir.    Ball    joint    connection    for, 

■  '  Barco      

Main  reservoir  ball  joint  connection,  Frank- 
lin   Railway    Supply    Co _. 

Main    rod    brasses.     Boring    and    facing,    by 

"•v  M.    Flanagan    

Main    rod    brasses.    Boring    front    end,    by 

C.   H.   Andrus 

Main    rod   keys.    Chuck    for    threading   front 

.'V  end  in  a  turret   lathe 

Maintenance  of  equipment.   Economical 

Maintenance    of    locomotives.    Some    factors 

in,    bv    E.    Becker 

Malleable  iron   exhibit,   American   Malleable 

Castings     Association •  •  . 

;,  Malleable     iron     exhibit,     American      Malle- 

' ./■"  able    Castings   Assn.,   correction 

''-i.-,  Marea,    M.,    Uniformity    in    car   inspection.. 

..;••  /:       Master  Blacksmiths'  Association.   (See  Inter- 
,.•>.:>■••  national      Railroad      Master      Blacksmiths* 

'    .•'•■•«•'  Association). 

Master    Boiler    Makers'    Association    conven- 
tion      

Master    Car    Builders*    Association,    ■zyii^eti- 

tion,  Proceedir.<js  i^. 1327*,   13.S9*, 

Master    Car    Builders'    Association,    Election 

of    office. -s     

Master    Car     Jiuilders'     Association,     Forty- 
two     years    agi^- 

'  .'•',:.  Master   Car    Builder  jt'    Association,    New   ex- 

l"  perimental   couplers 

Master    Car    Builders'    Aj:sociation,    Results 

of   letter  ballot 

Master   Car    Builders'    AssociatiVnn,    Revision 

of  standards  and   recommended    practice.  . 

.;.  Master   Car   Builders'  billing  machi  ne,   Bur- 

■  ••^''  ■  roughs 

Master    Car    Builders'    rules   of    interc-hange 
Master    Car    Builders'    rules   of   interchu>nge. 

Revision     of     

Master    Car    and    Locomotive    Painters'    As- 
sociation,      (see    Meetings). 
Master    Car    and    Locomotive    Painters'    As- 
sociation   Convention,    Proceedings    of. .  . 
Master     Mechanics'     Association,     Associate 

members,  make  better  use-  of    

Master  Mechanics'  Association.      (See  Amer- 
ican  Railway   Master   Mechanics'   Associa- 
.  -J  tion.) 

'...■■  Massachusetts  Saw  Works,  High  speed  Hack 

Saw    Machine 

Material,      Accounting      for      second      hand. 

Storekeepers'    convention    

Material    and   labor.    Prices    for,    M.    C.    B. 

convention     

,..'..■••;  •.—       Material,   Reclamation  of   

■'"■■         Material.  Reclamation  of.  Storekeepers'  con- 
vention  

Material,    Reclaiming,   at   local   shops,   by    E. 
A.    Murray     
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Mathews,  J.  A.,  et  al.  Factors  in  harden- 
ing  tool   steel    243* 

Maxtield,      H.      H.,      Smokeless     locomotive 

operation     561 

Mechanical    associations,    To    committees    of  3§ 

Mechanical  department,  A  field  for  the  spe- 
cial   investigator    604§ 

Mechanical  department  and  operating  re- 
sults       12088 

Mechanical    department.    Relation    to    stores 

department 555  § 

Mechanical  department  salaries,  F.  J.  Miller  4t 

Meetings  ^'tf.^'.  -.(.•  '■■■■':' \:^' .. :';'  \:.^'.  ."'r'v  .; 

.,,, ;  Air     Brake    Association     ......... .ISO, 

^ ,:';'    American    Electric    Railway    Association 

■■  .^  ■    American     Railroad     Master     Tinners', 

.   .-         Coppersmiths'  and  Pipefitters'  Assn.. 

American    Railway   Tool   Foremen's   As- 

■  •;        sociation     262, 

American  Society  for  Testing  Materials, 

150, 

'    American     Society    of    Mechanical    En- 
gineers  51,    100,   323,   599, 

;•:       Canadian    Railway    Club 

Central    Railroad    Club    

Chief    Interchange    Car    Inspectors*    and 

■  ' .'.'        Car   Foremen's  Association.  .203,  434, 
■•/.     Chilled   Car    Wheel    Manufacturers 

-  '  C     The    Engineering    Foundation    

;.:,;:    Engineers'    Society    of    Western    Penn- 
sylvania      

■  .;■    Foundry    and    Machine    Exhibition 

..'•i      International     Association     for     the     pre- 
'^v  vention    of    smoke 

;■■■'     International    Engineering   Congress. 50, 
:'  .-^     International     Railroad     Master     Black- 
smiths"   Association     

International     Railway     General      Fore- 
men's   Association    50, 

June  Mechanical  Convention.  ..  .262,  599,  647 
■•;"■    Master    Car    and    Locomotive    Painters* 

■.':;v        Association    204,    379, 

.';;    Meeting    at    Franklin    Institute 

'".. .    National      Association      of      Corporation 

Schools     

''■"    Traveling    Engineers'    Association.  .262, 
Western   Railroad  Club   IflO, 

Meetings,    Joint    M.    M.    and    M.    C.    B.,    M. 

M.    convention     1291 

Men,  The  best  methods  of  dealing  with, 
by    H.    E.    (lamble    

Men,   Cost   of   hiring  and   discharging 

Men,  How  do  you  select  your,  by  R.  V. 
Wright .'.i-i  ..,.,.. 

Men,  Methods  of  dealing  with   .,...  i. ;.;.'. 

Men,   Scientific   selection  of   .*...»..  .;-.i.. . 

Men,   Selection   of    .,..^.. ... ... . 

Men,   Shop   or    railroad 21 1  § 

Men,  Steam  railway  and  electrical  opera- 
tion     1307S 

Mertsheimer,    F.,    Variable   exhaust   nozzle.  .    1319* 

Metal    band    saw,    Williamson 488* 

•Metals,  Protecting  against  heat   238t 

Metallic     packing    equipment.     Keeping     up 

standards   on    270^ 

Meter  for  recording  flow  over  weirs,  Har- 
rison  Safely   Boiler   Works    433* 

Michigan  Central,  Shop  kinks.  Black- 
smiths'   convention     4%'' 

Michigan  Central,  Special  beading  tool  antl 
boiler     patch     bolt     

Michigan  Central,  Y-fitting  for  washing 
out    boilers    

Middleton,  W.  B.,  Guard  for  vise  tail  piece 

Middleton,  W.  B.,  Relief  valve  for  super- 
heater   locomotives     •...;...,,.. 

Mileage   account.   Locomotive    I .  . . 

Mileage,    Increasia    freight    car.... 

Miller,  F.  J.,  Mechanical  department  sal- 
a.ri.t^      

Miller,  R.  N.,  Defects  of  modern  box  cars 
and   their   remedies    171 

M-iller,    R.    N.,    Modern    apprenticeship 532 

Miller,   Robert   N.,   Shop   efficiency 137 

Milling     machine,     Heavy     duty     universal, 

Rockford   Milling   Machine   Co 146* 

Milling    machine    (see    machine    tools). 

Minneapolis,    St.    Paul   &    Sault    Ste.    Marie, 

Automatic  drifting  valve 593* 

Minneapolis,    St.    Paul   &    Sault    Ste.    Marie, 

Manufacturing    brooms     407* 

Minneapolis,    St.    Paul    &    Sault    Ste.    Marie, 

Shop    notes    from     133* 

Missouri,    Kansas    &    Texas,     Machine    tool 

lubricant    pump     ....,.•>•      589* 

Mitchell.   A.,    Safetv   brake   shoe    . ...  ..•/■.4  ••     320* 

Modern  Tool  Co.,  Collapsible  tap...; 544* 

Modern  Tool  Co.,  Self-contained  grinding 
machine     

Moisture,   Effect  of,  in   the  air  brake  system 

Moisture  in  yard  testing  plants.  Air  brake 
convention     

Morgan's  Louisiana  &  Texas  Ry.,  Re- 
claiming bolts  with  battered  threads...... 

Morgan's    Louisiana    &    Texas    Ry.,     Using 

old   boiler   tubes   as  pipe    192* 

Morrison,  D.  P.,  Barometric  condenser  as  an 

open     water     heater .' 634* 

Motive    power    department.    Matters    worthy 

of   attention    12681 

Motor  drive  for  Bradley  helve  hammer,  by 

VV.    E.   Johnson    i. 184* 

Motors,    Standardization   of   crane 585 

-Mott  Sand  Blast  Mfg.  Co.,  Plant  for  sand 

blasting  steel   cars 427* 

M  ounce,  R.  S.,  Southern  locomotive  valve 
k'ear     59* 
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416* 

440S 

13231 
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623 

295 

39» 


Mummert- Dixon    Company,    Automatic    fac-  •-•'■     '■ 

ing    tool    48* 

Murray,   E.   A.,  Draft  gear  problem   498J 

Murray,  E.  A.,  Melted  boiler  tubes 4J 

Murrav,    E.    A.,    Oiling    air    pump    air    cyl- 
inders       408* 

Murray,    E.   A.,   Quadruple   tool   for  planing 

shoes  ahd   wedges    584* 

Murray,   E.  A.,  Reclaiming  material  at  local 

shops 63 1  * 


Nagle,  John  H.,  Air  pump  rack. .  ..^..i.;« 

Name,    (Jur   change    in    . .  .• 

Nathan  Mfg.   Co.,   Automatic  drifting  valve 
Nathan    Mfg.    Co.,    Force    feed    cylinder    lu- 
bricator  

National   Association  of  Corporation   Schooli. 

(see  Meetings). 
National   Brake  Co.,  Hand  brake  for  freight 

cars      

Hose    Coupling    Co.,    Hose    coup- 


National 
ling     . , 

National 
tapper 

National 


Machinery     Co.,    Automatic     nut 


Machinery  Co.,  Continuous  mo- 
tion  hammer  bolt   headitig  machine 

National  Railway  Devices  Co.,  Simple  coup- 
ler   release    rigging     

Neflf,  J.  P.,  Combustion  in  locomotive  fire- 
boxes, A.  S.  M.   E 

Nehls  .\lloy  Company,  Carl,  Metallic  salts 
pyrometers     

Newton  Machine  Tool  Works,  Inc.,  V^er- 
tical    slabbing   machine    

Newton  Machine  Tool  Works,  Inc.,  Worm 
wheel  cutting  machine    

New  York  Central,  Electric  welding  kinks. . 

New  York  Central,  Portable  oxy-acetylene 
_  welding    and    catting    outfit     

New  York  Central  smoke  washing  plant, 
by    M.    D.    Franey    

Niederlandcr,     D.     R.,     Lever     hand     brake 

Niles-Bement-Pond  Co.,  Boring  and  turning 
mill     

Niles-Bement-Pond  Co.,  Center  drive  car 
wheel    lathe     

Niles-Bement-Pond  Co.,  Cotter  and  key- 
seat    drill    

Niles-Bement-Pond  Co.,   Driving  w^heel   lathe 

Niles-Bement-Pond  Co.,  Pneumatic  plate 
flanging  clamp 

Nolan,  J.  P.,  Reclaiming  bolts  with  battered 
threads     

Nolan,  J.  P.,  L'sing  old  boiler  tubes  as 
,pipe 

Nordberg  Mfg.  Co.,  High  compression  oil 
engine     

Norfolk  &  Western  Humidity  controlled  dry 
kiln,  by  W.  H.  Lewis  

Norfolk  &  Western,  machine  for  driving 
boxes     

Northern  Engineering  Works,  Electric  crane 
trolley    

Northern    Pacific    steel    passenger    cars 

Nut  lock.  Air  pump  gland,  N.  T.   Cline.... 

Nut   lock.   Positive.   Schum    Bros. 

Nut    tapping  machine    (see   machine  tools). 

Nuway  Packing  Guard  Co.,  Journal  box 
packing  gtiard 


Officers,  Car  department,  and  economy.  •'.».  • 

Officers,    Sweeping   changes   in 

Officers,    Training    material    for,    by    F.    H. 

Thomas     

Officers,    Treatment    of    subordinate 

Ohio   Inject5t~>Co.,    Squirt  hose  ejector 

Oil   burner,   VAcnum.   Gustin-Bacon 

Oil    burning   locomotives.    Smoke   prevention 

with,  T.  ^^\\.   convention    .  •  •  -^ 

Oil    engine,    Iligh    compression,    Nordberg.. 
Oil    filter.   Power   plant,   Richardson-Phenix.  . 
Oil,     Fuel,    for    locomotive    use.     Fuel    con- 
vention      

Oil   quenching   baths.    Determining   the   tem- 
perature  of    

Oiler,    Automatic    force-feed    flange,    Detroit 

Oils,    Tests    of    lubricating 

Opiinger,   H.   E.,  Removable  wedge  bolt .... 
Organization,      Engine      house,     by      W.     P. 

Huntley     

Organization,  Railway  repair  shop,  by  Henry 

Gardner     

Organization,    Relation    of    engine    house    to 

engine  failures,  Harvey  I>e  Witt  Wolcomb 
Organization,  Toning  up  an,  competition.. 
Organization,  Treatment  of  subordinates.  . 
Orr,    A.    M.,    Prize   article.    Car   inspectors* 

competition     

Output,  Quality   of  shop    ., 

Oxv-acetvlcne     equipment.      Imperial      Brass 

Co.      .' 

Oxy-acetylene  joints.   Strength   of 

Oxy-acetylene      process      for      boiler      work. 

Boiler    Makers'    convention     ' 

Oxy-acetylene   torch    for    closing   valve   links 
C)xy-acetylene    welding    copper    and    copper 

alloys,   by   J.    F.    Springer 

Oxv-acetvlene     welding    and     cutting    outfit. 

Portable,    N.    Y.    C 

Oxy-acctylcnc    welding    and    cutting    torch, 

Imperial    

Oxy-acetylene    welding.    General    Foremen's 

convention     
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Oxy-acetylcne     welding.     Possible    substitute 

for  acetylene  in 520 

Oxy-acetylcne    welding,    Restrictions    on....  12U7S 
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Packing    guard.    Journal    box,    Xiiway    Pack- 
ing  « iuard    (.o 200* >  _• 

Packins   iron    for  journal   lM>xes 137*^ 

Packing,       Metallic       material,       Lubricating 

Metal    Co 1286t 

Packing  rings.   Piston  valve,   \V.   F.   Lauer..  5SJ* 

Paint    burner,     Maht     1 322* 

I'aint   color,    Flat   vs.   enamel,   Painters'  con-  >■' 

veiition     540     '\- 

Paint.  Mainttiiance  t)i  enamel  color   vs.   var- 
nish   finish,    Painters'    convention 541 

Paint      ni;iteriais.      Test      committee      report,  '  ' 

P.iinters'    convention     539     v 

Paint,     Protection    of    iron    and    .steel    with,  • '"' 

J.     VV.     (abl.ons     580*  .-' 

Paint.     Protection    of    steel    with.    Painters' 

convention      542 

Paint  shop.    Piece  work   for  a,  by   H.   Hef- 

felfinger 526     ■•' 

Paint     shop.     Relation     of     the,     to     the     re- 
pair yards,  by   Wni.    Buchanan    28      .' 

Paint   sprayer.    Vacuum,   (iustin-Uacon 98*    ' 

Paint     stock,     quality     vs.     price     in    buying. 

Painters'    convention     540 

Paint,    Temperature    indicating    lOSf  ."! 

Painters'    Association    (see    Master    Car    and 
Locomotive   Painters'   .Association). 

Paints,     Prepared,     for     metal     surfaces,     by 

Henry    H.    (jardner     513 

Park,    L.     L.,    Does    mo<lern    apprenticeship  , 

pay      248        ;' 

Parsons    .Metal    Products    Co.,    Journal    jack  488*  •,  ■ 

Patent,    What    is    the    value    of    a,    by    Paul 

Synnestvcdt,    M.    C.    B.    convention 1385 

Patterns,    Painting 4t 

Patterns,    .Substitute    for    wooden     308t     ;■; 

Pearce,     K.     S.,     Locomotive     headlight     re- 
quirements        451* 

Pennsylvania     Railroad,     Boring     front     end 

main    rod    brasses 196* 

Pennsylvania    Railroad,   Exhaust   nozzle   with 

internal   projections 118* 

Pennsylvania      Railroad,       Extensible      vesti- 
bule   tr;ii)    door     430* 

Pennsylvania        Railroa«l,         Forging        dies. 

Blacksmiths'    convention     476* 

Pennsylvania     Railroad,     Four     wheel     truck 

for     passenger    cars 569* 

Pennsylvania     Railroad     shop  ■  kinks.     Black- 
smiths'    convention 480* 

Pennsylvania  Railroad  test  department  .32^8 ,  ii2* 

Perry,   H.   M.,  Car  derailments,  causes  and  a 

remedy      .^*  •^*,«.v *  •  •  *  •^.■*  *,*--^  *:■*  •  i*  -Ox" 

Personals — General      ,-."  ,■'''"'•    "■■,"'■'■. ^ '■•:l^.  .'■/ ' 

i...';^^.. 549 

..:;\":;.- 324 

'  ■    ■■'■■■■  .-,'.•".  •  •-  .  ■ ' .      .  ^  ■  •■  •^-  -  « VI ; "  ■ 

ijrassill,    J.    K  .  .  .  .  iv  < --.•••-■•:^''*'.'i'  '-■'^'■- i'-'"  "  )''X      < 

-■■•■.■  Brooks,    C.    E.    . .  V;/.  ...l,v..^..'..".v  v.-/J4^«  •'^^^■'•; .' ' 

',,[■■:<   Brown,     R.     M ...';.  . .'.  , .",  .w  . . .'  '  r.v;.':.  .,■  "1$^ 

■■:..■   Brown,    T.    C ..,;f.~,:  -.".il    ",  • 

^       Carthcart,  H.  W li- ,...'.'  i^''- 

:      Chidlev,     loseph     150 

'"  V     DeVilbis.    E.    B 379      ' 

•'.  ^.    Dugui<l,    J 101 

'.'•.■"   Eager,     A.     H ;..v.i 600 

.'  EInies,     C.     r 600* 

•    Eisner,    William    11 435 

'  V    <;allagher,    F.    .S 150 

-  .      (ieiser,    W.    B 150 

■  .  i.  (;illes]>ie,     W 51 

.    -•    (iood,     (J.     W 379 

'■  ■  Craburn,    A.    L. 600 

■■■'']'    Hamilton,   .M.  "E .i.  •..■•>. .  647 

••/■Harris,    E.    J ,.  L..\...  .  .  54*^ 

'     .'  Havniond,     F.     <) ,. 549 

.  .r--.  H.azzard,    W.     1. .  . 600 

,'  -,•,   Hessenbrurh,    T.    E 647 

,   ;-"•   Hooper,     N.     C 435 

••        H  ungerford.    .S.    J - 324 

.MacBain,    D.    R 101 

.         MacRae,    J.    A 402* 

'■:■    McKinnon,    A 435 

.:    .  Mc.N'iece,     W.     B 435 

^..■■.  Macbeth.  H.   A.    ..,.,,.,,,,, 264,  324 

''';  Main,     I).    T -, . .  ^>^..i 264 

■'■    Milner,     B.     B 37'^ 

•.  .  Mirtz,     P.    P 150 

Mitchell,    J.    A 600 

Moffatt,    J.    F 435 

Needham,    E.    F 150 

-J  O'Brien.    J.     E ." 549 

."    ■    Oviatt,     H.     C 51* 

•/Owens,    VV.    H 549 

:         Reese,    O.    P 379 

•    ,.     Roblin,     L.    < ; 435 

,    •;.  Roquemore,      P 150 

,;••.■     Schmalzreid,    W.    M  .,.■..».,...,. 549 

■■.'  *  Seabrook.    C.    H ,..■».',...;. 51 

:v:Seiders.    I.    A 51,  600 

.    -.Sheafe.    ?.    .S 435 

:*.;  Smith.     H.     E 150 

....Smith.    William    C.    549 

•" :  .'■■  Sproule,    <  iordon     600 

■  ,"v  .  Stiffey,    .S.    .S 51 

./^  •  Summerskill,    T.    .-X ...•.•• 51 

".■•'■  'Taylor,     F.     W    . ,  .  «y**  ....4«..i  ,.. 101 

Page  numbers  under  1,000  refer  to  Railuay  Age  Gac 

i  editoria 


Personals  -General  — 

Thompson,   W.   () 

Thomson,    S.     (i. 

Vaugban,    H.    H. 

'•Warner.    W.    W. 

-  .  AVhite,     H.     J... 

"•  ■..  Whitelcy,    (i.    ... 

-,    Winterrowd,    W. 

•'.•.,      Woodhouse,    W. 


(Continued) 


H.. 
E... 


550* 

600 

264 

54') 

540 

150 

324 

264 


.264, 


F.. 
A. 

i.' . 


E. 


1) 
H 
T. 
F. 
J 


W.. 

W. 
.    F. 

C.    , 
T.. 

W. 
H.    . 

E.. 
M. 


Higgin.s, 
Howser, 
Hudson, 
Huston, 

Johnson, 
:eller,   W. 
Keyser.     E. 
Kiticai<l.   R. 

Kyle.     C 

Langhurst,    E.    J.     .  . 
Lillie.    (irant    W.    . . 

Linthicum,    P 

McAlpine,  1.  H.  . .  , 
McCann.  E.  H.  ... 
McConachie,  W.  (i. 
McElrath.  William  . 
McMillan.  A.  E.  .. 
Mcl'artland.  M.  B. 
•»Made,  R.  [.... 
'      H.' 


.151, 


.151 


Pavne. 
Pickrell, 
Powell, 
( )uaiitic, 
Ueid,    I. 
Ried.    11. 


.102 


.  .379, 


\.    i 
C. 
J.    . 
(i. 


Ronabl.son,    1". 
.Schriver,   J.    L. 


.Scott,  .M 
.Scott,  W 
Sealy.  W. 
Selfridge, 
Simpson, 
Sisco,  (i. 
Sturrock, 
Van  .-Viken, 
Watt,  A.  . 
Wilmore,  F. 
Windle,    T. 

^  oiuig,  A. 


J. 

L. 

C. 

H. 
H. 

E.. 
A. 


R. 
E.' 


.151, 


,151, 


Personals — Car   Department 

.Xlquist,    P 

Andrew,    H.    W 

Berg,    A 

Blodd,     (> 

Brice,   A.    1) 

Chandler,    R.    L 

Copoiiy,    .-X 

Decker,  (J.    E. 
Dempster.    W. 

Eley,    E 

Fickel,    John 
Fitz.    R.'  A.    . 
Forrest,     W. 
(irove.   W.    E. 
H.icking,   E.    . 
Hawkins,   lohn 

Hilborn.    A.    M 

lloilgson,  J 

Hodgson,  J.   L 

Hooker,    N.    E 

cttc.  Mechanical  Edition:  those  over 
1;      tsh"it   non  illnstr.ited  article  or  v 


.380, 


C. 
A.'. 


M. 


550 
150 
324 
151* 

101 

101 
647 
101 

52 
550 
550 
150 
379 
550 
150 

52 


Personals — Master  Mechanics  and   Road   Foremen 
of   Engines 

1  •;..  Albright.   T.    A. 

•..-.  Armstrong,   S.    T. 

'■•'■■■■    Baldwin,   T.   C.    . 

'.  Barker,     i\.     M.. 

••^    Barry,  F.  J 

■  .  .  Barton,    D.    E. .  . 

V  Baum,    J.    W 

....    Bell,     Xorman 

■  Bissett,   J.    R 

■  •■:   Boldridge,   R.   M. 
■  .  Bowen.    John    R. 

.  .     Bryant.     E.    J.     . 
Carey,    F.     F.     .  . 
■.   *,  Cat  Ison,    F.    C. 
'-  •"'  Caskey.    A. 
^    •    Cassadv,    I. 
-•■•Clark.    1.    I 

•••■■:;  ciouijh.  D. 

■■  Connors,    C.    .. 

•'    Cramer.    H.    .  . 

Dales.    A.    E.    . 

•  .  Dolan.    T.    P.    . 

.,  ...English.   H.   A. 

';  Evans,   (I.    L    . 

.  Findlay,    J.    W 

■••,:  Fisher.   L.   <i. 

■  .  Fitzsimons,    I. 

:      •  Flavin,    J.    t.     . 

^.' •  Fletcher,   W.    H 

(iooilrich,    <;.    P. 

<ionld.   J.    E 

(iraham,  (i.  S. 
Ciriest,  E.  E.  .  . 
Hallman.  A.  .  . 
Hamlet,  A.  E.  . 
Hardin,  L.  A.  . 
Heinzer.  J.  V.  . 
Henry,    (i. 


550 
37') 

52 
150 
101 
647 
370 
370 
150 

52 
151 
550 
204 
600 
151 
102* 

52 

52 
379 
550 

52 

52 
101 
550 
101 
204 
380* 
647 
600 
151 

52 
550 
•550 
550 

52 
370 

52 
204 
379 
204 
379 
151* 
325 
379 
600 
647 

•  <  '«  • 


102 
380 
205 
325 
151 
380 
380 
380 
151 
380 
380 
325 
204* 


435 

600 
151 
151 

52 
550* 
205 
55' 


«< 


Personals—Car  Department— (Continued) 

Jandir,   A.    P. 
Johnion,  J.   E. 
KippJ 


J. 


A 

Lamll  V. 
LillvJ  R. 
Lon't,  \V.  H 
.McC  ellan,  C. 
-McC  iwan,  A. 
.McX  ece,  W. 
Marsiall.  T. 
.Mess  iroll.   D 


.Mi  lie 

.Milb 

.Mou 

.Mun 

.Murd 

Pierie 

Rei.l. 

.Spenc 

.Stone 

Thiel, 


U 
W. 

:e.  R. 

>ck,   C 
W. 

F 

.    T.     . 

C.    E. 

E.  J 


H. 

B. 
VV. 
C. 


rhom  ison,   (ieorge 


Turn 
Van 
Walk,  r 


White 
White 
Wilhit 
Zerch 


F.  . 

s.  ! 

A. 
.    A. 
H.. 


(i.    H. 

1  luren,   C.   W. 

William    . 


Weldcti,  R.    D.  C 


H.  J. 
L.   C.    .. 
,  J.  A.    . 
.    F.    B. 


Personals-*Shop  and  Engine  House 

.Vrclur.     U.     H 


AtwclU 
Ban<l,    i 


Leon 
W 


Beards  law,    A.    , 
Becker     H.    C.     . 

Bloom,    E 

Br.indt     William 
Burel,    W.    C.    .. 
Burton    J.   A.    . . 

Carey,   f.   J 

Clearv,  L.  A.   ... 

Darby,    H 

PVetliar  i,    (!.    . .  , 

<  iordon      S 

Hackini  ,   E 

Hannah  ,    A.    T. 
Hay.    i:      VV.    ... 
Hening,  C.    R.    .  . 
Hillman     (J.    A.. 

Hope,   \  ' 

Howell,]F. 


JoneSv    ^ 

Kendall, 

Kerwin, 

Kinsell, 

Laycock^ 

Lowe,  T 


B.    ... 
A.   H.   . 

J.   M.    .. 
VV.   L.. 
C.    H. 

S. 


LundburV,  C.  . . . 
McCarraf  M.  F.  . 
McRae,     John     .. 


McTavisI ', 
-Miller,  J 
.Miller,    I 
.Vlitchell, 
Moran,  ^ 
Morey, 
Moses,    I 
Mueller, 
Newman 


Nolan,   V  llliam    H 

Ord,    L.    C 

Osborne,    H. 
Palos,    T     VV 


A. 
A.    .. 

.  A.  . 
J.  A. 
,'.  F.  . 
:.  H.. 
K.  .. 
S.  E. 
C.  M. 


.152, 


.1.52, 
.325, 


...152. 


Patterson  ,  W.    R 

'•  1  i!v-.  J.    H 

<-ivi-.      J        1.     ,  ,  .,  .. 

K<>:.-j,    l»         .  ..>.-v-,i-.,..-  . 


11 


Sititir 
Sh.i!*--,    . 
Simth .    V 
Spicer,   H 
Stewart,   < 
Stone.   J. 
VValton,    J, 
Warren,    ¥ 
Wells,    VV 
White.  C. 
Wilder,  C. 
Wolfe,    F 
VV;ood,   V 
Woods 
Vour 


»   s 


E. 

H.  .. 

A.. 
W. 


K 


Persor 
r 


.'ii 


r. 

aUX, 

in,    F. 


B. 


J.. 
A. 


.nbar,    Fi  ank 


rancis,  VV 
French,  C. 
Gehan,    G. 


(ioodwin,    (.    G 
Harpke,   ('• 
Harvev,     T 
Hinkey,    VV 
Hunter 


..g  and  Storekeeping 


B.   A. 


D.. 
D.   ... 

y\'.... 


Hutchinson 


„,    M 
A.    P. 


Ingersoll.   (.    R. 


Jacobs,    R. 


J  the  Daily  Railua^  Age  Gazette. 
lunication. 
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551 
600 
102 
205 
102 
380 
102 
600 
151 
205 
102 
380 
102 
325 
600 
102 
648 
102 
152 

52 
600 
152 
102 
264 
380 
102 
647* 
325 

52 
325 


380 

52 
380 
205 
325 
152 
325 
205 

52 
551 
551 
600 
435 
102 
102 
601 
380 
601 

52 
325 
.325 
601 
435 
264 
648 
551 
325 
152 
264 
402 
601 
380 
205 
325 

52 
152 

52 

52 
152 
325 
435 
264 
325 
205 
551 
601 
551 
205 
•^51 
551 

52 
325 
205 

52 
325 
102 
435 
435 
205 

52 
551 
205 
205 


648 
102 
52 
648 
102 
102 
102 
601 
205 
648 
380 
264 
102 
551 
648 
648 
102 
380 
102 
492 
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Personals— Purchasing 
tinued) 

iobin,   G.   H 
teller,    Joseph    . , . 

Lavender,    C 

Lepard,  C.   E 

r    ..;  Lunsford,  R.  A^  . . 

.;.  .-■•   Moorcroft,  S.   K.    . 

'•   ■.•;  Morehead,  W.  S.   . 

■■■'->    AJurphy,    J.    P.     .. 

v    •  Murphy,  P.   J.    . . . 

•    O'Brien,    John     .  . . 

-■"  r   Owen,   Walter   R. 

■    '    Peabody,    W.    L... 

Powell,  H.   M 

Price,  E.  J 

Reed,    F.    D^ 

-  •;   Robinson,    G.    H. . 

•;.■■    Roth,   E.  J 

.■■'■'■    Rothcary,   C.   H 

■'^:    Sewell,  H.  A 

:  '.     Stewart,    W.    D.    . . 

;•  -  ■  StoWs,  W.  D 

■.'•Sweing,  A.   J 

■■■}:  Thomson,   L.   C.    .. 
;/■'  ■  Toye,  Eldred  C.   .. 

V  ;•   Urtel,  E.  J 

■    Woods,   J.    L 

Yeomans,    G.    J... 


.  /■ 


and    Storekeepingr — (Con- 


>  •  •  ¥'*-«>  i  ¥  * 


■4 


.1 .3 


.4 


264 

102 

648 

601 

435 

380 

601 

103 

103 

20S 

325 

551 

492 

492 

264» 

380 

264 

648 

103 

601 

601 

648 
52 
52 

264 

648* 

648 


Personals — Commission    Appointments 

Alexander,    WaUer    152* 

■  :.    Herndon,  H.  A 435 

■■'  '     Moler,  A.  L •.•>.•' .  ^25 

Personals — Obituary    '    '-■  ■-■.."."■-  _-'■'  .;        ,  ■'    ?'■.'"':.-: 

Addis.    J.    W...!..... ....... ......v.  205 

..."Allen,    W.    F 648* 

•S-    Chapman,  T.   L 103 

.;,:;>    Charlton,  Matthew 52 

■     Cohen,    Mendes    551 

De  Voy,  J.   F 64Q 

Fox,   Patrick    ....-,  325 

Hayward,    Charles    380 

Henderson,   Edmund  P 103 

Laurie,   J.    B 103» 

McCann,  Charles    205 

McGee,  James   264 

Mcintosh,    William 205* 

Markey,    James     325 

;  V.      Meier,  Col.  E.  D.   52 

:    Mirtz,  P.  P 325 

Moran.  J.  J 551 

■' "    Salmon,   R.   B 649. 

Sherwood,   M.   E 380 

Thompson,   Charles"  A 103 

Waldron,  N.  A 380 

Philadelphia    &    Reading,    4-4-4    type    passen- 
ger   locomotive     1193* 

Piece    work    accounts.    Handling,    Painters' 

convention 541 

Piece  work.   Blacksmiths'  convention 473 

Piece  work  and  bonus  systems  in  the  boiler 

shop,  by  N.  H.  Ahsiuolh 240* 

Piece    work    and    its    advantages,    by    E.    J. 

Thill     122 

Piece   work   for   a  paint   shop,    by   H.    Hef- 

felfinger 526 

Piece    work.    Storekeepers'    convention 287 

Piece     work     system.     Freight     car     repairs 

under  a,  by  J.  J.  Tolin   347 

Pipe    bender,    Hvdraulic    Press    Manufactur- 
ing Co '. 142* 

Pipe    connections.    Flexible,    between    engine 

and    tender,    Barco    1285* 

Pipe     joint.     Universal,     Christy     Universal 

Pipe  Joint  Company    98* 

Pipe    threading    and    cutting    machine     (see 

Machine  Tools). 
Pipe    threading    tools    with    internal    guide, 

Greenfield     201* 

Piston   rod   gland   aod.  i.\\zi,  'oy  James   Ste- 
venson     183* 

Piston    rod    paci^ing,    Sullivan    596* 

Piston  rods.  Tests  of  special  steel 530t 

Piston    valve,    (see    V'olve). 

Pistons,  Forged  and  rolled  steel,  by  W.  W. 

Scott,   Jr 343* 

Pitard,  J.  H.,  How  can  I  help  fhe  apprentice  642 
Pittsburg.    Shawmut   &    Northern,    Steel   un- 

derframe    caboose    231* 

Pittsburgh    &    Lake    Erie,    Barometrit     con- 
denser as  an  open  water  heater 634* 

Pittsburgh  &   Lake   Erie,   Well  car,  200,C>00- 

Ib.    capacity    397* 

Plant   for  building  cars,  A   Spanish 140t 

Pneumatic    hammer,    C.    B.    &   Q 586* 

Pneumatic     hammer     for     reclaiming     track 

spikes     6S2* 

Pneumatic    hammer.    Tools    for    facing    con- 
nections. Tool  Foremen's  convention 414'' 

Pneumatic     tools,      Maintenance     of.      Tool 

Foremen's  convention    413* 

Pomeroy,    L.    R.,    Diagram    for    determining 

maximum  tractive  effort  453* 

Pomeroy,    L.    R.,    An    electric    process    for 

safe-ending    tubes     469* 

Pomeroy,   L.   R.,   Length  of  radius  bar 290* 

Portuguese   State    Railways    express    locomo- 
tive      ; -    116* 

Power,  High,  per  unit  of  weight 106§ 

Powerhouse,    Turning    commutators    in,    by 

H.    L.    Loucks    470* 

Practice,     Recommended,     Air     Brake    con- 
vention      298* 

Practice.    Recommended,    Storekeepers'    con- 
vention      286 

Pratt,    E.    W.,  Smoke   prevention    274* 


Press  for  closing  crown  brasses,  C,  St.   P., 

M.  &  0 528* 

Press    for    hard    grease,    Franklin    Railway 

Supply  Co 322* 

Preston,  W.  E.,  Effect  of  valve  gear  on 
locomotive  operation,  T.  E.  A.  convention.      505 

Prices  for  labor  and  material,  AL  C.  B. 
convention    s 1343 

Prices,  Settlement,  for  reinforced  wooden 
cars,  M.   C.   B.  convention    1344 

Price,  Towson,  Calibration  charts  for  Van- 
derbilt   tenders    563* 

Prosperity  and  the  railways 605§ 

Pump,   condenser   vacuum,   Ingersoll-Rand. .     594* 

Pump  for  machine  tool  lubricant,  M.- K.  &  T."    589* 

Pump,  small  single-acting  hydraulic.  Hy- 
draulic   Press    Mfg.    Co 197* 

Pump,    Triplex    hydraulic,     Watson-Stillman     146* 

Punching  machine   (see  machine  tools). 

Pyle-National  Electric  Headlight  Co.,  In- 
candescent headlight  equipment    1199* 

Pyle-Natio-nal  Electric  Headlight  Co.,  Young 

valve   gear,   reverse   gear   and   valve 1284* 

Pyrometers,  Metallic  salts,  Carl  Nehls  Al- 
loy Company:  «  .■.v.>-.->-*-.-ii  .•♦^>...«V."*".i  .k.-.,  -   46 


Radius  bar,  Length  of,  for  two-wheel  trucks,":' 

by  L.  R.  Pomeroy 290* 

Railroading.    The    mechanical    side    of,    by 

Wm.    Schlafge 283 

Railway    Electrical    Engineer,    The — ......     495S 

Railway  Fuel  Association   (see  International 

Railway  Fuel  Association ). 
Railway  (jeneral  Foremen's  Association   (see  ■ 
International    Railway    General    Foremen's 
Association). 
Railway    .Storekeepers'    Association    conven- 
tion      ■ 285 

Railway   Supply   Manufacturers'    Association  1187* 
Railway   Supply  Manufacturers'  Assn.,  Elec- 
tion   of    executive    members 1287§ 

Railway  Tool  Foremen's  Association  (see 
American  Railway  Tool  Foremen's  Asso- 
ciation). 

Railways,  Prosperity  and  the 605§ 

Rain    water.    Chemical    properties    of    4t 

Ralston   Steel   Car   Co.,   Flush   box  car   door  1354* 

Ready  Tool  Co.,  Safety  belt  stick   .... .      597* 

Reamer,     Heavy     duty     electric,     Cincinnati 

Electric  Tool.  Co 199* 

Reamers,  Standard,  Tool  Foremen's  con- 
vention      416 

Recorder     for    measuring    flow    over     weirs, 

Harrison    Safety   Boiler   Works 433* 

Records  worthy  of  attention 1268§ 

Reciprocating    and    revolving    parts 106§ 

Reciprocating  and  revolving  parts,  by  H.  A. 

F.,  Campbell 109*,   163*,   215.   390*.     443* 

Reciprocating  parts.  Light  1288§ 

Relief     valve     for     superheater     locomotives, 

by  W.  B.   Middleton .*  .,  . .     416* 

Repair  facilities.  Provide  good  car.....-.;,.    1383S 

Repair   shops.   Joint  car    1383§ 

Repair  work.  Engine  house,  by  M.  Vallen..       85 

Repairs,  Billing  on  foreign  cars 106§ 

Repairs,    Compensation    for    car,    M.    C.    B. 

convention 134i 

Repairs,  Economies  in  freight  car. 129 

Repairs,    Freight    car,    under    a    piece    "work 

system,  by  J.  J.  Tolin 347 

Repairs,  Improper  charges  for  car    1324§ 

Repairs,     Locomotive     runnrng,     by     Ernest 

(Jordeal 37 

Repairs,   Running,   bv   R2.i'iroader    41 

Reverse  gear,  Can.   P'ac,  4-8-2  type 560* 

Reverse   gear,   Young 1284* 

Richa'-i^.oTi-P'henix    (jo..    Oil    filter 253* 

Riegel,    S.    S.,    Water    tube    firebox    on    the 

Lackawanna    222* 

Rigid  Tool  Holder  Co.,  Boring  tool  holders     595* 

Riley,  J.  W.,  Safety  wrecker  yoke 547* 

Rings,  Device  for  forming,  under  the  steam 

hammer,  Blacksmiths'  convention 481* 

Rivet  forge  aod  blow  torch.  Portable 191* 

Rivet  forge,   Mahr  Mfg.   Co 1283* 

Rivet  set.   Combination,  by  H.   L.   Loucks.  .     251* 

Riveting  machine,  Hanna .-  . . .  i .     S4-7* 

Riveting  in    steel   car   construction.........         21 

Riveting  in   steel  car  construction,  by  H.   A. 

Hatfield    .- 33*,       87* 

Road  foreman,   Qualifications  of  a 1287§ 

Robinson,  W.  L.,  Powdered  coal 271 

Rock  Island  Lines,  Economic  study  of  mikado 

vs.   consolidation 615 

Rock     Island     Lines,     Simj)le     furnace     for 

melting  brass   .36* 

Rockford   Milling  Machine  Co.,  Heavy  duty 

universal    milling  machine    .>....:  146,^ 

Rod   brasses.    Boring   front   end   main.. ..iii     196* 

Rod   Brasses,   Index   head   for  holding......      140* 

Rods,   Stresses   in   side,   W.    F.    Kiesel,  Jr. .     2l2t 

Rogers,  Robert  W.,  Exhaust  injectors 514* 

Roller  bearings,  journal,  Anti-Friction  Roller 

Bearing  Co 141* 

Roof  construction   for  passenger  cars,  John- 
son     ■. ,;....     485* 

Roofs,  Testing  car,  Santa  Fe *»».;•;.,.    .3M^* 

Roundhouse    (see    Engine    house).    '  ■     "     "  : 

Ri'bber,  Instruments  for  measuring  hardness 

and  elasticity  of.   Shore 374* 

Rule_      Uniform,    for    load    on    stay    bolts, 

Boiler  Makers'  convention   313 

Rules,   Book  of  standard.   Storekeepers'  con- 
vention           290 

Rules,  r^oading,  M.   C.   B.   convention 1366* 


Rules    of    interchange.     Discussion    of    Car 

Inspectors'  convention   524 

Rules    of    interchange,    M.    C.    B 1323| 

Rules    of    interchange,    Revision    of,    M.    C. 

B.    convention    1340 

Ryan,  T.   T.,  Prize  article,  boiler  inspectors 

competition     ". . .  .     635* 

Ryerson    &    Son,    Jos.    T.,    Elliptic    spring 

forming   machine    593* 

Ryerson  &  Son,  Jos.  T.,  Punch  and  shear..     198* 


Safety  Car  Heating  &  Lighting  Co.,  Ceiling 
fan 

Safety  Car  Heating  &  Lighting  Co..  Under- 
frame  suspension  of  car  lighting  gene- 
rators      

Safety  first  in   railway  shops 

Safety    first.    Tool    Foremen's   convention... 

Safety  valve.  Crane  &  Co 

Salaries,    Mechanical   department 

Samson,  C  H.,  Accounting  for  second 
hand   material    

Sand   blast   helmet,  J.    M.   Betton    

Sand  blast  house,  Jersey  Central  freight  car 
repair  shops    

Sand  blasting  steel  cars,  American  Engi- 
neering   Co 

Sand  blasting  steel   cars.  Plant  for,  Mott. .  . 

Sand  dr.ver.  Oil  burning,  by   F.  G.   Lister.. 

Sander,  Locomotive,  White   

Sargent   Co.,   Safely   water  glass  cock...... 

Saw  guard,  Adjustable,  Hobart  W.  Curtis.. 

Schaff,    W.    F.,    Letter    on    car    inspection, 
.  Car    Inspectors'    convention     

Schlafge,  Wm.,  The  mech  inical  side  of 
railroading     \ 

Schmidt.  F^dward  C,  Japanese  Railways 
dynamometer   car    

Schoenen,  Herman,  The  special  apprentice.  . 

Sfhultz,  F.  C.,  Joint  car  repair  shops  at 
large  terminals    

Schum   Bros.,  Positive  nut   lock    

Scott,  W.  W.,  Jr.,  Forged  and  rolled  pis- 
tons     

.Scrap  and  scrap  classification.  Storekeepers' 
convention 

Scrap    lumber    from    box    cars    .v.. .,  * . . . . 

Scrap   material.   Reclaiming 

Scrap,   Reclaiming,   Blacksmiths'  convention. 

Scrap   reclamation  plant.  Great   Northern . . . 

Scrap,  Reclamation  of.  Storekeepers'  con- 
vention      

Second  hand  material.  Accounting  for. 
Storekeepers'    convention    " 

Selection  of  men,  by  R.  V.  Wright 

Selection    of    men.    Scientific    

Sequence,  Analysis  of  dependent,  as  a  guide 
to  fuel  economies.  Fuel  convention 

Shamberger,  J.  P.,  A  study  of  spring  rigging 
design    

Shearing   machine    (see    Machine   tools). 

Shinn  &  Co.,  M.  E.,  V«r*v\t«i\  'uand  saw  ior 
metal    cutting    

Shipper,   TVie,   the   railway   and   the  car   man 

Shoe  3Aid  wedge  chuck  for  tnilling  machine 
_  'cable,  by  R.   E.   Brown 

Shoes  and  wedges.  Turret  head  for  plan- 
ing, by  B.  O.   Year  wood 

Shoes  and  wedges.  Quadruple  tool  for  plan- 
ing, by   E.   A.   Murray 

Shoemaker,  H.,  Crane  arrangement  for  loco- 
motive  shops    

Shop   craft  committee  meetings 

Shop  efficiency.  General  Foremen's  conven- 
tion      

Shop  efficiency,  some  methods  of  securing, 
by   Harvey   De  Witt  Wolcomk.,..«r*^'"r> 

Shop    Kinks 

Adjustable     drilling     stand,     Canadian 

Government    Railways 

Air  pump  rack,  B.   R.  &  P 

Air    pump.    Reinforced   asbestos   gaskets 

for    

Air    pump.    Repairing    9j4-in.    cylinder 

heads,  A.  C.   L 

Air    pump    repairs.    Special    chuck    for, 

C.  of  Ga 

Air     pump     reversing     rods.     Repairing 

worn,  by  J.   A.  Jesson 

/^Air    pumps.    Device    for    placing,    C.    & 

■■'-      N.    W 

..Air   pumps.    Method   of   cleaning,    C.    & 

N.   W 

Anvil    attachment    for    oblique   bending, 

Pennsylvania      

Arc-welding  a  locomotive  cylinder.  New 

York  Central    

Babbitt    furnace    for    driving    box    hub 

liners,  C,   St.   P.,  M.  &  O 

Beading  tool,  Michigan  Central 

Bell    yoke    bearing    reamers,    Chicago   & 

North    Western 

Bench    arrangement    for   cleaning  triple 

valves,   C,    B.   &   Q 

Blacksmiths'   convention 

Boiler  tubes.  Using  old  as  pipe,  Mor- 
gan's  L.   &  T.   Ry 

Boring  and   facing  back  end   main   rod 

brasses  and  driving  boxes,  C.  &  O.. 
Brake    beam    safety    strap.    Former    for, 

Mich.    Cent....! 

Brake    shaft    supports.   Formers   for,    B. 

-  &    L.    E 

'^--    ':  Car   stakes.   Form   for  bending  steel,   B. 

&    L.    E 
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Shop  Kinks — (Continued) 

Chuck    for    I'lnishiiig    air    pump    packing 

rings,  by  F.   K.  Stewart 

Chuck   for   finishing   boiler   check   bodies, 

■  ;  ;  C.    of    Cia 

'•'■'  Chucks  for  threading  tire  door  latches 
"•-.'.:  and  front  end  main  rod  keys  in  a 
.;■  ■;         turret    lathe,   C.   of   (ia . 

■'-■     CleaiiiiiK     cari>ets     by     compressed      air, 

.;  C.   &    VV.   1 

.. ■•     Commutators,     Turning     in    the    power- 

j'-:        house,     Erie 

'.,  •'     Coupler      yokes.     Tools      for      removing, 

,'•};.         forming   and   riveting,    C,    B.    &   O.  . 

Crane,    Pillar    for    machine    tools,    Can- 

.'  ■•         adian   Northern 

;'■•■'    Crosshead  shoes.  Jig  for  babbitting,  C, 

;.  M.   &   St.   P 

>■'    Crown    brasses,    Jig    for    setting    up    in 

;.  the   sharper,   by   Lewis   LeiMJvitz 

'      Cylinder    cocks.    Finishing,    A.    C.    L. .. 
y.'  .   Cylinder    heads,    Attachment    for    grind- 

■■ .  ■         ing,    Soo    Line 

'.  \    Device  for  determining  height  of  crown 

sheets.   111.    Cent 

Device      for     straightening      Ijent     axles, 

C.    &    () 

:"' ..     Dies    for    forming   large   castle    nuts,    C. 
./;  &   N.    W ... 

■  >■•'.     Drill   motor   extensions,   by   V.   T.   Krop- 

•  '■  idlowski      

•■:';•      Drill  post.  Angle,  111.  Cent 

.■.■..■.      iJrilling    device    for    lirebox    work,    Wa- 

:-  •         bash     _. 

.'  ■■'     Driving   boxes.    Machine    for   Iwring,    N. 

&     W ,.  . 

'■'■..     Dry    pipe   joints.   Jig   for   grinding,    \Va- 

,'  '.■        baslt     

"u-      Eccentric  cranks.  Tool   for  locating.    III. 

Cent 

'■.',[     Eccentrics,    Jig    for    planing,    Erie 

%/    Engine      bolts.      Turning,      ("entral      of 

■•,',:•         ( ieorgia     ._ 

,. ,'  Feed  valve  testing  clamp,  Soo  Line... 
■'.;■    Finishing  car   and   engine   truck   brasses 

■^    ■..         !)>■    grinding,    A.     (\    1 . 

Finishing  tank  valve  castings,  C.  of  (ja. 
Flue    cutter,    apparatus    for    driving.    111. 

Cent 

,  -     I'lue    cutter,    by    Lewis    Lebovitz 

■v':-     Flue   cutter.    Superheater,    III.    Cent.... 

...  .    Forging  machine   <lies,    by   J.    Lee 

;  ;■.     F-raincs,   Method   of  arc   welding 

■  ,.'■      Furnace  for  melting  brass.   Rock   Island 

'.'■:         Lines     %■  v  ; 

■..,''    Cias  brazing  furnace,  C.   &   N.fVV...  ... 

•v"     (irindinc   distributing   valves,    C.,    X.    (). 

&    T.     ;  

.;    Cirindi- K  V'***^'  •protection.    Can.    Pac... 

Guart'   -1.1    \:-     '.1        'ece,  A.  C.  L 

*':r' '  c:'"ding,  A.  C.  L. 

:  »m  '    C.  &  (1. .  . 

?;-     •  for    a 

••ski. 
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v« .     ncmiey,    jr....  _•     .    ■ 

■;/.■■  Journal    box   packing   iroi.,    •  ■  V/'jV.-     ;!? -5 «.''■: 

••-■'.     Lifting  hook   for   placing  woi.  •■    '  — 

■•  ^.•■        Soo     Line 

,",      Link  trunnion.    Dies   for   forming,   I'l. 

.-?  ■;         sylvania     '^S"*  . 

1,.^   =    Lubricator      choke      plugs.       Reclaiming 

■},..         worn,   by    F.    \V.    Bentlcy,   Jr 252* 

.;-'^-     Main     rod    brasses.     Boring    front     end, 

;.'~.'  Petinsvlvania     106* 

.  -J-   Motor  drive   for  Bradley  helve  hammer, 

''•.'■"  ■         Western     Pac 1 84* 

,,        Oil  burning  blacksmith  forge,  S.   P.  &  S.      633* 
.'"••■;■!   Oxvacetvlene    welding   and   cutting   out- 

•.:         lit,    N.'    Y.    C '^'>2* 

•.■.'.'  Pilot    coupler    gage,    A.    C.    L.. 216* 

•;V'*  '    PneiHii.'itic   tlue  cutter,  C.  &    N.    \V ,*^^* 

-'.'••■    Pneumatic   hammer,   C,   B.    &   0 586* 

••.    Pneumatic   hammer  for  reclaiming  track 

V..-.  •         spikes    632* 

' -^-^   Portable    atfachment     for    operating    hy- 

draidic    press,    .Soo    Line 134* 

■  =v''t  P"?t   cluster   for   extension   cord   plugs..      102* 
..'    ■'-  Press     for     closing    crown     brasses,    C., 

St.    P.,   M.   &   () 528* 

Pump    for    machine    tool    lubricant,    M., 

K.   &  T 580* 

-•,  C    Reboring   air   pump   cylinders,   by   J.    A.  ^ 

■"'■•  V       Jesson    1 38 

■  '      Reclaiming   bolts    with    battered   threads, 

'•  >•         M.    L.   &   T 30* 

Removing    gaskets    from    bullseyc    lubri- 
cators,   Louisville    &    Nashville 39* 

Removing     indentations    in    superheater 

;'.';-M       smoke   tubes.    C.   &    () 40* 

■.■■■  \'  Rci)airing  worn  tail  braces,  A.  C.   1 0(j* 

;.  V.  Rings,    Device   for   forming  under  steam 

.•■'•'■        hammer,     Pennsylvania 481* 

•■'••  Rivet    forge    and    blow    torch.    Portable, 

■■         C.    &    N.    \V 191* 

Rivet  set.  Combination,  Erie 251* 

Rotary   four-way   valve,  by    E.    H.   Wolf.     542* 
'■       Sand      Drver,     Oil      Burning,     Spokane, 

"    .'       Portland    &    Seattle 407* 

Shoe   and    wedge   chuck    for   milling  ma- 
chine table,  A.  C.   L 501* 

Shoes   and    wedges,   (Quadruple    tool    for 

planing,    C.    &    < ) 584 

Sill    steps.    Device    for    forming,    Creat 

Northern      f'4 1  * 

Sill    steps.    Device    for    forming,    Mich.  ^ 

Cent.     ..•<,•.•''•'«'•,•'•••?•>«• ^"^ 

Page  numbers  under  1,000  refer  to  Railuay  Age  Gaz 
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Shop  Kink* — (Continued) 

Spri.ig  banding  machine,   L.    I.... 
Spring   hangers.    Dies   for    forming 

ing,     Pennsylvania 

■•  L.      Steam    gage   and    safety    valve   clips 

date    tags,    C    of    ( ia 

•  '■-,    Steam   gages,   method  of   securing,  C.   & 

-r      N.    V\ 7 

-■.'Stenciling    gage     for     freight    cars,    A. 

;.    -       C.     1 

•■  ■.    Stenciling  outiit,   F^reight  car,   Boston  & 

■r  '  Maine     

'•        Testing    air    motors.    Apparatus   for,    N. 

■  ,&    \v 

Throttle    valve    seat    reamer,    Wabash.. 
-'..Tire   tlanging   tool.    Double,   A.    C.    L... 

...:'.'    Tire    lifting    hook,    Soo    Line 

Tools    for    facing    air    hammer    connec- 
tions,   N.   &    VV 

Tools  tipped  with  high  speed  steel 

-  ^.    Turnbuckles,    Dies    for    forming,    Penn- 

.  >'  sylvania    

.'      Turret    head    for    planing    guides,    shoes 

J     •         and   wedges,   Virginian    

.  .-■  '  \'alve     chaniher     bushings,     Ciear     train 

;.•■  used    in    pulling    in 

.  .•■■••   Valve    motion    links    closed    with    oxy- 

acetylenc    torch,    Lehigh    Valley 

.;.  Valve     packing     rings    and     bull     rings, 

.         (luK-k     for     linishing 

; V'idvf  seat  port  miller,  Wabash 

Y-lilting       tor       washing       out       boilers, 

Michigan     Central 

Shop  operation,   Fk-onomy  in 

Shop    organization,    by     Henry    (iardner.... 

Shop    output,    quality    of 

Shops,   FLfticiency  in   railroad 

.Shojjs,    Keeping    clean 

Shops,    Jersey    Central    freight    car    repair.  . 

.Shops,    Joirit    car    repair 

Shops,    Safety    first    in    railway 

Shore  Instrument  &  Mfg.  Co.,  Instruments 
for    measuring   hardness    and    elasticity    of 

rubber     

Signal      material.      Handling,      Storekeepers' 

convention     

Signal,    Operation    of    the    pneumatic    train, 

Air   Brake  convention    

Signal  and  train  brake  equipment,  M.   C.   B. 

convention     

•Silberbcrg,    Mortimer    J.    Time    study    watch 
Sill    step.    Device    for    forming.    Blacksmiths' 

convention    

Sillcox,  1,.  K.,  Considerations  affecting  type 
of  center  sills  in  steel  passenger  equip- 
ment     

Sitterly,    VV.    IL,    Improper    loading    of    box 

cars    

Sill     steps.     Device     for     forming,     by     John 

Treacy    

Slabbing    machine     (see    Machine    totds). 
Slack    adjuster    for    brake   equipment,   Johns- 

Manvillc     

Slack    a<ljuster.     Manual,    for    freight    cars, 

Johns-Manville     

Slarrow,   (i.   C,   "The    Doctor  of  Cars" 

Smith,    Joseph,    Helping    the    apprentice    by 

»'mpathy    and    co-operation 

Locomotive     .-Vdjustable     Hub     Plate 

' '"'Stable    hub    plate 

'  'Repairing  driving  boxes 

'    of    locomotive,    in     (^in- 

1  ''"unk 

'•ng  enginemen   in. 
'ntion 


Smo.. 
Smoke 
.Smoke 
Smoke 


480* 
476* 
131* 
364* 

468* 

458* 

414* 
411* 
308* 
134* 

414* 

590* 

476" 

187* 

359* 

538* 

359* 
411* 

530* 

IS 

536* 

4411S 

603S 

1058 

62* 

1383S 

383S 

374* 

289 

296* 

1334* 
261* 

480* 

227* 
233 

641* 

1410* 

644* 
628 

531 

486* 
527» 

566   ' 

21(. 

274* 
1207)i 
1222 


I-  

previ         •      .'  ... 

prevent i;.  ,  '  '    -^ 

motives,   T.    E.    i\. 
Smoke   prevention   witho. 

by  IL   II.   Maxfield 

Smoke    washing    plant,     N.     V . 

D.     Franey 

Smokebox    blower    fitting,    Barco 

Southern    locomotive    valve    gear.    Kinematic 

diagram    of 50* 

Southern    Pacific    six-volt    electric    headlight 

equipment,    by   A.    H.    Bal)cock 613* 

Southern  Railway,  Steam  tender  locomotive.     613* 
Southern     valve    gear.     Laying    out    the,    by- 
Harry    Cornell 386t* 

Sj>ecifications,   F'orging,   M.   M.   convention..    1206 
Specifications    and    tests    for    materials,     M. 

C.    B.    convention 1373* 

Specifications    and    tests    of    materials 1355S 

Spicer,    H.    ('.,   <;age   for  pilot   coupler 216* 

.Spicer,  IL  C.,  Repairing  worn  tail  braces..  90* 
.Spidy,  F;.  T.,  (Irinding  wheel  protection..  249* 
Spokane,     Portland    &     Seattle,    Oil-burning 

blacksmith   forge    633* 

Spokane,    Portland    &    Seattle,    Oil    burning 

sand   dryer    407' 

Spring    baiuling    machine,    Blacksmiths'    con- 
vention           4' 

Spring  design,   Plate _. .••.•• 

Spring    forming   machine,    I'niversal    elliptic, 

Ryerson .  • 

Spring    making    and    repairing.    Blacksmith 

convention     

Spring    rigging    design,    A    study    of,    by 

P.     Shamberger 

Springs,    Characteristics    of    plate,    by 

S.   Chiles .161*.  2K 

Springer,    J.    P.,    A    possible  Tsunsti" 

acetylene    in    welding    and    cutti'  -9 

Springer,  J.    F.,   Welding  copper  - 

alloys    by    acetylene    methods.  367 


Spring! 

grim 
.Standa: 

K.    V 
Standa: 

visio: 


Manufacturing    Co.,    Car    wheel 
a   negative    viewpoint,   by 


|d   box  car- 
Burnett, 
is    and     recommended    practice,    Re- 

of,    M.    M.    convention 

StandaAls,    revision    of,    M.    C.    B 

Stark   (.  ar  Coupler  Corp.,  Automatic  coupler 

with    iiovable   guard   arm 

StatioiK  ry.     Storekeepers'     convention 

Stay    b  )lts.     Driving,     Boiler    Makers'    con- 

vent:(  ii     

Stay  bo  ts,   L'niform  rule  for  load  on,  Boiler 

Make  s'   convention    

Stays,     ."ross,    in    lireboxes.    Boiler    Makers' 

^  conve  ition     

Stcatn   ,  age  and   safety   valve   clips   for   date 

tags,    by    C.    L.    Dickert 

Steam     ages.  Method  of  securing,  by   W.   S. 

VN'hit:  i>rd      .' 

Steam,   Storing,   at  the  engine 

Steel,      VUoy     and     heat-treated     carbon,     for 

recipr  jcating    parts 

Steel,  t  arbon  and  high  speed.  Blacksmiths' 
conve  itiun     

Steel,    ( 'arboii-vana<lium    forging 

Steel,    (  ause    of    high    speed,    tool     failures, 

by    Go.    J.    Brunelle 

Steel.     I  [eat    treated     and     alloy,     by     C.     D. 

Voun(  ,    at    A.    S.    M.    E 

Steel,    \  eat    treatment    of 

Steel,    1:  eat    treatment    of.    Blacksmiths'   con- 

ventio  l     

Steel,    F  igh    speed,    tipped    tools 

Steel,   P  otection  of  iron  and 

Steel,  Pi  utection  of  iron  and,  by  J.  W.  Gib- 
bons     

Steel,    P  'Otection    of,    with    paint.    Painters' 

coitver  :ion    

.Steel,    si  ft     for    small    tools,    by    (Jwen     D. 

Kinsey      

Steins,      "arleton     K.,    (iive    apprentices    re- 

sponsil  ility     

Stencil      ;age    for    freight    cars,    by     W.     F. 

James     

Stencilin  ;    outfit,    Freight    car,    by    H.     F. 

Blossoi I    

Step-h-uULr  for   sleeping  cars.   Can.    Nor 


Stevenso 

oiler 
Stewart, 

pUTTrj) 

Stoker    e 

Stoker, 

Stoker, 
motive, 
at    A. 


James,     Piston     rod    gland    and 


IF".     R.,     Chuck     for     finishing    air 

packing    rings 

^gines.    Thin    fires    for 

le    mechanical 

[hat    the,    has    done    for    the    loco- 
|)v   E.  A.  Averill  and  C.  F".  Street, 

M.     E 

Stokers    aid    increased    capacity 

Stokers,      .ocomotive,    M.    M.    convention... 

Stokers,    '  lechanical,   F"uel   convention 

Store   exp  -nses.  Accounting  for 

Stores    de  )artment.    Relation    to    mechanical 

depart m  ?nt      

Storekeepi  rs'       Association       (see      Railway 

Storekci  pers'   Association). 
Street,    C     F.,    What    the    stoker    has    done 

for  the   locomotive,  A.   S.   M.  E 

Strength,  I  Reduction  of,  in  corroded  or 
pitted  ifciler  shells.  Boiler  Makers'  con- 
vention      

Stresses   ii     truck   si<le    frames.   Experiments 

to  determine   the,   by    L.    E.    Endsley 

Subordinal  ;s.   Treatment  of '. 

Superheat   and  compounding 

SuperheaK  r.    The,     and     fuel    economy,     M. 

y\.     con   ention 

Superheate  r    locomotives.    Compounding,    M. 

M.    conv  ?ntion     

Superheate  ■  smoke  tubes.  Removing  indenta- 
•       'T     Vt     Brown 


143* 

121 

1217* 
1331* 

1382* 
288 

315 

313 

314 

131* 

364* 
588t 

215 

472 
1286 

369 

13 

210§ 

480 

590* 

5538 

580* 

542 

189* 

532 

468* 

458* 
238* 

183* 

580* 
1267S 
1207§ 
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1214* 
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29,7 
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n    Can    Co 
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ricn   Locomotive  Co.'. 326,  436, 

eric;  n    Manganese    Steel    Company .  . 

neric;  n     Spray     Co 

.meric:  n    Steel    Export   Co 

Americj  n   Vanadium  ('o 265,  493, 

AnderscMi,     Larz 

Baker.    \\.    C, 

Baldwin  Locomotive   Works. 53,  ^27,  436, 

B.1II.    H     F 

Ballman     E.    C 

Ballman  Witten    Manufacturing    Co.... 

Barret,     1    C. 

Bartlett-  layward    Co 

Bauer,    '  V.    F 

Bayonne    .Steel    Casting   Company 

Beckert,   Louis   F '. 
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265 
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Supply   Trade   Notes — (Continued)    ,"■-..;■'.' 

Belknap,    R.    E 

Best,   H.   W 

Best,   Leigh    

Bethlehem    Steel    Co 

Biggs,   P.   H 

Biggs,  P.  H.,  Machinery  Co 

Bird- Archer     Co 

Booth    Co.,    L.     M 

Boss  Nut  Co 206 

Boston  Belting  Co 

Bouton,    C.    B 

Brier  Hill  Steel  Co 

Brown,    Edward    C .' 

Brown,   R.    S 

Buck,     H.     M 

Buda     Co 

Buffalo    Brake    Beam   Co 

Burnett,    R.    W 

Burwell,   L.   T 

Butler    Co.,    Ltd.,    W.    W 

C   &   C    Electric    Co 

Cambria  Steel  Co 152,  381,  436, 

Campbell,   H.    A.    F 

Canadian  Car  &  Toundry  Co 152, 

Cantley,    Thos 

Carliss,    Thomas    E 

Games,    W.    B 

Carpenter    Steel    Co 

Cate,  L  M 

Caughey ,    E.    B 

Central     Iron  .  Works 

Chambers    Valve    Co 

Chapman,   W.    C 

Charbono,    F.    H 

Chicago    Malleable   Castings   Co 

Chicago    Pneumatic    Tool    Co 

Chicago   Railway   Signal  &    Supply   Co.  . 

Cincinnati    Gear   Cutting   Co 

Cincinnati    Milling   Machine   Co 

Cincinnati    Shaper    Co 

Clark,    Walter    L 

Coffin,  Joel    S.,  Jr 265, 

Cohen,    L.     L 

/    Collette,     H.     S 

Columbus  Bolt  Works  Co 

Conover-Overkamp    Machine    Tool    Co... 

Consolidated    Car    Heating   Co 

Continental    Car   &    Equipment    Co..... 

Continental    Car    Co 

Continental   Piston   Ring   Co 

Cook,    Thomas    R 

Crawford.   H.    C 

Davis    Manufacturing    Co 

DeRevere,    A.     W 

Dearborn    Chemical   Co 152, 

Dearborn    Steel    &    Iron    Co 

Detrick  &  Harvey  Machine  Co 53, 

Detroit    Graphite    Co 

Dilley    Foundry    Co 

Djsston   &   Sons,   Henry 

Disston,     William 

Dixon    Crucible    Co.,    Joseph. 206, 

Dixon,    Joseph    F.,    Jr 

Doty,    H.    M. 

Edgar  Allen  American  Manganese  Steel 

Co 

Edison   Phonograph   Works 

Edison    Storage    Batterv    Co 

S3,  152,  381»,  493,  551, 

Edwards,  E.  T 

Electric   Storage   Battery  Co 

Ellis,    Charles    B 

Evans,    M.    A 

Evans,    W.    H 

Everett,    Edward   A 

Fairbanks,   Morse  &   Co 

Fairmont  Gas  Engine  &  Railway  Motor 

Car    Co ^ 

Fairmont  Machine  Co 

Fish/r,  W.   H.   P •. , 

Flint  &  Chester,   Inc 

Fogg,  J.  w ; 

Forged  Steel  Wheel  Co 

Franklin  Railway  Supply  Co.... 551,  649, 

Galena    Signal    Oil    Co 

Geier,  Fred  A 

General   Lead  Batteries   Co 

Genger,    J.    Douglas 

Giesel   Co.,  The    Henry 

Gillispic,     R.     W 

Gisholt     Machine     Co • 

Given,    John    B 

Gossen,    H 

Gould,    L    O 

Graff,   E.    D 

Grigg,   Frank   N 

Grip   Nut   Co 

Grove,    E.    M 

Gulick-Henderson    Co 

Hall,   F.   A 

Hamill,    Laurence 

Hamill-Hickox    Co 

Hardy,    W.    E 

Hart.    Eli    Stillson 

Harvey,    Alexander 

Harvey   Co.,   The 

Havron,     John 

Hawley.    Henry    S 

Hem,  H.  O 

Hequenbourg,  H.  C 

Hewitt  Co 

Hibbits.  F.  N 

Hirkox,  W.  B 

Higging,  Samuel 

Hilles  &  Tones  Co 

Hodges.  William  Sterling 

Holladay,  Negstad  &  Co 
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326 

436 

493 

326 

326 

153* 

551 

551 

601 

551 

436 

265 

381 

436 

326 

436 

649 

649 

152 

551 

437 

436 

493 

493 

436 

265 

206 

650 

326 

326 

382 

206 

381 

152 

265 

649 

326 

326 

326 

327 

551 

265 

326 

436 

326 

153 

326 

326 

436 

436 

381 

326 

326 

265 

206 

493 

436 

326 

265 

265 

265 

326 

327 

326 

53 

601 
437 
601 
493 
493 
602 
493 
381" 

152 

152 

551 

436 

206 

265 

650» 

265 

326 

152 

327 

103 

649 

326 

436 

436 

152 

551 

103 

493 

551 

265 

206 

326 

326 

601 

53» 

S3 
382 
436 
437 
649 

53» 
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436 
326 
103 
601 
327 
493 
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Supply  Trade  Notes — (Continued) 

Huey,    A.    H 

Huey,  W.  B «., 

Hunt    Co.,    Inc.,   C.    W... 
Hydraulic    Press    Mfg.    Co.. ..103, 

Ideal    Die   &    Tool   Co 

Independent   Pneumatic   Tool    Co 

Ingersoll-Rand     Co 

Inland    Steel    Co..  .••••«.«'....>•••  •>•• 

Irwin,    F.    K .'.v.' j.. «».....«.... .. 

Jackman,   A.    E -.■,  i, ..■,,.  i^.,\.  • .  • 

Jennings,    R.    E ..,,;...  .vV. .. . 

'Johns-Manville   Co.,    H.   W. ....152, 

Johnson,    A.    S 

Kalamazoo   Railway   Supply  Co.,..,..... 

Kearney    &   Trecker   Co .-.  *>:. 

KeufTel    &    Esser    Co .....;. 

Kincaid  Stoker  Co 

Kinney,    W.    H 

Lackawanna    Steel   Co. 
Latrobe    Electric    Steel 

Leeds,    E.    L 

Lehigh  Valley ..; ...  .... ....... 

Leonard,     H.     Ward. .,....,,-.. ..i»., v. 
Lidstone,    Charles ...«.*; ,>■•  •  '•  •'• 

Lima    Locomotive    Corp.  .  ..i.  .........  . 

Linde  •'^ir  Products  Co , . . ,.....,.  . 

Little,    C.     B J..;.. 

Llewellyn,    J.     S .  . .  ^  .. . , ..',-',. .-. . .  * » •  V-  • 
Llewellyn.    Paul.  .. .  i.'>... ... .....  .'i. . 

Loco    Lisrht   Co 

Locomotive   Finished   Material  Co. ..... 

Locomotive    Pulverized    Fuel   Co.... 206, 

Locomotive    Stoker   Co 

Love,    L.    S 

Lubricating    Metal    Co 

McAdam,    A.    D ....>...  i*. 

McAllister,  J.    R. 
McConway   &    Torley 
McElhany,     Charles 

McElroy,    J.    F 

McFarland,  J.  A.. 
Mclntyre,  F.  W.  . 
McKenna  Brothers 
McKenna,  Roy  C. 

Manning,   Maxwell  &   Moore,   InC 

54»,  206,  265, 

March.   P.   G , 


B • ...  * 


.152, 


Brass  Co. . .  .'^V, 


Merwin,  G.  T 
Mesker,  L.  H . . 
Mesta  Machine 
Meyran,  L.  A. . 
Middleton.  W.  T. 
Midvale  Steel  Co 
Milbum  Co., 
Millsapps,  W 
Mitchell,  H. 
Modern  Tool 
Mohr,  Joseph .  . 
Molleson  Co.,  G 
Montgomery,  H. 
Moore,    C.     A 

J.    Turner., 

M.    G 

C.    H.,   Jr.. 

&    Co 

E 


Co. 


Alexander. 
K 


Co. 


E. 
M. 


Moore, 
Moore, 
Morse, 
Mudge 
Muhlfeld,  J. 

Munch,     A i... .... 

National    Boiler    Washing   Co....'...!..", 

National    Carbon    Co 

National    Equipment    Co 

National    Hose   Coupling   Co.... 

Newbold,    R.    M ..,.,.,..... 

Newhall,    David i..  . ;...... 

New  York  Air   Brake  Co 

Niles-Bement-Pond     Co 

206,    326,    327, 

Niles    Tool    Works    Co 

Normoyle,     D.     J 

Norton,  A.   O..  Inc ..;:,i.v. 

Nova    Scotia    Steel    &    Coal    Co. .;..... 

Oatman,  Paul  B 

Osborne,    L.    A 

Ostrander,  A.   E ...>.....,.,,,..,. 

Ottinger,    W.    S. ......;........... 

Overkanip,    C.    H 

Pacific   (Jreat    Eastern    Equipment   Co.. 

Parsons    Co.,    B.    W 

Passino,     A.    J i.Vi ;,..,». 

Paterson,   R.    A.... ,.,.,..... '...>;^. 

Peabody,   G.    H.  .......•»,,...,».... i..i 

Peacock,   M.   A ..;....,......... 

Pennsylvania  .Steel  Co.. 602, 

Peters,    F.    R ..;..... 

Pittsburgh    Steel    Car    Co 

Pollard.    H.    K 

Poole,    A.    J .J.V*«l...».iVi. 

Poor.    F.    H :........ 

Powdered    Coal     Engineering    &    Equip- 
ment    Co 

Poyer,  C.    E 

Pratt  &  Whitney.  . 

Preston,  H.   E 

Pullman    Company 

Pyrene  Mfg.  Co.,  The...... 

8&  C  Co ........152,  551, 
uincy,    C.    F. ............... .i...,.*- 

Railroad    Supply    (To.  . .  iV... ....  ...**..  i 

Railway  Appliances  Co. .............. . 

Railway    Economy    Device    Co 

Railway    Engineering   &    Equipment    Co. 

Railway    List    Co 

Railway   Periodicals   Co.,    Inc 

Ralston   Steel   Car  Co 

Ramhy,  George  W 

Rapp.    J.    P 

Reading-Bayonne  Steel  Casting  Co 


,...206,  493, 


265 
265 
265 
602 
436 
381 
381 
493 
326 
53 
206 
265 
152 
436 
103 
493 
381 
152 
206 
437 
206 
436 
153 
326 
265 
265 
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152 
152 
551 
103 
265 
436 
436 
327 
206 
601 
552» 
437 
153 
153* 
381 
437 
437 

326 
326 
152 
103 
493 
326 
265 
552 
382 
493 
381 
436 
207 
601 
381 

54» 
327 
327 
381* 
436 
265* 
265 
551 
649 
649 
436 
381 
551 
601 

381 
327 
326 
436 
493 
436 
327 
602 
152 
326 
326 
265 
326 
436 
206 
382 
649 
649 
326 
326 
649 
265 
649 

381 
152 
551 
326 
53 
326 
649 
152 
437 
493 
551 
326 
153* 
552 
206 
326 
265^ 


Supply  Trade  Notes — (Continued) 

Reading  Steel   Casting  Co . 

Reiss,    Geo.    T 

Replogle,  J.   L 153*, 

Republic    Iron   &   Steel   (Jk) 

Rhoader,    C.    H 

Riddell.     (i.    ¥ 

Robinson  &  Son  Co.,  Wm.  C 103, 

Roberts,   H.    M 

Roberts    &    Schaef er    Co 

Robertson,     W.      Spencer 

Roebling's  Sons  Co.,  John  A 

Roger    Ballast    Car    Co. ......... ....... 

Rohman,   H.    D 

Rosser,    W.     W. .... 
Rowell,    B.   C.......^,.. 

Ryan,    Edward 

Ryan,    Galloway    &    Co 

Ryerson    &    Son,    Jos    T.103,    152,    493, 

S  K  F  Ball  Bearing  Co 551, 

St.     Louis    Surfacer    &     Paint    Co 

Safety    Car    Heating    &    Lighting    (^c, 

The    ...53.  207. 

Safety    First    Manufacturing   Co....... 

Sargent,    William    D ...i...  ■; 

Schoen,   C.    T .,..-.,..,.'■ 
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207» 

53 
327 
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265 

602 
436    ' 

207 
326 
649 
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493 
326 
S3 
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103 
206 
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327 
206 
206" 
206* 
SS2 
326    . 
382  . 
38l», 
152 
649 
207« 
26S  > 
152 
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551 


Scott,    H.    B., 
Scott,    W.    A.,   Jr.  ., 

Scullin  Steel  Co .....*..."., 

Seabrook,    H.    H 

Seaton    I-oundry   Co.,   John 

Sessions,   H.   H 

Sheene,    H.     k 

Sherburne,    Charles   William 

Sherritt  &  Stoer  Co.,  Inc .'..265, 

Sherritt,     M.     A 

Smith,     Bertram i ......  ..j,  . 

Smith,    Robert    M i.«i(....-. 

Smith,    S.     H 

Smith-Totman     Co 

Smith-Ward    Brake  Co.,   Inc 

Southward   Foundry   &   Machine  (io.... 

Spalding,  Charles    

Spangler,    J.     M 

Sprague    Electric    Works 206, 

Spray    Manufacturing    Co 

Standard  Brake  Shoe  &  Foundry  Co 

Standard     Chemical     Co 

Standard    Coupler    Co ,. .  . 

Standard  Heat  &  Ventilation  Co....'... 

Stark    Rolling    Mill   Co 

Stevens- Duryea    Co 

Stevens    Arms    &    Tool    Co^   J 

Superior  Car  Roofins  Co.,  The. 

Symington   Co.,   T.    H. 

Taylor,     F.     W 

Taylor,  R.   L 

Taylor   Wharton    Iron   &   Steel    Co 

Terry  Steam  Turbine  Co 207,  326, 

Thompson,     H.     G 

Titan    Storage    Battery    Co 

Toledo   Scale  Co 

Towne,    H.    R 

Traver,     William     H 

Trent.  J.   H 

Tripp,    G.    E 

Tucker,   A.    Q 

Union    Fibre   Co 

L^nion  Switch  &  Signal  Co.... 
United  Railway  Specialties  Co. 
United  States  Light  &  Heat  Corporation 
United  States  Light  &  Heating  Co.... 
U.    S.    Metal    &    Manufacturing   Co. 326, 

Valentine    Varnish    Co 

Van     .\usdall,     W 

Van    Patten,    E.    B 

Vanadium-Alloys     Steel     Co..... 

Varney,  H.   A 

Wainwright,    Jos 

Ward     Leonard     Electric    Co 

Waugh,    W.    D 

Weber  &   Co.,   W.    H 

Wells    Light     Manufacturing    Co 

Westinghouse   Electric  &  Manufacturing 
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.With   a   considerable   part   of  the   five  per 
cent    rate    increase    granted,    the    eastern 
roads  will  surely  derive  some  relief  from 
Shop  Operation      ^he  period  of  depression.     The  public  has 
shown  that  it  believes  the  railways  need  assistance  and  has  so 
.vigorously  expressed  this  feeling  that  the  Interstate  Commerce 
-Commission  has  granted  a  large  part  of  the  requested  increase 
.in  rates.     Everything  possible  should  be  done  by  the  railroads 
to  keep   the   cost   of  operation   to   a  minimum   consistent   with 
safety  and  efficiency.    The  shop  ojen  are  in  an  excellent  position 
to  assist  substantially  in  this  respyect.     The  careful  use  of  ma- 
terial, careful  workmanship  and  economical  use  of  supplies  are 
'4ill  factors  that  will  materially  contribute  towards  the  necessary 
economies.     Retrenchment  in  the  mechanical  department  has  a 
direct    eflFect    on    the    employees,   and    they    should    be    made    to 
realize  that  by  their  help  money  can  be  saved  to  the  end  that 
the  shops  will  lie  kept  in  operation.        ''■•■..' -;l',<:':v'  .    ^x- 


i 


..-.>;  :"  "^'\"'^-^-  .y  l-i'A  most  interesting  feature  of  the  figures  for 
„■,-  .  '     :"    car  construction  in  1914  is  the  increase  in 

;:.,.  Construction  ^j^^  number  of  all-steel  box  cars  built,  the 

in  1914  greater  part  of  which  is  due  to  the  adoption 

of  the  all-steel  type  of  construction  on  the  Pennsylvania  Rail- 
road. There  is  also  a  considerable  increase  over  1913  in  the 
number  of  steel  underframe  box  cars  built,  while  the  num- 
ber of  steel  frame  box  cars  falls  oflF  materially.  On  first  con- 
sideration it  might  seem  that  the  steel  frame  construction  is 
losing  in  popularity,  but  there  may  be  other  explanations  for 
the  falling  oflf.  In  a  year  of  depression  like  the  one  just  past 
many  of  the  railroads  order  little  or  no  equipment,  so  that 
the  cars  built  are  for  a  comparatively  few  roads  and  it  is 
difficult  to  point  to  any  definite  tendency  which  is  indicated 
by  the  construction  figures.  There  is  also  an  increase  in  the 
number  of  steel  underframe  passenger  cars  built,  but  most  of 
these  were  built  for  a  comparatively  few  roads,  some  of 
which  favor  this  type  of  construction.  The  all-steel  ear  pre- 
ponderates, although  there  is  a  falling  off  in  the  total  num- 
ber of  cars  built.  Of  the  wooden  passenger  equipment  cars, 
the  greater  proportion  were  milk,  refrigerator,  and  cars  for 
other  special  service. — {From  our  Weekly  Edition.) 


V  Increased  Capacity     '^^^  ^^^"^   Pressing   need   of  greater   train- 

...  loads  has  increased  locomotive  dimensions 

'^.v-  and    capacities    so    rapidly    that    the    large 

.'■.. Locomotives  locomotives  of  a  few  years  ago.  which  the 

more  modern  equipment  replaces,  have  developed  a  serious  prob- 
lem for  the  motive  power  anil  operating  departments  to  solve. 
There  are  numbers  of  these  locomotives  which  possess  more  ca- 
pacity than  is  needed  for  way-freight  or  branch  line  service, 
yet  in  many  cases  it  has  been  necessary  to  place  them  in 
such  service,  as  well  as  in  switching.  Many  of  these  engines 
are  capable  of  developing  a  maximum  tractive  effort  which 
will  start  very  heavy  trains,  but  are  deficient  in  boiler  ca- 
pacity and  are  therefore  iiicapable  of  economically  hauling 
such  trains  for  any  distance.  If  there  were  some  way  of  in- 
creasing the  steam  making  capacity  of  such  locomotives  they 
could  take  their  place  in  heavy  main  line  service;  in  fact,  such 
an  increase  in  boiler  capacity  could  very  easily  obviate  the 
necessity  of  a  road's  making  considerable  expenditures  for 
new  locomotives  of  greater  capacity.  The  difficulties  attend- 
ing the  use  of  superheated  steam  with  slide  valves  and  the 
expense  necessary  in  applying  piston  valve  cylinders  have 
prevented  the  use  of  superheaters  in  many  such  instances. 
Of  the  past  year's  locomotive  development,  therefore,  per- 
haps the  one  of  most  direct  interest  to  railways  is  that  which 
has  shown  the  possibilities  of  increased  capacity  obtainable 
from  existing  locomotives.  It  is  now  possible  to  apply  piston 
valves  without  going  to  the  extent  of  entirely  new  cylinder 
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and  saddle  castings,  and  the  use  of  the  superheater  and  the 
brick  arch,  even  on  narrow  firebox  locomotives,  has  given 
remarkable  results  in  increased  hauling  capacitj'.  It  is  there- 
fore probable  that  the  immediate  future  will  see  the  mod- 
ernizing of  the  large  locomotives  of  a  few  years  ago,  in  con- 
siderable numbers.— (From  our  Meekly  Edition.)   ...  -.  . 
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■-•'      o-     ..    .  .  Assembling    and    riveting    are    matters    of 

'.■'r'.        ^      .   >-,  the    utmost    importance    in    steel    car    con- 

.,.  .  struction  and  should  be  of  general  interest 

■..-..-     Construction  jq  gH  ^r^Q  a^e  in  any  way  connected  with 

the  building  or  repairing  of  steel  cars.     The  article  by   H.   A. 
,    Hatfield,  the  first  part  of  which  is  published  in  this  issue,  while' 
.    containing  much  of  general  interest,  should  be  particularly  in- ■ 
teresting  to  those  who  are  called  upon  to  inspect  the  various-. 
:    pri  cesses  in  the  construction  of  steel  equipment.     As  pointed 
:    out  by  Mr.  Hattkld  the  strength  and  rigidity  of  a  steel  car  de- 
pend primarily  upon  the  tightness  of  the  rivets.     The  securing 

■  of  tight  rivets  under  the  conditions  usually  existing  in  the  con- 
^    struction  of  steel  freight  cars  demands  eternal  vigilance  on  the 

Iiart  of  the  inspector,  whose  troubles  would  undoubtedly  be  con- 
siderably decreased  if  the  author's  suggestions  relative  to  the 
<  proper  heating  of  rivets  and  maintenance  of  tools  were  more 
■-  generally  observed.  While  the  article  in  general  does  not  fit  the 
conditions  found  in  boiler  shop  practice,  it  contains  several 
practical  suggestions  which  mighty  be  applied  there  with  as  good 

■  results  as  in  the  car  shop.    It  will  be  published  in  two  parts. 


by  increased  production,  and^  to  some  extent,  new  methods  of 
doing  work  will  be  suggested  The  manufacturers  of  new  ma- 
chines purchased  should  alwajs  be  consulted  as  to  bow,  the  best 
results  may  be  obtained  fror4  their  machine  tools.  Occasions 
have  been  known  where  high  ^rade  machines  have  been  grossly 
underrated  simply  on  account  of  a  lack  of  knowledge  as  to 
what  the  machines  will  standi  The  tool  builders  are  willing  to 
demonstrate  their  machines  thoroughly,  as  it  is  to  their  best 
interests  to  have  their  products  produce  economical  results  and 
the  railway  shops  should  taice  advantage  of  this  opportunity 
in  studying  how  to  securd  more  effective  results  in  shop 
production.  * 


•:.■••  .♦a 


W-,   ^.  A    western    road   which   is   carrying   on    a 

.  ',       bnginemen  .... 

;,-;.... .-    progressive    campaign    in    fuel    economy    is 

,VV.;|.:.       ""       "        ■      making   use    of   a    diagram,    in   lectures    to 
.-;.,■  ../fEconomy  ^jje   enginemen   on   fuel   economy,    showing 

the  amount  of  money  spent  during  the  past  fiscal  year  for  loco- 
motive fuel,  locomotive  repairs,  freight  car  repairs,  enginemen's 
wages,    enginehouse    expenses,    water,    lubrication    and    supplies. 
It   shows  clearly  the  relation  between  each   item   and  gives  an 
■  idea  of  the  magnitude  of  the  different  items.     As  an  example, 
the  cost  of  the  fuel  consumed  is  175  per  cent  of  the  enginemen's 
wages,  the  cost  of  locomotive  repairs  is   116  per  cent,  and  the 
cost   of  freight   car  repairs   is  slightly  over   100  per   cent.     The 
>■  men   are   shown   that   aside   from   their   own   wages,   which   are 
ab<jut  ISy^  per  cent  of  the  total  amount  of  the  items  mentioned, 
they  are  more  or  less  responsible  for  the  expenditure  of  over 
17' 1-  million  dollars.    They  are  thus  made  to  feel  that  they  have 
an  important  part  to  play  in  the  railroad  game  from  an  economic 
•  standpoint   in  addition   to  the  running  of  the  locomotives.     By 
1    making  a  saving  of  only  1  per  cent  of  this  total  they  will  save 
••    the  company  very  nearly  4j/^  per  cent  of  their  wages.    Economy 
i;    brought  home  to  them  in  this  way  makes  a  strong  impression, 
and  they  all  seem  to  be  interested   in  the   fact  that  they  are 
responsible    in    some    considerable   degree    for    these    large    ex- 
;  penditures. 


•  Machine  ■ 
^     Tool     • 
Efficiency 


■;  Many  railway  men  have  the  idea  that  rail- 
-■^  way  shop  work  is  so  entirely  different 
"'from  that  performed  in  industrial  plants 
that  no  comparison  can  be  made  between 
the  two.  To  a  certain  extent  this  is  true.  In  almost  every 
case  the  railway  shop  finds  it  necessary  to  perform  a  number 
of  different  jobs  on  the  same  machine,  whereas  the  large  in- 
dustrial shops  have  a  sufficient  amount  of  regular  work  so  that 
individual  machines  can  be  kept  busy  on  one,  or  at  most,  a  few, 
specific  jobs.  By  doing  this  it  is  possible  for  them  to  experi- 
ment sufficiently  to  find  the  speed  and  feed  that  will  give  the 
most  economical  results.  But  it  is  also  true  that  the  railway 
shop  can,  to  some  extent,  profit  by  these  experiments.  It  can 
apply  the  rate  of  metal  cutting  in  many  cases  to  its  own  works; 
it  may  obtain  information  that  will  show  how  the  increased 
cost  of  new  and  improved  machinery  will  be  more  than  justified 


■ '•■'   f  ^     _  .•  The  number  of  locomotives  ordered  in  the 

;-.•-.   L,oconiotive 

■•^^  r»  calendar  year    1914  was   1,265,  which   con- 

...  .         ye  opmen  stitutes   a  marked    falling   off   from    1913, 

in  1914  .':.;.  when  the^e  were  3,467  ordered.  The  fall- 
ing off  in  building  was  of  course  due  to  the  general  business 
depression,  but  the  poor  businfliss  conditions  have  by  no  means 
eliminated  developments  tendini  toward  the  improvement  of  the 
locomotive.     rU-  .-•.:7-  •■.  •/  ■.\}'-i^y'r'::y-::,~:S.y--.^y^^^^ 

A  year  ago  we  referred  to  wfhat  is  without  doubt  the  highest 
development  of  the  Atlantic  type  locomotive,  embodied  in  the 
latest  engine  of  that  type  built  by  the  Pennsylvania  Railroad. 
These  locomotives  were  largely  the  result  of  long  continued 
experiments  along  the  lines  of  refinement  in  design  and  increase 
in  boiler  capacity.  A  number  of  them  have  been  built  and  are 
in  daily  service  hauling  very  heavy  trains  on  extremely  fast 
schedules.  The  same  policy  whjch  resulted  in  the  production  of 
this  Atlantic  type  locomotive  hai,  during  the  past  year,  produced 
on  the  Pennsylvania  a  Mikado  and  a  Pacific  type  locomotive 
which  are  especially  noteworthy.  Interchangeability  of  parts  has 
been  carried  out  in  these  two  lotomotives,  to  a  considerable  ex- 
tent, the  boilers  of  the  two  engiries  being  identical.  On  the  test- 
ing plant  at  Altoona  the  Pacific  type  locomotive  recently  de- 
veloped approximately  3,200  h<)rsepower,  a  truly  remarkable 
figure,  and  in  this  connection  it  is  interesting  to  note  that  this 
horsepower  was  obtained  when  the  locomotive  was  equipped 
with  a  type  of  exhaust  tip  havinf  four  internal  projections,  and 
that  the  horsepower  obtainable  with  the  ordinary  form  of  ex- 
haust tip  was  considerably  less.  f  - 

Heat  treated  steel  takes  a  prominent  place  in  the  design  of 
the  Pennsylvania  locomotives,  an^  of  locomotive  design  in  gen- 
eral it  may  be  said  that  alloy  steels  continue  in  favor  for  such 
parts  as  axles,  crank  pins,  main  anfl  side  rods,  frames  and  springs. 

The  large  locomotive  is  again  to  the  fore  in  1914.  The 
Pacific  type  locomotives  built  by  tie  American  Locomotive  Com- 
pany for  the  Chesapeake  &  Ohio  l<ad  in  point  of  total  weight  for 
this  type,  this  being  312,600  lb.,  whjle  the  maximum  tractive  effort 
of  46,600  lb.  developed  by  these  engines  is  also  the  greatest  for 
this  type.  The  heaviest  locomotivi  of  the  Mikado  type  of  which 
we  have  record  is  also  a  Chesapeake  &  Ohio  engine  and  weighs 
322,500  lb.  The  Baldwin  Locomotive  Works  built  during  the 
year  for  the  Baltimore  &  Ohio,  a '2-10-2  type  locomotive  which 
has  a  total  weight  of  406,000  lb.,  ^nd  is  the  heaviest  locomotive 
ever  built  on  a  single  set  of  dri\^rs.  The  world's  record  for 
large  locomotives  was  again  brokeii  by  the  construction  for  the 
Erie  Railroad  by  the  Baldwin  Locbmotive  Works  of  a  2-8-8-8-2 
type.  Triplex  compound  articulated  locomotive  using  the  weight 
of  the  tender  for  adhesion  and  hafing  a  total  weight  of  853.000 
lb.  This  locomotive  has  a  theoretical  maximum  tractive  effort 
of  160,000  lb.  and  has  hauled  a  trai$  of  251  loaded  cars  weighing 
17,912  tons.  A  few  locomotives  of!  the  Mountain,  or  4-8-2  type, 
were  built  during  the  year,  but  tiey  are  intended  for  service 
under  special  conditions  and  there  does  not  seem  to  be  any  gen- 
eral tendency  to  go  beyond  the  Pacific  type  for  hauling  heavy 
passenger  trains. 

The  mechanical  stoker  has  taken 
ing  locomotive  capacity,  and  there  are  a  number  of  locomotives 
now  in  service  which  would  not  haje  been  built  had  it  not  been 
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possible  to  fire  them  by  mechanical  means.  On  large  hand-fired 
locomotives  the  use  of  coal  pushers  in  the  tender,  for  moving  the 
coal  forward  within  the  reach  of  the  fireman,  has  greatly  in- 
creased. 

During  the  year  experiments  have  been  completed  resulting  in 
the  successful  use  of  powdered  coal  in  locomotive  fireboxes, 
and  while  the  results  of-4hese  experiments  are  not  yet  available 
it  is  probable  that  when  published  they,  will  prove  of  very  con- 
siderable interest  and  value.       .  :-..r.''''  "'-..-J.;.  :Av:::c.:--..VrV-'  •  •':'.  A 

The  large  locomotive   is   likely  to  continue   in   favor  in   new 

construction,  although  it  may  be  doubted  that  the  two-cylinder 

type  can  be  carried  much  beyond  present  dimensions  because  of 

limitations   in  clearance.     The   possibilities  in  the   use   of  three 

-cylinders  were  brought  out  recently  in  a  discussion  before  the 

•  American  Society  of  Mechanical  Engineers  by  J.  B.  Ennis,  chief 
mechanical  engineer  of  the  American  Locomotive  Company,  and 
it  would  not  be  surprising  to  see  steps  taken  in  the  near  future 
toward  developing  large  locomotives  with  this  cylinder  arrange- 

._ment.    With  few  exceptions  the  compound  locomotive  has  gained 
'  nothing  in  favor  during  the  past  year,  although  the  Mallet  type 
continues  in  use  for  the  particular  classes  of  work  for  which  it 
is  suited,  and  it  is  of  special  interest  to  note  that  a  large  loco- 
motive of  this  type  which  was  built  by  the  American  Locomotive 
^.Company  in   1912  for  the   Virginian  Railway  has   developed   in 
■  service  a  horsepower  somewhat  over  3,000.    This  power  is  note- 
.  worthy  when  it  is  considered  that  it  was  necessarily  developed 
at  low  speed. 

For  the  future  it  may  he  said  that  further  economies  will 
probably  develop  from  superheating,  and  while  the  use  of  feed 

•  water  heaters  in  America  has  thus  far  been  only  of  an  experi- 
mental nature,  the  results  obtained  are  promising  and  would  seem 
to  indicate  its  development  before  long  toward  an  extensive  use. 

'  Considered  from  all  standpoints  the  locomotive  development  of 

•the  immediate  future  will  probably  continue  along  the  lines  of 

increased  capacity  through  the  means  of  refinement  in  design  and 

the  application  of  economy  producing  features  and  those  which 

•-tend    directly   to    increase    Ixjiler   capacity. —  (Prom   our    Weekly 


To  Committees 

:6f  Mechanical 

Associations 


At  this  time  of  the  year,  about  midway 
between  the  annual  conventions  of  the  vari- 
ous railway  mechanical  associations,  atten- 
tion of  the  members  of  the  committees  ap- 


,  :".l', pointed  to  prepare  reports  for  the  1915  meetings  should  be 
ySi;.. called  to  the  fact  that,  if  they  are  not  already  doing  so,  it  is 
■■'/'  time  for  them  to  take  an  active  interest  in  the  work  which  has 
been  assigned  to  them.  Too  often  the  tendency  is  to  postpone 
such  matters  until  the  last  minute,  a  report  then  being  hur- 
riedly compiled  just  in  time  to  present  to  the  convention.  Usu- 
ally in  such  cases  it  is  based  on  an  incomplete  investigation. 
Railway  men  are  very  busy,  and  this  is  just  the  reason  such 
matters  should  be  started  early.  The  life  and  standing  of  any 
railway  association  depends  entirely  on  the  quality  of  the  work 
it  does,  and  the  members  of  committees  are  under  definite  obli- 
gations to  the  other  members  of  the  association  to  submit  re- 
■"  :  ports  that  will  be  of  material  benefit  to  them  and  to  the  asso- 
ciation as  a  whole.  ;■■:.  "■  ^  .^  ;"•  -  ;  J:'  :  '^  -:^^;^:;■  .=; 
The  higher  railway  officers  watch  the  progress  and  wdrik  of 
the  associations  in  order  to  know  whether  or  not  it  is  worth 
while  to  send  their  men  to  the  conventions.  The  larger  asso- 
ciations are  finding  it  necessary  to  rely  on  some  of  the  minor 
associations  for  investigations  that  they  have  not  now  time  to 
handle.  The  responsibility  of  the  minor  associations  is  there- 
fore increasing,  and  it  is  the  duty  of  every  committee  member 
to  assume  his  share  of  this  responsibility.  In  too  many  cases 
the  chairmen  of  the  committees  do  all  the  work.  This  is  not 
fair  to  them,  nor  is  it  fair  to  the  association,  for  under  such 
circumstances  the  report  gives  only  one  man's  point  of  view. 
Every  committee  member  should  give  the  best  he  has  and  feel 
the   same   responsibility  as   the   chairman.      Carefully   study   the 


subject  assigned  and  get  all  the  information  possible  from  every 
available  source.  Get  busy  now ;  send  your  letters  of  inquiry 
out  SO  that  there  will  be  sufficient  time  to  carefully  analyze  the 
replies  and  get  a<lditional  information  when  necessary.  Make 
your  1915  convention  the  best  in  the  history  of  the  association. 


NEW    BOOKS 


Proceedings  of  the  Anicrican   Raihcoy   Tool  Foremen's  Association.     Com-i'v 
piled   and   published   by    Owen    D.    Kinscy,    secretary   of   the   association,!". 
Chicago,  111.     145  pages,  6  in.  by  9  in.     Bound  in  paper. 

This  book  is  the  official  report  of  the  sixth  annual  convention  o^ '..■ 
the  American  Railway  Tool  Foremen's  Association,  which  was 
held  in  Chicago.  July  20  to  22.  1914.  Among  the  most  important 
subjects  considered  arc  Tool  Room  Grinding,  Safety  as  applied 
to  Grinding  Wheels,  Distribution  Systems  of  Shop  Tools,  and 
Special  Tools  for  Drilling,  Reaming  and  Milling,  the  latter  sub- 
ject including  considerable  information  regarding  the  work  that 
is  being  done  at  the  Burnside  shops  of  the  Illinois  Central.  The 
book  is  neatly  illustrated  and  contains  valuable  information.    ;•■* " 


Proceedings  of  the  International  Railroad  Master  Blacksmiths'  Association, 
Cotnpiled  and  published  by  A.   L.  Woodworth,  secretary  aiiii  treasurer^.' 
Lima,   Ohio.      296   pages,   6   in.   by   9   in.      Bound  in   cloth. 

The  twenty-second  annual  convention  of  the  International  Rail- 
road Master  Blacksmiths"  Association  was  held  in  Milwaukee, 
August  18  to  20,  1914.  This  publication  of  the  proceedings  of 
that  convention  includes  ^lapers  on  Frame  Making  and  Repairing, 
the  Heat  Treatment  of  Metals,  Spring  Making,  Oxy-Acetylene 
and  Electric  Welding,  and  other  subjects  of  interest  to  black- 
smiths. A  number  of  shop  kinks  were  also  included  which  show 
economical  methods  adopted  by  various  members  for  performing 
routine  railroad  blacksmith  work.  Addresses  by  11.  E.  Man- 
chester, J.  V.  De\'oy,  and  J.  J.  Hennessey,  of  the  Chicago,  Mil- 
waukee &  St.  Paul,  are  also  inclu«led.  vi; •:•■'•.•-,;   ''^'-^'y'"-^:?-'-^:-^!:''; 


Compressed  Air.      By   Tlieodore   Simons.   E.   St.,-CrE.,  Professor  of  Mining 
Engineering.    Montana    School    of    Mines.      167    pages,    6    in.    by    9   in. 
.;.       Illustrated.      Bound    in    cloth.      Published    by    the    McGraw-Hill    Book-; 
■•'•       Company,  239   West  Thirty-ninth  street.  New  York.     Price  $1.50. 

The  author's  purpose  in  the  preparation  of  this  treatise  was  t»" 
give  the  student  and  general  reader  such  an  insight  into  the 
principles  underlying  the  production,  transmission  and  use  of 
compressed  air  as  to  enable  him  to  comprehen<l  the  operation 
of  the  various  appliances  and  to  judge  of  their  merit.  The  book 
is  divided  into  four  parts,  the  first  three  dealing  with  the  pror- 
duction,  transmission  and  use  of  compressed  air.  the  fourth 
containing  descriptions  of  compressors  and  accessories.  The 
whole  subject  is  treated  theoretically,  the  development  of  the 
various  formulas  which  form  the  basis  of  compressed  air  calcu- 
lations being  gone  into  in  considerable  detail.  Interspersed 
throughout  the  text  are  concrete  examples  which  are  worked 
out  in  detail.  By  carefully  following  these  through  the  student 
has  a  means  not  only  of  checking  his  understanding  of  the 
principles  involved,  but  is  in  a  measure  brought  to  a  realization 
of  the  physical  conditions  representeil  by  the  symbols  in  the 
formulas.  Higher  mathematics  has  been  sparingly  used,  its 
principal  application  being  in  the  development  of  horsepower 
formulas  for  air  compression  and  expansion.  In  Part  IV  sev- 
eral compressors  and  compressor  appliances  are  described,  this 
part  of  the  text  being  well  illustrated  with  photographs.  It  is 
not  extensive  enough,  however,  to  do  more  than  give  the  reader 
a  general  knowledge  of  the  various  methods  of  applying  the 
principles  set  forth  earlier  in  the  book.  A  number  of  tables  are 
contained  in  an  appendix  for  convenience  in  the  practical  appli- 
cation of  formulas.  •  '  :  v>  ■.  -  '  -'.■■■  r:''^<':  ^;^:^:>..^^. -■■;;: 
While  the  book  is  elementary  throughout,  containing  brief 
statements  of  all  the  fundamental  laws  involved,  its  greatest 
field  will  be  found  among  engineers  or  engineering  students 
whose  previous  education  has  given  them  a  knowledge  of  these 
laws.  Such  readers  should  be  able  to  obtain  a  thorough  und'  r- 
standing  of  the  problems  involved  in  air  compression  and  its  UoC. 


Yf- 


f; 

■ .  -j; 

'1-.- 

i    ^ 

.-   •\: 

'■■l-: 

•  *  '^» 

't     '*■*■ 

'  #  •  '- 

.     *     '^ 

•••,• 

'-.i-' 

y ' 

"'  ."*  • 

:>r 

•  ■«-• 

.  '■"■  .r 

■'.     V 

.  -J  • 

'  :i\ 

■•■■•.: 

"■■V'. 

'•  :t" 

<  ' 

•■4 

;■■• 

■.v-V: 

..J' 

■}.:. .: 

\  ^-M---'::^--: 


■  -It-, 


■  ft  •- . 


.■^■*' 


i 

•?  _  ■  i.- 

':.    -t 

'^-l*''  "- 

■■.       >.,• 

■'    ■•', '    -  ■ 

:i- 

■J- 

-     •''. 

,-  ■' 

■ .    '\~ 

-■~n>;-r 

-•' 

;-.^>.  :. 

:^v- 


-■??:: 


•l'-^-' 
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COMMUNICATIONS 


Vol.  89,  No.  I 


-."■.■'   ■      *'r-.  "i 


■  ^y-.'- 


MECHANICAL  DEPARTMENT  SALARIES 


'■•.s--  ~.       .  ..!'-'■,     CouHciL  Bluffs,  Iowa. 
To  THE  Editor:  ' ;;   v  i: '     :  ...x/...   .'. 

:.,  ,  There    are    railway    mechanical    department    officers    in    the 
United  States  having  under  their  charge  as  many  as  4,000  shop 
•;      men,  500  locomotives,  40,000  cars,  as  well  as  monthly  pay  rolls 
of  $100,000,  besides  many  other  responsibilities,  and  as  compen- 
sation they  receive  the  munificent  salary  of  |300  a  month. 
Now   to  be  reasonably   competent  to  hold  such  a  position,   a 
,;     man  must  start  as  a  lad  of  15  or  16  years  of  age,  work  hard, 
;     read  much,  and  be  especially  intelligent.     Then,  if  he  is  fortu- 
nate enough,  he  may  be  appointed,  at,  say,  40  years  of  age  to  such 
•V     a  position.     He  must  be  familiar  with  all  branches  of  railroad 
;.     work,  must  furnish  advice  on  all  technical  subjects  and  his  work 
is  a  constant  grind  with  little  or  no  opportunity  for  promotion 
but  decided  possibilities  of  'losing  out"  for  reascwis  beyond  his 
.;      own  control.  ^        ■ -j,   - 

\;  Such  inadequately  com|^nsated  mechanical  officers  are  among 
.,  the  sources  of  greatest  extravagance  of  railroads  today.  The 
.  better  class  of  men  go  to  other  livelihoods,  where  not  only 
V  more  money  and  glory  are  to  be  obtained,  but  greater  peace, 
;      happiness,    and    satisfaction    as    well. 

Such   niggardly   compensation  of  railway   officers   is   very  ex- 
.:,     pensive  in  the  end.  •  ■:  '■^:  'T:  F.  J.  Miller.   :;' 


this  pulp  having  been  placed  there  by  the  engine  crew  to  stop 
leaks. 

If  anyone  has  any  suggestion  to  offer  as  to  what  caused  the 
tubes  to  burn  in  this  engine  L  would  be  glad  to  hear  from  him. 

E.  A.  Murray,    '>■: 

taster  Mechanic,  Chesapeake  &  Ohio. 


Ma 


A. ■.-■■■' 


TRUSS     RODS    ON     STEEL     MEMBERS 


^  T-  .:'^^'----^'-  i       -    ■'■■V'-ii^v: -;;.'.    ,  Harvey,  111. 

lo  THE  Editor:     ^-v■•.^-:>'^.^•;-l*/' .'-.■. ':'^'?';v/--^'0:  "    • 

The  editorial  on  British  Stejl  Coaches  in  the  October  number 
contains  a  criticism  of  the  use  of  truss  rods  on  steel  under- 
frame  sills.  No  doubt  there  are  good  reasons  why  truss  rods 
are  not  to  be  desired  on  sted  members,  but  the  reason  given 
in  the  editorial  does  not  appeal  to  the  writer.  When  applied  to 
a  sill  the  truss  rod  and  sill  together  become  a  truss,  the  sill 
being  the  compression  member  and  the  rod  the  tension  member, 
both  being  without  tension  or  compression  with  no  load,  and 
the  tension  and  compression  being  equal  when  a  load  is  applied. 
An  initial  tension  in  the  rod  is  not  necessary  in  order  that  it 
do  its  share.  Truss  rods  are  frequently  used  on  steel  members 
in  other  lines  of  work  to  good  effect.  A  truss  rod  would  be 
more  effective  on  a  steel  sill  than  on  a  wooden  one  for  the 
reason  that  the  compression  member  of  the  truss  would  not 
shorten,  due  to  drying  out  or  by  compressing  at  the  truss  rod 


anchors,  as  is  the  case  with  a 


wooden  sill. 

Theo.  F. 


H.  Zealand. 


MELTED  BOILER  TUBES 


■•.':.!.."•    V'  ■•';.-■       ■■  Clifton  Forge.   Va. 

To  THE  Editor  ;  "^  '• '  •  "  -^  -  ■■    ■■'^-  '  ' '"' 

I  have  read  with  a  great  deal  of  interest  the  communications 
concerning  melted  boiler  tubes  in  the  August  and  November  num- 
bers of  the  Railway  Age  Gazette,  Mechanical  Edition,  and  it  calls 
to  my  mind  a  similar  experience  with  which  we  were  con- 
fronted some  time  ago.  •  : '.r/'::i' r 

The  locomotive  in  question  had  been  in  yard  service  in  a  dis- 
trict where  the  boiler  feed  water  contained  a  great  deal  of 
scale-forming  matter,  and  when  placed  in  the  roundhouse  for 
repairs  it  was  decided  to  build  a  light  \Vood  fire  in  the  firebox, 
with  the  idea  of  possibly  ridding  the  firebox  sheets  of  the  heavy 
scale.  In  a  very  short  time  my  attention  was  called  to  the  red 
hot  condition  of  the  barrel  of  the  boiler.  The  front  was  re- 
moved, and  we  fnund  that  the  tubes  had  melted  in  two  and  that 
the  inside  of  the  boiler,  particularly  the  front  end.  resembled 
an  iron  furnace.  —   - 

Someone  has  a<lvanced  the  theory  that  this  tremendously  hot 
fire  is  accounted  for  by  using  wood  which  contained  a  great 
deal  of  rosin,  which,  when  the  fire  was  built,  passed  up  and 
was  deposited  in  the  tubes,  and  did  not  ignite  until  the  fire  in 

t  firebox  attained  a  high  temperature.  There  being  no  water 
in  the  boiler,  and  the  tul)es  being  thin,  it  did  not  take  a  great 
deal  of  heat  to  burn  them  in  two.  It  is  also  said  that  cases  are 
on  record  where  coal  running  .high  in  volatile  matter,  such  as 
Pocahontas,  would  deposit  a  soot  on  the  inside  of  the  tubes, 
which,  when  the  temperature  became  sufficiently  high,  would 
ignite  a«d  burn  fiercely.  This  deposit  is  more  noticeable  in 
stacks  on  stationary  plants, W^here  flames  40  or  50  ft.  high  are 
often   seen   issuing   from   the   stack. 

I  do  not  attach  much  importance  to  the  former  theory,  as 
the  wood  used  in  Buildrng-ttie  fire  m.this  engine  contained  very 
little,  if  any,  rosin,  and  granting  such  a&  being  the  case  I  do  not 
believe  that  it  could  have  been  deposited  in  the  tubes,  as  it 
would  surely  have  burned,  being  of  a  low  flash  point.  The  lat- 
ter explanation  does  not  seem  reasonable,_as— I  do  not  believe 
rhaT~fhi'  liilifn  injjiig^  pngim^-rrmTaTneHffnniigh  soot  to  create 
stteh  an  TntenselyTiot  fire.  It  is  my  opinion  that  the  fire  was 
caused  by  a  great  quantity  of  wood  pulp  igniting  in  the  boiler, 


Painting  Patterns. — The  prictice  of  painting  patterns  to  in- 
dicate the  parts  of  a  casting  which  are  to  be  machined  and  those 
to  remain  rough  has  been  followed  in  steel  foundries  for  some 
time.  It  is  learned  that  a  similar  practice  is  gaining  application 
in  gray-iron  foundries.  The  parts  of  a  pattern  corresponding 
to  parts  requiring  no  machine  work  are  tinted  gray,  while  the 
parts  which  are  to  be  machined  are  painted  yellow,  with  the 
parts  of  the  pattern  indicating  the  location  of  cores  in  red. 
Castings  are  sometimes  spoiled  because  the  molder  does  not 
know  what  part  is  to  be  finished  in  the  shop. 

Chemical  Properties  of  RaIn  Water. — It  is  believed  that 
water  as.it  leaves  the  clouds  is  in  a  practically  pure  condition, 
and  that  the  first  opportunities  for  its  contamination  arise  im- 
mediately following  the  beginning  of  its  descent  to  the  surface 
of  the  earth.  In  falling  through  the  atmosphere,  either  as  rain 
or  otherwise,  it  takes  up  certain  substances.  Naturally  these 
substances  taken  up  are  dependent  upon  the  substances  con- 
tained in  the  atmosphere  through  which  it  falls,  which  in  turn 
are  to  a  large  extent  due  to  the  industrial  conditions  existing 
upon  the  surface  of  the  earth.  But  there  is  one  substance  al- 
ways present  in  the  air,  and  that  is  carbon  dioxide  (COj)  or 
carbonic  acid  gas.  In  a  district  where  bituminous  coal  is  the 
chief  fuel,  and  where  this  fuel  i|  largely  impregnated  with  sul- 
phur, which  is  the  case  generally  with  the  middle  states  bitumin- 
ous coal,  the  sulphur,  in  the  process  of  combustion,  is  also  con- 
verted into  another  gas  just  the  tame  as  is  the  carbon  into  CO» 
gas.  This  sulphur  gas  naturally  impregnates  the  atmosphere 
and  is  dissolved  by  water  falling  through  the  air,  and  eventually 
converted  into  sulphuric  acid.  Sulphuric  acid  is  of  such  a  char- 
acter that  when  in  even  a  weak  solution  in  water  it  will  dissolve 
metallic  iron  very  rapidly.  There  is  also  present  in  the  at- 
mosphere, at  all  times,  another  class  of  substances  commonly 
known  as  the  ammonia  class.  The  atmosphere  carries  some  of 
this  in  practically  all  neighborhoods  at  all  times,  consequently 
more  or  less  of  this  class  of  substances  becomes  a  part  of  the 
impurities  contained  in  natural  waters.  Assuming  now  that  the 
water  has  passed  down  through  the  atmosphere  and  has  reached 
the  immediate  surface  of  the  earth,  it  has  taken  up  some  carbon 
dioxide,  some  ammonia,  undoubtjedly  some  sulphur  gases,  and 
probably  some  oxygen. — W.  A.  Converse,  before  the  Railway  Club 

of  Pittsburgh. 


•J.;'.  .',  .-.i:-. 


The   Steam   Locomotive   of  Today 


Discussion  at  Annual  Meeting  of  the  American  So- 
ciety of  Mechanical  Engineers,  December  2,  1914 


.V--;- 


•;  :^  On  page  571  of  the  November,  1914,  issue  we  published  the 
report  of  the  sub-committee  of  the  Railroad  Committee  of  the 
American  Society  of  Mechanical  Engineers  which  was  presented 
at  the  annual  meeting  of  the  society,  held  in  New  York,  Decem- 
ber 2,  1914.  In  the  following  pages  are  given  extracts  from  the 
discussion  on  Boiler  Design,  Fan  Drafting  of  Locomotives,  Front 
Ends  and  Draft  Appliances,  Combustion,  What  the  Stoker  Has 
Done  for  the  Locomotive,  Superheaters,  Feed  Water  Heating, 
Heat  Treated  and  Alloy  Steels  and  Possibilities  of  the  Future. 

BOILER   DESIGN   IN  RESPECT   TO  HEATING   SURFACE 

%;;.     F.  J.  Cole,  Consulting  Engineer,  American  Locomotive  Com- 

.v,.  •  pany : — In  recent  years,  locomotives  have  increased  so  much  in 

}.  -iiimensions,  weight  and  power  that  methods  employed  in  the 
past  are  no  longer  adequate  in  proportioning  the  grate,  heat- 
ing surface,  length  and  diameter  of  tubes,  etc.,  or  to  prede- 
termine how  best  a  locomotive  boiler  may  be  designed  to  suit 

.:,icertain  requirements,  the  type,  tractive  effort  and  limitations  of 

■j-';weight  being  known. 

\.  .     The  size  of  cylinders  is  usually  fixed  by  the  permissible  axle 

-Tf^load  allowed  upon  the  track  or  bridges,  in  connection  with  the 

•  '  type,  the  diameter  of  the  driving  wheels,  the  boiler  pressure 
and  the  factor  of  adhesion.  After  these  fundamental  features 
are  decided  upon,  the  boiler  proportions  must  be  outlined  to  see 

.'■f'.  whether  the  required  amount  of  heating  surface  can  be  obtained 
-•without  exceeding  the  limits  of  weight.         ■.-'•■■:: ^:^:''^''---^^.::'':'^- - 

v.'     There  are   two  general   questions   involved   in   the   considera- 
"  tion   of   this   subject,   namely,   how   many  pounds   of  steam  per 
hour  are  required  to  supply  the  cylinders  in  order  to  develop 
the  maximum  horsepower;   and  what  proportion  of  grate,  fire- 
box and  tube  heating  surface  "will  best  produce  this  amount  of 
■    steam. 

'■■-■■     The  locomotive,  unlike  most  steam  plants,  varies  in  the  speed 
'and  power  developed.     It  must  be  able  to  run  at  any  inter- 
mediate speed  between  starting  and  its  full  velocity  and  at  the 

,  ...same  time  develop  all  degrees  of  tractive  effort  within  its  ca- 

'  pacity.     At  slow  speeds  the  maximum  pull  must  be  exerted  in 

order  to  start  the  trains  easily,  and  for  this  reason  the  live  steam 

^.;  is  admitted  to  the  cylinders  during  80  to  87  per  cent  of  the  stroke. 
As  the  speed  increases  it  is  necessary  to  reduce  the  admission 
period,  thereby  increasing  the  expansion  of  the  steam;  there- 
fore for  any  speed  there  is  some  point  for  the  valves  to  cut  off 

■:^---the  live  steam,  at  which  the  .engine  will  develop  its  maximum 
power.  There  is  also  some  minimum  velocity  at  which  the  full 
horsepower  of  the  locomotive  is  attained ;  after  this  velocity  is 
reached  the  horsepower  remains  constant  or  slowly  decreases. 
This  critical  point  may  be  taken  at  700  ft.  to  1,000  ft.  per  minute 
piston  speed.  .:>.•..,,  ~  r  ;  v'  ....-..•.:  ;■-•>■;-■  ;  ■■•-v  ;■._.;  .;;;■•  ^■ 
Instead  of  the  old  arbitrary  tnethod  of  designing  locomotive 
heating  surface  by  cylinder  ratios,  the  idea  of  using  the  cylin- 

:  -'der  horsepower  suggested  itself  as  forming  a  very  desirable 
basis  for  the  heating  surface,  grate  area  and  tube  area.  Curves 
were  prepared  from  the  most  recent  available  data  showing  speed 
factors  or  drop  in  M.  E.  P.  in  relation  to  velocity.  With  satu- 
rated  steam   the   average  maximum   horsepower  is   reached  at 

;..(;  about  700  ft.  piston  speed  per  minute,  speed  factor  .412;  constant 
horsepower  is  obtained  at  700  to  1,000  ft.  piston  speed,  and  the 
horsepower  decreases  slightly  at  higher  velocities  for  average 
conditions  when  engines  are  especially  constructed  for  the  high- 
est speeds.  For  superheated  steam  the  average  maximum  horse- 
power is  reached  at  1,000  ft.  piston  speed,  speed  factor  .445,  and 
constant  horsepower  at  higher  speeds.  Because  the  horsepower 
is  based  on  piston  speeds,  the  stroke  and  diameter  of  wheels  are 


omitted   in   the   following   figures, 
cancellation : 


the   calculation   beccmiing  by 


.85  P  X  .412  X  1,000  X  2  A 
33,000 


i.7  P  X  .412  X  A 


=  .»2ia  X  P  X  A 


'■:■■■  ^':-  ^.^'^■■-''■■''-■■\-.-'^^-:^'^^-  =  -0^1^  X  P  X  A:    .;,i;.;--.:-V;v'-'?--v:-v  •■:;^;^^ 

.■.■.■■^-    ....  ;    in  which  A  =  area  of  one  cylinder  in  sqttarie  inchML  '    .■-'.'  -.-,.  •;,.  '^ 

>■".-..  P  =  the  boiler  pressure.  .fi..:    .■■..'.  if' ff 

;v\  »;'\-'; -.^.^  -    .-.,:  vv412  =   speed   factor.  ■■'^;;v;'  ■.■■.:-:[:''■■}■■  ^■''.■'■.■/i'.-}''^^.- 

in  a  similar  manner  the   horsepower   calculation   for   super-:'" 
heated  steam  becomes:  ,..:;.-..::    •    .     ,      .-=.     --^ 

HP.  =  .02»  X  P "x  a""-   ■■■:•^':^^■:.^■;'^^:^^  ;,  ^^.^j^.- 

V^'v'^^'  ;  ''■;••    using  .445  as  the  speed  factor.    '^'■■■'    ■■•■■"■    ''"'■'''';[:■„ 

The  maximum  horsepower  can  sometimes  be  increased  when  :■.. 
the  locomotive  is  operated  under  the  most  favorable  conditions^;  \ 
It    is    considered    safer    and    better    practice,    however,    to    take 
figures  which  represent  average  conditions  rather  than  the  ab- 
normal  and   unusual   figures   obtained   when   all   conditions   arc 
most  favorable.  A-.;r-{^:?'.V-:;;.":^v;-^-.  v';  V 

The  horsepower  basis  affords  many  additional  advantages  in    ' 
designing  locomotives.     For  instance,   in   determining  the  maxi->V_ 
mum  amount  of  water  and  coal  required  per  hour,  the  size  o£ .  '" 
the  grate  is  found  to  be  proportional  to  the  amount  of  coal  that'  :.: 
can  be  burned  to  the  best  advantage,  to  be  varied  according  to   : 
the   quality.     Knowing   the   amount   of   coal   required   per   hour  ■  • 
direct.s  attention  to  the  question  of  hand  firing  or  the  use  of  a.:~ 
mechanical   stoker.     Knowing  the  amoimt  of  water  evaporated  '; 
per  hour  determines  the  location  of  water  stations,  size  of  tender^  .- 
tank,  the  size  of  injectors  and  safety  valve  capacity,  also  the  size 
of  steam  pipes  and  other  features  of  the  boiler.     Through  the 
stack   a   mixture  of  gas  and   exhaust   steam   is   ejected   at   suh-t^  " 
stantiatly  the  same  velocity  for  all  locomotives  in  similar  service,  : 
and  proportional  to  the  amount  of  coal  burned.     For  this  reason//' 
the  area  of  the  stack  may  be  taken  as  proportional  to  the  maxir..;* 
mum  amount  of  coal  burned  per  hour  in  the  firebox.-"         '  :>;:3 

As  a   result  of  the  investigations,  conclusions  have  been   ar-.- 
rived  at  as  follows:  ,.  , 

Firebox   Evaporation.— An   evaporation  of  55   lb.   per  square'  - 
foot  of  firebox  heating  surface,   combustion  chamber  and  arch 
tubes   has   been   adopted.     The  greater   absorption   of  heat  by-  v 
the   firebox     than    by    the     rear     portion    of    tubes    per    unit   of 
area  is  largely  due  to  radiant  heat     This  varies  as  the  square 
of    the    distance    from    the    surface    of   the    fire    to    the    sheets 
separating    the    gases,  from    the    water.      Again,    it    is   probable,  •: 
that    within    certain    limitations    the    amount    of    heat    absorbed 
is  independent  of  the  heating  surface  and  is  a  function  of  tlie 
trrate   area   or   the   area   of   the   bed   of   live   coals.     Assuming 
that   there    is    sufficient    heating   surface    to    absorb   the    radiant 
heat,  it  is  probable  that  very  little  additional  heat  will  be  ab*'  = 
sorbed  by  increasing  the  firebox  heating  surface.     It  therefore 
follows  that  the  relatively  greater  area  of  the  fire  in  proportion 
to   the  absorbing  surface   in   wide   firebox   locomotives  is  more 
efficient  than  in  the  old  narrow  firebox.  -■■^^^•i'f\\'.'^ 

Diameter,  Length  and  Spacing  of  Tubes.— The  evaporative 
value  in  pounds  of  water  per  square  foot  of  outside  heating 
surface  has  been  approximately  calculated  for  2  in.  and  254 
in.  vtubes,  and  for  superheater  flues  5^  in.  and  5j4  in.  The 
range  of  length  is  10  to  25  ft.,  and  the  spacing  9/16  in.  to  1  in. 
The  best  data  available  shows  that  the  evaporative  value  of  a 
tube  or  flue  varies  considerably  with  differences  in  length, 
diameter  and  spacing.  The  curves  of  temperature  compared 
with  length  have  been  used  as  a  basis  for  determining  the 
evaporation  for  different  lengths  of  tubes  and  flues.  The  rate 
of  evaporation  on  this  basis  will  vary  directly  as  the  difference  :^ 
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of  temperature  of  the  tube  or  flue  gases  aud  that  of  the  steam 
contained  in  the  boiler. 

:':  Tubes  and  flues  from  10  to  24  ft.  long,  spaced  9/16  in.  and 
1    in.    apart,    outside    diameter   2   in.,   2.'4    in.    and    SYz    in.    will 

.evaporate  from  7.50  to  14  lb.  of  water  per  square  foot  per  hour. 

■  Grate  .\rea. — The  grate  area  required  for  bituminous  coal  is 
based  on  the  assumption  that  120  lb.  of  coal  per  square  foot 
of  grate  i)er  hour  is  a  maximum  figure  for  economical  evap- 
oration. While  200  and  225  lb.  have  at  times  been  burnt  in 
small,  deep  fireboxes  and  the  engines  made  to  produce  suffi- 
cient steam,  it  is  wasteful  of  fuel  and  it  has  been  found  after 
numerous  and  careful  tests  that  the  evaporation  per  pound  of 
coal  under  tiiese  conditions  is  very  low.  If,  on  the  other  hand, 
the  rate  of  combustion  is  too  slow,  economical  results  will  not 
be  produced  owing  to  the  fact  that  at  least  20  per  cent  of  the 
coal  burned  produces  no  useful  work  in  hauling  trains,  but  is 
consumed  in  firing  up,  waiting  at  roundhouses  or  terminals,  on 
sidetracks,  or  to  the  fact  that  the  greater  portion  of  the  time 
locomotives  are  used  at  considerably  less  than  their  maximum 
power. ■,."•:- >.•■•■":"•.•;;"  '^::vi-  :.-!^:^-  ::<-^-'-\'^-i'--  ■■■'::'■'  :■  ■•  ■■.-- ^., ■■:■'■:■■. 

For  hard  coal  tlie  grates  should  be  proportioned  for  a 
range  of  from  55  to  70  W.  of  coal  per  square  foot  per  hour, 
according  to  the  grade  of  the  -fuel. 

. ,  Complete  tables  of  horsepower  for  saturated  and  super- 
heated steam,  evaporation  of  tubes  and  flues  of  various 
lengths,  diameters  and  spacing,  as  well  as  diagrams  of  tem- 
perature for  different  flue  lengths,  have  all  been  prepared  to 
facilitate  the  calculations  in  determining  the  proportions  of 
grate,  firebox,  tube  and  flue  heating  surface. 

It  must  be  remembered,  however,  that  the  boiler  capacity 
for  a  locomotive  when  other  things  are  in  proportion  cannot 
usually  be  made  too  large,  within  the  permissible  limits  of 
weight,  and  it  can  be  shown  by  numerous  tests  that  such  in- 
crease in  boiler  capacity  makes  for  considerable  economy  in 
the  use  of  fuel  and  steam.  For  passenger  service  the  boilers 
may  often  be  made  with  advantage  over  100  per  cent. 

.-In  a  general  way,  a  boiler  will  have  ample  steam  making 
capacity  if  proportioned  bj-  this  method  for  100  per  cent, 
provided  the  grate  is  sufficiently  large  and  deep  so  that  the 
rate  of  combustion  at  maximum  horsepower  does  not  exceed 
120  lb.  of  coal  per  square  foot  of  grate  per  hour  for  bituminous 
coal  of  average  qualitj'.  For  gas  coal  a  smaller  grate  may 
be  used,  but  it  is  better  practice  to  use  the  larger  grate  and 
brick  off  a  portion  at  the  front  end  in  order  to  obtain  suffi- 
cient volume  of  firebox  for  proper  combustion,  because  nearly 
all  modern  locomotives  are  deficient  in   firebox  volume. 

C.  D.  Young,  Engineer  of  Tests,  F'eiinsylvaiiia  Railroad. — 
On  the  Pennsylvania  Railroad  it  is  believed  that  the  tend- 
ency at  the  present  time  should  be  to  increase  the  firebox 
heating  surface,  as  it  should  be  realized  that  it  is  of  com- 
paratively greater  effectiveness  at  mean  and  low  rates  of 
wf)rking  than  the  remaining  surface  of  the  boiler.  Some  few 
years  ago  when  large  boilers  were  designed  the  tendency  was 
to  make  the  ratio  of  the  firebox  to  the  total  heating  surface 
less  than  6  per  cent.  This  resulted  in  locomotives  which,  al- 
though efficient  in  evaporation,  were  not  free  steaming,  as 
they  lacked  capacity  unless  very  heavily  drafted.  It  is  my 
opinion  that  the  firebox  heating  surface  should  be  at  least 
7  per  cent  of  the  total  heating  surface  of  the  boiler,  in  order 
to  provide  a  free  steaming  locomotive,  and  that  when  this 
ratio  is  satisfied,  good  results  will  follow,  provided  the  tube 
heating  surface  has  been  properly  proportioned.  When  work- 
ing the  boiler  at  high  rates  of  evaporation,  however,  the 
tube  surface  is  fully  as  effective  as  firebox  surface,  and  for 
large  capacity  a  large  tube  heating  surface  is  necessary. 

;•.'  We  do  not  agree  with  the  recent  tendency  toward  ex- 
cessively long  tubes,  as  beyond  a  certain  length  of  tube  there 
is  too  great  a  sacrifice  of  boiler  capacity  in  the  interest  of 
economy  in  coal.  The  long  tube  ^presents  a  very  serious  ob- 
struction  or    resistance   to  the    flow   of  the  gases,   and  beyond 


a  length  which  appears  to  be  about  100  internal  diameters, 
this  obstruction  increases  without  a  corresponding  increase 
in  evaporation.  The  locomotive  with  a  long  tube  is  a  slow 
steamer  and  a  higher  draft  must  be  furnished  in  order  to 
create  an  active  fire.  This  rqle  that  the  length  of  tube  should 
be  100  times  the  internal  diimeter  has  been  applied  to  three 
new  classes  of  our  locomotives  with  exceedingly  gratifying 
results,  and  confirms  the  earlier  experiments  which  were  made 
by  us  upon  this  subject,  as'  well  as  those  made  by  M.  A. 
Henry,  of  the  Paris,  Lyon^  &  Mediterranean  Railway  of 
France. 


I 


FAN  DRAFTING  AS  Art»LIED  TO  LOCOMOTIVES       : 

H.  B.  MacFarland,  Engineer  of  Tests,  Atchison,  Topeka  & 
Santa  Fe. — The  method  of  drafting  a  locomotive  with  its  ex- 
haust steam  has  varied  in  detail  only  during  the  long  period 
of  development  of  the  steaiti  locomotive.  The  basic  prin- 
ciple is  exactly  that  of  50  or  60  years  ago.  The  exhaust 
from  the  engine  was  early  utilized  to  produce  the  necessary 
draft  and  is  commonly  so  used  today. 

The  magnitude  of  the  loss  due  to  back  pressure  as  it  ex;- 
isted  in  representative  locombtives  on  the  Atchison,  Topeka 
&  Santa  Fe  was  shown  in  a  jiaper  presented  by  the  writer  at 
the  fourth  annual  conventioi)  of  the  International  Railway 
Fuel  Association*  in  May,- 19&2.  The  material  was  collected 
from  a  large  number  of  locoriotives  in  actual  service  operat- 
ing under  greatly  varying  conditions  and  showed  conditions 
existing  at  that  time.  A  genefal  statement  is  drawn  based  on 
tests  conducted  on  18  different  locomotives  representing  as 
many  different  types,  workin|;  under  such  varied  conditions 
as  are  encountered  upon  the  Santa  Fe  system,  with  territory 
extending  from  Chicago  to  the  Pacific  Coast,  and  presenting 
at  one  place  or  another  most  of  the  conditions  encountered  V'.-: 
in  railway  service.  This  statement  shows  that  for  every  100  ^.-' 
horsepower  used  as  actual  traictive  effort,  there  are  66  horse-  '^'); 
power  wasted  through  the  exHaust,  over  70  per  cent  of  which  V"^ 
may  be  credited  to  the  excessive  back  pressure  necessary  to  " 
produce  draft  for  the  locomotne  boiler.  A  study  of  tTie  facts 
has  led  the  writer  to  the  consideration  of  a  more  economical  :  ■ 
method   of  drafting  locomoti\-p   boilers.  <.  ■ 

Comparative    power    perfortiance    curves    for    locomotives     ' 
1,700  and  1,962  are  shown  in  one  of  the  illustrations.     These 
curves   are   plotted   as   a    resiUf    of   data   obtained   during   com-  ,:.;; 
parative   tests   on   these   locomo  ives   on   the   third   district,   Ari-...' 
zona  division,  between   Barstow  and  Bakcrsfield,  Cal.,  a  dis-  •",• 
tance  of  140  miles,  in  the  win  er  of  1909.     Locomotive  1,700, '■,' 
a   Mallet   compound    (2-8-8-2),    fitted   with   a   Jacobs-Shupert  ^i', 
firebox,  Buck-Jacobs  superheater,  and  feed-water  heater,  cyl- 
inders 26   in.   and  38  in.   by   31   in.,   had   a   tractive   effort   of 
108,000  lb.     Locomotive  1,962  was  of  the  simple  consolidation 
(2-8-0)  type,  fitted  with  Baldwin  superheater,  cylinders  24  in.."''.; 
by  2)2  in.,  and  had  a  tractive  effort  of  49,500"  lb.     These  curves  /  . 
are  presented  because  they  show  the  enormous  back  pressure  (-■ 
horsepower  loss  which  is  an  inherent  defect  in  the  Mallet  type  f ('i 
locomotive.     The  curves  show,  that   the  maximum  power  jo^  -:. 
the   Mallet   was   developed   at  ;a   speed   of  approximatelyL^7\. ' 
miles  an  hour  and  that  drawb|ir  horsepower  and  back  pres-   '; 
sure   horsepower   equalized   at :  a    sj^eed   of  approximately  25  .■■. 
miles   per  hour,   showing  that  I  at  this   speed'  the  locomotives^ 
exerted  950  drawbar  horsepower  and  that  an  equal  power  was  -.■?• 
required  to  draft  the  boiler.     Tre  curves  for  the  consolidation  v; 
type  show  that  the  maximum  (power  of  the  locomotive   was  j":. 
developed  over  a  wide  range  of | speeds  and  that  back  pressure  •-.' 
horsepower  was  not  appreciable  except  at  high  speed.       ■':'':/{^- 

The  data  accumulated  from  a  great  many  tests  conducted';: 
over    the    various    divisions    of   the    Santa    Fe    system,    have   '" 
shown  the  desirability  for  some  other  method  of  furnishing 
draft  for  locomotives  to  supplant  that  now  commonly  used.  ^i. 

'Reported  in  the  American  Engineer,  June,  1912,  page  300.  :.•' 
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These  tests  have  forcibly  demonstrated  the  inefficiency  of 
the  present  arrangement  when  viewed  from  a  thermodynamic 
standpoint.  The  chief  advantage  in  favor  of  the  present  ar- 
rangement is  that  it  is  very  efficient,  speaking  from  a  purely 
mechanical  standpoint;  that  is,  it  is  free  from  any  complicated 
parts  which  are  liable  to  get  out  of  adjustment  and  does  its 
work  when  once  it  has  been  set  up  with  very  little  attention 
other  than  minor  adjustments  to  keep  it  in  good  working 
order.  It  is  this  feature  alone  that  has  enabled  the  present 
front  end  arrangement  to  exist  to  the  present  day.  In  view 
of  existing  conditions,  attention  was  attracted  to  the  pos- 
sibility of  drafting  a  locomotive  by  some  method  of  forced 
or  induced  draft,  but  because  of  the  impracticability  of  in- 
stalling a  system  of  forced  draft  on  a  locomotive,  except  po^- 


The  problem,  however,  was  not  as  simple  as  it  at  first  ap- 
peared. Although  there  were  many  existing  installations  of 
induced  draft,  and  several  manufacturers  making  a  specialty 
of  these  installations,  yet  they  were  not  readily  adaptable  to 
the  locomotive.  In  power  plant  and  marine  service  the  space 
occupied  by  the  draft  apparatus  is  not  as  important  an  item  as 
with  the  locomotive.  When  the  problem  of  furnishing  draft 
apparatus  of  this  character  was  presented  to  the  manufac- 
turers, they  were  able  to  calculate  the  size  of  the  fan  and 
the  horsepower  necessary  to  drive  it  to  burn  the  required 
amount  of  coal  per  hour,  but  when  the  space  that  such  an 
apparatus  would  occupy  was  taken  into  consideration,  they 
were  astounded,  and  were  not  able  to  furnish  either  data  or 
apparatus  satisfactorily  to  meet  the  requirements.     For  this 
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sihly  in  the  cas 
necessary  to  ope^ 


of  stoker-fired  locomotives  where  it  is  not 
^thg^re  door,  this  form  of  draft  was  aban- 
doned and. attention  directed  to  the  adaptation  of  induced 
draft  for* he  purpose.  If  is  a  well  known  fact  that  induced 
draft  has  been  successfully  applied  in  stationary  and  marine 
service,  and  its  development  in  these  fields  has  been  rapid 
during  the  past  few  years,  so  that  we  now  have  many  installa- 
tions of  this  character.  The  development  of  the  steam  turbine 
and  progress  in  the  theory  and  construction  of  centrifugal 
fans  for  this  work  has  added  much  to  the  progress  made  and 
it  seemed  logical  that  if  the  system  could  be  so  successfully 
applied  to  other  fields,  it  would  find  ready  application  to  the 
locomotive.  ..,\, ..,.;.   ./.;.  ..•-.. 
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reason  it  was  absolutely  necessary  to  start  in  at  the  begin- 
ning and  develop  such  an  apparatus. 

The  first-  step  in  the  development  was  to  secure  data  showing 
just  what  could  be  expected  in  draft  obtainable,  in  fuel  con- 
sumption, in  boiler  efficiency,  and  in  power  requirements  to 
operate  a  fan  draft  system.  Locomotive  932  was  secured  for 
experimental  purposes  and  an  experimental  plant  constructed 
to  secure  the  data.  The  test  was  confined  to  the  boiler  of 
the  locomotive  with  a  48-in.  ventilating  fan  attached  to  the 
smokebox.  No  attempt  was  made  at  this  time  to  run  the 
engine  on  the  road.  Connection  was  made  between  the  inlet 
of  the  fan  and  the  smokebox  of  the  locomotive  so  that  the 
.exhaust  was  through  the  fan  rather  than  through  the  ordinary 
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stack.  The  fan  was  driven  by  means  of  a  25-horsepowcr 
constant  speed  motor,  belt  connected.  The  variation  in  speed 
at  which  the  fan  was  driven  was  accomplished  by  changing 
the  diameter  of  the  pulleys.  The  power  necessary  to  drive 
the  fan  at  various  speeds  was  accurately  determined  by  meas- 
uring the  current  necessary  to  drive  the  motor.  With  this 
arrangement  a  series  of  tests  were  made  in  Topeka.  Kan.. 
in  February,  1912.  A  maximum  of  3,350  lb.  of  coal  was  burned 
per  hour,  and  a  maximum  of  830  boiler  horsepower  was  de- 
veloped. This  was  accomplished  at  an  expenditure  of  20 
horsepower  required  to  drive  the  48  in.  fan  at  an  averaiic 
speed  of  715  revolutions  per  minute;  the  maxinuun  draft  in 
the  smokebox  was  2^s  in.  of  water.  The  tirst  tests  in  the 
series  were  made  with  the  diaphrajrm  in  place  in  the  smoke- 
box,  but  this  was  removed  during  the  later  runs  and  it  was 
found  that  with  the  fan   draft  it   was  possible  to  get  a  very 
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ExhaM«t  Cavity  Di98''3'n* 

uniform  distribution  of  the  draft  without  employing  deflector 
plates  of  any  kind.  It  was  not  possible  to  develop  anywhere 
near  the  maximum  boiler  horsepower  with  this  installation. 
but  valuable  data  were  secured  for  use  in  the  construction 
of  an  experimental  unit  for  drafting  purposes,  r~   ,.  '/-,.- 

From  the  data  obtained  from  these  preliminary  tests  with 
the  48  in.  fan  applied  to  both  coal  and  oil  burning  locomo- 
tives, an  experimental  unit  adaptable  to  locomotives  was 
furnished  by  the  manufacturers  and  delivered  to  lopeka  in 
September,  1912.  This  unit  consisted  of  a  stock  24-in.  fan 
with  special  provision  for  direct  connection  to  a  40  horse- 
power steam  turbine,  the  entire  apparatus  being  so  con- 
structed as  to  be  a  compact  unit  suitable  for  application  in 
the  ordinary  smokebox  of  a  locomotive.  Preliminary  tests 
were  made  with  this  unit,  during  which  the  volume  of  air  at 
atmospheric  pressure  and  temperature,  discharged  at  various 
turbine  speeds,  was  determined  when  the  fan  was  operated 
against  various  resistances  simulating  locomotive  service. 
These  tests  indicated  that  the  fan  was  of  sufficient  size  for 
the  locomotive  for  which  it  was  ordered,  so  that  application 
of  the  apparatus  was  made  to  locomotive  1.302  at  Topeka 
shoi)s  in  January,  1913.  The  first  actual  test  of  the  apparatus 
installed  on  this  locomotive  was  made  on  January  12.  1913. 
It  was  soon  apparent  that  the  24-in.  fan  did  not  have  the 
capacity  to  furnish  the  necessary  draft,  and  it  was  not  until 
after  a  great  deal  of  experimental  work,  during  which  it  was 
necessary  to  design  and  build  three  fan  rotous  and  make 
modifications  of  the  fan  casing,  that  a  fan  of  sufficient  capacity 
was  secured  to  permit  of  actual  road  tests.  During  the  de- 
velopment of  these  fans,  however,  several  stationary  and  road 
tests  were  made  with  the  locomotive,  during  which  valuable 
data  were  secured. 

Prior  to  tests  with  the  fan  draft  apparatus,  complete  tests 
of  the  locomotive  with  the  standard  front  end  arrangement 
had  been  made  for  a  basis  of  comparison  of  results  obtained 
with  the  two  arrangements.     Typical  indicator  cards  secured 
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under  the  various  conditions  Ishow  the  possibilities  of  the  fan 
draft  in  eliminating  the  back!  pressure  of  the  engine.  While 
the  fan  used  during  the  lat^r  series  of  tests  was  not  me- 
chanically correct  or  of  suf^cient  capacity  to  develop  the 
maximum  power  of  the  loconlotive.  it  was  of  sufficient  capac- 
ity to  bring  out  many  valuable  points  relative  to  the  general 
performance  to  be  expected  from  a  system  of  this  kind.  The 
locomotive  burned  its  fire  as  satisfactorily  with  the  fan  draft 
arrangement  as  with  the  standard  front  ^nd  arrangement, 
and  there  was  no  more  tendency  for  the  fire  to  bank  or 
clinker.  A  uniform  draft  varying  from  4  in.  to  6J4  in.  of 
water  was  maintained  with  tlie  fan  draft.  '■   v-    " 

The  capacity  of  the  fan  Wc  s  limited  to  the  maximum  safe 


speed  at  which  it  could  be  run 
boiler  was  such  that  it  could 
able   within    the    maximum    s 
economy  shown.    This  was  c\ 
working  on  grades,  where,  alt 


and  when  the  demand  uponjhe 
e  supplied  with  the  draft  avlil- 
leed  of  the  fan,  there  was  an 
idcnt  when  the  locomotive  was 
lough  more  steam  was  used  per 


total   steam   cons/imption  lo^ 


stroke,    the    relatively    low    spe 'd    of    the    locomotive    made    the 


:r  than  on   the  level   stretches 


where  less  steam  was  used  p«r  stroke,  but  the  higher  speed 
and  consequent  increase  in  tne  number  of  strokes  per  unit 
of  time,  placed  a  demand  for  steam  on  the  boiler  which  could 
not  be  supplied  by  the  draft  available  with  the  fan.  For 
this  reason,  it  was  not  possible  to  maintain  full  boiler  pres- 
sure at  all  times  with  the  fan  draft  arrangement,  so  that  the 
initial  pressure  available  in  tht  cylinders  was  from  12  lb.  t(-» 
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Full  lines  represent  cards  iv'ith  sfemdard  fronfend. 
Dotted  lines  represent  cards  ivitfi  induced  draff. 


Indicator  Cards  Taken  with  Standard  Front  End  and  with  Induced 

Draft  .  .         ....     ,    .   , 


13  lb.  lower  from  runs  with  the 
standard  front  end  arrangemen 
cards  show  that  although  there 
cated  by  an  increased  area  at  t 


fan  draft  than  runs  with  the 
Analyses  of  the  indicator 
was  a  gain  in  power  as  indi- 
bottom  of  the  cards,  there 


was  a  corresponding  decrease  a|  the  top  of  the  card.  This 
was  due  to  the  difference  in  init^l  pressure,  so  that  the  gain 
in  power  due  to  the  eliminatioii  of  the  back  pressure  was 
just  about  sufficient  to  operate  the  fan  draft  apparatus,  and 
there  was  no  apparent  gain  in  the  over-all  efficiency  of  the 
locomotive.  This  is  demonstrated  by  the  indicator  cards 
shown.  I 

A  comparison  of  the  performance  of  the  locomotive  under 
the  two  systems  of  drafting  during  periods  in  the  runs  when 
such  comparison  is  at  all  possible,  that  is,  when  working  con- 
ditions are  similar,  is  favorable  tp  the  induced  draft  arrange- 


ment.    Such  a  comparison  based 


upon  the  actual  power  de- 
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.  Hvered  at  the  drawbar  shows  a  saving  of  nearly  20  per  cent 
in  fuel  for  the  fan  draft,  and  it  is  entirely  possible  to  effect 
a  marked  saving  in  indicated  horsepower  with  it. 

Typical  exhaust  cavity  cards  are  shown  in  one  of  the  en- 
gravings. These  pressure  readings  were  taken  in  the  exhaust 
cavity  of  the  valves  by  means  of  an  independent  indicator 
fitted  with  a  20-lb.  spring.  They  were  chosen  to  cover  the 
entire  field  as  nearly  as  possible.  w 

The  conclusions  drawn  from  these  comparative  tests  were 
that  it  is  entirely  possible  to  draft  a  locomotive  boiler  by 
means  of  an  induced  draft  fan  to  replace  the  exhaust  tip 
commonly  used;  that  it  is  possible  to  entirely  eliminate  the 
cylinder  back  pressure  under  normal  conditions  and  greatly 
reduce  it  under  forced  conditions  of  operation  of  the  loco- 
motive; that  with  equal  steam  chest  pressures,  cut-oflfs,  and 
speeds  there  is  an  appreciable  increase  in  indicated  horse- 
power due  to  the  elimination  of  the  cylinder  back  pressure, 
and  that  it  is  entirely  possible  to  successfully  operate  an  in- 
stallation of  this  character  at  the  necessary  high  speed  during 
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Arrangement  of  the   MacFarland   Fan   Draft 

intervals  of  time  representing  a  run  over  the  average  division 
of  a  railroad. 

-  The  logical  field  for  locomotive  mechanical  draft  is  upon 
compounds  in  general  and  Mallet  compounds  in  particular, 
where  the  excessive  back  pressure  results  in  more  pronounced 
cylinder  losses.  The  development  of  this  branch  of  locomo- 
tive engineering  will  necessarily  be  gradual,  on  account  of  the 
absence  of  data  or  lack  of  experience  on  the  subject.        V. 

The  experience  with  the  fan  draft  gained  from  actual  tests 
led  to  the  development  of  an  automatic  control  system  to 
govern  or  regulate  the  speed  of  the  turbine,  and  consequently 
regulate  the  intensity  of  the  draft.  It  was  found  that  it  was 
highly  desirable  to  make  the  operation  of  the  fan  as  nearly 
automatic  as  possible  and  not  have  to  depend  on  the  engineer 
or  fireman  to  regulate  its  action.  At  the  same  time,  its  op- 
eration should  be  under  the  control  of  the  fireman  at  all  times 
sliould  he  choose  to  exercise  control.  The  essential  features  of 
ilie  autoinatic  control  system  which  have  been  developed  are  the 


provision  of  both  maximum  speed  and  pressure  governors  and 
an  arrangement  which  insures  the  starting  of  the  turbine  at  the 
time  the  main  locomotive  throttle  is  opened,  and  shutting  off 
when  the  throttle  is  closed.  In  addition  to  these  features,  an  in- 
dependent steam  line  is  provided  which  makes  possible  the  oper- 
ation of  the  turbine  at  nearly  its  maximum  speed  when  the  loco- 
motive is  standing. 

The  maximum  speed  governor  is  made  a  part  of  the  steam  ' 
turbine  itself  and  is  designed  to  automatically  throttle  the  sup- 
ply of  steam  into  the  turbine  when  the  pre-determined  maximum 
safe  speed  has  been  reached.  The  maximum  pressure  governor 
is  fitted  into  the  steam  line  supplying  the  turbine  arnl  is  so  con- 
structed that  the  flow  into  the  turbine  is  automatically  throttled 
when  the  locomotive  boiler  pressure  has  reached  within  a  few..; 
pounds  of  the  normal  working  pressure.  This  governor  is  also 
fitted  with  an  attachment  which  makes  possible  the  c<jntrol  of 
steam  through  the  valve  from  the  locomotive  cab. 

LbcOMOTTVE  FRONT  ENDS  AND  DRAFT  APPLIANCES 

C.   D.    Young,    Engineer   of   Tests,    Pennsylvania    Railroad. — >;■■; 
There  has  been  a  tendency  of  late  to  use  exhaust  nozzles  having 
other  than  circular  openings.     The  plain  circular  nozzle  forms 
a    steam   jet   which   is   too  nearly   cylindrical,   or   the   shape   of 
the  stack,  and  the  use  of  such  a  shape  as  the  rectangular  ap-.;.  ;^ 
pears   to  break   up  the  continuity  or  the  form  of  the  jet  and 
cause  it  to  draw  out  a  larger  volume  of  gases.     Both  rectangular 
nozzles  and  nozzles  of  the  dumb-beJl  shape  have  been  used  witb'-.  T 
success,  and  with  an  increase  in  evaporation  over  that  with  thti\; 
circular  form.     There  has  recently  been-uleveloped  on  our  loco-  ->~ 
motive  testing  plant  a  nozzle  having  fof\r  internal  projection*  ■;-,. 
which  appears  to  be  more  satisfactory  than  some  of  the  irregu-..'.^ 
larly  formed  nozzles.     With  these  nozzles,  having  other  than  a.-;-;-: 
circular  outlet,  an   increase  in   the  evaporative  capacity  of  the 
boiler  of  from  15  to  25  per  cent  has  been  obtained  and  in  recent.     , 
tests  on  a  large  Pacific  type  locomotive  a  nozzle  with  four  in-v  > 
ternal  projections  has  given  a  maximum  capacity  in  equivalent;.' 
evaporation  fmm  and  at  212  deg.  of  87,414  lb.  per  hour.     In  the, '  ;,■ 
locomotive    in    question,   this    is    an    evaporation    of    18.0   lb.    of 
water  per  square  foot  of  heating  surface  per  hour  and  with  this 
quantity  of  steam  an  indicated  horsepower  of  3,184  was  obtained; 
whereas,  the  circular  nozzle  on  this  same  locomotive  developed    ,;; 
a  maximum  equivalent  evaporation  of  but  62,719  lb.  of  water  per 
hour,  resulting  in  an  indicated  horsepower  of  2,501.     It  should 
be  understood  that  no  change  was  made  in  the  locomotive  other 
than  in  the  exhaust  tip.  •        -.  ..^^^  i'■;>:•^r;^/;^•\^'■;■7.^,..•: 

It  has  been  the  practice  on  the  Pennsylvania  to  require  that 
the  air  openings  into  the  ashpan  be  at  least  15  per  cent  of  the 
area  of  the  grate,  and  when   the  ojienings  are  of  this  size,  the 
ashpan  vacuum  will  be  considerably  less  than  one  inch  of  water \.^ 
at  the  maximum  evaporative  rates.     We  have  found,  however,-  .>' 
in  the  case  of  some  switching  locomotives,  that  this  area  of  15 
per  cent  of  the  grate  area  has  been  too  large  for  the  require-  . 
ments  of  their  service  and  to  provide   for  this  condition  upon     ;■ 
shifting  locomotives,  ashpan  dampers  have  been  installed  along-- j 
the  air  inlets  at  the  mud  ring.     This  arrangement  very  nicely;;.;,"; 
takes  care  of  these  locomotives,  which  stand  a  great  deal  of  thev"''' 
time,   and  if  the  air  inlets  in  the  ashpan   were  not   reduced,  it   ;.  ; 
would  be  difficult  for  the  firemen  to  prevent  a  large  amount  of  -y. 
steam  from  escaping  from  the  safetv  valves.   --     .  ..•  .. .-  -.--,-.«  -.-. 

C.  E.  Chambers,  Superintendent  of  Motive  Power,  Central  T^ail-  :•  ■ 
road  of  New  Jersey. — Two  or  three  years  ago  we  had  a   new    "  " 
type  of  locomotive  which  gave  us  some  trouble.    After  a  number 
of  trials  of  various  expedients  it  occurred  to  me  that  the  stack 
might  lie  too  small,  so  I  took  up  with  the  locomotive  builders  the.  •  : 
question   of  the   relation   of  the   diameter   of   the   stack   to   the 
diameter  of  the  cylinder,  and  it  was  admitted  by  them  that  the 
stack  was  smaller  than  it  should  be.    We  increased  the  diameter 
from  IS  in.  to  18  in   at  the  choke.    We  had  perhaps  one  hundred  v  / 
,or  more  engines  with  the  same  size  stack,  and  about  the  same 
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cylinder  volume,   but   not   in   the   same   kind   of   service,   so   that 

■  •..  they   did   not  give   us   much   trouble.     But   after   making   these 

changes  on  this  particular  type  we  made  the  change  on  the  other 

engines  and  found  a  decreased  consumption  of  coal. 

-•:.       One  small   improvement   we   have   made   in  -smokebox    fronts 

.: where  there  is  trouble  from  overheating  is  the  placing  of  a  liner 

about  4  or  5  in.  away  from  the  smokebox  door,  and  filling  the 

space  with  asbestos.     This  entirely  eliminated   the  overheating. 

•/"com  in  locomotive  fireboxes 

■;      '  J.     p.     Xeff,     vice-president     American     Arch     Company. — All 
modern  locomotives,  or  at  least  practically  all  those  built  in  the 
last  few  years,  have  been  built  to  haul  heavy  steel  passenger 
.      trains    on    hard    schedules    or    to    meet    e.xacting    conditions    in 
other  kinds  of  service.     As  the  locomotive  itself  has  been  greatly 
improved  and  refined  in  the  last  ten  years,  so  has  this  special 
device,  to  the  end  that  it  has  been  shorn  of  many  of  its  original 
faults,   leaving   its   never   disputed    virtues   standing  out   all   the 
more  prominently.    The  brick  arch  insures  more  nearly  complete 
combustion.     The  combustion  of  high  volatile  coal  at  the  rapid 
•      rates  necessary  to  meet  the  demands  for  large  hauling  capacity 
today  is  fraught  wi,th  considerable  lossics  due  to  incompleteness. 
That  represented  by  the  CO  content  in  front  end  gases  is  only 
..'    a    part   of   it.     The   losses    from   the   incomplete   combustion    of 
...  hydro-carbons  may  easily  be  four  times  that  represented  by  the 
:v:  CO  per  cent  in  the  gas  analysis.     Anything  that   wiil  mitigate 
,v    the*e  losses  without  introducing  too  high  air  excess  reflec|p»  at 
once   in   higher   furnace   temperatures.      TIk-   introduction   of   tlie 
comlmstion   chamber  helps  by   lengthening  the   Hamc   travel,   but 
the  introduction  of  the  arch,  especially  the  arch  on  water  tubes, 
not    only    doubles    the   average    length    of   the    flame    travel,    but 
possesses  the  more  important  virtue  of  being  a  mechanical  mixer. 
l?y   fostering   or   enhancing   combustion   above  the   fuel   bed   in 
.    this  way  considerably  more  heat  is  evolved  and  higher  firebox 
temperatures  result.     Authentic  tests  have  shown  that  with  cer- 
tain  coals  this   increase   in    firebox   temperature   may  be   15   per 
cent;  yet,  as  a  rule,  these  higher  firebox  temperatures  are  not 
accompanied    by    higher    front    end    temperatures.      This    is    ex- 
plained by  the  fact  that  the  tube  supported  arch  by  virtue  of  its 
position   performs   another   important    function,   that   of   forcing 
■   these  higher  temperature  gases  to  sweep  or  brush  at  consider- 
ably increased  velocity  a  considerably  greater  area  of  evaporating 
surface ;  not  only  the  added  area  of  the  arch  tube  surface,  but 
;    much    surface    of   hitherto    unswept    firebox    plate,    so    that    the 
£  ■   double  result  is  accomplished,  of  creating  more  heat,  and  causing 
''/  to  be  absorbed  this  increased  amount  of  heat,  giving  a  net  re- 
sult  of   increased   boiler   output   for   the   same   amount   of   coal 
consumed,  a  distinct  advance  or  rise  in  the  boiler  efficiency. 

~ The  circulating  tubes  or  arch  pipes  play  no  small  part  in  this. 

Not  only   do  they  present   by   far  the  most  effective   heat-trans- 
mitting surface,  but  the   circulating  effect   in   itself  is   very   im- 
;..    portant,   especially   at    high    rates    of   evaporation.     Just    as    the 
L  particles  of  gases  must  quickly  touch  the  heat  absorbing  surface 
;^v  and   give   way   instantly   to  other   particles,   so   must   the   water, 
.;:•    or  steam  film,  on  the  opposite  side  of  these  surfaces  give  way 
/?;.;  quickly  to  other  particles  of  water,  if  a  high  rate  of  heat  transfer 
V.  is   to  be   accomphshed.     Expedited   circulation   will   insure   this 
favorable    condition.      A    locomotive    boiler    can    no    more    give 
high  duty  per  pound  of  weight  or  square  foot  of  heating  surface 
wl:en  the  gases  move  leisurely  over  its  surfaces  and  through  its 
tubes  than  can  the  locomotive  as  a  whole  give  high  horsepower 
in  a  slow  turning  of  the  wheels. 

J.  T.  Anthony,  Manager  Service  Department,  .American  Arch 
Company. — High  firebox  evaporation  means  Tiigh  boiler  ef- 
ficiency, for  the  high  heat  absorption  by  the  firebox  reduces  the 
temperature  of  the  gases  entering  the  tubes ;  and  for  any  one 
boiler,  the  temperatures  of  the  gases  entering  and  leaving  the 
tubes  are  directly  proportional  when  reckoned  above  steam  tem- 
perature. Hence  a  lower  temperature  of  entering  gases  means 
lower  front  end  temperatures  and  an  increase  in  efficiency. 
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A  large  percentage  of  the  ^ituoiinous  coal  burns  above  the 
grate  as  gas.  The  rapidity  arid' c"ompletness  of  the  combustion 
of  these  gases  depends  on  the  amount  of  oxygen  present  and 
the  tlioroughness  of  the  mi.xing.  In  a  firebox  with  60  sq.  ft.  of 
grate,  with  a  rate  of  combustion  of  60  lb.  of  coal  per  square 
foot  of  grate  per  hour,  an  air  supply  of  20  lb.  per  pound  of 
coal  and  an  average  firebox  temperature  of  2,000  deg.,  the 
volume  of  the  gases  evolved  is  about  1,200  cu.  ft.  per  second.  A 
firebox  of  this  size  would  have  a  capacity  of  about  200  cu.  ft., 
and  would  have  to  discharge  and  be  refilled  with  gases  about 
six  times  per  second.  The  average  time  available  for  combustion 
of  each  particle  of  gas  would  th^n  be  about  one-sixth  of  a  second, 
and  this  is  insufficient  for  complete  and  proper  mixing  by  diffu- 
sion. With  the  short  time  all<^wed,  it  is  necessary  to  mix  the 
gases  by  mechanical  means,  anid  this  is  generally  accomplished 
by  an  arch  or  baffle  which  ^forces  the  gases  to  pass  through  a 
restricted  area,  this  area  being  aot  less  than  the  net  tube  area.  •■~v 

It  is  evident  that  mere  firebox  volume  is  not  sufficient  of 
itself,  and  it  is  necessary  to  have  a  flameway  of  such  cross 
section  and  length  as  to  intimately  mix  the  gases  and  provide 
sufficient  space  for  burning  before  the  gases  reach  the  tubes.  In 
an  ordinary  firebox,  without  bj|ffle  or  combustion  chamber,  the 
average  length  of  flameway  is  only  5  to  6  ft.  By  the  intro- 
duction of  baffles  and  combustion  chambers,  this  length  can  be 
increased  to  from  10  to  15  ft.,  which  results  in  not  only  more 
complete  combustion  but  also  in  increased  radiating  surface, 
with  a  corresponding  increase ,  in  firebox  evaporation  and  a 
lowering  in  temperature  of  the  escaping  gases. 

A  Pacific  type  locomotive  witlj  55  sq.  ft.  of  grate  area,  a  tube- 
supported  arch  and  an  average  flameway  of  8  ft.  had  an  aver- 
age firebox  temperature,  coveriiig  a  range  of  25  tests,  of  2,100 
deg.  This  temperature  was  takjsn  at  the  center  of  the  firebox 
at  about  the  end  of  the  arch.  Th^  gases  entering  the  tubes  showed 
an  average  of  1,725  deg.,  or  a  ^rop  in  temperature  of  375  deg. 

Another  Pacific  type  locomoti^je  with  the  same  size  grate  and 
a  tube-supported  arch,  but  witli  a  combustion  chamber  3  ft. 
long,  giving  an  average  flameway  of  11  ft.,  showed  over  the 
same  range  of  tests  an  averagfc  firebox  temperature  of  2,185 
deg.,  with  the  temperature  of  tfe  gases  entering  the  tubes  of 
1.485  deg.,  or  a  drop  of  700  ctg.  between  the  center  of  the 
lirebox  and  the  tube   sheet. 

We  obtain  high  efficiency  at  Ic  w  rates  of  combustion  in  spite 
of  the  large  air  excess  which  i  enerally  accompanies.  This  is 
due  to  the  fact  that  at  low  ratqs  t^e  firebox  absorbs  a  larger 
percentage  of  the  total  heat  evohtd;  and  the  amount  so  received 
for  any  one  firebox  depends  primarily  on  the  temperature  of 
the  fuel  l)ed.  It  is  possible  that  ihis  temperature  is  higher  with 
large  air  excess  than  with  the  lower,  as  the  temperature  is  due 
to  the  rapidity  of  combustion  which  in  turn  depends  upon  the 
scouring  and  cutting  action  of  tht  air  blast. 

The  firing  clearance,  or  the  vertical  distance  between  the  fuel 
l)ed  and  the  lower  tubes,  or  arch,  has  been  materially  increased 
by  the  introduction  of  modern  types  of  locomotives  with  trailing 
trucks,  as  this  has  permitted  the  firebox  to  be  placed  behind 
the  drivers  and  the  grates  dropped  lower.  This  one  step  has 
probably  offset  to  some  extent  the  high  ratios  between  heating 
surface  and  grate  area  which  are  found  in  modern  locomotives. 
The  extent  of  the  firebox  heating  surface  is  determined  largely 
l)y  the  size  and  location  of  the  jgrate ;  but  there  is  no  fixed 
relation  between  heating  surface  a<d  grate  area,  or  between  fire- 
box and  boiler  heating  surface. . 

-As  stated  above,  the  firebox  evaporation  depends  primarily 
upon  the  extent  and  temperature  of  the  radiating  surfaces  and 
not  on  the  extent  of  the  firebox  hating  surface.  Increasing  the 
firebox  heating  surface  without  Increasing  the  grate  area  or 
flameway  will  result  in  very  little  increa.se  in  evaporation.  Its 
only  effect  is  to  reduce  the  amount  of  heat  absorbed  by  each 
unit  of  surface,  with  a  slight  reduction  in  the  temperature  on 
the  fire  side  of  the  surface.  An  evaporation  of  60  lb.  of  water 
per  square  foot  of  firebox  heating  surface  per  hour  requires  a 
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difference  of  less  than  100  deg.  between  the  water  and  the  fire 
side  of  the  sheet,  and  if  suflficiei.tl^'  high  firebox  temperatures 
or  sufficiently  large  radiating  surfaces  could  be  obtained,  it 
would  be  possible  to  materially  increase  even  this  high  rate  of 
evaporation  without  forcing  the  heating  surface  to  its  capacity. 

In  the  Coatesville  tests,  conducted  by  Dr.  Goss.  the  two  fire- 
boxes gave  an  evaporation  as  high  as  58  lb.  of  water  per  square 
foot  of  heating  surface  per  hour ;  but  there  was  practically  no 
difference  in  the  total  amount  of  water  evaporated  by  each  of 
the  fireboxes  when  working  at  the  same  rate  of  combustion  and 
with  the  same  grate  area,  notwithstanding  the  fact  that  one  of 
them  had  12  per  cent  more  heating  surface  than  the  other. 
I.  Judging  from  the  past,  we  are  not  apt  to  see  any  radical 
departures  from  the  present  type  of  firebox  in  the  near  future, 
unless  the  nature  of  the  fuel  is  materially  changed,  and  the 
writer  believes  that  any  improvement  in  the  efficiency  of  this 
part  of  the  locomotive  will  be  obtained  by  providing  for  ample 
grate  area,  firing  clearance,  gas  mixing,  flameway  or  combustion 
chamber  space,  and  air  sugply... ,  .  ..   ^  -. ..  .v  .  .  ;  >  ;  ^  fs   .:    .  .  -';^ 

WHAT  THE  STOKER  HAS  DONE  FOR  THE  LOCOMOTIVE 

C.  I'.  Street,  Vice-President,  Locomotive  Stoker  Company.-^ 
The  most  important  accomplishments  of  the  mechanical  stoker 
as  applied  to  locomotives,  are  the  increasing  of  the  earning 
power  of  existing  locomotives,  and  the  removal  of  all  limitations, 
from  a  fuel  quantity  standpoint,  on  the  size  of  locomotives.  . :."  - 

The  locomotive  designer  should  always  keep  in  mind  the  fact 
that  every  dollar  earned  m  the  operation  of  a  railway  must  be 
earned  by  its  locomotives,  and,  therefore,  I  have,  in  the  above, 
given  first  place  to  the  increase  in  the  earning  power  of  existing 
locomotives.  I  could  cite  many  instances  to  prove  this  state- 
■mcnt.  but  as  an  illustration,  will  take  one : 

A  locomotive  having  about  54,000  lb.  tractive  effort  when  run- 
ning with  saturated  steam,  had  a  tonnage  rating  over  a  certain 
division  of  4,750  tons.  Superheaters  were  applied  to  this  loco- 
motive, and  the  tonnage  increased  to  5,000;  stokers  were  ap- 
plied, and  the  tonnage  increased  to  5,250;  then  5,500;  then  5,750, 
and  finally  6,000  tons.  In  the  meantime,  the  tonnage  rating  of 
the  shovel-fired,  superheated  steam  locomotives  was  increased 
to  5,500  tons.  This  shows  an  increase  of  over  20  per  cent 
in  the  tonnage  rating  of  this  locomotive  after  the  stokers  were 
applied,  and  the  locomotive  today,  stoker-fired,  is  hauling  10  per 
cent  more  tonnage  than  when  shovel-fired,  ■.••'.■■'■•..■•'."■'.',-■' 

The  increase  in  the  tonnage  rating  of  the  shovel-fired  loco- 
motives is  very  interesting,  and  brings  out  strongly  one  of  the 
indirect  advantages  of  the  stoker.  Before  stokers  were  applied, 
the  shovel-fired  locomotives  were  not  doing  anywhere  near  what 
they  should  do,  and  as  soon  as  the  stoker  came  into  use.  it  in- 
creased the  earning  power,  not  only  of  locomotives  to  whicii  it 
was  applied,  but  of  all  others  on  the  division.  '  : 

The  stoker  is  making  it  possible  to  come  much  nearer  to 
theoretical  conditions  in  regular  operation.  We  all  know  that 
there  is  a  wide  difference  between  the  earning  power  of  a  loco- 
ni*)tive  under  test  conditions  and  under  average  road  conditions. 
1  have  in  mind  one  case,  in  which,  under  test  conditions,  it  was 
found  that  a  certain  locomotive  could  haul  4,000  tons  comfort- 
ably over  a  certain  division.     When  put  in  regular  service,  how- 


ever, it  was  found  impossible  to  operate  it  with  hiore  than  3.500  7 , ;  ..; 
t(Jns  over  this  same  division.  With  the  stoker,  these  locomotives  i^'J'.^; 
can  easily  haul  4,000  tons  in  regular  road  service.  ,'••-.•■- 

The  fact  that  the  stoker  has  removed  limitations  in  the  size  of 
locomotives  can  be  brought  out  by  reference  to' several  of  the     Vrj.. 
locomotives  referred  to  in  the  committee's  report.     The  Moun- 
tain type  locomotives  referred  to  were  fitted  with  stokers  when 
they  were  built,  have  always  been  stoker-fired,  and  no  attempt  .\'-'-'^ 
has  ever  been  made  to  shovel-fire  them.    One  of  the  loct)motivcs 
referred  to  would  n6ver  have  been  built  had  it  not  been  known.  :  .  ^ 
that  a  stoker  could  be  secured  which   would  fire  it.     There  are   ;."';::- 
30  of  the  locomotives  of  one  class  referred  to  now  in  regular -^^ 
operation,  and  they  would  never  have  been  built  had  it  not  beeo  ;  .-^v.-'; 
known,  that   a   stoker   could   be  secured   which   would   fire   them. 
.\  number  of  other  locomotives,  notably  the  most  powerful  Pa-     . 
cific  type  as  yet  built,  are  now  in  regular  operation,  and  wouj^ -^.   ; .; 
never  have  been  contemjjlated  without  a  ,st6kcri'/:h' ":.:'■  ^Z--".^ ''''.'■■ 

There  are  today,  very  few,  if  any,  shovel-fired  loc<miotivcs  in 
this  country  having  a  maximum  tractive  effort  of  50.000  lb.  or  .  .     .^ 
over,  which  are  being  worked  to  their  full  capacity..  Wherever:"- •■•■.'' 
stokers  have  been  applied,  the  earning  power  of  the  locomotives 
on  which  they  have  been  placed  has  been  increased  from  10  to  ^->j  * 
20  per  cent.     There  is  no  instance  where  stoker-fired  an<l  shovel-  •V.y;'" 
fired  .locomotives  arc  being  operated  under  identicsrl  /onditions.  y-i-Uv.: 
The  stoker-fired  locomotives  are  hauling  increased  tonnage,  using'-  .*.•-.• 
a  cheaper  fuel,  or  working  at  higher  average  speeds  than  the 
shovel-fired  locomotives,  and  are,  therefore,  earning  more  money.      .  v 

E.  A.  Averill,  Engineer  of  Operation,  Standard  Stoker  Com-       '' 
pany. — Although  the  proper  firing  of  a  locomotive  by  hand  has 
reached  the  stage  of  a  skilled  operation  and  some  remarkable  Tf,-?.. 
records  have  been  made  in  certain  instances,  the  progress  of  loco-.-  >  ,■   "^ 
motive    development    has    now    ahnost    entirely    passed    the   point  '.•..;• .. 
where  skilled  manual  firing  can  properly  do  the  work  if  the  full. •_:■> 
capacity  of  the  locomotive  is  to  be  use<L.,>  .Av^^^  .^.  \' 'y'  ■^^L•v■' \."^^s. 

At  a  speed  in  miles  an  hour  equal  to  about  one-half  if .476  to.:,  ^.x 
.636)  the  diameter  of  the  drivers  in  inches,  the  capacity  of  most  ' 
modern  freight  locomotives  is  fixed  by  the  boiler  capacity.     In  a 
report  of  a  test  on  ^  large  locomotive  at  the  Altoona  test  plant.::-_V .;•►• 
of  the   Pennsylvania  Railroad,  it  is  stated  that  the  results  in-,.;/-^-. 
dicate  that  the  capacity  of  the  boiler  was  limited  liy  the  ability:;' ;>> 
to  burn  the  coal  on   the  grates  and  not  by  any   failure  of  the  -j^^"  ..; 
heating  surface  to  absorb  the  heat  supplied.     While  in  this  case •"u", 7- 
the  limit  was  marked  by  the  impossibility  of  supplying  sufficient . 2=  ..,^-: 
air  through  the  grates  to  properly  burn  the   fuel,  there  are  a:;...-. 
reasonably  large  number  of  locomotives  operating  in  this  coun-       ■" 
try   today   which    are    running   at   less "  than    full    boiler   capacity 
because  of  the  physical  inability  of  the  fireman  to  supply  the;;'f;.; 
amount    of    fuel   that    can    be    burned.     These    loconK»tives    are 
giving  to  the  drawbar  the  pull  which  the  man  can  supply  but  not 
what  the  locomotive  is  capable  of  supplying  at  the  desired  speed.  I     '•'[ 
'■'  1    have   selected   at   random   ten    classes  of   locomotives   built 
during  the  past  three  years  which  are  typical  of  the  general  size 
and  capacity  of  all  the  larger  freight  engines  built  in  that  time. 
These   are   shown   in   the   accompanying   table.     The    American 
Locomotive    Company'.s    stajidard    practice    in    connection    with 
steam  per  horsepower  hour  and  evaporation  per  pound  of  coal 
has  been  used ;  also  the  percentage  of  tractive  effort  and  maxi-  ;^ 
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•Horsepower    -f    .01798    Pd^  at    1,000    ft.    piston    speed.      fNormal    horsepower  from   heating  surface 
t  3.25   lb.  ,coal  per  horsepower  hour.       S  7.2  lb.   water  per  lb.   of  coal.        **  Passenger   tr^jn. 


evaporation,  lb.  per  hour   -f-    20.8  lb. 
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mum  horsepower  at  various  piston  speeds  and  the  evaporation 
square  foot  of  heating  surface  for  the  firebox  and  tubes. 
It  is  assumed  that  each  locomotive  is  working  at  the  speed  in- 
dicated on  a  .5  per  cent  grade,  and  that  the  cars  in  the  train  each 
weighs  with  lading  70  tons. 

When  delivering  the  power  each  of  these  locomotives  is  easily 

•^paWe  of  giving,  if  in  good  condition,  it  will  be  seen  that  they 

require  from  4,900  lb.  to  over  8,000  lb.  of  good  quality  coal  ati 

hour.    Similar  calculations  for  grades  of  less  rise  will  show  a 

higher  speed  a«d  greater  coal  requirements  per  hour. 

It  is  evident  that  these  engines,  with  the  possible  exception  of 
the  last  one,  are  not  being  supplied  with  this  amount  of  coal, 
although  they  could  use  it  if  they  were.  They  are  actually  get- 
ting from  4.500  to  5,000  lb.  an  hour  and  handling  trains  of  a 
proportional  size.  The  last  one  on  the  list  is  included  to  show 
the  size  that  lies  near  the  dividing  line  between  hand  and  stoker- 
firing.  These  ten  examples  are  typical  of  the  ones  referred  to 
as  giving  the  drawbar  pull  the  man  can  supply,  but  not  what  the 
locomotive,  is  capable  of  supplying. 

.•\  number  of  locomotives  like  tliese,  all  of  the  same  class  and 
operating  on  the  same  division,  will  have  a  tonnage  rating  in 
proportion  to  the  ability  of  the  average  poorest  fireman  that  is 
assigned  to  them  rather  than  of  the  average  best  fireman. 
While  there  may  be  a  few  firemen  on  the  division  who  are  ca- 
pable of  developing  the  full  boiler  capacity,  the  group  of  engines 
as  a  whole  may  be  daily  working  much  below  their  actual  ca- 
pacity. The  acceptance  of  the  opportunity  to  supply  the  desired 
quantity  of  coal  at  all  times  to  these  locomotives,  that  is  offered 
by  the  stoker,  will  have  the  same  practical  effect  on  operating 
expense  as  would  a  new  order  of  more  efficient,  larger  loco- 
motives. A  reduction  in  the  cost  of  conducting  transportation 
follows  this  increased  locomotive  cai)acity  in  a  number  of  the 
principal  items  when  presented  on  a  ton-mile  basis.  The  stoker 
itself  offers  an  opportunity  for  further  saving,  particularly  in  the 
cost  of  fuel,  reduced  claims  for  damage  or  accident,  and  the 
recruiting  of  men  of  higher  caliber  for  locomotive  service. 

An  instance  of  the  possible  savings  in  the  cost  of  conducting 
transportation  through  increased  locomotive  capacity  following 
the  application  of  a  stoker,  is  found  on  a  certain,  division  where 
ten  tonnage  trains  are  .sent  one  way  over  the  road  each  day  with 
hand-fired  locomotives.  Application  of  stokers  has  permitted  an 
increase  of  over  11  per  cent  in  the  tonnage  of  a  train.  The  re- 
turn movement  is  largely  empties.  The  application  of  stokers 
will  give  a  direct  saving  in  wages  and  train  supplies  alone  of 
about  $100  per  engine  a  month  on  this  division.  If  advantage  is 
taken  of  the  increase*!  capacity  of  the  division  for  tonnage  with- 
out adding  locomotives,  the  saving  will  be  larger.     >..  -^  .;"'.;.»    ' 

S         '"^'  FEED  WATER  HEATING      ^  "''■■  -ikl 

H.  II.  Vaughan,  assistant  to  vice-president,  Canadian  Pacific, 
stated  that  considerable  has  already  l)een  heard  as  to  the  experi- 
ments made  on  feed  water  heating  by  Mr.  Trevithic  on  the  Egyp- 
tian railways,  in  which  he  used  not  only  exhaust  steam  heaters, 
but,  waste-gas  heaters  in  the  front  end.  With  the  latter  he  has 
been  able  to  put  the  water  into  the  boiler  at  230  deg.  and  obtain 
22  per  cent  economy.  In  this  country  the  Central  Railroad  of 
Georgia  has  done  a  little  with  feed  water  heaters,  as  well  as  the 
New  York  Central,  the  Canadian  Pacific,  and  the  Central  Rail- 
road of  New  Jersey.  .  v  .'r;-^^  •;•;?> - 

"On  the  Canadian  Pacific  we  have  been  experimenting  with 
feed  water  Iieatiiig  for  six  years.  We  have  tried  open  heaters 
in  a  tank  with  fairly  good  satisfaction.  We  also  applied  ex- 
haust steam  injectors,  and  got  fair  results.  We  have  since  been 
ndvised  by  the  manufacturers  that  our  troubles  were  because 
of  our  having  applied  an  injector  of  too  large  size  for  ordinary 
work  on  the  engine.  However,  I  am  of  the  opinion  that  while  the 
exhaust  steam  injectors  would  work  fairly  well  under  certain 
conditions,  yet  there  would  be  some  difficulties  where  the  amount 
of  water  ci.)nsumed  is  large.  We  found  on  experiments  with  an 
open  heater  that  the  temperature  obtained  was  due  to  the  exhaust 


■x' 


Steam  from  the  feed  pump, [so,  assuming  a  temperature  of  200 
deg.  in  the  feed  water,  it  would  really  be  the  equivalent  of  160 
deg.  when  the  water  was  put  into  the  boiler  by  an  injector  with 
100  per  cent  efficiency.    By  heating  the  water  at  the  injector  sue- '  .;.^  ,.; 
tion  to  120  deg.,  we  got  6  per  cent  economy,  and  used  injectors  \ ••>{.'•> 
as  against  10  or  12  per  cent  economy  with  the  feed  water  heater,  yV-fv 
and  using  a  pump.     We  thought  6  or  7  per  cent  with  the  in- /:>;•;.*. 
jector  was  preferable  to  10  or  12  per  cent  with  the  pump,  and'f' 
we    have    been    experimenting    on    that    in    recent    years    with'' 
reasonable    results.      Lately    we '  have    experimented    with    an  '/-  .,V 
ordinary  closed  feed  water  heater,  and  it  is  giving  fair  results. ■c;'..;',;' 

"This  is  a  subject  which  American  railroad  people  have;;";."' 
largely  neglected.  It  has  the  advantage  of  not  only  saving-,  y 
in  coal,  but  increasing  the  capacity  of  the  boiler.  In  careful  ;,_;^.'; 
experiments  we  found  an  economy  of  12  per  cent  in  the  use  ..•  "^ 
of  the  heater,  and  we  feel  that  that  justifies  our  going  into  the  ;•"■'"..; 
device  more  thoroughly.  I  feel  that  we  will  see  feed  water  •:' 
heating  coming  into  larger  use,  not  only  with  exhaust  steam,  -''. 
but  with  waste  gaSi"  .-.  ;; 

F.    F.    Gaines,    superintendent   of    motive   power.    Central   of'-lj'-f- 
Georgia,   said   in   part:     Feed  water  heating  in  this   country  is  '  ■'.  ! 
confined  to  ^  limited  number  of  cases,  and  cannot  be  said  to  ,'.•.*• 
be  generally   recognized  as  a  ^factor  in   fuel  economy.     Experi- f' ?  " 
ments   jnade   on   several   engines   show   that   about   10  per   cent  \  .', 
economy  can  be  expected;  there  have  been,  however,  offsetting'^/, 
(litticultics  in  maintenance.         1  ^'.\~-:^^■■'\1^;.^:■:^■:::J1r^^:■^.^:■;y^y^^^^■:'i  ' ..; 

The    feed    water    heater    in' question    was    made   up   of   two    •:•:  , 
elements.      The  first  consisted  of  a  pair  of  condensers  in  tlie  ;u  .■ . 
form    of   long   drums    applied    underneath   the    running   boards.  ^' ; . 
The   steam    from   air   pumps,  ^oiler   feed  pumps,   and   some  of -C  "• 
the  main   exhaust  was  condensed   in   them   and  the  heat  taken 
up   by   the    feed   water.     The  ,  second   element   consisted   essen-  . 
tially  of  a  double  nest  of  tubes  in* the  smokebox,  similar  to  a'  "'  ■  ■; 
Baldwin  type  superheater.     The  feed  water  from,  the  tank  was'-'v^;" 
forced    through    the    condensers    and    smokebox    heater,    and  ;<•;", 
from  the  heater  through  the  regular  boiler  checks.  • .;  .," 

Some  trouble   was  experienced  with   operation   of  the  pump,/ •;;.;...' 
and  it  was  also  found  that  the, type  of  pump  used  was  not  alto-  ^   ,v 
gether  *suitable    for    the    purpose,    wearing    very    rapidly    and  \ .  !'.■ 
having    considerable     slippage.;     The     smokebox    heater    tubes -^v.' 
were    objectionable    from    the  'standpoint    of    obstructing    draft,^^  •'  ;, 
and    filling   up    with    soot   and  cinders   between    the   tubes,    also  ,v\ 
cutting  out  very  rapidly  by  the  action  of  the  exhaust.      Tliere  :«■''.• 
was    a    further   objection    due   to   the    fact   that   the   condensed    ■  ,r 
steam  from   the  air  pumps  and  boiler  pump  exhaust  was  still  ="  /^ 
at   a  temperature  that,   in   cold   weather,   would   give   off  con- 
siderable clouds  of  steam,  and  as  this  water  had  to  be  wasted,    -  -. 
tlie  result  was  a  cloud  of  steam  around  the  engine,  which  was    •/ 
objectionable    because    of    obscuring   the    view    of    the    engine-  •/''•••• 
man  in  looking  back  over  the  tr^in.         •■*"<'  •"  ;'    •  .; '     • .    '-.  •^  .  I:  ■^'- - 

I'hese  heaters  were  used  sonie  two  or  three  years,  however,  ;s*>- 
and  tests  were  made  which  sho*ved  them  to  have  a  fuel  econ- 
omy somewhere  in  the  neighboAood  of  10  per  cent 
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LOCOMOTIVE  gUPERHEATERS  . '  ;•    [    V 

Geo.  L.  Bourne.  \'ice-Presidertt  Locomotive  Superheater  Com- 
l)any. — The  locomotive  boiler,  wjhen  considered  for  the  applica- 
tion of  a  superheater,  pre.senteJ  many  limitations  that  neces- 
sarily have  an  important  bearir  g  on  the  design  and  construc- 
tion of  the  superheater.  These  imitations  are  more  readily  ap- 
preciated when  it  is  remembered  that  the  development  of  the 
locomotive,  within  certain  fixed  side  and  overhead  clearances,  has 
been  dependent  on  the  size  of  tl|e  boiler;  that  is.  as  the  size  of 
the  locomotive  has  grown,  each  pair  of  wheels  has  been  added 
to  obtain  proper  weight  distribution  in  order  to  accommodate 
increased  boiler  sizes.  As  a  natwral  consequence  of  these  con- 
ditions, the  boiler  is  no  larger  than  is  absolutely  necessary;  in 
fact,  in  the  majority  of  cases  if  is  insufficient  in  evaporating 
surface. 

The  application  of  the  superheater  to  this  boiler,  frequently 
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inadequate    as    to    heating   surface,    necessitates    a    reduction    of 

about  15  or  20  per  cent  in  the  tube  heating  surface.     This  is, 

occasioned  by  the  use  of  the  large   flues  in  which  the  super 

"       heater   units    are   located.      Furthermore,    a    certain    percentage 

^of  the  gases  which  fofmerly  were  all  available  for  evaporation 
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Piston  Speed. 
Curves  Showing   Possibilities  of   Increased   Capacity  from   Super- 

\i^  '- ^V' '  ;---'..--V;  :,;■•".  J--:, ':-:■:■,     heating  •  v-,;--. >,...>  =  , y,^.- 

,of  the  water  must  now  be  used  for  superheating  the  steam, 
since  the  superheater  does  not  provide  for  any  increase  in  the 
maximum  rate  of  combustion.  Taking  this  boiler  with  its  de- 
ficiencies, the  superheater  designer  has  been  able  to  produce  an 
economy  of  25  per  cent  in  fuel,  as  a  direct  result  of  saving  one- 
third  of  the  total  water  evaporated  per  unit  of  power  developed. 
.This  has  resulted  in  greater  locomotive  capacity.  :     /•: 

^^  As  an  illustration  of  this  fact,  the  accompanying  diagram  is'.; 
presented.     It   shows  cylirraer  tractive  effort  in  per  cent  plot-.{V 
ted  against  piston  speed.     The  lowest  curve,  No.  1,  very  fairly  . 
represents    the    speed    factor    for    an    average    saturated    steam 
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Parts 


Grade  of  Material 


Piston   rods   ', : ; 


Driving  axles  . . 


■..,-*',  Quenched  and  tempered  .52  carbon. 


Quenched  and  tempered  alloy. •■*:. 
.Annealed   .45   carbon,  .i., . ;..,.... 


'.:.;.,•,'' Quenched  and   tempered  .52  carbon..... 

i'-^     Quenched  and  tempered  alloy. .;.'...,  .'.i 
..,.»!.-,  .Annealed   .45   carbon 

;.\'    Quenched  and  tempered  .52  carbon...... 

':;,..>     Quenched  and  tempered  alloy.  4;*.;.,, i.,., 


Crank  pins   ;;....;»>,;;, ', 


iw. Annealed  .45  sarbon.^ 


^••.*b*.  «•«  *«-4  •  A,^ 


*"'.•■•>■ 


Quenched  and  tempered  .52  carbon.. Jiv.»>-: 


\t 


ocomotive.       Curve    No.    2    similarly     represents    the    average;: 
moderii   superheated   steam   locomotive,   using  between   200  and 
250   deg.    of    superheat.      The    greater    tractive   effort    available 
is  due  to  the  fact  that  a  longer  cut-off  is  possible  with  the  super-  ; 
heater  engine  at  comparative  speeds.    The  limiting  factor  at  the 
usual  speeds  is  the  ability  of  the  boiler  to  furnish  steam. 

These  results  have  been  accomplished  in  the  face  of  boiler  •-.. 
limitations,  parts  of  the  locomotive  not  adaptable  to  the  use.^;.^, 
of  highly  superheated  steam,  and  lack  of  experience  in  the  3 ':, 
organization  which  must  handle  the  locomotive.  The  prob-  •  j 
lems  incident  to  these  conditions  are  rapidly  being  worked 
out,  and  results  shown  by  the  superheated  steam  curve  will;>j; 
soon  be  as  basic  as  the  saturated  steam  locomotive  curve  was  ;"i>' 
a  few  years  ago.  The  future  then  holds  a  possibility  for  further  '"? 
saving  by  increasing  the  degree  of  superheat.  /;. 

The    superheater    engineer    has    only    made    use.    thus    far,    of  •-■  ■ 
the  same  variety  of  flue  sizes  as  was  used  by  the  locomotiVe  ."■: 
designer   for   tube   sizes.     If   the   superheater    designer   is   per-,;,  j". 
mitted   the  use  of  a  size  different   from  the  two  present  stand-;'   > 
ards,  it  is  possible  to  obtain  in  a  superheater  boiler  an  evapo-   ,":• 
rating   surface   practically   as   great   as   in  the   saturated   steam    ;'. 
boiler.     The  superheating  surface  in  this  case. will  be  a  net  gain  .: 
to  the  heat  absorbing  surface  of  the  boiler.     With  a  boiler  and^i'- 
superheater  thus  arranged,  a  greater  capacity  may  reasonably  be  .-. 
expected,  and  a  curve  approximately  that  shown  as  No.  3  may  .^;,.," 
be  confidently  looked  forward  to  in  the  near  future.    For  some  .\< 
time  past  large  passenger  locomotives  have  been  operated  very   ;; 
successfully  with  steam  chest  temperatures  running  between  750  ';• 
and  800  deg.  F.     Curve  No.  3  is  representative  of  locomotives  ■•' 
using  this  degree  of  steam  chest  temperature,  which  means^SSO  to 
400  deg.  of  superheat.  .  :-?;.:-  =  :>:•:,      -^    ^    \ 
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,j  j    HEAT  TREATED  AND  ALLOY  STEELS        ;  ^ 

CD.  Young,  Engineer  of  Tests,  Pennsylvania  Railroad. — ^With;;- 

the  ordinary  annealed  carbon  steel  as  used  generally  for  loco-  > 

motive  forgings,  such  as  axles,  crank  pins,  side  rods,  etc.,  the  • 

minimum  physical  properties  may  be  considered  to  be  as  follows  ;>.: 


Tensile  strength. , . ,..,.... . 

Elastic  limit. .............  .■. 

Elongation  in  2  in.......... 

Reduction  of  area .;.... 


.  .80,000  lb.  per  sq.  in.  :  •'^:  ,•. 

Vi  the  tensile  strength  '    I't";.: 

^...22  per  cent  .-'".l^'^ 

. . .  .36  per  cent  .V '  i^- 


-•.»■•■*.>■ 


With  properly   quenched  and  tempered  carbon  steel  we  may  .: 
expect  an  increase  in  the  elastic  limit  of  30  per  cent  or  more,   '' 
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Workjng  Fiber  Stress, 
Lb.  per  sq.  in.,  in 


Mrainiuth 

A 


Main  and  parallel  rods.. >*>..... Annealed  .45  carbon. v.^;..vj»;,i*"^V,.i*..." 


Tension  or 
Compression 
8,000 


iMif*: 


12^000 


iMPo 


Bending 
10,000 


Ultimate 

Tensile  Strength 

80.000 


«5,O0e 


Elongation  in  2  in. 

K , 


18,000 


100,000 
80,000 


85,000 


12,«0 

Combined 
bending 
and           J- 
torsion  in 

20,000  ■;■: 

:        100,000 

V       80,000 

;^  :     85i000 

starting 

25,000  ■■}■ 
13.500    :- 

100.006 
;;;     80,000 

'»Mm 


;..-.          '  ;    -.    Quenched  and  tempered  alloy.  ...iv^...-.  ,'#;-■ 
Cast  steel  parts,* *,.f, «'/..>>..). (..Annealed  .28  carbon i...f%'^^,.'^..^[':: 

■-.'■;'  ''''■^i?'-'  '^^f^-^.J  '/  '''-'A  :':''   "Quenched  and  tempered  .28  carbon.', . .'».!.,. 


Springs  >»i'Vif;....i.;... -.{,,.. ■..il>rawn    1.0   carbon .\  .'. 

Suenched  and  tempered   1.0  carbon 
uenched   and  tempered  alloy , 


..•■:«,000  iXensioQ), 
.600   (Tension) 


70,000 

90,000 

100,000 


20,000 


85iOW 


100,000 
60.000 


75,000 


1,800,000 

'       T.  S. 
■2,000.000 

• :"    T.  s. 

v2.000.000 

.■;>>T.:s.  .; 
Hi&oOyboo 
:  .    T.  s. 

.V2,000.000 

■'■   T.  S. 

::i',866',666 

:-'      T.  S. 
;;2,000,000 

:     T.  S. 

C4o6,'()66 

T.  S. 
1,800,000 


Transverse  Strength 
90.000 
V       120,000 

■  :      -150.000 


T.  S. 


20  Bcr  oeat: 

20  per  cent 


20  per  cent  " 
20  per  cent  .-'  • 


20  per  cent  ''^V 


20  pet*  cent  y-.- 
20  per  cent  ;T 


.20  per  ctat 


20  per  cent 
20  per  cent 


'  at  per  cenl 


20  per  cent 
22  per  eent 


20  per  cent: 


Bend  Test 
25  deg. 
25  deg. 


Xote.— Ma.ximum  figures  for  working  fiber  stress  may  be  20  per  cent  in  excess  of  those  shown. 
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about  15  per  .cent  increase  in  tensile  strength,  the  elongation 
remaining  the  same  and  the  reduction  of  area  increasing  about 
50  per  cent.  These  are  conservative  figures  and  a  great  deal 
better  elastic  limit  and  tensile  strength  may  be  obtained,  depend- 
ing upon  the  chemical  composition  and  the  heat  treatment. 

From  alloy  steels,  such  as  chrome-vanadium  or  chrome- 
nickel,  we  may  expect  to  obtain  the  following  mininuim  physical 
properties  after  heat  treatment : 

.:':;.        Tensile  strength .;...'..  ,.1.*. /. 95,000  lb.  per  sq.  in. 

•  ■  ...         Elastic  limit 75,000  lb.  per  sq.  in> 

",  Elongation  in  2  in - 20  per  cent 

Reduction  of  area '. 30  per  cent 

On  an  average  these  alloy  steels  will  show  an  increase  in  physi- 
cal properties  over  those  of  annealed  carbon  steel  of  20  per  cent 
or  more  in  tensile  strength.  80  per  cent  or  more  in  elastic  limit, 
with  elongation  in  2  in.  about  9  or  10  per  cent  less  than  that  of 
the  carbon  steel,  and  the  reduction  of  area  75  per  cent  or  more 
greater.    These  figures  are  also  subject  to  considerable  variation. 

Jn  carbon  steel  castings  approximately  the  same  per  cent  in- 
trease.s  in  physical  properties  as  were  given  for  carbon  steel  forg- 
ings  may  be  obtained  after  proper  heat  treatment.  The  experi- 
ence with  alloy  steel  castings  has  been  too  limited  to  furnish  any 
satisfactory  data.  ':■ -r-JJ,^-",  .'■■:■    ;v^    •■^'   ;. 

Up  to  the  present  the  majority  of  users  of  heat  treated  steels 
seem  to  have  made  but  little,  if  any,  use  of  the  increased  physical 
properties  as  determining  the  liber  stresses  used  in  design, 
though  some  of  the  larger  builders  of  locomotives  have  made 
such  increases  in  fiber  stresses  for  both  heat  treated  carbon  and 
alloy  steels.  In  certain  parts  where  heat  treated  carbon  steel  has 
been  used,  the  fiber  stress  has  been  increased  about  25  per  cent 
above  that  used  for  annealed  carbon  steel,  and  in  the  case  of  heat 
treated  alloy  steels  an  increase  of  as  much  as  50  per  cent  has 
been  made.  In  some  cases,  depending  upon  the  design  and  serv- 
ice for  which  the  forging  is  intended,  it  is  preferable  to  allow 
no  increase  in  the  fiber  stress,  but  to  consider  the  excess  strength 
as  contributing  to  increased  life  in  service,  or  to  safety. 

Recent  practice  has  indicated  that  it  is  desirable,  when  using 
heat  treated  designs,  to  carefully  study  the  sections,  so  as  to 
avoid  abrupt  changes,  and  also  in  the  case  of  larger  shafts,  such 
as  axles  or  crank  pins,  that  they  should  be  hollow  bored  in 
order  to  provide  for  better  treatment  and  to  relieve  shrinkage 
strains  which  occur  during  tlie  quenching  process. 
-■While  there  is  no  objection  to  the  change  of  the  present, 
standard  section,  it  would  seem,  with  our  present  knowledge 
of  heat  treated  material,  that  it  would  be  entirely  safe  to  use 
certain  increases  in  the  filler  stresses  when  designing  the  loco- 
motive parts,  and,  as  a  suggestion  as  to  what  could  be  done  in 
this  respect,  the  accompanying  table  shows  what  is  recom- 
mended for  three  grades  of  steel  as  to  working  fiber  stresses 
and  the  minimum  ultimate  strength  and  elongation.  This  has 
been  tabulated  for  .45  annealed  carbon,  quenched  and  tempered 
.52  carbon,  and  quenched  and  tempered  alloy  steels.  ■.  ,  ,:.. 

Results  seem  to  indicate  that  heat  treated  carbon  and  alloy 
steels  will  show  greater  resistance  to  wear  and  to  the  fatigue 
stresses  in  service  than  annealed  carbon  steel,  and  it  is  our  opin- 
ion that  the  increase  in  resistance  to  wear  is  about  in  proportion 

to  the  increase  in  Brinell  hardness.  ,  .;   ..    ...    .. 

.•-■■.    •'.••.,••   .Vj. ■:..■.•.•■■ 

V    :•'->/  POSSIBILITIES  OF  THE  FUTURE 

J.  B.  Ennis,  Oiief  Mechanical  Engineer,  American  Locomo- 
tive Company. — The  large  steam  locomotive  of  the  fu- 
ture will  probably  not  be  the  locomotive  oi  the  past.  Today 
we  can  see  possibilities  toward  further  refinement  in  design  and 
further  economies  that  may  l>e  obtained. 

'  Tor  freight  service  on  easy  grades  where  the  capacity  of 
the  articulated  type  is  not  required,  we  already  have  excep- 
tionally large  locomotives  of  the  six,  eight  and  ten-coupled 
types.  Simple  cylinders  operating  at  200  lb.  pressure  have 
reached    a    diameter   of   30   in.,   and    in   order   to   transmit   this 


power  a  main  axle  13  in.  it  diameter  has  been  used.  Main 
crank  pins,  connecting  rods  i  nd  other  details  are  of  enormous 
size.  With  the  increase  ill  the  diameter  of  cylinders,  the 
cylinder  centers  have  gradually  been  increasing,  and  frame 
centers  decreasing.  This  ha^  resulted  in  higher  stresses  than 
those  caused  by  piston  thrust  only.  The  weight  of  revolving 
and  reciprocating  parts  has  teached  the  point  now  where,  in 
some  cases,  proper  countertjalancing  becomes  very  difficult. 
It  is  doubtful  whether  much  more  capacity  can  be  obtained 
in  these  types  if  designed  alor^g  the  present  lines,  and  attention 
could  profitably  be  given  to  refinement  in  design  and  its  relation 
to  the  careful  selection  of  materials. 

The  modern  passenger  locofriotive  has  reached  a  high  state 
of  development,  but  there  is  one  problem  still  to  be  solved 
that  has  been  recognized  for  many  years,  that  of  the  effect 
on  the  rail  of  the  vertical  unljalanced  forces  in  a  two-cylinder 
engine.  At  present,  our  largest  and  most  powerful  passenger 
locomotives  have  two  simple  cylinders,  27  in.  to  29  in.  in  diam- 
eter, giving  maximum  piston ,  thrusts  of  approximately  117,- 
000  lb.,  with  static  wheel  loa(is  higher  than  ever  before  and. 
with     few     exceptions,     reciprptating     parts     of     much     greater 


weight.      The     four-cylinder 


few    years    large    numbers    of 


alanced     compound    was    intro- 


duced  about   ten   years   ago   as   a   possible   solution,   and   for   a 


these    locomotives    were    built. 


There  is  no  doubt  as  to  the  results  obtained,  as  far  as  balanc- 
ing is  concerned,  but  recent  y  very  few  have  been  con- 
structed. Four-cjlinder  simpl :  locomotives  have  also  been 
^ried  out,  but  in  both  of  thess  types  the  capacity  is  limited 
on  account  of  the  available  sj  ace  between  the  frames,  mak- 
ing it  practically  imposssible  tc  provide  the  povCcr  now  given 
by  the  largest  simple  two-cylindfr  engines.  •.  :/.f'  \'-:'r-':XKh^--^y 
Little  consideration  has  beeri  given  to  the  advantages  of 
the  three-cylinder  arrangement^  although  a  few  locomotives 
of  this  type  are  in  successful  service  today.  As  compared 
with     the     four-cylinder    engine.  ■  either     simple    or    compound. 


the     three-cylinder     type     offers 


the     possibility     of     increased 


room    is    provided    lor    a    prop< 
main   rod   which    cannot   be   arr 


power.     With   one   cylinder   located   between   the    frames   ample 

rly  designed  crank  axle  and 
^nged  for  in  the  four-cylinder 
type  beyond  a  certain  limit.  As  compared  with  the  two- 
cylinder  engine,  the  advantage!  are,  briefly,  a  more  even 
turning  moment,  an  ideal  counterbalance  condition,  -and  the 
opportunity  to  furnish  maximiin  power  with  the  minimum 
destructive  effect  on  the  rail.  The  power  obtained  in  a  two- 
cylinder  engine  with  cylinders  2/  in.  in  diameter  and  a  maxi- 
mum piston  thrust  of  117,000  lb.  can  be  obtained  in  a  three- 
cylinder  engine  with  cylinders  22|  in.  in  diameter  and  a  maxi- 
mum piston  thrust  of  78.000  lb.  This  decrease  of  33  per  cent 
in  thrust  means  a  corresponding  reduction  in  the  individual 
weights  of  all  of  the  machinery. 

It  is  true  that  considerable  progress  can  yet  be  made  in 
the  two-cylinder  engine  toward  reducing  the  weights  of 
reciprocating  parts  by  the  careful  selection  of  materials  and 
proper  design.  The  three-cylinder  engine,  however,  offers 
advantages  possessed  by  no  other  arrangement,  and  it  would 
seem  that  for  high  speed  passenger  service,  at  least,  this 
type  is  well  worth  considering  foi  the  future. 

G.  R.  Henderson.  Baldwin  Locomotive  Works. — There  is 
one  subject  which  has  not  been  referred  to  except  by  the 
committee,  and  that  is  the  question  of  powdered  coal.  I 
think  in  a  few  years  we  will  hi.ve  largely  extended  its  use. 
Powdered  coal  will  also  assist  in  lengthening  the  firebox  and 
give  a  greater  amount  of  evaporative  surface  in  that  way. 
These  things  must  he  consideretl  as  increasing  the  length 
of  the  locomotive.  In  increasing]  the  length,  fortunately,  we 
can  put  a  heavier  engine  over  the  present  bridges  without 
having  to  remodel  their  construction.  By  lengthening,  I  think 
it  is  possible  to  build  a  locomotive  of  250,000  to  300,000  lb.  tractive 
effort. 


A  Study  of  Spring  Rigging  Design 


■.  \  ••-- 


■^'••-^."Sv- •-'''■;";■■;>•■  '■'^''^■'■ 


Discusses    the    Probable    Causes    of    Failure    and 
Gives  Suggestions  for  Designs  to  Overcome  Them 

■  ;  rUvv  ;:  •;   by  j.  p.  shamberger      :  ^  ;    ^     . 4,  -:• 


'■  •^■ 


A  prominent  road  in  the  middle  west  has  been  having  trouble  determining  the  reason  why  these  hangers  should  fail  in  this  way.: 

with  failures  of  the  spring  rigging  on  large  power.    The  most         Evidence  that  the  hangers  do  not  fail  by  direct  tensile  strain 

trouble  has  betn  experienced  on  Mikado  locomotives,  having  a  was  obtained  when  comparing  the  stresses  in  the  equalizers  and 

weight  on  drivers  of  238,200  lb.,  and  a  weight  on  the  leading  and  the  hangers.     The  section  of  one  of  the  intermediate  equalizers 

•  -^.-trailing  trucks  of  29,000  lb.  and  52,000  lb.,  respectively.     These  8  in.  back  from  the  pin  hole  is  2  in.  by  6  in.,  and  it  is  loaded  to  a 


■:   r 


One  Failure 


\to. 


.s'a-- -^ sV- -^ \.-^I±rH-^L — 


i       K-->)_ 


i^K- 


'.!?.i:[S:z|==:XC:^=a3 


T 


^ 


T 


^ -^'8i'-. -J       ■ 

i            i  I    I  - 

>   aP — tttt — Ti'^^ — E — z r 1  i«* 

^^1  iiiii  '11^  >;     I  Ti^T 


_4ji<__/fL_>|<__/pi._>j  i<^' 
, .  .•  •"  ".r.:  ..  r'.Wrof.  Iron.    ■  \  .;•."  •.-'  C: 


■»      T  Sy A  :^^^. ...  Round  Edgt    ■ 


Trans  first  ■,';- 
^  Equalizing  ':/■-., 
)  ^^     Beam.     '-.',  .; 

Tffrof.  Iron,  ' 
■  .  -        .      .     .-  -\' 


RoondEdge 
Front  Equalizing  Beam. 
:-    ^      Wrot.lrofU: 


WC: 


Ti.V^       -5^,.  ^v■■•■ 
5        Wrat.lron.       •   .■.■.-•"'■•'.".■;••,■■; 


<♦>«>/  //B*7. 


Back  Equalizing  Beam.    IVrof.  Iron.  '•:"'■-••%  ":  C^ ->"-..:.•■.::-•':      ;■"     ^  ■•  '^-■A\-^!^':y^"  •'^"•^-■J/J -"-^V  v.    -^v  '  ■• 

.;V  .    Fig.   1— Mikado  Type  Locomotive  Spring   Rigging  That  Has  Given  Trouble  from  Failures  'l-^'^^ ^'-^'^'-i^'    '■'::.■-■ -'r^:^'-' 

engines  have  a  tractive  effort  of  57,000  lb.    The  arrangement  of  stress  of  about  8,000  lb.  per  sq.  in.  while  the  stress  on  the  hanger, V: 

the  spring  rigging  is  shown  in  Fig.  1.    The  chief  trouble  has  been  which  transmits  the  load  to  the  equalizer,  is  only  2,740  lb.  per  sq!' '-^ 

experienced  with  the  spring  hangers  breaking  in  the  fillet  at  the  in.,   which  would  indicate  that  the  equalizer   should  fail  first 

upper  bosses.     A  study  of  the  design  was  made  with  a  view  of  Hangers  which  have  worn  20  per  cent  below  size  on  account  of 


a 


ir 
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rubbing  on  the  frame  have  also  shown  indications  of  falling  at 
the  fillets  at  the  upper  boss.  From  the  engine  failure  reports  and 
\from  an  inspection  of  the  hangers  taken  from  a  roundhouse  scrap 
pile,  it  has  been  found  that  all  hangers  have  broken  close  to  the 
boss ;  that  hangers  with  bosses  of  different  lengths  have  broken 
at  the  end  of  the  longer  boss,  and  all  hangers  not  completeh 
broken  oflF  show  a  bending  at  the  cracked  section,  the  crack  be- 


Flg.  2 


Fig.  3 


J.    Bending  of  Spring   Hangers  Due  to  Side  Motion  of  the   Rigging 

ginning  on  the  inside  of  the  hanger.  This  would  seem  to  clearly 
indicate  that  the  hangers  are  broken  by  bending,  as  the  failures 
occur  at  the  section  having  the  largest  bending  moment.  In 
comparing  these  hangers  with  those  of  other  engines  of  appro.x- 
imately  the  same  weight,  and  whose  spring  rigging  is  of  the  same 
design  and  material,  it  was  found  that  the  hangers  on  the  Mikado 
locomotives  had  a  longer  boss.    Since  the  other  engines  have  not 


'Ptg..''4^'V'       ram  of  Stresses  In   Middle  Connection   Hanger 


had  thi 
is  respc 
A  coi 
hanger  i 
caused  b, 
saddle  re; 
ative  to  t 
ing  when  the 


pin 


luble,  it  seems  right  to  assume  that  the  long  boss 
-  the  failure. 

!iich  may  produce  large  bending  stresses  in  a 
ewise  motion  of  the  rigging.     This  motion  is 
ing  of  the  driving  box  upon  which  the  spring 
the  elevation  of  one  driver  above  its  mate,  rel- 
Fig.  2  shows  the  probable  manner  of  bend- 
's a  tight  fit.    The  bending  here  is  similar  to  the 
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bending  of  a  beam  tixed  at  both  ends.     I'ig.  3  shows  the  probable 
manner  of  bending  when  the  pin  is  a  loose  "fit.    The  action  here 
is  similar  to  that  of  a  beam  fixed  at  one  end  and  loaded  at  the 
other.    In  Fig.  3  the  bending  mdment  from  the  side  motion  is  op-  • 
posed  to  the  bending  moment  die  to  tlie  eccentric  loading.     It  is 
plain  that  the  hangers  do  not  fai^  from  this  side  bending,  because 
this  is  greatest  at  the  frarrie,  whereas  the  hangers  fail  at  the  upper  ^■'• 
boss.     The  effect  of  this  side  mbtion  is  to  produce  an  eccent ric. .•"•■,; • 
loading,  the  moment  from  which  lis  a  maximum  at  the  upper  boss, 
the  point  where  the  failures  ocair.     The  same  reasoning  applies 
to  the  hangers  whose  lower  en<js  are  fastened  to  the  equalizer.'  ":  . 
Conditions    which    will   give    i^se    to   bending    moments    greatV.;:. 
enough  to  produce  stresses  far  ^bove  the  material's  elastic  limit 


I 


ei 


Section 
A-A. 


Section 
C-C. 


Section 
B-B. 


Fig-  5 


••■•    '""      ■"  Fig.  6  ■■    ■  '  ' 

Designs  of  Hangers  to  Resist   Bending 


Flo.  7 


in  is  ir 


arc,  when  the  center  line  of  the  pin  is  inclined  to  the  center  line 
of  the  hole ;  when  the  pin  fit  in  the  hanger  is  tapered ;  when  the 
pin  is  bent  and  when  the  hole  \n  the  hanger  is  tapered.  The; 
stress  in  the  body  of  a  spring  hanfer  is  the  resultant  of  a  direct 
tensile  stress  and  of  a  stress  due  to  bending.  The  bending  oc- 
curs whenever  the  reactive  forces  at  the  top  and  bottom  bosses 
have  lines  of  action  displaced  from  jthe  neutral  axis  of  the  hanger. 
The  middle  connection  hanger  which  fastens  to  the  frame  is  the 
one  whose  stresses  will  be  determined  here.  This  hanger  is  shown 
in  Fig.  4,  the  component  bending  moments  being  taken  from 
forces  taken  helo-w  the  section.    Distances  to  the  right  of  the  ver-  • 


tical  axis  represent  counter-clockw 


moments.     Three  conditions  will  h?  considered 


se,  and  to  the  left  clockwise. 


f . 


® 


Fig.  8 


II 

I! 
I 


Fig.  9 


••4' 


;.'•'".■-•..  Front   Center    Hanger    Under   Eccentric    Loading        .'-■•!•■:'".■.■!. 

C.\sE  I. — The   lines   of   action    will   l)e    considered   as   passing  ■' 
through  the  neutral  axis  of  that  part  of  the  hanger  exclusive  of  .  V" 
the  bosses.     This  represents  the  most  favorable  condition.      v.!'-'.: 

Case  II. — The  lines  of  action   wil  be  considered  as  passing  • 
through  the  middle  points  of  the  t\To  bosses.  "• 

Case  III. — This  case  represents  the  most  unfavorable  condi-  -v 
tions — lines  of- action  on  the  inside  edges  of  the  bosses. 

The  reactive  forces  as  shown  in  Fig.  4  are  equal  and  are  desig-  \  " 
nated  by  Fi  at  both  top  and  bottom.     In  cases  II  and  III  these  • 
forces  form  a  couple.     Since  the  algebraic  sum  of  the  horizontal  ,S 
forces  must  be  zero,  the  forces  of  the  opposing  couple  are  equal,  •• 
so  they  are  designated  by  F^  at  both  top  and  bottom.        '  .'"'  .-i;-;  ;• 


i «-.:  ;■«] 
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Value  of  /*":... — For  case  I,  F.  equals  zero.    For  cases  II  and  III, 
by  equating  opposing  couples  we  have,  '^''i'^-^'^^''\:'-'t-^'r 


•:•/;.  .'•.vV  Fa  h  =  Fi  k,  where  h  and  h  are  moment  arms. 

..•-'■■;..-.  Therefore,   Fj  =r   Fi  —   .  ,i.,,f.» ■»'..i-..i. •.•»■*>'•  • 
-■  h        '     ■ 


■  "v*  ••j»  •  ^  «■»  •K^f' 


fit 


The  bending  moment  at  any  section  distant  /ii,  from  the  center 
line  of  the  lower  pin  hole  is:  ^      ■ -^  '-;.>:^  {V  •  "v^ 
,;y.--V.V-i^SC'v/  .;.;;;;;::  M  =  Fi  ka  +  F,  hi  ;^^'i7  v^l '^^'vj"":  tii-'-V' 
Substituting  the  value  of  F,  from  (A)- :/ ^^yi:  .•;x;co.}^l/c^'^:■^  ^ 


M 


khi  /  kill" 

Fi  k.  +   F, =  Fi  I  kg  +  

b  \  h 


»  *-W.«'k  «  ••,*  -•  0,  %•*» 


CASE   1 


Value  of  Fi.—The  force  transmitted  to  each  spring  hanger- 
equals  the  weight  per  driver  minus  the  weight  of  the  wheel  in-- 
eluding  the  weight  of  the  side  rods,  one-half  the  weight  of  the 
axle,  the  weight  of  the  box,  the  weight  of  the  saddle  and  the 
weight  of  the  spring,  the  remainder  to  be  divided  by  the  number 
of  hangers  per  spring.  In  the  present  case  this  force  is  6,000  lb. 
or  2,740  lb.  per  sq.  in.  The  distribution  of  stress  at  section  A'A'. 
Fig.  4,  is  shown  at  K.  -  ,.;> -V:^  .     r.-v.--    ■.-;■;■=' 

'■  CASE    II  "        ■    '■    '   "      '■■'"■■'  ..'    ■  ■     ■ 

'       For  this  case  there  is  a  tensile  stress  and  a  stress  due  to  bending  :  -.: 

(kh,\  ■■..?--■.,.      >..;--l 

ki  +  - ^  I       '■■  ^--.u ■'::'.-■'  "■'- 

■'{.'  '.':■     Substituting: 


F,  =  6.000 
hi  =   11.5  in. 
h    =   14  in. 


M  =  6,000|0.2S  + 


(..: 


0.5  X  11.5 
14 


) 


k.  =   0.25  in.     ' 

ki  =  0.75  in. 

k  =  ki  —  ks  =  0.5 

=  3,530  in.  lb. 


;     Since  the  section  is   symmetrical  about  its  I-axis,  the  section 
moduhts  in  tension  will  be  the  same  as  that  for  compression:  ,, 
Z  =   1/6  I}d=  b  =:  3.5  in.  .    d  r=  .625  in. 


■..Z  = 


b  =:  3.5  in. 
3.5  X  .625* 


=  .228' 


•'. •^.,'.; .,    .■-._•:'■'•/' I.et  Si.c   =  compressive^stress  due  to  bending    .'••  ' /^  ./■' '  i'''• 
•.•,'■•.  ./■- ■;  •.  ■■,.    ',  ■■'  Silt    =r   tensile   stres^   due   to   bending  '    ''■'.■'":''/ 

::"^  ■'.-■,.■  M  3.530  ;'■--:'' 

.•■■•''■•.'^<.  •■.•-'.Then  Si.c  and  Si.t  =  = =  15,500  lb.  per  sq.  in.        ;'•.''•.' 

'::-/,':,  >;■'.•'•  Z  .228  ;-.;.;V~'-:: 

y"..-.'  As  in   Case   I.   the  direct  tensile   stress   =   2,740  lb.   per   sq.  «■.,'-    r.   J 

"  ■.. :     The  resultant  stresses  are:  '.."J-i-'-'  '.  ;'■ 

jj-.-:   •  ,  :    /  Tensile  =   15,500  +   2,740  =    18,240  lb.  per  sq.  in.':  :^^- ;  -0^; 

,,•>■.;:!•..  ■"'   Compressive  =:   15,500  —  2,740  =   12,760  lb.  per  sq.  in,- :  '  ' .'.  ■  .. 

:.I  ^     The  distribution  of  stresses  at  section   XX  for  this  case  is 

shown  at  AT,  Fig.  4.;-. .  _,  .:.■■■■.,■.■--■:,  •'■'.-;:..•.:/ ^^  ■'.":. ::\ 


CASE  III 


For  Case  III  we  have : 


ki  =   1.8125  in. 
kj  =  0.8125  in. 


,-V;;;";.~^     F,  =  6.000  lb.    ■'\^:".r\'  ■'' :■ 

•■;' t:^-.  ■'-'..      hi  =  11.5  in.      •     "...■'■•■;   .i  •;;!.;' 
\-.r-:'.^    h   =  14  in.        \;vv--'".>  ■;.:■■:■•;  ■ 

Sul>*iituting  in    (I?)    and  solving:  .,..:      .,    ■:■■'  ■,:..■.■.• 

M    =    5.560  inch-pounds,  bending  moment,       '''■•'.•:'■" '"'i  ■  -'"."■• 

;.  •  ■.:•.■  5,560  "''■'^'  .y'-\r:' 

and  Sbc  and  Si>t  = =  24,400  lb.  per  sq.  in.        '  '"•  '    '[ 

..•i.;^  0.228 

Resultant  tensile  stress  =  24,400  -f  2.740  =  27,140  lb.  per  sq.  in. 
Resultant  compressive  stress  =  24,400  —  2,740'=  21,660  lb.  per  sq.  in.  .   ' 

The  distribution  of  stresses  for  this  case  is  shown  at  A/,  Fig.  4. 

On  hangers  having  a  narrow  boss,  the  bending  moment  may  be 
neglected  when  a  generous  factor  of  safety  is  used.  But  with  a 
wide  boss  the  usual  factor  of  safety  is  not  great  enough  to 
provide  for  the  stress  not  considered  in  the  design.  The  length 
of  the  boss  on  the  Mikados  is  2]4i,  in. ;  this  is  %  in.  greater  than 
on  the  next  size  below.  It  seems  improbable  that  these  hangers 
should  fail  by  direct  tension,  as  case  I  gives  a  factor  of  safety  in 
tension  of  about  12.  An  increase  in  hanger  stress  means  an  in- 
crease in  driving  box  reaction  and  an  increase  in  reaction  be- 
tween the  driving  wheel  and  rail.  .\ny  force  on  a  driver  great 
enough  to  break  a  spring  hanger  vyould  also  break  a  rail  if  ap- 
plied between  the  ties.         ? -,' V  ■  ;;^^^v 

Two  general  methods  suggest  themselves  for  overcoming  the 
difficulty :  First,  design  the  hanger  so  that  it  will  be  able  to  resist 
the  bending  moment,  as  shown  in  Figs.  5  and  6;  and  second,  use  a 


':W'- 


construction  which  will  practically  eliminate  the  litiiamg  nvuncnt, 
and  still  design  the  hanger  for  tension,  as  in  Fig.  7. 

The  usual  construction  brings  a  bending  moment  on  both  the 

•  sword  and   the  long   hanger.     They   should   both,  therefore,  be 

made  to  withstand  bending.    In  Fig.  7  practically  all  the  bending 

comes  on  the  sword  hanger  which  is  made  to  resist  it,  while  the 

long  hanger  is  subjected  to  tension  and  is  designed  accordingly. 

Fig.  8  shows  how  an  eccentric  loading  may  be  brought  on  the 
front  center  hanger  by  an  inclination  of  the*hanper  or  equalizer. 


Sword  Hanger    J.V'. 


Equaliiing 

^*^  '^Froni  Cenitr 

'v-.'vX/"":  V.--' V'''..  •; ,  ■  .^    ,„..  Hanger  :\  .-:v.r^  .^'    \- '■ 

Fig.  10 — Showing  Restricted  Movement  of  Sword   Hanger  In  SpiifiO 

The  vertical  load  on  this  hanger  is  24.000  11).     If  the  load  is  sup- 
ported  1   in.   from  the  center  the  bending  moment  will  be:      ^  .  . 

24,000  lb.    X    1  in.  =  24,000  in.  lb,  -'-i'/ 

i-   -''f^--'}'-^-:'-" ::'  irD»         T  X  2.5'  '-■  '  ■^- •  ?•■  •/:^''V'■v V  . 

'■-.:;■. 'i'vv-/.;.-;;;.^;     z  =. = =  t4;.  ~;'v-"<  v>  rJ-  .^ 

C-  .:'■'  '■'',::  :■■■    ■■.'r-:-'^-/-^-  32  32  ■ -^.■■  c:>s,  .■'-  '■■:■  ",::;■  ■;  .'/r 

:.■  ■■.''■^i  "■.;/:  ^        M       24,000  -y'-^: ■.:.''. '.■''■'::■: 

/  ■    /.:    .;     '    p  =  =  rr  17,000  lb.  per  sq.  in.'-.-.:  r"  '  •■  ■  •         ' 

/J  Z  1.4 

'    The   tensile  stress   will   be    increased   by    the   direct   teniiion, 

which  is:      ■'"       :ri,';--   "'■/;-;  "!•:'"•■■  ■•'■■■■V-ti-'--   -''^^Z;:; -:^-^-:- 

,■.-,//,;..._:;- td»      t  X 15*  '.'■' C  ■■■:■[■  ■■■'■■C^ 

:"     /:'    iV.v   Area  of  hanger  =  = —  =  4.9  sq.  in,  ■.:.;*. 

■■■■■.;.-Arr.."-    ^.,  4      -v.,*v-.4,..,-;.  - 
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Fig.    11 — Suggested    Arrangement    of    Spring     Hangers    to    Provide 

Flexibility 

Therefore,  the  maximum  tensile  stress  r=  17,000  -j-  4,800  — 
21,800  lb.  per  sq.  in.  As  this  hanger  is  free  to  move  sidewise  it 
would  probably  assume  the  position  shown  in  Fig.  9  under  an  ec- 
centric loading.  That  is,  the  hanger  would  swing  until  the  hne 
of  action  of  the  loading  would  pass  through  the  center  of  the 
upper  supporting  pin.  The  bending  moment  would  then  be 
greatest  at  the  bottom.  An  inspection  of  the  front  equalizing 
beams  oit  the  Mikado  engines  shows  a  great  many  of  them  ap- 
parently inclined.  But  if  there  is  an  even  bearing  of  the  center 
hanger  on  the  beam  for  some  particular  position  of  the  rigging, 
any  side  movement  must  necessarily  produce  an  eccentric  loading. 

Fig.  10  shows  how  a  restricted  movement  of  the  sword  hangers 
in  the  spring  will  cause  eccentric  loading  on  the  front  center 
hanger.  Under  a  large  vertical  movement  of  the  spring  the 
sword  hanger  will  strike  at  the  point  A.  This  brings  a  bending 
moment  on  the  hanger,  liut  the  forct-  producing  it  is  conqwira- 
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tivety  small  and  the  hanger  is  strong  against  bending  in  this  di- 
rection as  its  section  is  deep.  Its  serious  effect  is  to  prevent  the 
pin  from  ahning  itself  with  the  front  center  hanger,  anufi  in  forc- 
ing the  front  transverse  beam  forward,  while  the  center  hanger 
tends  to  force  the  other  transverse  beam  backward.  Inspection 
of  these  hangers   shows  indentations,  indicating  that  they  have 

:,  borne  against  the  spring.  The  wearing  of  the  holes  into  an  ob- 
long shape  is  probably  due  to  the  high  bearing  stress. 

.;  The  short  hangers  which  fasten  to  the  frame  have  a  boss  !]/» 
in.  long,  with  a  Iiole  2  in.  in  diameter,  giving  a  projected  area  of 
21-i   sq.  in.     As  each  hanger  bears  6,000  lb.,  the  unit  pressure 

•;  will  be:  :>^''':^--h:^'^:':"/.yrr'/'^^y:'-\C''.i---'r^  ' ''-.^  •""'■'■  V'  '•'•  ■\-.' 

rv  ■     ..■■■      6000         .  %     •  .;''\' 

',;•''   •  '•"■"'•'■ =:   2,700  lb.   per  sq.  in.  of  projected  area.        ••'■i' ■:■-.-.'-.' '■ 

2.25  '.;.■:•  ; 

This  stress  is  great  enough  to  actually  crush  the  metal  out- 
•  ward,  and  as  these  bearings  are  practically  free  from  lubrication, 
.very  slight  movements  will  produce  rapid  wear. 

Fig.  11  shows  an  arrangement  which  might  be  used  to  advantage. 
Here  the  hanger  pins  are  placed  lengthwise  with  the  frame  in- 
stead of  across  it.  This  will  permit  the  hangers  to  adjust  them- 
selves to  the  side  motion  of  the  rigging  without  subjecting  them- 
selves to  bending  or  to  eccentric  loading.  In  this  arrangement 
the  movement  of  all  the  members  is  such  as  to  eventually  wear 
for  themselves  the  longest  possible  bearing.  This  is  in  contrast 
to  the  present  rigging,  where  the  spring  hanger  cannot  have  a 
bearing  along  the  entire  length  of  its  boss  except  in  one  position 
of  the  rigging.  The  side  movement  of  the  present  rigging  does 
not  tend  to  wear  the  broadest  possible  bearing  for  the  boss. 

The  lack  of  what  might  be  termed  "transverse  flexibility"  in 
the  present  spring  rigging  is  probably  its  greatest  defect.  There 
is  no  question  about  the  side  movement  of  the  hangers.  The  ex- 
cessive wear  on  the  frame  shows  this.  Furthermore  the  side  mo- 
tion of  the  drivers  and  the  elevation  of  one  above  the  other  is  con- 
sidered in  the  design  of  the  driving  boxes.  The  spring  saddle 
rests  upon  the  driving  box  and  the  spring  upon  the  saddle,  so 
that  any  movement  of  the  box  must  be  transmitted  to  the  spring. 
The  box  is  designed  for  tilting,  but  the  spring  rigging  for  no 
side  motion.    This  seems  inconsistent.    There  is  a  certain  amount 
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:;../•'■'  Fig.   12 — Another  Spring   Hanger  Suggestion        "   '.    •  ' 

of  play  at  the  hanger  pins,  but  this  will  produce  a  l)ending 
moment  which  the  hanger  is  not  designed  to  resist. 
-  ■  One  end  to  be  sought  in  designing  a  spring  hanger  is  to  make 
one  which  will  last  the  life  of  the  locomotive.  This  is  utterly 
impossible  at  present.  Even  were  a  hanger  made  which  would 
not  be  bent  by  side  motion  as  in  Fig.  11,  or  which  would  resist 
an  eccentric  loading,  its  life  would  be  limited  by  wear  on  the 
frame  or  on  the  frame  protectors,  when  in  place.  Frame  wear 
cannot  at  present  be  avoided  because  of  the  small  clearance  be- 
tween the  frame  and  the  drivers.  The  defects  of  the  present 
arrangement  may  be  summed  up  as  follows:  Poor  oiling  facili- 
ties; frame  wear  cannot  be  avoided  because  of  the  small  clear- 
ance between  the  frame  and  the  inside  of  the  driver;  non-flex- 
ibility in  a  transverse  direction,  except  at  the  expense  of  bending 


the  hanger  directly  and  by  ecceiitric  loading;  side  motion  of  the 
rigging  will  not  tend  to  wear  flat  bearing  surfaces,  and  the  life 
of  the  hanger  is  limited  by  wear  on  the  frame. 

In  the  arrangement  shown  in  Fig.  12  the  present  tension  ar- 
rangement is  abandoned  and  a  single  member  is  placed  on  the 
inside  of  the  frame,  being  subjected  to  direct  tension  and  bend- 
ing. The  pins  are  placed  lengtliwise  with  the  frame  to  permit 
side  movement.    The  wear  of  the  members  in  Fig.  12  is  such  as 
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to  eventually  give  a  bearing  as  long  as  the  boss.  As  the  hanger 
is  placed  inside  of  the  frame,  the  clearance  between  itself  and 
the  frame  can  he  made  large  encjugh  to  avoid  wear.  The  stress 
in  such  a  hanger  would  be:  I  '■  :^' ;:■■  :-.'^'  '}'■■  ^'y. -■'«.:.[' ■  ■ 

-<-vS''    ■i'-'  '•'.'■,   12,000   X    8  =   96*000  iij.  lb.  bending  moment      '■■.   a '•;'{.■ 

"   '  '"  '  2  X  6=^  ■-■:•.•:  '■■.■■  '■^■:':'- 

—  =12      .;:>^••.••^;;.■•■V-:,'-; : : 


~    z    ~ 


Section  modulus  : 
96,000 


12 


=  8,000  I 


.  per  sq.  in.  from  bending* . 


t  '•"-.-..    .,;  12,000 

-"■•  '  ..  "*■    •■  -■  •* =  1,000  lb.  per  s  |  in.  in  direct  tension 

•■■•-■;    .  2X6 

8.000  +    1,000   =   9.000  lb.  pej-  sq.  in.  maximum  tension    ' 

If  an  I-section  were  used  in  Fi  ;.  12,  a  larger  section  modulus 
could  be  obtained,  giving  a  lower  stress  for  the  same  section  area.' 

Fig.  13  shows  an  arrangement  which  would  give  transverse 
flexibility  to  the  short  hangers  Lvhen  using  the  usual  sword 
hanger.  A  ball  bearing  should  ba  used  on  the  front  equalizing 
beam,  and  the  sword  hangers  conrsected  to  the  transverse  equal- 
izing beam  should  have  freedom  of  mcnement.  Fig.  14  shows 
an  arrangement  for  using  a  ball  Iietring  at  the  spring  and  at  the 
equalizer.  The  possible  olijections  to  this  would  be:  Liability 
tq  unseat;  liability  to  turn  and  be  subjected  to  bending  in  a 
direction  in  which  it  is  weak;  high  bearing  stress;  great  weight,  : 
and  that  it  does  not  hold  the  spring  on  its  seat  by  restricting  its 
side  motion. 
".: ..  However,  the  ball  bearing  arrangement  would  no  doubt  be  as 
firm  on  its  seat  as  is  the  spring  on  i^s  pin.  It  could  be  prevented 
from  turning  by  a  forked  member  thrown  loosely  over  opposite 
hangefs.  The  bearings  could  be  removable,  and  made  of  spe- 
cially hardened  material  so  as  to  stand  a  high  bearing  stress.  '  '- 
The  weight  should  be  no  objection  {f  they  did  not  fail  and  need 
to  be  replaced  in  roundhouses.  . 

The   advantages   of   the   arranger»ent   shown   in   Fig.    14  are: 
Good   oiling  facilities ;    simplicity ;   will   eliminate  wear   of  itself 
or  the  frame  by  proper  selection  oi  clearance;   ideal  flexibility  •..': 
without  subjecting  itself  to  bending  ^r  eccentric  loading;  stresses v\: 
can  be  accurately  computed,  and  as  ;a  result  of  the  previous  ad--^  •: 
vantage  there  should  be  no  engine  fiilures  from  broken  hangers./  / 

Possibly  the  greatest  objection  tD  a  single  hanger  used  to  -  < 
connect  the  spring  with  the  equalizer  is  its  weight,  but  this  .t.  , 
objection  should  disappear  if  it  wi  1  eliminate  hanger  failures  :/'"^ 
and  wear  on  the  frame.  An  inspection  shows  that  the  frame  is -.v. 
worn  because  only  about  one-half  df  the  frame  protectors  are 
in  place.  The  others  are  either  torn  loose  from  the  frame  or 
else  have  the  side  broken  off.  But  heavy  as  it  must  be,  it  would 
harmonize  with  the  design  of  a  heaxy  locomotive 
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Gieneral  Car  Foreman,  Duluth,  Missabe  &  Northern,  Proctor,  Minn. 

The  lubrication  of  car  journals  should  be  investigated  sys 
tematically,  the  results  summarized  and  used  as  a  guide  in  prac- 
tice. The  bearing  surfaces  of  both  the  journals  and  brasses  must 
be  smooth  and  true,  the  brasses  being  large  enough  and  of  suf- 
ficient strength  to  resist  spreading  or  closing,  when  they  are  sub- 
jected to  the  maximum  pressure  of  the  service  in  which  they  are 
used.  The  wedges  should  be  of  correct  dimensions.  If  they  are  too 
large,  having  a  crown  bearing  only,  the  load  will  be  concentrated, 
cau5-ing  excessive  friction  which,  in  turn,  will  cause  the  rapid 
heating  of  tlie  brass  and  journal.  Under  high  capacity  cars, 
wedges  with  only  a  side  bearing  will  cramp  the  brass  to  the 

•  side  of  the  journal  and  cause  excessive  heating.  f-v  ■.,,■■ 

Oil  boxes  are  a  factor  in  lubrication.  There  are  a  variety  of 
designs,  shapes  and  sizes.  Different  results  are  obtained  from 
the  extremes  in  cither  case.  Some  bo.xes  are  ver\-  narrow,  mak- 
ing it  difficult  to  place  or  keep  the  sponging  in  its  proper  position. 

,  There  are  other  boxes  considerably  larger  that  allow  the  spong- 
ing to  become  disarranged  to  such  an  extent  that  it  soon  works 
away  from  the  journal.     Then,  again,  there  are  boxes  in  which. 

;  when  properly  packed,  the  sponging  will  have  very  little  move- 
ment.      '':)\  'r}/'\:^-}'^:^  ■^-'     ■:y\':'r\f  ■':''' ^  .'r 
When    excessive   journal    friction    develops,   trouble   manifests 

:"  itself  when   the  temperature  rises  mlire  rapidly  than   it   can  be 

\  di.-sipated  by  the  metals  in  the  box.  This  causes  the  oil  to  vola- 
tilize,   preventing    it    from    reaching    the    parts    under    pressure. 

This   increases  the   friction,   thus  increasing  the   heat  until  the 

;  brass  breaks  or  melts.  With  the  journal  bearing  surface  de- 
stroyed the  heat  will  increase  until  the  journal  is  burned  off  or 

.broken.     The  trucks  should  be  square  and  true,  otherwise  the 

I  brasses  may  be  forced  against  the  box  or  fillets,  or  against  or  on 
top  of  -the  ooUars.  The  box  may  be  out  of  line  with  the  result 
that  heating  yrill  occur  in  proportion  to  the  freedom  that  the 
brass  has,  or  the  amount  that  the  truck  is  distorted. 

'  There  are  a  number  of  causes  with  a  combination  of  conditions 
other  than  a  lack  of  oil  that  will  produce  hot  boxes.  One  of  the 
principal  causes  is  the  moving  of  the  sponging  or  packing  away 
from  the  journal.  The  lateral  movement  of  the  axle  forces  the 
packing  away  from  the  inside  or  fillet  end  of  the  journal.  It 
must  follow  that  a  surface  in  contact,  under  pressure  and  re- 
volving, will  generate  heat  at  the  point  where  the  packing  and  oil 
do  not  touch  the  journal.  This  heat  is  conducted  to  the  full 
length  of  the  bearing  and  in  time  causes  a  hot  box.  This  is  a 
difficult  condition  to  detect  from  an  outside  examination  of  the 
box.  It  can  be  corrected  by  using  the  packing  spoon  to  replace 
the  packing  in  the  back  end  of  the  box  and  in  contact  with  the 

:  full  length  of  the  journal.  .-•V.N  ■;>>■/:'  ;;'\..\  f' 

1  he  oil  box  as  used  on  railway  equipment  cannot  be  even  one- 
quarter  filled  with  oil  as  the  hole  in  the  back  of  the  box  is  about 
Vj  in.  from  the  bottom.  This  should  show  the  necessity  of  hav- 
ing a  good  grade  of  saturated  waste  placed  and  kept  in  the 
proper  position  in  the  oil  box.  It  should  be  a  practice  when 
examining  boxes,  or  when  they  show  signs  of  heating,  to  use  a 
packing  spoon  to  put  the  sponging  back  in  contact  with  the 
journal.  The  -most  important  element  in  the  lubrication  of  car 
brasses  is  that  the  oil  be  conveyed  to  every  part  of  the  journal. 
Axles  and  journals  as  now  made  from  steel  give  little  trouble. 
The  percentage  of  hot  boxes  originating  from  journal  defects  is 
small.    The  brass  or  bearing  has  a  direct  influence  on  the  man- 

•From    a    paper    presented    before    the    Missabe    Railway    Club,    Proctor, 
Minn..    November   30,    1914»..-         .   ,;  . 


neritt which  a  journal  will  run.  Every  precaution  should  be 
taken  to  procure  a  perfect  fit  with  a  grade  of  bearing  metal  suit- 
able to  withstand  severe  service.  In  following  up  and  investigat** 
ing  hot  bo.x  reports  a  number  of  brasses  that  caused  trouble  were 
examined.  In  nearly  every  case  the  lining  had  worn  away  at 
the  center  and  not  at  the  ends  of  the  brass,  dii€~To  a  variation 
in  the  structure.  On  breaking  the  brasses  longitudinally  for  ex» 
amination  they  were  found  to  consist  at  the  center  of  a  mixture 
different  from  that  at  the  ends.  Others  were  found  that  were 
not  solid,  or  had  longitudinal  fissures  or  flaws.  The  difference 
in  the  rigidity  of  the  metal  produced  an  unequal  distribution  of 
the  pressure.  The  question  of  foundry  practice,  or  the  care  ex- 
ercised in  manufacturing  car  brasses,  is  one  of  the  most  im- 
portant features  in  furthering  perfect  lubrication.  Dross  or  sand 
when  mi.xed  with  the  bearing  metal  causes  unequal  iiardness,  or 
what  are  termed  "hard  spots."  As  the  soft  metal  wears  away,: 
».oiicentrating  the  pressure  on  the  hard  spots,  excessive  friction 
will  be  caused,  producing  a  rapid  rise  in  temperature  and  ul- 
timately a  hot  box.  The  only  remedy  for  this  trouble  is  to 
change  the  brass.  It  would  seem  proper  to  use  a  high  grade 
of  metal  for  the  lining  of  car  brasses.  A  more  general  investiga- 
tion of  this  subject  would  undoubtedly  be  the  means  of  showing 
the  importance  of  the  proper  mixtures  for  journal  bearings  in 
heavy  capacity  car  service.  :^-0-="^'^^'-:--':^'''y^y'^^--?-'- 

i  The  linings  in  use  on  the  European  railways  are  made  from 
copper,  tin  and  antinrony,  and  may  be  considered  as  having  tin, 
as  a  base.  The  general  American  practice  is  to  use  lead  and  an- 
timony or  lead,  antimonj-  and  tin  or  a  lining  with  lead  as  a  base. 
A  dynamometer  car  test  of  from  65  to  80  cars  with  bearings  with 
lead  linings,  as  against  tests  of  cars  with  bearings  made  from 
babbitt,  or  of  copper,  tin  and  antimony,  or  copper,  tin,  antimony 
and  lead,  would  probably  show  some  surprising  results  in  an 
increase  or  decrease  in  journal  friction,  abrasion  and  fuel,  thus 
showing  the  advantage  of  a  tough  homogeneous  anti-friction 
car  brass  lining.  It  is  my  opinion  that  a  field  is  open  for  in- 
vestigation in  the  matter  of  the  comparative  wearing  and  fric- 
tional  qualities  of  different  mixtures  of  raetal.  With  a  70-car 
train  we  have  560  car  journals.  W'ith  a  small  decrease  or  in-., 
crease  of  friction  per  journal,  a  noticeable  loss  or  saving  on 
brasses,  journals  and  fuel  would  be  effected.  There  is  one  point 
that  would  have  to  be  considered  in  a  test  as  suggested,  and  that 
is,  that  the  trains  be  equipped  with  anti-friction  side  bearings 
of  the  same  pattern  in  order  that  flange  friction  may  not  be 
confused  with  journal  friction. 

The  road  track  conditions,  or  even  yard  tracks  with  high  or 
low  joints  affect  the  condition  of  the  packing.  There  will  be 
fewer  hot  boxes  on  cars  moved  over  good  tracks  than  on  those 
that  travel  over  rails  not  in  as  good  alinement.  The  handling  of 
cars  also  has  an  effect  on  the  trucks  and  inasmuch  as  the  brass 
is  affected  by  every  movement  of  the  truck,  it  must  follow  that 
all  shocks  are  transmitted  to  the  brass.  .■.,,.,.:    . 

Trouble  will  also  oc<ur  when  the  packing  has  become  grdtind 
up  and  reduced  to  a  pulp,  or  when  the  strands  have  become  so 
short  that  proper  capillary  action  cannot  take  place  to  convey  the 
oil  from  the  bottom  of  the  box  to  the  journal.  When  boxes  are 
packed  too  tight  so  as  to  shut  off  the  flow  of  oil  it  causes  a  wiping 
action  instead  of  lubricating  the  journal.  When  the  packing  is 
too  loose  it  falls  away  and  settles  down  below  the  journal.  Also. 
when  the  packing  has  become  glazed  from  dirt  the  flow  of  oil 
to  the  journal  is  retarded,  or  when  the  packing  has  too  large  a 
percentage  of  oil  it  becomes  heavy  and  soon  settles  away  froia 
the  journal.     :  .•"■    '^  --:-^-'-'- ''  ''''^' 

After  hot  box  compound  that  has  been  used  on  a  hot  journal 
becomes  cool  it  will  make  the  packing  a  hard,  solid  mass  like 
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;:':    grease,  shuiting  oflf  the  flow  of  oil  from  the  bottom  of  the  box. 

Packing   in   this   condition    invariably  causes   trouble   if   it    is   not 

removed  at  destination.     Hot  box  compound   is  intended  to  he 

.'^    used  only  when  journals  show  signs  of  heating  l)eyond  the  point 

V.    where  car  oil   will  not   lubricate    (a  certain   temperature,   about 

300  deg.  P.,  at  which  car  oil  vaporizes  or  passes  off  in  the  form 

of  a  gas   or   smoke).      It   is   made   from   mixtures   that    do   not 

:;    volatilize  at  as  low  a  temperature  as  car  oil.     However,  on  ac 

•  •;.    count  of  its   damaging  effect  on   the   packing  after  the  journal 

V  has  become  cooled,  it  should  be  used  sparingly  and  only  on  jour- 
. ■ ;'   nals  that  car  oil  will  not  lubricate. 

:  'i.       Many  train  delays  would  be  avoided  if  prompt  attention  could 
"be  given  to  journal  boxes  when  they  first  show  signs  of  heating, 
'-■'  thus  saving  broken  brasses,  cut  journals  and  the  setting  out  and 
•    picking  up  of  cars.     Delays  and  hot  boxes  can  be  reduced  to  a 
Vv    minimum  by  al!  concerned  giving  attention  to  the  details,  par- 
"      ticularly  to  the  condition  of  the  packing.     The  oil  boxes  on  this 
J.,   road  are  being  systematically  repacked.     The  waste  and  oil  re- 
moved is  cleaned,  special  attention  being  given  to  retaining  the 
,    oil  in  the  box.     The  packing  is  in  better  condition  and  more  oil 
.'■:.,  is  in  the  boxes  than  at  any  time  heretofore. 

■;.  .  Jn  view  of  the  possibility  of  a  box  or  boxes  having  .some 
V-  or  all  of  the  packing  removed,  a»-brass  or  wedge  cracked  or 
broken,  and  the  large  number  of  other  causes  that  bring  on  the 
'C-  heating  of  journals,  it  would  seem  that,  from  an  operating  and 
".  safety  standpoint,  no  train  should  be  allowed  to  run  very  many 
'■--  miles   from  its   starting  point  until  the  crew  are  given  an  op- 

V  portunity  to  satisfy  themselves  that  all  the  journals  are  running 
',  cool. 

^':       The  suggestions  as  outlined  are  intended  to  bring  to  the  notice 
•^ ,  of  tho.se  who  may  be  interested  in  this  subject  the  fact  that  the 
lubrication   of  modern   railway  cars  is   worthy  of  more  than   a 
passing  interest  if  a  reduction  of  train  resistance  is  desirable. 


NO  "GREATEST  DEFECT"  IN  BOX  GARS* 


>  •■•";■; 

■.»-■■•%■ 


„  V.         :  :  BY  CHARLES  E.  WOOD  ,7  ,, 

'4  ■    .'';.'. :'  '   Fweman  Freight  Repairs.  Union  Pacific,  Armstrong,  Kan. 

What  is  the  greatest  defect  in  box  cars  and  how   can  it  best 

;':  be    remedied?     The   answer   depends   entirely    on    the   point   of 

:.,  view.     The  train  and  engine  .men,  if  asked,  would  without  any 

hesitation  refer  to  our  old  friend,  the  draft  gear  problem;  the 

..claim  department  would  say  leaky  roofs;  the  freight  house  men 

/  and  those  having  to  do  with  loading  and  unloading  would  swear 

-.:  by  and  at  the  side  doors  which  will  not  open  or  close;   while 

::  the  air  brake  inspector  thinks  he  has  all  the  trouble  in  his  effort 

\   to   maintain   his   85   per   cent   of  efficient   brakes.     Each   branch 

■f .  has  its  own  particular  complaint  to  register,  but  when  we  get 

to  the  car  repair  foreman,  who  gets  the  cars  in  the  shop  for 

each  and  every  ill  that  the  box  car  is  heir  to,  he  is  at  a  loss 

.;  to  place  his  finger  on  any  defect  and  say  it  is  the  greatest. 

During  the  past  few  years  great  strides  have  been  made  in 

freight    car    construction,    and    as    each    succeeding    sample    car 

"•.comes  to  us,  we  look  it  over  and  try  and  locate  the  weak  spots 

,  and  say,  "At  last  we  have  the  car  that  will  stand;  it  is  hard 

.  ;;to  see  wherein  it  could  be  improved."     But  after  a  few  months 

'    service    we    find    a    faulty    piece    of    designing    and    consequent 

trouble  developing  at  a  point  where  we  least  expected  it. 
;.v     It  was  suggested  in  the  announcement  of  the  competition  by 
;Vthe    Raihcay   Age    Gazette,   Mechanical   Edition,   that    the    draft 
'■gear  question  be  left  out,  and  it  has  been  very  thoroughly  cov- 
ered in  recent  issues.     I  would  just  state  in  passing,  however, 
that  the  champions  of  the  friction  gear  are  not  found  among 
the  freight  repair  men.      H.  C.  Priebe,  in  the  September  issue, 
page  453,  voices.  I  believe,  the  sentiments  of  75  per  cent  of  the 
car  foremen  of  this  country. 

I  believe  that  next  to  the  draft  rigging  the  roof  is  the  greatest 
source    of    trouble.      Designs    which    were    thoroughly    satisfac- 

•Entered  in  the  car  departrmiit  competition  which  closed  October  15,  1914. 


tory  la  years  ago  are  now  worth  ess  and  do  not  last  over  a  year 
or  so.  We  will  have  to  get  away  from  the  combined  wood  and 
metal  roof  and  develop  the  all-metal  roof  until  we  have 
brought  it  to  the  required  sta^  of  perfection.  There  are  a 
number  of  good  all-inetal  roofs  now  being  tried  out,  and  after 
a  little  more  experience  with  them  we  should  have  a  roof 
which  will  be  thoroughly  satisfactory. 

Unfortunately,  the  side  door  and  its  stubborness  is  a  feature 
on  which  we  do  not  appear  to  b  ?  making  much  progress.  It  is 
true,  we  have  more  elaborate  anq  costly  fixtures  than  we  had  in 
the  old  days,  but  it  is  also  true  that  we  have  more  trouble  with 
the  side  doors  than  we  did  then.  It  is  admitted  that  the  size 
of  the  doors  has  increased  conaderably,  thus  making  the  de- 
signing of  efficient  hangers  a  mtich  more  difficult  matter;  but 
the  fact  remains  that  in  spite  of  all  the  inventive  genius  which 
has  been  brought  to  bear  on  this  subject,  we  are  far  from 
having  a  satisfactory  door  on  ouj'  box  cars.  If  anyone  doubts 
this  statement,  he  has,  in  order  td  be  convinced,  only  to  go  into 
any  freight  yard  and  try  to  op^n  a  few  doors  unaided.  It 
would  appear  that  we  will  have  to  sacrifice  the  most  desira!)le 
feature  of  having  a  water  tight  and  dust  proof  door  to  providing 
one  which  can  be  operated  without  the  use  of  pinch  bars,  rely- 
ing upon  temporary  stripping  fori  protection  when  the  contents 
are  of  such  a  nature  that  this  action  is  necessary. 

The  air  brake  is  now  in  such  a  nighly  perfected  condition  that 
it  would  appear  almost  sacrilegioiis  to  offer  any  criticisms  upon 
this,  but  so  much  of  its  efficiency  1  depends  upon  proper  mainte- 
nance that  it  is  imperative  that  ii  should  receive  our  best  at- 
tention. The  regular  and  systematjc  draining  of  main  reservoirs 
will  go  a  long  way  toward  keeping  the  triple  valves  in  better 
condition.  "Water  in  triple  valve"'  is  too  often  the  cause  of  de- 
fective and  inoperative  brakes.  |*iston  packing  leathers,  too, 
should  be  renew  ed  as  soon  as  defective ;  they  are  too  often  over- 
looked and  investigation  will  show  that  fully  50  per  cent  of  our 
defective  brakes  are  due  to  packing  leathers  being  worn  out.      ,; 

The  end  construction  of  box  cars  in  general  has  left  a  great 
deal  to  be  desired.  Broken  end  posts,  ends  bulged  out,  etc.,  are 
prolific  causes  of  bad  order  cars.  A  great  many  remedies  have 
l>een  tried  out ;  end  posts  have  been  reinforced  with  iron  plates ; 
end  truss  rods  have  been  applied,  but  the  shifting  load  was  ir- 
resistible and  all  our  best  designs  went  down  to  defeat.  But  the 
advent  of  the  all-steel  end  bids  fair  to  overcome  this  difficulty, 
and  the  increased  first  cost  will  be  more  than  justified  in  the 
saving  on  repairs. 

The  improvements  in  truck  designs  have  kept  pace  with  the 
car  body.  The  arch  bar  truck  has  had  a  long  reign,  and  cracked 
arch  bars  have  caused  many  a  bad  derailment.  The  maintenance 
of  nuts  on  column  and  journal  box;  bolts  has  always  been  dif- 
ficult, but  very  necessary  from  a  iafety  standpoint,  and  their 
elimination  by  the  solid  cast  steel  triick  sides,  which  are  now  in 
general  use  on  new  cars,  has  lifted  a  heavy  burden  from,  the  car 
inspectors  and  foremen.  ■■■■.r;,  •■>.:     A  ■; 

In  conclusion,  the  many  iniproverrfcnts  being  made  show  that 
the  car  department  is  not  behind  the  locomotive  department  in 
its  effort  to  keep  pace  with  modern  requirements,  but  is  always 
on  the  alert  to  overcome  the  weak  spots,  and  if  each  railroad  will 
do  its  share  of  ridding  our  rails  of  the  light  wooden  underframe 
cars,  and  also  reinforce  the  earlier  steel  underframe  cars,  some 
of  which  are  proving  to  be  entirely,  too  light,  it  will  become 
increasingly  difficult  for  anyone  to  pick  out  the  greatest  defect. 


pjck 


The  Diamond  in  Steel  Boring. — Ii  extending  the  use  of  the 
diamond  to  boring  hardened  steel  it  v  as  found  that  the  diamond 
seems  to  act  equally  well  at  almost  tny  ordinary  boring  speed, 
as  long  as  the  depth  of  cut  is  not  sufficient  to  catch  the  cutting 
edge  and  spring  the  bar.  The  speeds  and  feeds  seem  to  be  about 
the  same  as  in  using  a  steel  tool  on  soft  steel,  although  it  is  pos- 
sible that  a  higher  speed  might  be  majntained  should  it  be  found 
desirable. — American  Machinist. 
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Steel  Coaches  for  the  Santa  Fe^ 

>(:;>ir  ./v^^  :     ;>  :    New  Passenger  Equipment  70  Ft.  Long  Over  End         ^  ^  v      ^-o^^    ^ 
^:!v>-  ?>^-    ";  .y  vj    Sills;  Day  Coach  Seats  83  Passengers,  Chair  Car  76,    T  ^^  J  .  ;:^  ^  .^^  ;- 


The    Atchison,    lopeka   &   Santa    Fe   lias    received    from   the 

Pullman  Company  76  coaches  and  49  chair  cars  of  all-steel  con- 

";  struction,  which  were  designed  in  the  office  of  the  engineer  of 

..  car  construction  of  the  Santa  Fe.  and  represent  distinctly  Santa 

Fe  practices.     The  principal  details  are  practically  identical  for 

•  V  Ijoth  types  of  cars.     The  interior  arrangement  is  the  same,  with 

the  exception  of  the  seats  and  an  additional  sink  opposite  the 

\vc)inen's   saloon   in   the  chair  cars,  which   is  provided  with  hot 

^'and  cold  water  and  was  installed  for  the  convenience  of  women 

..'passengers   traveling   with   children.     The   coaches   will   seat  83 

passengers  and  the  chair  cars  76.     The  chair  cars  are  used  in 

•  the  transcontinental  service.     Both  types  of  cars  measure  70  ft. 


a  top  and  bottom  cover  plate  J4  '"■  by  8  iii..  the  top  cover  plate 
extending  entirely  across  the  car,  while  the  bottom  cover  plate 
extends  only  from  the  center  sill  to  the  side  sill  on  the  center 
crosstie.  A  pressed  steel  gusset  plate  is  used  in  the  center  cross- 
ties,  as  shown  in  the  illustration,  to  stiffen  the  lower  connection 
with  the  center  sill.  A  triangular  /4-in-  gusset  plate  is  used  at 
the  junction  of  the  top  cover  plate  and  the  side  sill  at  each  cross- 
tie.  This  gusset  also  connects  the  crossties  with  the  diagonal 
l)races.  which  are  of  J4-in.  by  8-in.  steel  plate.  Diagonal  braces 
l4-in.  by  8-in.  extend  from  the  side  to  the  center  sills.  ■  ^^-  -^  - 
The  double  body  bolsters  are  made  up  of  double  diaphragms 
of  /4-in.  pressed  steel,  placed  back  to  back  and  located  21   in. 
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Floor  Plan  of  the  Santa  Fe  Steel  Chair  Car 
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;  •  over  end  sills  and  17  ft.  8  in.  over  buffers.    The  chair  cars  weigh 

'%.  13,600  lb.  and  the  coaches  13.400  lb.     The  inside  length  is  69  ft. 

.;^--4  in.  and  the  width  is  9  ft.  1  in.,  the  width  over  side  sills  being 
• ,  9  ft.  6  in.     The  only  wood  used  in  the  cars  is  the  J^-in.  pine 

:_..riooring  and  the  window  capping.  The  exterior  is  painted  the 
new  Pullman  standard  body  color,  and  the  interior  is  finished 
in  imitation  dark  mahogany,  which  is  enameled  and  baked. 

■;.       The   construction   of  the  underframe  is   shown   in   the   accom- 

',•-,  j)anying   drawings.      It   is   made    up   entirely   of   structural   steel 

,^hapes  and  steel  plates.     The  center  sill  is  of  the  fish-belly  type, 

^jeing  2  ft.  S  in.  deep  at  the  center  for  7  ft.  6  in.  each  side  of 

the  middle  of  the  car.     These  sills  then  taper  for  16  ft.  4-?4  «"• 

•.::  to  a  depth  of  12'/^  in.  at  the  body  bolster.    They  extend  through- 


on  each  side  of  the  truck  center.  Similar  diaphragms  are  inserted 
l)etween  the  webs  of  the  center  sill,  as  in  the  case  of  the  cross- 
ties  At  this  point  each  of  the  center  sill  girders  is  reinforced 
by  a  f4-in.  by  6-in.  bottom  cover  plate,  extending  4  ft.  back  and 
3  ft.  6  in.  forward  from  the  center  line  of  the  bolster.  The 
bolsters  themselves  are  strengthened  by  7-in.,  9.75-lb.  channels, 
located  3  ft.  9Vi,  in.  on  each  side  ol  the  center  line  of  the  car. 
These  braces  also  support  the  side  bearing  of  the  car  body.  3-in. 
by  3-in.  by  %-'\n.  angles  19  in.  long,  and  a  bottom  cover  plate 
J4  in.  by  6  in.  by  15  in.  long  being  applied  at  the  bottom  of  the 
channel  in  the  center  for  this  purpose.  The  body  bolsters  are 
further  reinforced  by  a  top  cover  plate  of  '4 -in.  steel  4  ft.  3  in. 
wide,    which    extends    between    the   side   sills    in    one   piece.      A 


Steel    Passenger   Equipment  for  the  Atchison,   Topeka  &   Santa   Fe' 


out  the  length  oi  the  car  between  the  vestibule  end  sills.  The 
girders  are  14  in.  apart  and  are  made  up  of  5/16-in.  plates  with 
two  3-in.  by  3-in.  by  •>^-in.  angles  at  the  top  and  two  3-in.  by 
3-in.  by  i/^-in.  angles  at  the  bottom.  A  top  cover  plate  %  in. 
thick  and  24  in.  wide  extends  the  full  length  of  the  car.  Two 
center  and  two  intermediate  crossties  are  located  5  ft.  3  in.  and 
!>■>  ft.  2-Vji  in.,  respectively,  on  each  side  of  the  middle  of  the 
oar.  They  are  made  up  of  single  ^^-in.  pressed  steel  diaphragms 
which  extend  between  the  webs  of  the  center  and  side  sills;  a 
diaphragm  of  the  same  material  is  placed  between  the  webs  of 
the  center  sill  at  these  points.     The  crossties  are  reinforced  In- 


bottom  cover  plate  5^  in.  by  i8  m.  is  riveted  to^ach  set  of  dia- 
phragms, and  large  triangular  gusset  plates  of  y^-in.  steel  con- 
nect the  bolster  with  the  side  sill  at  the  side  nearest  the  end 
of  the  car.  r.    .:  ,    :   ^:  i-.:^.  >    ■■  _ 

The  end  sill  fs  made  up  of  a  ^-\n.  pressed  steel  diaphragm, 
extending  between  the  center  sill  and  the  side  sill.  1  his  dia- 
phragm has  a  3-in.  flange  to  which  is  riveted  a  h-'m.  by  8-in. 
lop  cover  plate  and  a  %-nT  by  6-in.  bottom  cover  plate,  the 
latter  extending  across  the  car  from  side  sill  to  side  sill.  The 
top  cover  plate  is  reinforced  by  a  3-in.  by  4-in.  by  'i-in.  angle, 
located  3)4  in.  back  from  the  face  of  the  end  sill,  and  to  this 
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:  varc  riveted  the  end  posts.     Large  J^-i"-  gusset  plates  are  used 
;■   'to  tie  the  end  sill  to  the  side  sills.     An  8-in.,  11.2S-lb.  channel  is 
.  vlocated  28^  in.  on  either  side  of  the  center  line  of  the  car  and 
extends  between  the  end  sill  and  platform  end  sill,  which  is  a 
steel  casting. 
"■  ^     The  side  sills  are  made  up  of  a  l7%-'m.  by  5/16-in.  web  plate, 
/.reinforced  at  the  top  by  a  3-in.  by  2  11/16-in.  by  ^-in.  Z-bar 
on  the  outside  and  a  3-in.  by  3-in.  by  5/16-in.  angle  on  the  in- 
side, and  at  the  bottom  by  a  3-in.  by  3-in.  by  ^-in.  angle  on^^tljfi) 


car.     In  addition  to  these  I-beams  there  are  six  intermediate  end 
posts  made  up  of  4-in.,  5.25-lb.  channels.     The  corner  posts  are 
made  up  of  3-in.  by  2  lI/16-in.  by  %-'m.  Z-bars,  which  are  re-:.. 
inforced  by  5/16-in.  by  2  11/16-in.  plates,  and  J4-in-  pressed  steel 
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■     "v.      Center  Crosstie  for  Santa   Fe  Steel  Passenger  Carg     ;• '•  •...;^.    >; 

channel-shaped  members,  with  flanges  1^  in.  and  3j^  in.,  a  1^- 

in.  by  l}4-in-  by  ^-in.  angle  being  riveted  to  the  longer  flange.  .-■: 

The   end   posts   are   secured  to   the   end   sill   by   pressed   steel  V 

gussets..    The  ezid  plate  consists  of  a  6-in^  8-lb.  cluuiuel  beat  . 


'r-  ■•••  ;;-:^^y       k 30- 

V;  .=..;•■.■■  3ecflon  F-F. 

.;. 'Arrangement  of  Body  Bolster  on  the  Santa  Fe  Steel  Car*:...-.?.: 

outside.    These  sills  extend  between  the  end  sills.    The  side  posts 
have  a  Z-shaped  cross-section,  the  through  posts  being  pressed 
from  3/16-in.  steel  and  the  short  ones  from  y%-m.  steel.     The 
belt  rails  are  y%-\n.  pressed  steel  of  Z-shaped  cross-section,  the  ■-' 
inside  and  outside  sheathing  being  riveted  to  the  flanges.     The-^ 
side  plates  are  of  Y^-m.  pressed  steel,  and  also  of  Z  shape,  ex-/.;^ 
tending  through  between  the  vestibule  ends.  ■' 

The  end  construction  is  of  an  anti-lelescoping  design,  two 
sets  of  6-in.,  23.9-lb.  I-beams  being  riveted  to  the  end  sill,  and 
the  platform  end  sill  22  in.  on  either  side  of  the  center  of  the 


Intermediate  Crosstie  for  Santa  Fe  Steel  Passenger  Cars 


to  a  radius  of  9  ft.  from  the  side  plate  to  the  I-beam  end  post, 
then  continuing  straight  across  to  the  other  I-beam.  The  upper 
and  lower  deck  carlines  and  the  deck  posts  are  pressed  in  the 
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shape  of  a  channel  from  's-in-  steel.  The  deck  sill  is  a  3/16-in. 
by  V/2-'m.  by  Sy^-in.  pressed  steel  angle.  The  deck  plate  is  a 
3/16-in.  pressed  steel  channel,  with  flanges  2}4  in.  and  a  5-in. 
web,  the  sheathing  being  riveted  to  the  flanges.  The  side  plate 
is  pressed  steel  and  of  Z  shape. 

=  In  addition  to  the  side  and  center  sills,  the  floor  is  supported 
by  a  5-in.,  6.5-lb.  channel,  located  2  ft.  15/16  in.  each  side  of  the 
center  line  of  the  car.     The  underframe  is  entirely  covered  by 
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lead,  t'lexolith  pieces,  covered  \bith  Xo.  14  sheet  copper,  are  ap- 
plied to  the  sides  and  ends  of  the  car,  except  at  the  toilet  rooms. 
The  insulation  between  the  inside  and  outside  sheathing  for  a  few 
inches  above  the  side  sill  consist^  of  four  courses  of  ^^-in,  Flax- 
linum.  The  sides,  ends  and  roaf  of  the  car  are  insulated  with 
M-in.  Flaxlinum,  tightly  fitted  and  held  in  place  between  the 
frame  members  by  No.  20  pressed  galvanized  iron  bands,  sprung 
in  place  and   fastened  by  %-'m. ,  stove  bolts.     The  frame  mem- 


•r 
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Arrangement  of  the  End   Framing  of  the  Santa   Fe  Steel  Chair  Cars  and  Coacl^es 


1/16-in.  galvani>:ed  >teel.  which  is  riveted  to  the  underframe 
members  under  the  diagonal  braces  and  gusset  plates.  On  top 
of  this  is  placed  a  layer  of  Y^-'m..  fireproof  Flaxlinum,  fitted  in 
between  the  nailing  strips  and  secured  with  cleats  with  '/.-in. 
fireproof  Flaxlinum  under  them.  A  l'/2-in.  air  space  is  left  be- 
tween thi.s  insulati(^n  and  the  floor  proper,  which  is  built  of 
?^-i«.  Hy  3'i-in    t<>uuue<i  and  groved  yellow  pine  laid  in   white 


hers  themselves  are  insulated  with  i^-in.  Flaxlinum,  cemented  at 
the  edges.  I  ^iv^-';:  ■;  ■:••: 

The  outside  sheathing  of  the  cat  is  J^-in.  open  hearth  steel 
plate,  and  the  inside  consists  of  Np.  18  steel  plate.  The  roof 
sheets  of  the  upper  deck  are  of  Ni.  14  galvanized  steel,  while 
those  of  the  lower  deck  are  of  Np.  16.  The  roof  and  hood 
covering  is  No.  16  open  hearth  galvanized  steel.    The  roof  sheets 
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are  given  one  coat  of  metal  roof  primer  and  two  coats  of  metal 
preserving  paint.  This  is  the  only  part  of  the  exterior  of  the 
car  that  is  not  sand-blasted  before  it  is  painted.  ;  ^  ;.. 

The  trucks  used  on  these  cars  are  the  Santa  Fe  standard  six- 
wheel  cast  steel  type,  having  a  10-ft.  6-in.  wheel  base  and 
37j4-in,  wheels  with  3j^-in.  steel  tires.  The  trucks  are  pro- 
vided with  Barber  rolling  center  plates  and  side  bearings, 
Symington  journal  boxes  and  L.  N.,  Creco  brake  beams.     Other 


Framing  of  the  Santa   Fe  Steel  Passenger  Cars 

specialties  applied  to  these  cars  are  McCord  window  fixtures  and 
weather  stripping,  two  North  Pole  sanitary  drinking  fountains. 
Utility  ventilators,  Gould  axle  lighting  system  with  Electric- 
Storage  Battery  Company's  batteries.  Miner  friction  tandem 
draft  gear,  type  A-19  B,  and  Westinghouse  air  brakes.  Nut 
locks  are  applied  to  all  bolts  where  possible,  and  where  this 
is  not  possible  the  bolts  are  riveted  over.  The  Chicago  Car 
Heating  Company's  system  of  steam  heat  is  used,  and  as  a 
special  feature,  two  risers,  of  \%-\n.  pipe  \6%  in.  long  extend 
up  inside  the  panels,  between  the  windows,  from  the  longitudinal 
heating  pipe.  Holes  are  made  in  the  belt  rail,  and  openings 
left  in  the  top  and  bottom  of  the  car  to  provide  a  circulation 
of  air  at  these  points.        .;■.  ";•■■    v   .,-■0!^^^^■f. ' '':.;  V^^;•->%^;    .■■;:;F  ^' '  : 


ERIE    CABOOSE 


WITHaISTEEL    CENTERo 
SILLS      .3>;-':-^v^f -^?;--.:;a:V 


There  have  recently  been  placed  in  >ervict  «in  the  Erie  a 
number  of  cabooses  with  wooden  superstructure  and  six  wooden 
longitudinal  sills,  but  equipped  with  steel  center  sills,  body  bol- 
sters and  end  sills.  These  cars  are  "2^  ft.  6  in.  long  over  body 
end  sills,  but  the  center  sills  extend  through  between  the  strik- 
ing plates,  the  distance  over  the  latter  being  33  ft.  8  in. 

The  center  girder  consists  of  two  10  in.,  35  lb.  channels  placed 
12^  in.  back  to  back,  and  a  Vi  in.  top  cover  plate  extending  the 
full  length.  The  platform  end  sill  is  a  M)  in.,  15  lb.  channel  and 
is  connected  to  the  top  of  the  center  sill  by  angles.  '  The  body 


End  View  of  the  Erie  Caboose 

bolsters  are  built  up  of  H  in.  web  plates,  with  2^-  in.  by  2}/^  in. 
by  J4  in-  angles  acting  as  top  and  bottom  flanges  on  both  sides, 
and  a  Yz  in.  top  cover  plate  extending  the  width  of  the  car. 
There  is  also  a  ^^  in.  bottom  cover  plate  extending  just  beyonU 
the  side  bearings.    The  truck  centers  are  22  ft.  2  in.  apart.  ': ": 

.     The  wooden  sills  are  5  in.  bv  9  in.,  and  rest  directlv  on  the  cen*^ 


■  -•  ■  '.V 
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The  Steel    Members  of  the   Underframe  of  the   Erie  Caboose 
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shape  of  a  channel  fcv.'iii  •  ,v-ni  ^ti».l.  Tin-  (Kok  >ill  i>  a  3/l()-in. 
by  l;'2-in-  by  S^-i-in.  pressed  >ticl  .in^K'.  Ilu-  deck  plate  is  a 
3/16-in.  pressed  steel  channel,  with  llaiiiie-  _"  i  in  aii.l  a  5-in. 
web.  the  slieatliMiii  heiny  riveted  to  the  flanues.  1  In-  >i(le  plate 
is  pressed  steel    n»d  -U  /  >liape. 

.In  addition  t«?  thi:  side  and  ci-nter  sills,  tlie  iIm. ir  i>  >ui)ported 
hy  a  5-ilL/0.5^-lb-  jrhannel.  h  2  ft    15/16  in.  each  side  of  the 

cen'tief . line  of  the- car,. .  The  nii'lcrfranu-  i^  eiitiielx    dxered  by 


lead.  Ilexulitli  jtieces.  covered  > 
plied  to  the  sides  and  ends  of  th 
The  insulation  between  the  insi 
inches  above  the  side  sill  consist 
linuni.  The  sides,  ends  and  ro( 
M-iii-  1-laxlinuin,  tightly  Iitted 
frame  members  by  No.  20  pres 
in   place  and   fastened  by   M-in. 


<  e 


s<  < 


\'oi.   S«A    No.    1 


itli  No.  14  sheet  coi)per,  are  ap- 
car.  except  at  the  toilet  rooms, 
and  outside  sheathing  for  a  few 
of  four  courses  of  V^-'m.  Flax- 
I  of  the  car  are  insulated  with 
uicl  held  in  i)lace  between  the 
1  galvanized  iron  bands,  sprung, 
stove   bolts.     The    frame   tnem- 


■■■I- 


'f-: 


■■.■'■.{■:vt: 


'-*      '"'.  '-  ' 


T/16-ii:.  ^idvanKrd  -teel.  n'hich  is  riveted  to  the  undertranu 
menibers  under  fht-  lUagona]  braces  and  gusset  plate.>-.  On  t<'i> 
.<»£  this  is  placed  a  layer  of -^Vm.  llreproof  l-'laxlinum.  iitted  in 
between  the  nailiin;  -trip-  and  secured  witli  cleats  witli  '..-in. 
lireproof  I'faxltnutn  under  them.  .\  I'j-in.  air  space  is  left  be- 
tween iha,-  uisnlatiiMi  and  the  floor  propt-r.  which  is  built  of 
f5-i|l.   by   .Vifio  "  ,V»i»u«e<i  .an<l   groved  yelloa    pine    laid    in    white 


lers  tijemselve'i  are  insulated  with  j-j-in.  I'la.xluium,  ceu>ented  at 
the  edges. 

The  outside  sheathing  of  the  ca  ,  is.  ^g-in.  open  hearth  steel 
plate,  anil  the  inside  consists  of  >  o.  18  steel  plate.  The  roof 
sheets  of  the  upper  deck  are  of  N  >.  14  galvanized  steel,  while 
those  of  the  lower  <leck  are  of  ^  i>.  If).  The  roof  and  h(X)d 
covering  is  No.  16  open  hearth  gaIvAiize<l  steel.     The  roof  sheets 
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are  "iveii  tnic  coat  of  metal  ru«>j  prinu-r  ainJ  two  coats  >>i  metal 
preserving  paint.  This  is  the  only  jiart  of  the  exterior  of  the 
car  that  is  not  sand-Masted  before  it  is  painted.       ..        ;' 

The  trucks  used  on  these  cars  arx-  the  Santa  I'e  standard  six- 
wheel  cast  steel  type,  having  a  10-ft.  6-in.  wheel  base  and 
37'4-in.  wheels  with  3M<-in.  steel  tires.  The  trucks  are  pro- 
vided with  Barber  rolling  center  plates  and  side  l>earings. 
SviniuKton  journal  boxes  and  L.  N.,  Creco  brake  beams.     Other 


ERIE 


a\BOOSE    WITHitSTttL    CENTER 

siEi>s .    u^v--  /#: -^::^^-  v„:-- 


Tlii-irc    iiavt    recently    Ixx'n   place*!,  itt    svrvuV^  ««tV  the  £rie.  ;i 

•.uiinlier  of  cabooiies  with  wooden  superstructure  and  six  wooden 
longitudinal  sills,  but  eijuipped  with  steel  |Center  sills,  body  boJ- 
xters  and  end  sills.  Ihesc  cars  are  28  it  >•  in  long  over  bod> 
en<l  sills,  but  the  center  sills  extend  through  between  the  Strik- 
ing plates,  the  «liManc».-  over  the  latT«r  '>eing  33  ft    X  in. 

The  center  girder  consists  of  two  1(1  ui .  $5  lb.  channels  placed 
]2]^  in.  back  to  back,  .uid  a  '4  iiivt."p  cover  plate  extending  the 
iidl  length.  The  plat  f4>mT  end  sill  U  ;r  JO  ih..  15  lb.  channel  and 
i-  connecte<l  to  the  t«ip  »>i  the  centfiP  *il:!  In' -'♦'^l*?-     The  body 


Framing  of  the  Santa    Fe  Steel   Passenger  Cars 

specialties  applied  to  these  car*  are  McCord  Avindow  nxiuresauii 
weather  slrippiiiji.  tw(j  N'orth  Pole  sanitary  drinkint;  f.  lUiitain- 
Utility  ventilators.  Gould  axle  li|.;liting  system  witii  Electri 
Storage  I'attery  tOmpany's  batteries,  Miner  friction  tandem 
draft  gear.  t\-pe  .'\-19  B.  and  Westingliouse  air  brakes.  Xiu 
locks  are  applied  to  all  bolts  where  possible,  ami  where  tiiis 
is  not  j>o>,sihle  the  bolts  are  riveted  over.  The  Chicago  Car 
Heating    i'otnpany's    system    i.f    steam    heat    isiised.    and    as    a 

.special  feature,  two  ri.sers  of  l'/4  i"-  l)ipe  16^4  in.  long  extend 
up  inside  the  paneks,  between  the  windows,  from  the  longitudinal 
heatiiij.;  pipe.  Holes  are  made  in  the  belt  rail,  ami  openini^s 
left    in    the   to)>   and   bottom   of   the   car   to   provide   a   circulali"n 

;of  air  at   these  iti>ints. '^"  .' '   v  -    '  V  '    ^^^  :;"■.■';/.  v"  :"v     ■':''' 


End  View  of  the  Erie  Caboost        '^/    -^■.  .    ;  I  "V   . ;; 

l)Olsters  are  l)uilt  Up  of  < ^  in  \veb  jjate*.  witlv  2^:  iii:  l»y  ^  iti. 
by  J4  in.  angleV  acting  as  top  antl  b<ntotir  llanges  on  both  sidc^ 
and  a  3I  in-  top  cover  plate  exteiiding  tlic  VfidllV  of  the  cdt. 

There  is  also  a  ' '^  in.  bottoni  cover  plate  oMeniling  just  l>ey<Hi«l- 
tlie  side  bearings.     The  truck  centers  are  22  ft    2  in.  apart. 

The  wooden  "iills  ate  5  fn.  l>y  9  iij,.  .rtttd  r«-vt  ,jti.fecrlv  .<tn  iheceiH 


The   Steel    Members   of  the    Underframe   of  the   Erie   Caboose 


•  '.'*•*    '.-'•■ 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EDITK 


Vol.  89,  No.  1 


^ 


nm 


-'^'^W^&i 


■:ir^;:e 


I 


'*'•{'      ''' 


Jani'ary,    1915 


RAILWAY    AGE    GAZETTE,.  J^IECHAXICAL    EDITION    .. 


*■ 


d^--fs^^:^ — /:^^_4Jii;^ 


-^M-'^' 


28 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EDITION 


.\    ter  girder  and  body  bolsters,  while  two  truss  rods,  one  on  either 

-■•■side  of  the  car  at  the  outside,  pass  over  wooden  needle  beams 

:•..;■  placed  3  ft.  7  in.  on  either  side  of  the  center  line.     The  draft 

gear   stops   are    riveted    directly   to   the    10   in.    channels   which 

form    the    center   sills.      The    wooden    center    and    intermediate 

.••■•  -  sills  are  carried  through  to  the  platform  end  sills,  these  exten- 

'  :\  sions  forming  sills  for  the  platform  which  is  2  ft.   1   in.  wide. 

P  The  steps  are  of  steel  construction  with  wooden  treads. 

-  ■  ■'      The  car  is  32  ft.  8  in.  long  over  the  roof  and  8  ft.  11  in.  wide 

•■   :.  over  the  eaves.     The   cupola  extends  nearly  the   full   width  of 

../...the  car  at  the  base,  tapering  to  a  width  of  7  ft.  7}i  in.  over  the 


.•I-.'  ■ 
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and  the  steel  roofs  whenever*  conditii>n«  warrant  it.  In  most 
cases,  no  attention  is  given  to  the  metal  parts  underneath  a  car, 
whereas  they  should  be  well  protected.  '.v- -  - 

Next  in  point  of  importance  is  the  steel  or  semi-steel  roofing. 
It  is  very  important  that  this  should  be  kept  in  first  class  con- 
dition in  order  to  preserve  it.  The  underside  as  well  as  the  out- 
side should  be  well  painted  wiien  the  car  is  being  constructed, 
for  the  most  deadly  enemy  to  steel  is  moisture  and  there  is  no 
place  where  it  is  more  apt  to  lurk  than  in  the  hidden  parts  of 
car  construction. 

One    of    the    most    e.xpensivd    operations    in    painting    cars    is- 


Wooden  Caboose  with  Steel  Center  Sills  and   Body  Bolsters 


-;:•.  eaves;  it  extends  6  ft.  ty^  in.  lengthwise  of  the  roof.      The  car 

Y     ■  is  14  ft.  8j'i  in.  high  over  the  cupola  roof  at  the  center.     Special 

•    ■;   attention    has    been    given    to    making   the   interior    arrangement 

■  as    comfortable    and    convenient    as    possible    for    tlie    trainmen. 

-,•.    The  weight  of  the  car  is  38,700  lb. 


RELATION    OF    THE    PAINT    SHOP    TO 
THE    REPAIR    YARD* 


stenciling,  and  it  should  be  done  witli  a  desire  to  convey  as 
plainly  as  possible  the  informafton  desired.  First,  the  name> 
and  numbers  of  all  cars  should  Ibe  in  a  uniform  place,  so  that 
any  one  may  know  at  all  times  just  where  to  look  for  them. 
I  am  glad  to  say  that  a  movement  is  at  last  under  way  to  get 
the  car  owners  to  adopt  a  syste  n  of  uniform  standards  of  let- 
tering. '      r>  :,/v'vv- ^-t^-.'^^iri; :;  ^•.i;«';v^^ 

The  officers  of  some  roads  hi  ve  advanced  the  idea  that  the 
painting  of  freight  cars  cannot  be\done  during  the  winter  months, 
especially   in   this   climate   and   o  it   of  <loors.     During  the  year 


■  ;     ;  i-  ■  •■^■■•/vVi-V-'-X-.VBY    WM.     BUCHANAN.  .'■.-■:•     ■;•-•." 

Foreman  Painter,  DeTaware,  Lackawanna  &  Western,  Faat  Buffalo,  N.  Y. 

There  is  no  money  expended   in   the  maintenance  of  railway 

equipment  that  gives  more  value  than  that  used  in  protecting  a 

car  well  with  paint.     On  the  steel  car.  rust  and  corrosion  soon 

"take  place,  caused  frojn  sulphur,  dripping,  etc.,  and  the  car  be- 

.   comes  weakened  and  is  a  source  of  danger  in  transit. 

i      On  the  road  with  which  I  am  connected  it  is  considered  neces- 

V  sary  to  repaint  steel  cars  once  in  three  or  four  years,  covering 

■;■  all  portions  of  the  car,  and  as  far  as  my  observation  has  gone 

.  the  stenciling  is  always  legible  and  most  of  the  exterior  of  the 

"car  is  in  good  condition.     We  employ  a  system  of  painting  the 

•'cars  in  series,  so  that  no  haphazard  painting  is  resorted  to.     Our 

wooden   cars   give   a   longer   term   of  service.     However,   those 

which   have   steel   underframes    require    closer   checking   and   if 

we  discover  the  frames  are  rusting  we  scrape  and  paint  them 


1907,  when  we  started  the  work 


at  our  East  Buffalo  shops,  we 


:-v 


*From  a   paper   read   before   the    Niagara    Frontier   Car   Men's   .\ssociation. 
BuflFalo,  N.   y.,   December    16.    1914. 


painted,  1.413  cars.  Nine  cars  w<  re  painted  in  January,  three  in 
February  and  two  m  M.ircb.  so' that  we  were  practically  at  a 
standstill  for  three  months.  Duriti^  1^09  we  painted  2,198  cars;  of 
these  we  painted  156  in  Januarjj.  12S  in  l*'ebruary  and  182  in 
March.  In  1914  we  painted  (Aen  3.(KX)  cars,  of  v  hich  177  were 
done  in  January,  158  in  February.)  165  in  March  ap.<l  122  iii  April. 
1  think  these  figures  show  that  wk  have  been  wrong  in  assuming 
that  work  of  this  nature  could  not  l>e  done  during  the  winter 
months.  Previously  our  year's  tojal  output  was  reduced,  and  we 
were  obliged  to  lay  otT  men  of  ^onie  experience  who  were  of 
more  value  than  new  men,  due  tt)  tlie  fact  that  in  working  to- 
gether, they  become  more  efficient  ^nd  can  accomplish  more  work. 
.\s  most. of  the  work  done  is  In  the  open  air,  tracks  should 
be  assigned  for  this  special  purpose  so  as  not  to  interfere  with 
the  repair  men.  The  weighing  pi  cars  is  no  small  item  and 
should  be  entrusted  to  a  reliable!  man  who,  after  the  cars  are 
weighed,  can  put  on  the  new  weifht.  giving  a  report  of  the  old 


.*•■ 


January,   1915 


RAILWAY    AGE    GAZETTE.    MECHANICAL    EDITION 


29 


.    ;■_-»..    \      ■ 


m 


as  well  as  the  new   weights  so  that  tlie  proper  reports  can  be' 
inade. 

The  men  who  are  assigned  to  look  after  the  repair  yard  must 
at  all  times  be  on  the  alert,  for  whenever  cars  are  undergoing 
repairs,  more  or  less  of  the  sheathing  is  ripped  ofiF,  destroying 
the  stenciled  information  which  should  be  replaced  before  the 
car  goes  back  into  service.  One  item  is  wrong  dpor  numbers, 
due  to  the  fact  that  an  old  door  from  some  other  car  has  been 
used  instead  of  a  new  one.  This  is  a  source  of  confusion  to 
those  who  are  obliged  to  take  numbers,  as  often  the  number  is 
taken  from  the  door  instead  of  the  side  of  the  car.       '  > '  ^•;     ";  • 

The  reclaiming  of  paint  skins  and  settlings  is  an  ifem  that 
should  be  thoroughly  looked  after,  for  considerable  money  can 
very  soon  find  its  way  to  the  scrap  pile  if  the  stock  man  is  not 
vatchful.     He  should  also  be  responsible  for  tools  and  brushes 


END   CONSTRUCTION    OF    CANADIAN 
PACIFIC    STOCK    CARS 


The  fact  that  stock  cars  are  used  for  many  other  kinds  of 
freight,  such  as  lumber,  rails,  ties.  etc..  seems  to  have  been 
ignored  by  many  designers  and  builders.  As  a  matter  of  fact, 
if  a  careful  check  were  made  on  some  roads  it  would  probably 
be  found  that  stock  cars  are  used  for  this  class  of  traffic  con- 
siderably more  than  for  livestock.  Even  though  the  percentage  . 
of  this  traffic  does  not  run  high,  the  ends  of  stock  cars  will,  on: 
the  average,  receive  more  severe  end  shocks  than  box  cars  be- 
cause, with  the  exception  of  rails  or  similar  loads  of  steel,  the 
majority  of  the  materials  loaded  in  them  are  piled  high  in  the 
car  and  some  of  them,  particularly  pipe  and  pulpwood,  are  slip- 
pery, which  causes  them  to  produce  heavy  shocks;  on  the  other 
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given  out  each  day  and  scl  that  they  are  returned  at  the  end  of 
the  day's  work  and  placed  where  they  belong.  A  suitable  build- 
ing for  the  storage  of  oil  and  paints  is  essential  as  well  as 
modern  devices  for  mixing  paint,  and  sanitary  quarters  should 
be  provided  for  the  workmen. 


hand  box  cars,  being  used  for  a  greater  variety  of  lading,  do  not 
so  frequently  have  a  load  of  this  description. 

This  condition  is  not  taken  care  of  in  many  designs,  and  for 

this  reason  the  end  arrangement  of  the  latest  type  of  car  built 

^  ^y  the  Canadian  Pacific  may  be  of  interest,  as  illustrating  how 

^^  „   ""'"  v.^'-'  ■"  '      ^    ^      ^-^'  a  substantial  end  may  be  easily  and  economically  applied  to  a 

fh?       If  r.         tl     ?""  '^'  PRACTiCE.-If  oxygen  is  added  to      car  of  otherwise  standard  construction.     This  car  is  a  standard 

the  air-blast  for  a  blast  furnace  so  that  ,t  is  present  to  the  extent      design  that  has  given  excellent  service  for  some  years,  but  the 

of  23  per  cent  m  the  a.r  instead  of  the  normal  21  per  cent,  there      newer  cars  have  been  constructed  with  steel  center  sills  in  con- 

s  a  saving  of  from  110  to  130  lb.  in  the  amount  of  coke  required      nection  with  reinforced  ends  to  eliminate  draft  gear  troubles. 

Iw  n  M°"  °c '•''°';'/"^  ""  ""  "  '^'"^  '°  ^"  °*  ^         "^^^  ""^  construction  consists  of  two  5  in.  11.6  lb.  Z-bar  end 

Ingher  ^n^hty.-Scenttfic  A^nmcan.  posts,  heavy  angle  corner  posts,  a  5  in.  11.6  lb.  Z-bar  end  plate 
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>C^ 


■n^ 


RAIIA\.\^     Al.l.    i;A/KITK,    MlAllAMcAL    ilDllloX 


tor  girder  an*l  body  bolsters,  wljilo  two  truss  rods,  one  on  cither 

,, ,  ;    sidf  of  the  car  at  the  nutsidi'.  i»ass  over  wooden  tuedle  beam< 

;•■    placed  3  ft.  ?m.  on  either  side  of  the  center  line.     Tlu-  draft 

gear    stops    are    riveted    directly   to    the    10    in.    channels    wliicli 
•  ;,  :  form   the    center    sills.      The    wooden    center    and    intermediate 
.-(  :    ."iills  are  carried  through  to  the  i.'latforni  end  sills,  these  exien 
.  ;■  sions  forming  ."^ills   for  the  platform  which  is  2   ft.    1    in    wide. 

The  steps  are  of  steel  construction  with  woo<len  trtads. 
:.'--^.  ,    The  car  is  32  ft.  H  in.  lony  (jver  the  roof  and  8  ft.  11   in.  wide 
^ver  the  eaves.     The  cupola  extends  nearly  the    full   width   oi 

the  car  at  the  base,  tapfrinjji  to  a  width  of  7  ft.  "'4   i"-  "ver  the 


and  the    .steel    roofs   wheneve 


cases,  no  attention  is  141  ven  to 


whereas  they  should  be  well  {i  "otecte«l 


Next  in  point  of  iinportaticc 
It  is  very  important  that  this 
dition'in  order  to  preserve  it 


Vol..   S".    .\n.    I 


conditi'-ji-   warrant  it.     In   tnost 
titc  inttal  part's  underneath  u  car. 


is  the  '•teel  or  senii-stcel  roolingv 
sliould  be  kept  in  first  class  con- 
Th*   un«lerside  as  well  as  the  out- 


side should  be  well  painted   wiuii   the  car  is  being  constructed. 


for  the  most  deadly  enemy  to 
place  where  it  is  more  apt  t<> 
car  construction. 

One    of    the    inc-t    c  \pen>i\ 


steel  is  moisture  and  there  is  n<> 
lurk   than  in  the  hi«lden  parts  of 


■  'per;ui"n>    in    ii;iinting  cars    ts.    ;^ 


Wooden   Caboose  with   Steel   Center  Sills  and    Body   Bolsters 


eHveii  it  extends  6  ft.  6-y»  in.  Ungthwise  of  the  r.n.f  I  lu-  car 
•is  14  ft.  8' J  in.  high  over  the  cupola  roof  at  the  center.     Special 

1  attention  has  been  given  i'>  making  the  interi.ir  ananiicim  iit 
as    Comfortable    and    convenient    ;t>    p<jssible    for    tlu     trainnun. 

■The  \\ei^;lit  of  the  car  is  ASjtXi  lb.    . 


RELATION     OF    THH     PAINT    SHOP     lO 
TilF    KHPAIH     VAKU 


-tcncilinti.    and    it    *b'>uld    In-    il< 


le    wit!i    a    desire    to    convey   a- 


.'.   Foreman  Painter.   IJtIuw an-,    l.acka».iMna  A    W  i-sicrn,   I'lisi   Kiilfalo.   N.   V. 

•.  •        There   is   no   uii.ney  v\i)iiuKd    in    the   maintenance   of   railwax 
y .'.   eifiupment  that  give>  more  value  than  that  used  in  protecting  a 

"car  well  witJi  paint.     On  the  steel  car.  rust  and  corrosion  sixm 
.       t.ike  place,  caused, froin  suliihur,  dripi)ing.  etc.,  ;in<l  i!u'  car  be- 
' ; . .  •  c,  ,ni€s  we.ikeru-d  and  is  a.  source  of  danger  in  transit. 
'-  ■  On  the  road  with  which   I  am  connected  it  is  con>idcre»l  neces- 

■■;  sary  to  repaint  steel  ears  once  in  three  or  four  >ears,  covering 
;  ,  all  portions  of  the  car;  ami  as.  far  a-  my  ob-er\.ition  lias  gone 
;-•  thie  stenciliiig  isalway.s  legible  and  most  of  the  exterior  of  the 
.:'    :  car  is  in  gooil  ci>ndition.     We  employ  .-i  system  of  painting  the 

.  :  cars^  in  sfries.  si>  lhatn*>  iiai'ha/arr]  paintinii  is  resorted  to.     Our 

%■■  W'OOjJcn  tar^  give  a  longer  term  of  service.  lloue\er,  those 
;■  which  have  steel  lul<^erframe^  re<iuire  closer  checking  ami  if 
.■■■we  di.scover  the' frames  are   mating   we  scrape  and   i>aint    them 

•From  .1   |^'i[p«r   rea<l   Ijcfure  tin-    .Viat^;iia  .  rroiil-jvr  l';ii    M<ii'~    .\»>i  ii;iti<'!i. 
liufTalo.   .\.    v..    n<ctiiil<cr    I'l,   19U.  - 


plainly    as    possji)b    liie    inli>rmaiion    i'k  »ired.      First,    the    name^ 

,in<!    number'^   of  all   car>    ^l1ould 

;iny   one   may   know    ;ii    all   time 

I   am  glad  to  say  tiiat  a  niovem 

the   car  owners   to  .adopt    a   »y-te 

lering.       ■'.'    .-'■■.'  ■    •'    ■;  /■-■ 

Ihe  officers  of   •^oIne   roads   It; 
(lainting  of  freight  car>  cannot  be 
I  >pecially    in    this    cliiii.ite    and    o 
I'W.   wilt  II    we    started    tlie    Work 
painteil,  1.4i3  car-      Xine  car-  u 
I'eliruary    and   tuo    ui    .M.ircli.    - 
-tamKlill  for  tbree  months.     I  )nrii 
lb«-e    wi-    )i;iint<.d    l.^'»    in    Jaiui.irx 
March.      In    lUI-l   ue   painted   o\tr 
doi;e  in   |  iniiarv.  l.\S  in  !-ebr'i:ir\ 
I   think  tlu-e  lit^nres  show  ib.it   w 
lii.-it    wirk    of   tbi-    nature   could    1 
inoiitli-.     rre\iou-ly  ■  .ur  year">  t' 
were   oliliyeil    t-i    la>    otf   men    of 
more  \altie  than   iieA    nun.   <lne 
gether.  they  become  more  etiicietn 

.\s   most -of  tlu    u  ork    done   i- 
l«e  .i-signed   ivr  this  special   i>nrii 
the    repair   men.      Tlu-    weighing 
should   be   entru-ted    to   a    relia1>li 
utigbed.  can   put   on   tlu-  new   wei 


be  in   a   uniform  place,  so  thai 

ju-t    where   to   look    for   them 

•nt  i-  at  last   under  way  to  get 

n   of  uniform   standartls  of  let- 

\e   advanced    the   idea   that    the 

done  durint;  tbe  winter  months^ 

It    of   iloors.      During   the   year 

It   o»ir    I-'a-t    I'.nfYalo  shops,   we 

re  jiamted  in  January,  three  in 

lli.tt    we    wire    |)raclically    at   a 

i;  l«'(l"'  w«'  p.iinttd  2.V>^  car.>;  oi 

US    ill    b'el.ruary    and    IXJ    in 

\tHHl  cars,  of  v  Inch   177  wert 

Kr  in  Mir.-!i  .-.I  il  ]22  ii.  .\pril 

lia\e  been  wrong  in  assiuninjj 

ot    br   done   during  the   whiter 

;d  ■ 'lit  1  lilt   u.is  reduced,  and  wc 

oiiu    e.xperieuce   who   Were   of 

.  the   f.ut   tli.it   in   Working  to- 

untl  can  aicotnplish  moreWork 

in   tlu    opiii   air.   tracks   shoiibl 

■>e  -i'  a-  not  to  interfere  with 

■  f    var-    is   no   sm.tll    item    and 

man    who.   after   the  cars   are 

lit.   i;i\iiu;    a   r<port   of  the   oM 


■f  ^-  ,•■■  ■•■  ;•; .  ■ 
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as  weil  as  the  tu-w   woiiihis  >.)  thntt|iepfb|i(eT:  reports  can 
•;  made. 

•  The  men  who  are  assigned  to  look  after  the  repair  yard  must 
at  all  times  be  on  the  alert,  for  whenever  cars  are  undergoing 
repairs,  more  or  less  ot  the  i«ht«atliin,sr  is  ripped  off.  destrnying 

'ilie  stenciled  int'ormatinn  which  !-hi>uld  be  replaced  iRlort'  the 
<ar  goes  back  into  service.  One  item  is  wrong  door  numbersy 
Vlue  to  the  fact  that  an  oM  door  from  some  other  car  has  been 

""sod   instead   of  ;i   iu\n    • 'iu-        This    is   a    source  «^>f  confusion  to 
those  who  are  oliligt-d  t"  take  nuinbers,  as  often  the  iiunjbcr  is 

-  taken  from  the  d«M)r  instead  of  the  side  of  the  car. .'  '     ^  "       " 

.  The  reclaiming  of  paint  skins  ami  settlings  is  an  item  that 
should  be  tliorouiihly  looked  after,  for  considerable  nu>iiey  can 
.very  soon  tiiid  its  way  to  the  >»crap  pile  if  the  stock  tnan  is  not 

. watchfifl.     lie  should  also  be  responsilile  for  tools  and  brushe> 


END   GONSTRLGTION    OF   CANADIAN 
PAGIFIG    STOGK    GARS 
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Z-Bar   <JV 


Shea  things 


The   fact  that   Stock  cars  are.u.sed   for  many  other  klndsijif 
freight,   such    as    lumber,    rails,    ties.   etc..    scenic   to   have   K-i-u. 
ignored  by  many  designers  and  I'uilders.     .\s  a  matter  of  fact' 
ti  a  careful  check  were  made  oii  some  roads  it  would  probaidy 
be  found  that  stock  cars  are  usied  for  this  dass  of  traffic  t^m-' 
siderably  more  than  for  livestock.     T'-ven  though  the  percentaye, 
of  this  traffic  <l<jes  not  run  hiyli.  the  ends  \»\   stock  car*  will,  on 
the  average,  receive  more  severe  end  shocks  than  box  cars  "beV - 
cause,  with  the  exception  of  rails  or  similar  loads  of  steel,  the 
majority  t.f  the  materials  loaded  in   them   are  piled  high   in   the 
car  ami  soim-^  of  them,  j)articularl\   jupe  and  pulpwood.  are  slip- 
pery, which  causes  tliem  to  prodtice  heavy  shocks;  on  the  other 


::^^Y<^  -■^-^'■^^'i-^-^'^'^^--''"^^-^-^] 
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End  Arrangement  Used  on  Canadian  Pacific  Stock  Cars 
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given  out  each  day  and  .-ev  thai  they  are  returned  at  the  etid  of 
the  day's  work  and  placet!  where  they  belong.     A  suitable  build- 
ing  for   the   storage  of  oil   and  paints   is  essential   as   well  as_- 
modern  devices  for  mixing  p.iiiit,  and  sanitary  quarters  should 
be  provided  for  the  workmen. 

Oxygen  in  Blast  Ft  knuk  I'kUTtcE.— If  oxygen  is  added  to 
the  air-ldast  for  a  lilast  furn.ice.  so  that  it  is  present  \o  the  extent 
of  23  per  cent  in  the  air  insteael  of  the  normal  21  per  cent,  there 
is  a  saving  of  from  110  to  13()  lb.  in  the  amount  of  coke  required 
to  smelt  a  ton  of  iron.  an«l  the  iron  produced  is  said  to  be  of  a 
higlur  quality,— .?c-f('Mff^f  American,        v      y';         -   ^;    .      ;  ;    :  % 


band  Ihvx  cars,  being  used  for  a  greater  \anay;6i  la#|ig;  do  iitet 
so  fret|uently  have  a  load  of  this  description. 
.piiR  condition  is  not  tak««  care  ^f  in  many  <lesigns,  and  for 
this  reason  the  end  arrangement  of  the  latest  type  of  car  built 
by  the  t  anaiHan  Pacific  may  be  of  interest,  as  illustrating  how 
a  sub.^tantial  end  may  be  easily  and  economically  applied  to  a 
car  of  otherwise  standard  construction.  Thi>  car  is  a  standard, 
design  that  has  given  excelk-iit  service  f«»r  some  years,  but  the 
newer  cars  have  been  constructed  with  steel  center  sills  in  con- 
nection with  reinforced  ends  to  eUminate  draft  gear  troubles. 

The  end  construction  consists  of  two  5  in.  11.6  lb.  Z-bar  end 
posts,  heavy  angle  corner  posts,  ir  .=^  in    11:6  lb    Z-bar  etit^rplate 
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securely  attached  to  the  end  posts,  and  corner  posts  securely 
attached  to  the  wooden  side  plates  by  means  of  gussets  with 
several  bolts  through  the  timber.  The  lower  ends  of  the  end 
posts  are  connected  to  a  sill  plate  passing  over  the  top  of  the 
wooden  end  sill  and  riveted  to  the  steel  center  sill,  lirmly 
uniting  the  center  sill  construction  and  the  end  framing.  The 
end  lining  consists  of  2}i  in.  tongued  and  grooved  pine  or 
spruce  for  a  height  of  4  ft.  above  the  flooring,  with  1^4  i"-  thick- 
ness the  balance  of  the  height. 

This  construction  produces  a  car  that  is  economical  in  First 
cost  and  will  satisfactorily  withstand  ordinary  service  conditions 
either  for  stock  or  other  lading. 

The  last  order  of  these  cars  was  equipped  with  socket  cast- 
ings inside  of  the  slats  to  support  temporary  decks.  This  tem- 
porary deck  is  so  designed  that  if  similar  castings  are  applied, 
the  same  deck  will  be  interchangeable  in  any  36  ft.  car.  When 
these  castings  are  applied  to  a  car.  the  sheathing  board  immedi- 
ately below  the  fascia  is  removed  to  provide  ventilation  for 
lading  carried  on  the  upper  deck.  ;  -  -rr  :  .»  ■f-''. 


JOINT    CAR    REPAIR    SHOPS    AT    LARGE 

,...:.,..,.....  .    TERMINALS*  .v.  -.. .  ...v.- 


.'I.;-.-     .''"^V-Sr'y'  ■■    '■    ■       BY  F.  C.  SCHULTZ       "■'"-'■-■'"   .■,:v:':  .{: 

i"  •:   ■.'••■■.;■. -.V' ^   '.        Chief  Interchange  Inspector,  Chicago,  III.      t.'/i'     '•'■'•■. 
,-■•■  ..•  J. ■:■..■•  .   •  ■■  aV-..  ■,.-•  ■    ■• 

Joint  repair  shops  should  be  established  in  districts  in  which  a 
large  number  of  industries  are  located,  so  that  after  bad  order 
''  loaded  ^ars  arriving  in  these  territories  are  unloaded,  they  can 
be  repaired  and  reloaded.  This  avoids  hauling  the  car  back  empty 
to  the  delivering  line,  and  also  creates  a  supply  of  good  order 
rars  for  loading  at  industries  in  such  districts.  If  such  cars  were 
repaired,  it  would  also  avoid  the  necessity  of  the  hauling  of  a 
large  number  of  empty  cars  into  such  districts  for  loading. 

The  available  cars  for  such  joint  shops  in  Chicago,  for  ex- 
ample, would  amount  to  about  250  cars  per  day,  including 
both  light  and  heavy  repairs.  In  addition  to  the  cars  that  ac- 
cumulate in  these  territories,  provision  should  also  be  made 
for  forwarding  to  such  shops,  foreign  bad  order  cars  which 
accumulate  in  the  terminals  of  railroads  in  the  vicinity  so  as 
to  entirely  relieve  the  railroad  companies'  shops  from  the  neces- 
sity of  repairing  foreign  equipment.  It  is  far  more  economical 
to  carry  such  necessary  foreign  material  as  is  needed  at  a  joint 
shop  than  it  is  to  carry  a  supply  at  each  of  the  shops  of  the 
various    railroads    entering   a    large    terminal. 

The  M.  C.  B.  Rules  which  went  into  effect  on  October  1, 
1914,  and  in  particular  rules  1,  2  and  120,  have  brought  about 
the  accumulation  of  a  large  number  of  foreign  bad  order  cars; 
if  such  repairs  were  made  at  a  joint  shop,  a  great  deal  of  the 
material  removed  from  the  cars  which  the  car  owner  orders  dis- 
mantled under  rule  120  could  be  used  when  making  repairs  to 
foreign  cars.  If  joint  car  shops  were  established,  an  organi- 
zation should  be  created  to  supervise  as  follows : 

First :  To  authorize  repairs  that  arc  necessary  by  making  an 
inspection  of  the  cars. 

Second :  To  see  that  the  repairs  are  properly  made. 

Third :  To  see  that  bills  are  properly  rendered  for  the  work 
done. 

One  of  the  great  advantages  to  be  gained  by-  having  a  joint  car 
shop  would  be  the  creation  of  a  car  supply,  thereby  saving  a 
large  amount  of  money,  both  in  intermediate  switching  charges 
and  per  diem  which  accumulates  while  such  cars  are  being  moved 
back  and  forth.  The  delay  of  moving  such  cars  to  repair  tracks 
for  repairs  should  also  be  considered.  '■■■':> 

To  illustrate,  if  a  car  moving  under  load  from  one  railroad  to 
another  via  a  switching  line  to  an  industry  is  found  in  bad  order 
on  unloading,  it  is  returned  to  the  switching  line  for  delivery  to 
the  originating  line  where  the  repairs  are  finally  made.     A  joint 
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car  shop  would  reduce  the  switching  and  make  the  car  available- 
for  loading  more  quickly,  as  well  as  reduce  the  liability  of  dam- 
age due  to  accident  on  account  of  handling  bad  order  cars. 

Another  matter  that  would  have  to  be  looked  into,  would  be 
the  question  of  the  proper  ampunt  to  be  allowed  to  the  terminal 
line  for  switching  charges  tQ  and  from  such  shops.  When  a 
car  is  delivered  to  a  switching  line  under  load,  a  switching  charge 
is  made  which  carries  with  it  the  return  of  the  empty  car  to  the 
originating  line.  The  movement  of  cars  from  industries,  after 
they  are  unloaded,  to  the  shofs  for  repairs  would  be  about  the 
same  as  though  the  cars  were  returned  to  the  originating  line 
empty,  and  switching  charges  should  only  be  allowed  for  the 
service  of  switching  the  car  from  such  shops  after  the  repairs 
had  been  completed.  This,  however,  would  not  apply  to  cars 
delivered  empty  to  such  lines  by  railroad  companies  for  repairs 
at  such  shops;  in  such  cases  separate  rates  should  be  made. 
*  — 
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DEFECTIVE  BOX  GARS* 


;.:,";'  ■  ....;  •,-..;;  :..,v    BY  U  BROWN     ..  v/  ::'\.^-}y<^%^' ■:'■"■:'■..■'■; 

The  most  important  defects  in  box  cars  are  those  which 
cause  a  lack  of  thorough  protection  to  lading.  .\  box  car  is 
housed  for  the  dehnite  purpose  of  protecting  freight  against 
loss  and  damage  and  any  car  which  is  built  for  this  purpose 
should  be  so  designed  that  under  ordinary  wear  and  tear,  with, 
reasonable  maintenance,  all  parts  should  combine  to  give 
thorough  protection  during  the  full  life  of  the  car.  The  box 
car  has  been  developed  and'  used  on  this  continent  much 
more  than  elsewhere  and  even  today  foreign  countries  are 
moving  their  freight  largely  in  open-top  cars  covered  only 
with  waterproofed  cloth. 

The  superstructure  of  a  box  car  is  an  expensive  article 
compared  with  that  on  a  g<^ndola  car  and  much  more  is 
expected  of  it  in  the  way  of  prtotection  of  lading.  The  defects 
which  cause  this  lack  of  protqction  can  usually  be  attributed 
to  faulty,  design,  poor  workm  mship,  rough  usage  or  lack  of 
maintenance.  Designers  are,  too  frequently,  not  in  close 
enough  touch  with  the  cars  th«y  have  designed,  and  are  work- 
ing on  new  designs  before  the  defects  in  the  previous  ones 
have  been  developed  far  enough,  or  discovered  at  all.  This 
condition  is  more  liable  to  o  :cur  when  railroads  want  cars 
in  a  hurry,  which  is  usually  tlie  way  they  want  them.  .A  car 
often  shows  weaknesses  after  several  years  of  service  which 
were  not  apparent  when  it  was  new.  Much  poor  workmanship  is 
caused  by  men  working  unden  the  piecework  system;  under 
these  conditions  the}-  will  not: waste  a  minute  to  make  good 
a  defect  which  can  be  hidden,  ^d  this  frequently  occurs  when 
the  system  of  inspection  is  laK.  Rough  usage  is  something 
for  which  the  operating  department  is  chiefly  responsible, 
but  the  car  designer,  builder  and  repairer  can  each  do  their 
share  to  prevent  its  bad  effects. 

The  most  common  defects  which  cause  loss  and  damage 
are  in  roofs  and  doors.  The  remedy  for  these  defects  lies  in 
eternal  vigilance  and  a  constaiit  lookout  should  be  kept  for 
signs  of  weakness.  Much  gooa  information  can  be  obtained 
by  inspecting  cars  in  rainy  -j^eather  and  by  watching  cars 
traveling  when  loaded;  by  car  (designers  getting  in  touch  with 
operating  conditions  and  obtaining  information  from  those 
in  a  position  to  regularly  obsefve  cars  in  service  and  on  re- 
pair tracks.  Any  part  of  a  caf  should  be  of  such  a  /nature 
that  with  reasonable  maintenance  it  will  give  satisfaction  . 
during  the  whole  life  of  the  car.  Designs  should  be  simple 
but  efficient  and  a  few  dollars  spent  in  careful  designs  may 
save  many  times  as  much  money  later.  The  railroads  can- 
not spend  money  to  better  advantage  than  to  see  that  the  de- 
signs of  their  box  cars  are  carefully  made  and  thoroughly 
considered  in  the  smallest  details  and.  if  necessary,  thor- 
oughly tested  before  the  buildingi  of  large  numbers  of  cars. 


■■» 


•From    a    paper    presented    at    the  December   meeting  of   the    Car    Fore- 
men's .Association  ox  Chicago. 


•Entered  in  the  car  department  comittition  which  closed  October  IS,  1914, 
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HANDLING  WORK  REPORTS  AT  ENGINE 

HOUSES* 


BY    JESSE     E.    TEFFT. 
Chief  Clerk,  Motive  Power  Department,  New  York  Central  &  Hudson  River, 

Peekskill.  N.  Y. 

The  report  of  work  required  on  locomotives  at  engine  houses 
on  one  of  the  main  line  divisions  of  a  large  eastern  railroad  is 
handled  with  the  use  of  three  forms.     That  shown  in  Fig.   1  is 


sary  repairs  made  the  book  is  also  signed  in  the  proper  column  by' 
the   workman   who  cares   for  this  class   of  work.     This   renders 
it  easy  to  place  responsibility  for  failure  of  this  equipment  if  such 
failure  is  due  to  neglect  in  maintenance  or  to  the  engineman  not, 
reporting  the  defects. 

The  form  shown  in  Fig.  2  is  in  book  form,  containing  either 
150  or  300  pages,  according  to  the  size  ^f  the  terminal  where  it 
is  in  use,  and  entries  are  made  in  black  ink  by  the  work  report 
clerks   from  the  dictation  of  the  engineman  on   arrival.     Each. 
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v;)^  :'^^4^        ot  LocomotiYes  at  Bnd  of  trip,  and  of  Air  Brake  Equipment  before  leaving  terminal  v>^;HiKv^£^ 
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Fig.   1 — Form   Showing  Condition   of   Engine  at   End   of  Trip 


[;■;  tised  for  reporting  the  condition  of  the  locomotive  at  the  end 
of  the  trip  and  of  the  air  brake  equipment  when  leaving  the 
terminal.  The  form  in  Fig.  2  is  used  to  indicate  the  condition 
of  the  locomotive  at  the  end  of  the  trip  and  that  in  Figs.  3  and  4 
is  the  locomotive  work  card.  The  practice  is  uniform  at  each 
point  on  the  division. 

The  form  in  Fig.  1  is  in  book  form  containing  150  or  300  pages, 
according  to  the  size  of  the  terminal  at  which  it  is  used,  and  shows 


item  of  work  reported  is  shown  sepairately  and  ntintbered  in  con- 
secutive order,  commencing  with  No.  1,  for  each  locomotive. 
For  example:'  '  ^   -''^^■'- '-'■-■-  '-^y-    v;'.;;,/--^ '.■  .;n.=  ^ ';...'■".■>."  .:'"':v  '•■  i  •:  - 


Right  injector  does  not  prime 

Clean  out  tank  wells 

Repack  right  trailer  box  or  examine  brass.. 


.   fc   ■  W  '•   t 


>^«.*«'J»V*  .*  •  •  •  •>-•  ^0.   1 

•  •.••»  **•-»-'■.•  •  •  •  «  ^i  O.    b 

b'a.  ••■!•••«•••  «^0.      O 


The  numbers  of  each   item  are  shown  in  the  column  at  the 
extreme  right-hand  side  of  the  V^^-  ^^^l^i^^^:  .''  ..^1    .■,-■-• '-■■-'" 


'.■■> 


Condition  of  Locomotives  at  end  of  Trip* 


Loco.  No. 


The  Locomotive  is  in  good  condition,  with  following  exceptions-    >  ■ 

'^^^'■y--'r-f--''-:^'  (To  be  signed  by  ENGINEMAN  and  INSPECTOR) 
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Fig.    2 — Form    for    Reporting    Locomotive    Repair    Work 


the  condition  of  the  air  brake  equipment,  also  of  the  injectors  on 
locomotives  arriving.  Entries  are  made  in  black  ink  by  the  work 
report  clerks  from  the  dictation  of  the  engineman  who  signs  the 
book  with  his  full  name  in  ink  before  leaving  the  office,  each 
item  being  marked  "O.  K."  or  "Not  O.  K."  as  the  case  may  be. 
After  the  air  brake  equipment  has  been  inspected  and  the  neces- 

"Entercd  in  the  competition  on  Engine   House  Work,  which  closed  July 


It  might  be  said  here  that  a  vigorous  campaign  of  instruc- 
tion is  conducted  by  the  road  foremen  and  assistant  road  foremen 
of  engines  among  the  enginemen  to  educate  them  along  the  lines 
of  rendering  clear  and  concise  reports  covering  the  existing  de- 
fects as  nearly  as  possible.  This  means  a  saving  in  time  for 
the  engine  house  force  as  it  relieves  them  of  the  necessity  of 
searching  for  the  cause  of  the  trouble. 

Each  engineman   signs  his   full  name  in  ink  under  the  items 
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reported  by  him  on  his  locomotive.  If  an  cngineinan  has  nothing 
to  report  his  locomotive  number  is  entered,  and  he  signs  the 
book  over  the  words  "No  Defects."  Any  work  not  reported  by 
the  engineman,  and  found  necessary  by  any  of  the  inspectors,  is 
also  entered  in  this  book  in  red  ink  by  the  clerk  and  signed  for 
by  the  man  making  the  report.  '   v  : 

The  small  work  slips  shown  in  Figs.  3  and  4  then  come  into 
use.  Work  reported  on  the  form  in  F"ig.  2  is  transcribed  by  the 
clerk  to  these  slips,  a  separate  slip  for  each  item  reported,  the 
numbers  of  the  slips  corresponding  with  the  numbers  of  the 
items  shown  in   Fig.  2.     The  slips  are   distributed  to  the  sub- 


LOCONOTIVE  WORK  CARD.       No._/_ 

r_i_ or  Inip. i_  Haoe  and  Date 


Ki(.  No.    I    £nf'r_!I or  Iniji. 
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Fig.  3— Work  Report  Slip 

foremen  by  the  engine  liouse  foreman,  being  given  out  according 
to  the  nature  of  the  work,  boiler  work  to  the  foreman  boiler- 
maker,  oiler's  and  doper's  slips  to  the  head  oiler,  machine  work 
to  the  gang  foreman,  etc.  These  foremen  distribute  the  slips  to 
the  men  who  actually  perform  the  work.  .. , 

The  work  slips  are  divided  into  three  classes,  as  follows : 

\. — Includes  all  forms  showing  defects  which  were  remedied 
before  the  engine  was  despatched.  ..■..'-;••.■-■  .•■■•...    '•■••."/'.;-■; 

2. — Includes  all  forms  for  repairs  which  in  the  judgment  of 
the  foreman  are  not  necessary. 

3. — Includes  all  forms  covering  defects  that  were  not  remedied 
before  the  engine  was  despatched.  ^.-  .  -''.  '•  -^ 

First-class  slips  must  be  properly  dated  and  signed  with  the 
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Fig.  4 — Reverse  of  Work  Report  Slip 

full  name  of  the  workman  who  makes  the  repairs.  Second-class 
slips  are  marked  with  the  words  "not  necessary"  by  the  engine 
house  foreman,  who  signs  and  dates  them  across  the  face.  Third- 
class  slips  must  show  on  the  back  why  the  work  was  not  done 
before  the  engine  was  despatched,  over  the  engine  house  fore- 
man's signature  and  the  date  of  signing.  As  soon  as  each  slip 
is  completed  it  is  deposited  by  the  workman  in  a  box  provided 
for  the  purpose  in  the  engine  house.  These  slips  are  collected 
by  a  messenger  and  taken  to  the  work  report  clerk  who  checks 
them  off  in  the  book,  Fig.  2.  as  follows : 

For  first-class  slips  a   figure  1   is   placed  opposite  the  item  in 


:<■':•• 
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the  column  headed  "Dispositjon  of  each  item  of  work  reported,**; 
Fig.  2.  For  second-class  slij)s,  a  figure  2  is  placed  in  the  book,*.' 
and  for  third-class  slips  a  figure  3  is  used. 

After  being  thus  checked  off  the  slips  are  filed  in  a  separate 
cabinet  provided  with  two  compartments  for  each  locomotive 
number,  a  large  one  for  first  and  second-class  slips  and  a  small 
one  for  third-class  slips.  This  cabinet  is  shown  in  Fig.  5.  This 
keeps  the  slips  covering  unfinished  work  separate,  and  they  are 
again  delivered  to  the  worlqiien  on  each  subsequent  arrival  of 
the  locomotive  until  the  wofk  reported  is  completed,  when  the 
figure  3  in  the  book  shown  in  Fig.  2  is  circled  and  a  figure  1  is 
placed  opposite  it,  indicating  that  the  repairs  have  been  made. 
Slips  covering  work  reported  on  engines  going  to  the  main 
.shops,  or  sent  for  permaneiit  assignment  to  some  other  point, 
are  forwarded  by  mail  to  th^t  point  and  after  the^work  is  done 
are  returned,  checked  off,  'and  filed  away,  thus  making  the 
record  complete.  Before  th^  ISth  of  each  month  all  first  and 
second-class  slips  for  the  preceding  month  are  removed  and  filed 
in  packages  properly  listed,  together  with  the  completed  books. 
Figs.  1  and  2,  for  further  reference. 

It  will  be  noted  that  a  perusal  of  the  book  shown  in  Fig.  2 
will  show  just  what  was  done;  with  each  item  reported,  and  while 
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Fig.  5— Work  Rieport  Filing  Cabinet  .'.  V  .■; -  '  / 
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It  may  seem  that  this  system  is  too  intricate  for  practical  pur- 
poses, actual  practice  proves  that  such  is  not  the  case,  as  it  has 
been  in  use  for  three  years  with  very  good  results.  With  this 
method  it  can  be  very  quickly  determined  just  what  work  was 
reported  on  any  locomotive  by  referring  to  Fig.  2  and  then  from 
the  number  of  the  slip  listed  therein,  the  work  slips  can  easily  be 
located  from  which  the  signature  of  the  workman  who  made 
the  repairs  and  the  date  they  were  made  can  be  obtained.  The 
fact  that  such  an  absolute  record  is  possible  with  this  system 
has  a  tendency  to  make  the  workmen  more  careful  as  they 
know  that  they  can  be  closely  checked  up  for  each  item  of  work 
done.  The  form  shown  in  ffig.  2  also  furnishes  a  rapid  and 
accurate  means  of  determining  the  number  of  arrivals  and  the 
number  of  engines  repaired  at  a  given  point  for  any  period  de- 
sired, which  is  something  that  required  a  great  deal  of  time  to 
complete  before  this  system  \iras  inaugurated.  The  cost  of  in- 
stalling this  system  is  not  great,  because,  except  at  large  terminals 
where  a  great  many  engines  are  handled,  the  system  can  be  taken 
care  of  by  the  regular  engine  house  clerks  in  addition  to  their 
other  duties. 


Tool  Makers. — Until  a  manufacturer  reaches  the  .stage  where 
he  can  employ  steadily  the  mmimtim  number  of  tool  makers,  a 
toolroom  is  a  rather  expensive  proposition. — American  Machinist. 


Riveting  IN   Steel  Car   Construction 

^^    ^^^         >^^^  7^  ;  -^    A   Brief  Discussion   of   Rivet   Manufacture;   Opera-  ..  ■'^-i'^H'k'^^^-i'-i^^-^^^ 
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One  of  the  prime  factors  upon  which  the  strength  of  a  steel 
car  depends  i>  the  riveting  and  its  appearance  may  be  perma- 
nently marred  Ijy  careless  workmanship  or  the  use  of  improper 
tools.  Tiyht  rivets  of  uniform  shape  and  size,  without  collars 
or  marked  ])lates.  can  onl}-  be  had  by  studying  the  details  of 
every  operation  in.  the  history  of  the  rivet.  This  history  begins 
with  the  ordering  of  the  stock  and  includes  the  arrangements 
made  for  storing  it  from  the  time  it  is  rolled  till  the  rivets  are 
driven  as  well  as  the  operations  of  manufacturing  and  driving. 

THE   RIVKT 

Stock  fur  rivets  should  be  purchased  to  specifications  and 
carefully  checked  by  the  purchaser's  inspector.  Particular  atten- 
tion should  be  paid  to  the  diameter  of  the  bars  as  a  very  small 
variation  over  .-^ize  will  make  them  too  large  to  go  through  the 
dies  without  leaving  heavy  tins  on  both  sides  of  the  shank  of 
the  rivet,  while  if  the  stock  is  imdersize,  the  dies  will  not  grip 
it  and  tlie  header  will  shove  it  back  instead  of  upsetting  it. 
Rivet  material  should  be  stored  in  a  dry  place  imder  cover,  and 
.should  be  stocked  in  small  quantities  in  order  that  it  may  be 
used  before  being  damaged  by  rusting.     The  rust  comes  off  in 


Rivet    Heading    Machine   with    Overhead    Crane    and    Storage    Bins 

In  the    Background 

the  dies,  making  it  impossible  to  produce  clean  rivets  from  very 
old  stock.  It  also  spoils  the  bottom  of  the  furnace.  Poorly 
made  steel  rushed  through  the  various  operations  in  manufac- 
ture and  steel  made  by  rerolling  or  "bushelling"  scrap  are  par- 
ticularly liable  to  corrosion  and  pitting.  If  the  bars  are  very 
liadly  pitted,  the  shanks  of  the  rivets  made  from  it  will  appear 
to  have  been  overheated,  and  they  may  be  scrapped  as  burnt  by 
the  heater  b.  ys  in  the  riveting  gangs.     Difficulty  will  be  found 


in  heading  stock  that  has  rusted  very  badly  because  it  will  be 
under  size  and  the  dies  cannot  grip  it.  There  will  also  be  trouble 
in  driving,  due  to  a  lack  of  material  to  make  a  full  head;  and 
because  of  the  weakened  cross  section,  pitted  stock  has  a  tendency 
to  bend  rather  than  to  upset,  hor  the  same  reascm  the  supply 
of  rivets  kept  on  hand  should  be  small.  Open  rivet  bins  collect 
a  great  deal  of  dust  and  this,  together  with  moisture,  stray  elec- 
tric currents,  and  the  gases  in  the  shop,  is  the  source  of  rapid 
corrosion. 

Broken  rivets,  though  generally  attributable  to  poor  mate- 
rial, are  sometimes  the  result  of  improper  heating  of  the  rivet;  :-"•/ 
stock.  \'ery  few  machine  hands  really  know  how  to  heat,  and 
tend  to  get  too  much  material  into  the  furnace  at  one  time. 
Before  it  is  worked  up  the  last  few  bars  have  soaked  so  long 
that  the  metal  will  be  soft  and  spongy.  Rivets  made  from  such 
metal  have  a  very  crystalline  structure  and  are  very  brittle 
when  cold.  This  should  he  explained  to  all  operators  and  they 
should  be  particularly  warned  to  shut  down  the  furnace  when 
delays  occur  for  slight  repairs,  etc.  Another  prevalent  practice 
is  to  make  rivets  l^efore  the  stock  is  heated  hot  enough  to  flow 
properly,  and  as  a  result  the  edge  of  th.e  ri\et  head  is  cracked  all 
around.  The  reason  neither  of  these  conditions  causes  very 
much  trouble  lies  in  the  fact  that  the  heating  for  driving  really 
acts  as  heat  treatment  for  metal  not  too  greatly  changed  in 
structure,  the  hammering  completing  the  cure.  Those  previously 
heated  to  excess  waste  so  rapidly  that  they  arc  scrapped. 

If  the  volume  of  work  justities  it.  the  best  ai>d  cheapest  method 
of  handling  the  stock  and  product  is  to  install  an  electric  crane*..;..  •;. 
though  provision  should  be  made  for  handling  by  hand  in  evenf^.-    "v. 
of  any  accident  to  this  eiuipment.     h  may  also  be  handled  by^.-C  ;; 
means  of  an  industrial  railway  and  an  elevator  for  lifting  the."  :■.>; • 
trucks  to  the  top  of  the  bins.     This  method  takes  more  labor.','  :<'; 
for  handling  puriiot^es    and  considerable  tloor  space  that  with  the 
crane  system  can  be  utilized  for  other  purposes.     W  hatever  sys- 
tem is  used  the  boxes  can  be  arranged  close  enough  to  the  ma- 
chine   for   the   rivets  to   fall   directly   into   them,   and   save  the  i--: 
time  and  labor  necessary  for  shoveling.     .A  small  jib  crane  near 
the  machine  may  be  used  to  lift  the  boxes  and  to  change  dies. 

In  choosing  a  heading  machine  a  multiplicity  of  parts  is  to  be 
avoided;  the  die  gripping  mechanism  should  be  positive  and  the 
attachments  easy  to  adjust.    The  output  may  be  seriously  affected 
by  the  time  required  to  change  dies  after  the  machine  has  been 
used  ff)r  some  time  because  of  the  time  lost  in  packing  out  dies 
and   otherwise   trying   to    correct    the    wear   on   the    slides.     No 
amount  of  packing  will  compensate  for  worn  slides.     The  rivet 
heads  may  be  off  center  owing  to  the  header  rising  or  swerving 
to  one  side,  or  the  shanks  out  of  true  because  of  the  lost  motion 
in   the  gripping  slides.     For  these  reasons  the  machine  chosen  -  ■''■■-:^ 
should    be    designed    with    some    arrangement    enabling   accurate^' ;'.-"• 
alinement  to  be  maintained.     It  is  preferable  that  scale  and  wa-..;v  ;'. 
ter  should  not  fall  on  the  slides,  as  this  is  the  cause  of  a  greater  ',    "■. 
part  of  the  wear.  •■'::''-;:. 

Rivet  machine  dies  should  be  made  of  a  good  alloy  steel  or-^  v, 
dered  specially  for  this  purpose.  Carbon  steel  may  serve  for 
rivets  made  in  small  quantities,  but  for  long  runs  c>n  the  larger 
sizes  the  edges  of  the  passes  will  fail,  the  temper  being  drawn 
by  the  hot  work.  Such  a  pair  of  dies  will  outlast  several  pairs 
of  carbon,  steel  and  repay  the  higher  first  cost  not  only  in  re- 
placement, but  in  machine  time  saved  and  in  the  quality  of  the 

output.  .     •    :  .\7   ;    ;•    t:' 

Unless   special  precautions   are   taken,   some   difficulty  may   be 
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reported  by  him  tui  hia  l«.'Cowiotivt*.  It  .m  «.ii,«iiu man  li;t>  imthiiiy 
to  report  liis  locomotive  miml)er  i>  cntiiiMl,  and  ho  signs  the 
J>ook  over  the  words  "No  I  )etfct-."  \ii\  work  not  reported  by 
the  enginenian,  and  found  necessary  by  any  of  the  inspectors,  is 
lilso  entered  in  this  hook  in  red  ink  by  tlie  clerk  and  signed  for 
hy  the  man  making  the  report, 

The  small  work  sHps  shown  in  I-igs.  3  and  4  then  come  into 

use.     Work  reported  on  the  form  in   big.  1  is  transcribed  by  the 

■ttcrk  to  these  slips,  a  separate  slip  for  each  item  reported,  the 

numbers   of   the   slipg;   coTresponding    with    the   numbers   of   the 


items   shown    in    f'ig: 


The    slips    an     distribiUed    to    the    sub 


Eng   No.    I     Em'r   ' or  In«p- 


LOCOMOTIVE  WORK  CARD.        No L 

FUc«  and  XhXt 


•3  00  o 


^"--^    1 


!C^■a-o->-^^>v 


(i^U^>(nn>-^  ^-  :t^.s"-/^ 


n^~«^'i~i'        ^-^•~\t^tJCe>r' 


^-J^^^-g 


(|TO/V*->v»-oi. 


AboTc  Work  Vwttamri  hj    . 


^ 


Dote 


Fig.   3— Work   Report  Slip 

foremen  by  the  engine  house  foreman,  being  given  out  according 
to  the  nature  of  the  work,  boiler  work  to  the  foreman  boiler- 
maker,  oiler's  and  doper's  slips  to  the  head  (.>iler,  machine  work 
to  the  gang  foreman,  etc.  These  foremen  distrilmte  the  slips  to 
the  men  who  actually  perform  the  work. 

The  work  slips  are  divided  into  three  classes,  as  follows: 

1. — Includes   all   forms   showing   defect*    which   were   reniedio<f 
before  the  en.uine  was  despatched.  ."      '  ■ 

.2. — Includes  all  forms  for  repairs  which  in  the  judgment  oi 
the  foreman  are  not  necessary. 

3.— Includes  all  forms  covering  defects  that  were  nut  remedie.ii 
before  the  engine  was  despatched.  ■  .  ^ 

First-class  slips  must  be  properly   dated   and   signed   with  the 
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.Fig.  4 — Reverse  of   Work    Report  Slip 

■  lull  name  of  the  workman  who  makes  ihe  rejiairs.  Second-class 
slips  are  marked  with  the  words  "not  necessary"  by  the  engine 
house  foreman,  who  signs  .-md  dates  them  across  the  face.  1  hird- 
class  slips  must  show  on  the  back  why  the  work  was  not  done 
before  the  engine  was  despatched,  over  the  engine  house  fore- 
man^ signature  and  the  date  of  signing.  As  .soon  as  each  slip 
i?  completed  it  is  deposited  by  the  wi-rkman  in  a  box  provided 
for  the  purpose  in  the  engine  hou.se.  These  slips  are  collected 
by  a  messenger  and  taken  to  the  work  report  clerk  who  check  •> 
them  off  in  the  book.  Fig.  2.  as  foll<iws:    ; 

:      For  first-rlass  slips  a  ilgure  1  i>«  placed  opposite  the  itetn  in 


the  column  heade<l  "hisposit 
I'ig.  2.  For  second-class  sli 
and  for  third-class  slips  a  t 
.\fter  being  thus  checked 
"'cabinet  provided  with  two 
luimber.  a  large  one  for  tirs 
one  for  third-class  slips.    Tl 


auain  delivered  to  the  work 
tile  locomotive  until  the  uo 
ligure  3  in  the  book  shtiwn  i 
idaced   opp<»site   it,   indicating 


.11  <>t  each  item  of  work  reported."  , 
s.  a  figure  2  is  placed  in  the  book,  •  : 
gure  3  is  used. 

>ft   the  slips  are  filed  in  a  separate 

■onipartments    f<»r   each    locomotive 

and  second-class  slips  and  a  small 

is  cabinet  is  shown  in  Fig.  5.    This 


keeps  the  slips  covering  unl  ni.shed  work  separate,  and  they  are 


nen  on   each   .std)se(iuent   arrival   of 

k   reported  is  completed,   when  the 

1  iMg.  2  is  circled  and  a  figure  1  is 

that   the   repairs  have  been   niade^ 


Slips  covering  work  report*  d  <>n  engines  going  to  the  main  , 
shops.  <ir  sent  lor  perinaner  [  assignnient  to  some  other  point.  .■ 
are  forwarded  by  mail  to  thi  t  point  and  after  the  work  is  done 
are  returned,  clucked  otT.  md  tiled  away,  thus  making  the 
record  complete.  Before  thrf  15th  of  each  month  all  tirst  and 
second-class  slips  for  the  pre  reding  month  are  removed  and  filed 
m  i)ackages  properly  listed,  ogether  with  the  c«>mpbted  tiooks. 
l'"igs.   1   and  2,  for  further  r«.  ference. 

It   will  be  noted  that  a  pe  usal  ot   the  book  sh<»un  in    lig.  2 


will  show  just  what  was  dont 


with  each  item  reported,  and  while 
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Fig.  5 — Work  F  sport  Filing  Cabinet 


it   may   seem   that   this   system 


is  too  intricate 'for  practical  pur-  . 


poses,  actual  practice  proves  mat  such  is  not  the  case,  as  it  has 


been  in  use  f->r  three  years  \ 
method  it  can  be  very  quickl 
reported  on  any  locomotive  b> 
the  numbir  of  the  slip  listed  t 
located  fri«ni  which  the  sign; 
the  repairs  and  the  date  they 


ith  very  good  results.     With   this 
determined  just  what  work  was 
referring  to  Fig.  2  and  then  from 
erein,  the  work  slips  can  easily  be  . 
ture  of  the   workman   who   made' 
were  made  can  t>e  obtained.     The 


fact   that   such   an   absolute   r<^:ord  is  possible  with   this  system 

workmen    more    careful    as    they  ; 

:hecked  up  for  each  item  of  work; 

ig.  2  also   furnishes  a   rapid  and  " 
accurate  means  of  determininr  the  number  of  arrivals  and  the.. 


has    a    tendency  Jo    make    the 
know  that  they  can  be  closely 
done.      The   form   shown   in    I 


number  of  engines  repaired  at 
sired,  which   is  something  that 


Toot.  M.NKERs. — Until  a  manjifact 
he  rnn  employ  steadily  the  m 

toolroom  is  a  r;ither  expeiisi\t' 


a  given  point  for  any  period  de- 
require<l  a  great  deal  of  time  to. 


complete  before  this  system  vsas  inaugurated.  The  cost  of  in- 
stalling this  system  is  not  great  because,  except  at  large  terminals 
where  a  great  many  engines  an  handled,  the  system  can  be  taken 
care  of  by  the  regtdar  engine  house  clerks  in  addition  to  their 
other  duties. 


urer  reaches  the  stage  where 
limum  number  of  tool  makers,  a 
>roiiosItion. — American  \iachxmst. 
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;  W     ^  BY  H.  A.  HATFIELD  V        0 

(leneral    Foreman,   Canadian   Car  and   Foundry   Company 


Montreal  Que. 


•  ^.. 


■/One  vf^ilVi-  i-riirrO.  iactuns  uiu.n  wliidi  llkv  strtMisitli  ivf  \a,  ste'el ' 

Var  <U'l>C«il-    i>   lie   rivx-titisj:  and   its   aiipoufanvc   nviiV  ^>e   perma^ 

»:<.'n.tly.,inarri<r''fiy.  carc-lcss  wurkmaiishiij  . ir  tlu-  use  iif . irapfoiRT 

t^'ols/     Tiiifli   rivtt>  »^t  iinilorni   >ha}K"   and   size,  \vitliout  oollars^ 

"V   niarke<  1    !>late~.    can    <<n.h    1  >v   liad   hy    stiul yiivg   \hv   details  of 

c\  ery  t;'f;cra(iun  hu  the  biistoryrif  the  rivet.  ;  This  histi  iry  hegins 

Uyith   tljo  onlefiiljr  :»'f  ihe  ^<^civ  and-  iiicUifles  the  arrangements 

•made  f'T  si'iriils^^^  it   tft'ni  the  tinie  it   i.s  rolled  till  tlie  ri\ets  are: 

driven  ;i^  \vcn.iis:'.Ahe  <ii^eri(tinnsVc'-r  nianntaetu^ 

■  ■■■.■.::.  '--':■      -.-.  ';■■.  "■■v>,  ;,  ;•'.>.■  Tuy.  kivKT    \:  ■  V   [.:."■  :^  ^^  . "'  -^  .'■'  '■ .':'  '   '■' 

■■'''  Stitck    t'lr    rivet*    sht»itld    he    lUtrohased    to    spt'oil'ieations    and 

cafciMJly  cluokv«t  liy  the  inirehaser's  insi»ectnr.    rartictilar  atten- 

Vi<in  sh<'nld  1a.-  jij-fid  to'^ihe  <liainttvr  r.)t  v|vc,liurs  ais  a  very  sni.i,ill 

\ ariation  «.>\ er--»i,nV  will  niake^llutn  \>>i<  larj^e  li>  g* >  throftyh  the 

.-die:'!  witiioul   leaving  heavy  tins  on  hntii  si<|es  rd"  the  shank  of 

vbe  riA\-t.  while  it"  tlie  NtOek  -Is  undersize,  the  ifies   wjll  nut  griii 

it   and  the  he^<lVT  " v\'iJl   shove   it    hyek   instejid   «>£  upsetting  it. 

.'Uivei.  hi;itiiTial:sh"irId  he;sf<ifed  in  a  (fry  jilace  nnder  cover,  and 

.shV'i'dd   l>i;   -i"«^'kv(i.  in    sniall   (^uaiuities   in   r>r«ler   tlutt   it   liiay  1)6 

iisrd   hell-re  Kvir.i;   damaged   liy   rn sting. V  The  fust   comes   biT  in 


Rivet    Heading    Machine   with    Overhead    Crane    and    Storage    Bins 

in    the    Background 

the  <He>.  inakiim  it  inTjiossittle  to  produce  clean  rivet s  froiti  very 
.<.'ld   stm'k.      h    als'.'    spi.jls   the   hoitoni   of  the   furnace.      I'oorly 

Hladft,  Steel  ru>iJed   througli   tlie  vari<.ius  oi)eratii  >ns   in   inaniifac- 

tnre  and  sioel made  hy  rerolliug Or  "huslulling"  scrap  are  par- 
;jicirlarly   lia^l-e-  to  vv'rrosiiitn    and   pitting.      If   the  hars  are   very 

hadly  pitied,  the  shanlcs  <if  the  rivets  macle  from  it  will  affjiear 
-to  have  heen  ov  erheated.  and  they  may  be  .scrapi»ed  as  hurilt  by 

t're  heater  !•  ys  in  the  rivelhig  ganjis;     Diiricullv  will  he   fo'.;n<l 


in  hca<liiig  stock  tliat  has  rnste<i  very  |»ad|y  heotusc  it  u  ill  be 
iiiidef  size  and  the  tlies  caim^>t  g-rip  it.  rlherv  will  also  he  tnjubie 
'  in  jiriving,  due  to  a  lack   of  uiateriaT  to  mdk<i?  a  njU  head;  and 
'hecaii>e  of  the  weakened  cross  •itction.  pitte<l  st-nlv'  lias  a  tenilency  ;, 
tu;  bend  rather  thaii  to  ni>set.     Jor  the  same  xe-asim  the  suppl>"  .  ' 
rfii  ri>  et>  ivC]it  on   hand   >".i'  uld  I'C  siiitil!.  .  C>^ieir  wyet  biiis  coUcct   . 
a  great  ;<"kail<t  dust  ail d  thi>.  logrtMir  \vitli  miiiiture..  ^Jttfay  eleCr    - 
trie  currrnts.  atnl  the  gase<  in  the  !>lj<>|t.- is  the  S'inrcc  ^iCfapidi    • 
-Corroston.  .    '  :  ■'  ■  ,  -^  ;■.-  .  .,..";      .  ,•■•..   ■■':.■■  ■.  ^'. 

iJroken    rivets,    though    gcneraHy    atJfcih«li»li:>le  'to   l7o«*^v  ft^ 
rial,  .are-  s<>mctrnte<  the   result  of.  impr+q[»cr  lurraing'v'l^^t^     wetv  ;" 
>t«7ck; :  \'ery^  few  nuichine  liatid'*  really  ku<^\V:  Ijow.  .tii  heat,  and  -  ^ 
tetid   to  j-et   lot?   nmclr   marerial   into   the    funiace   at  .one   tiniCi  •; 
ilefoi'e  it  is  \vorked  iip  the  la>V  'iexy:  hafs  hav*  sri-'itk^^^  loiis     , 

that  the  nietal  will  he  >o.ft'am!  sjK»njityi    .F<ivetH  iitaik'  tt■^»1l1  silch 
mttal    have    a    \  cry     cry stalViiU'  ":?trtJct«T^;    iind    are    very    brittle 
wlien  coM.     This  should'  he  explaiiu-^i  to  all  oiietators  aOd  thejr. 
.shoultl   he  particukirly   warned  to  shut  xloWn  the  iurnace wh^n    ■[ 
dclax'^  oV<^ur  f<:ir  silij^it  rejiairs.  etb  prevalent  iira^ticc'.,. 

is  toniake  j-ivets  hef.ire  the  stock:  is  heated  hot  et?ough   to  flow 
projHTly.  arnl  as  a'ri'sult  the  e<lge  of  tl;e_ rixet.head  is  cracked  all 
.  ardund.      The    reason    miiher    of    theVe    conditiims   causes    very 
mudv  tnmble  lies  in  the   fact  that  the  Ilea  tini;   f<»r  ilH.v  in"  ro^Iy   ; 
ttATts  as  beat  treaitmetu    for   liHtxit  i>ot'-t<»<»  jiTe:itly ,  chanireil  iit:   ' 
strncinrc.  the  havnnierinu  vt 'nipU  lii)^  lite  euY^.     Th<.»sv  jircvi'  'lisly  •. 
l;i-atev!   to   exct>>,  \va<tc    >o   rapidly   tliat   thvy  are  >cra])f*td-  \  > 

If  the  vohnne; «  I  work  ji-.stiikw  it,  the  hc^t  atttlcheaiiest  mcthtKl 
;o:f  iiandhng  tlie  stock  and  jiritnUci   is  .tiV  ihslall^n  elecrrio  craiic;  ' 
thiitlgh  pirjvi,<.ion  siti.nld  iie  made  tVif' liatulliftg  bV  IkUuI  it>  event 
of  anv  accident   lo  this   c'tuii.iiwnt.      It   niav  al>"  l»c-   haudled  bv  V; 
tn«ijis  of  an   in<l:ii-trial   railwax    und.  aiJ  ie]evmv»r  /.ir-^iTtting  tfi<e\   ' 
trucks  t>>^:lJ1tCiop<>f  ile  liini.     'lhfsm«SfUotl 'takes  jr»u5re  3aljK»r  •  ■ 
for  hafldling  ']ivirp''St-s   an^l  CMiisiderahle  llo«+r  sjiiice'tJvar  with  the 
crane  sy.'«lein  can  l4.-.utilized  f< >r  other  p«rp«>:k•s.\\^^;Ite^vr  sys-' ;   . 
tent  is ;  itsed  the  lioxcs  cm  lie  arran«e<l  x^^i-^e  vm^UKh  to  ihe  TnaV 
clline  jfot-:the    rivets 'to    fall    directly  .int<.i   them.  ,  aih<l-  save   the., 
time  alpl  labor  tfecessary    f< 'X.  sh> n eKiiji.     A  snialf  j ili  crane  licai" 
the  machine  may  be  used  to  h  ft  the  Inixes  riml  to  chanjic  dies;      -■ 

In  choosinji  aiuading  ni.ichine  a  muhipliciiy  of  parts  i.s  tx)  lie^  •_" 
avoided ;  the  (lie  gripi)iti«.  ttiechaiiisni .  shoitUl  la-  i>oStVive  im<l  the.  .  \ 
attachments  easy  to  adjust.     The  otitpm  may  l»e  seriously  affected 
by  the  lime  re<|uired  to  change  <lies  after  the  miichine  has  heeti;, 
used  for  some  time  becau-ic  oi  the  <ime,  lost  in  j?a eking  out  dielS:  .. 
and  vothet^wise   tryrii^:  t<*   corre<"t   the  wear  --(Hi;  th^ :  slitUis,     Xp    ■ 
amount  <rpackinj.;  will  com|>ensate  for  \vi>rn  slides.      The  rivet:. - 
hea<ls' ma\   be  o'f  center  owing  to  tlio  hea<ler  rising  i»'r  >wervingfi_  .. 
to  one  side,  or  the  shmiks  out  of  irue.becau>e  i>f  the  lost  nioti<»n' 
ill  the  gripping  sli<les.     For  these  rciisi*««.d»^.mav1)ine  clloscn"  "•'■ 
should  be   dysigiH'*!   svith   some   afrantremem   enabling   accurate',    ; 
.•ilineuU'Ut  to  be  maintained.     It   is  preferable  that  scale  and  wa- * 
ter  si  guUl  iTot  fall  on  the  slides,  as  ihis  is  the  Ciu>>e  i,Vf  a  yreater 
part  of  .the  w-ear<;. '•:.;;  C...-    -■.,'''  \.-"'---h'-i-^'--.  \-.  '".-VV'-v-  '■'■-"'■   '-/; 

i^iivet  VinufhiHe  tlics  shoul<l  be  made  of  a'  good  alloy  steel  or*  .  .; 
•K-rcd   specially    f<ir   this  putposo.  Carbon   steel   niay   serve   for 
:i;ivets  .made  iti  small  ♦inaiuities.  but  for  long,  runs  <in  the  larger 
■s*?es  the  edges  of  the  passes  will  fail,  the  temper  ireing  drawn ,: 
bj'  tlu?  hot  Avork.     Such  a  pair  of  dies  will  outlast  several  pairs.; 
of  carbon   slei.'!  and   repay  the  higlier  first  cost  not   otily   in   re-  ■ 
placement,  hut  in  machine  time  saved  antJ  in  the  «juality,.<if  the 
•  attpnt. .  '"    ■■■-'_    -■.-:'  r-.  ';,.--■--.':    "'^''■■;'  '  \'-'.':^;  C-f  >:  '[  •}  '^'■:.     -T-r'-.j 

rnless   sf)<ecial  precautions  are  taken.  snn*e  difliculty  may  Ik; 
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'■   "   had  in  getting  the  two  dieWaJin^  up  in  the  liiachine  owing  to 
the  variation  in  the  distance  from  the  center  of  the  passes  to  the 
.:.;.:;  face  resting  on  the  slide.    A  method  which  prevents  such  trouble 
:  ~v  is  to  clamp  th.e  two  die  blocks  together  and  machine  them   up 
'^^'     square,  then  put  them  on  a  surface  plate  and  lay  off  the  center 
,••  v.  of  the   passes   from   the   plate,   so  that  this   important   dimension 
','.•.  is  always  the  same.     The  most  economical  dies  are  made  with 
•7  two  passes  on  the  side;  if  only  a  small  number  of  rivets  are  re- 
. ;'^'  <)uired   of   one   diameter   and   length,   the   bore   of  the   different 
T.i  ■•   passes  need  not  be  the  same.     W  orn  dies  can  be  redrilled   for 
•;•:•.■.  rivets  of  a  larger  diameter,  and  they  may  be  planed  down  for 
.•'*-'  shorter  lengths  as  the  ends  of  the  passes  wear.     The  bore  of  the 
,>  pass  is  material  size,  it  being  the  usual  practice  to  roll  rivet  stock 
:'..':  1/64  in.  below  size,  tlie  expansion  due  to  heating  being  sufficient 
r':  ;•  to  hold  the  stock  under  the  impact  of  the  header  after  it  has  been 
•".p  cut  off  from  the  bar.     The  sharp  edge  should  be  taken  off  the 
;    end  of  the  pass  next  the  header  to  leave  a  small  llllet  between  the 
.V.^   head  and   shank  of  the   rivet.     Different  makes  of  machines   re- 
•^ ;„■.  tjuire   diff'crent   sizes   of   (He   blocks,   but   the  length   of  the   pass 
;••:■.  equals  the  length  of  the  rivet  plus  1/16  in.  -    > 

'?■  \     With  tl;e  exception  of  the  shank  the  header  must  be  hardened 
■;.::    or  it  will  upset,  bend  or  break.     Cireat  care  should  be  taken  when 
'.  setting  the  dies  that  the  header  is  not  off  center,  as  a  lop-sided 
:"    head  detracts  greatly  from   the  strength  and  appearance  of  the 
y-.,-  rivet     The   size   of   the   cup    should   be   gaged    fre<|uently.   as   a 
:  !.  ■  worn  cup  will  make  l)ig  heads  and  ragged  riveting  will  result. 
■-:.-■    Every  shop  has  its  own  standard  proportions  for  rivet  heads, 
■\,.  and  it  is  unusual  to  find  any  two  agreeing  exactly  in  size.     After 
'■;, -a  company  has  tried  and  adopted  certain  standard  sizes,  however, 
...ythey  sliould  be  llrmly  adiiered  to.     A  complete  set  of  master  gages 
•.;    should  be  made  and  kept  with  the  shop  records  and  duplicate  sets 
■     \for  machine  shop  use  placed  in  the  tool  room.    Every  department 
,V.:; foreman  concerned  should  have  a  male  gage  for  all  the  sizes  in 
',:fj  general  use.  so  that  he  may  know  that  his  tools  are  in  good  con- 
•  .:'  dition.      That  the  strength  of  the  work,  especially  single  riveted 
--•;  .joints,  is  increased  by  any  addition  to  the  weight  of  the  rivet  head 
is  true :  but  it  is  not  advisable  to  go  beyond  the  usual  sizes  given 
in  the  hand  books  on  structural  steel,  as  the  increased  strength 
is  obtained  at  an  increased  cost  for  rivet  stock,  the  output  from 
:".■  .each   riveter  is  decreased,  owing  to  the  trouble  in  keeping  the 
greater  lengths  from  bending  in  the  machine,  and  a  greater  num- 
ber of  rivets  are  driven  loose  because  of  the  increased  difficulty 
:;.-.;in  getting  the  shanks  to  upset  in  the  hole.    On  the  other  hand  the 
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head  should  not  be  made  too  shallow  as  it  is  liable  to  snap  off  in 
tension,  nor  should  it  be  spread  so  that  the  diameter  is  out  of 
proportion  to  the  lieight.  or  the  material  be  distorted  in  forming. 

,"'  ASSEMBLING 

Granting  that  the  forming  is  well  done  and  the  punching  is  ac- 
curate  so   that   the   holes   match    well,  it   is   of  the   greatest   im- 
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liortance  tliat  all  jiarts  be  f bolted  together  so  ctosety  that  the 
rivet  cannot  spread  and  foi  m  a  collar  between  them  which  will 
hold  the  two  surfaces  apai  t.  All  work  should  be  lined  up  by 
means  of  gages  and  straigh  edges  and  bolted  so  solidly  that  the 
reaming  will  not  disturb  i|.  Wrenches  for  assembling  should 
be  made  similar  to  those  ^lown  in  the  engraving,  the  pointed 
ends  serving  as  pins  which  may  be  used  to  pull  the  parts  into 
line.  The  handle  may  seen  long  but  as  it  is  positively  neces- 
sary to  have  the  i)arts  of  the  work  drawn  close  together,  short 
handles  should  only  be  used  when  space  does  not  permit  the  use 
of  long  ones.  Medium  weialit  sledges  with  smooth  faces  and  no 
sharp  edges  to  mark  the  work  may  be  used  to  drive  the  parts  to 
place.  Benches  or  trestles  I  for  assembling  purposes  should  be 
strongly  made.  A  light  rail  spiked  to  the  top  will  facilitate 
iiandling  heavy  work.  Jigs,  for  the  sides,  ends,  etc..  should  be 
of  heavy  construction  so  that  they  will  retain  their  accuracy 
under  rough  handling. 

-Ml    work   should   be   asscpibled    with   bolts   the    same   size   as 
the  rivets  to  be  driven ;  punching  not  allowing  for  this  should 
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as  many  times,  nor  can  they 
ers  for  assembling  may  be  i 
thicknesses.     Nuts  that  are 


not  be  accepted.  Bolts  witli  special  coarse  threads  should  be 
made  for  assembling,  7  threads  per  inch  for  ^s  in.  bolts  and  6 
threads  per  inch  for  •)4  iu-  bolts.  The  standard  thread  wears 
too   rapidly    for  this  work   i  nd   the   bolts  cannot   be   rethreaded 


be  tightened  up  as  quickly.     Wash- 

iiade  cheaply  from  scrap  of  various 

00  big  to  be  retapped  are  suitable 


if   used   with    a   plate   washe  •   next   the   work.     The   supply   of 


bolts  should  be  plentiful  an 
it  is  often  necessary,  in  case 
coming  close  together,  to 
washers    in    order   to   get   th 


include   a  number   of  lengths   as 
of  a  projecting  flange  or  two  bolts 
i^e   a    long   bolt    and    a    number    of 
nut    in    such    a    position    that    the 
w  rench   can   be   used   to  advantage.     Numerous  attempts   have 
been   made   to  get   away   froifi   the  bolt   and   nut  as   a   means   of 

of  clamps  tried,   but  those   found 
the  work  are  expensive  to  make 


fastening,  and  various  kind 
powerful  enough  to  close  u 
in  the  quantities  required. 

Drift  pins  are   best   made 
in   carbon   to  make  them   sti 


|»f  a  good  tough  steel  high  enough 
but  not  enough  for  them  to  fly 
under  the  impact  of  the  sle  Ige.  Old  reamers  or  dies  drawn 
down  are  dangerous  for  thi;  reason.  Braces  should  be  made 
of  1J4  in-  round  stock,  the  ttreaded  end  being  upset  for  a  IJ/^ 
in.  turnbuckle.  Spreaders  nifiy  be  made  of  pieces  of  pipe  in 
which  a  fork  threaded  to  the  head,  with  one  nut  on  it,  is  in- 
serted. Jacks  of  various  siztfs  and  kinds,  a  number  of  strong 
clamps  and  several  chains  o  different  sizes  complete  the  as^  .;: 
sembler's   outfit.  ..,    '^ 

RIAMING       •■■■'■■'    •■.'^.'■.";--'--  .''■'^j^-'   .  ■ -vv      • 

It  is  quite  usual  to  find  flie  reaming  handled  by  the  least 
intelligent  men  in  the  shop,  tt)r  the  air  motor  is  heavy  and  the 
work  monotonous,  but  no  man  should  run  one  of  these  machines 
until  he  has  had  its  principles  explained  to  him  and  he  knows 
enough  to  see  that  it  is  properly  taken  care  of.  It  is  good  prac-  -. 
tice  to  use  one  make  and  siz^  of  machine  throughout  the  shop/..-'--, 
since  then  it  is  only  necessary  to  keep  one  type  of  repair  parts 
on  hand  and  all  tools  are  intlerchangeable.  The  non-reversible 
motor  is  preferable  because  i^  is  impossible  to  run  the  tool  in 
the  wrong  direction,  and  the;  power  may  be  cut  off  positively 
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in  case  of  accident.  A  good  air  machine  weighs  about  50  lb., 
and  uses  from  30  to  40  cu.  ft.  of  free  air  per  minute  at  80  lb. 
pressure.  The  work  of  reaming  is  carried  on  under  condi- 
tions that  are  far  harder  on  the  machine  than  any  drilling  with- 
in its  capacity.  Unfortunately  it  appears  that  these  machines 
are  developed  for  conditions  favorable  to  drilling;  the  higher 
si)ecds,  heavier  cuts  and  lack  of  po.sitive  support — conditions 
that  must  be  met  in  reaming— greatly  increase  the  repair  bills 
and  necessitate  more  than  ordinary  care  to  keep  the  machines 
always  in  first  class  order.  The  prime  requirement  is  to  keep 
tliem  well  oiled.  There  are  several  makes  of  grease  for  use  in 
air  motors.  Each  machine  should  be  partly  filled  at  intervals 
and  one  man  should  be  detailed  to  oil  every  machine  at  least 
once  a  day. 

I'or  car  work  it  is  cheaper  to  make  reamer  tools  than  to  buy 
them.  Extreme  accuracy  not  being  called  for.  they  itiay  be 
1/64  in.  over  size  to  allow  for  grinding.  The  shanks  for  all 
sizes  should  be  made  for  Xo.  3  Morse  taper  sockets.  By  this 
practice  the  larger  sizes  may  be  recut  for  the  smaller  sizes  with- 
out touching  the  shanks,  and  it  is  necessary  to  remove  the 
socket  from  tlie  machine  only  when  replacing  it  by  a  new  one. 
Care  should  be  taken  with  the  tang  and  taper,  since  a  bad  fit- 
ting tool  means  time  lost  in  the  shop  trying  to  get  it  to  stay  in 
the  machine.  If  the  tool  is  loose  in  the  socket  it  may  drop 
partly  out  when  the  machine  is  started,  break  the  corner  off 
tlie  tang  and  spoil  the  socket ;  for  this  reason  it  is  best  that 
all  sockets  and  shanks  sliould  be  fitted  to  standard  gages  and 
that  worn  sockets  be  scrapped.  A  drift  [lin  should  be  pro- 
vided for  removing  the  tools  from  the  socket.  The  sockets 
should  always  be  removed  from  the  machine  by  the  last  turn 
of  the  feed  .screw,  or  by  a  hardened  steel  ro<l  which  is  passed 
tl:rough  the  spindle  after  the  feed  screw  has  been  removed. 
Reamers  should  l)e  made  of  high  speed  steel,  as  in  most  cases 
it  is  impossible  to  have  water  at  hand  for  cooling  purposes, 
and  carbon  reamers  burn  up  unless  water  cooled. 

It  has  proved  the  best  practice  to  use  ^  in.  air  hose,  and  as 
flexibility  is  not  of  as  great  importance  as  with  the  riveting 
hanuncrs.  the  heaviest  kin<l  of  armored  hose  will  be  found  the 
cheapest  for  this  work ;  %  in.  hose  connections  should  be  iised 
for  all  pneumatic  tools,     '--''^'y '•.■■:'.■  ■\•ry'■y-'~■-■^■i^'-'^J; .y.^'-'K^-../' : 

The  following  facts  should  be  impressed  upon  the  reamer 
operator:  That  a  reamer  is  a  high  priced  macliine,  not  to  be 
subjected  to  unnecessarily  rough  usage;  that  the  parts  operate 
at  a  high  speed  under  pressure,  and  unless  plentifully  supplied 
with  lubricant,  the^cost  for  repairs  and  lost  time  will  he  heavy; 
that  there  is  a  critical  speed  at  which  the  tool  works  best  which 
is  very  near  the  stalling  point ;  that  drilling  is  a  different  propo- 
sition from  reaming,  the  drill  being  run  with  the  lowest  pos- 
sible  speed  and  the  greatest  feed  up  to  the  stalling  point. 

The  development  of  the  electric  drill  has  been  so  rapid  that 
it  is  only  a  question  of  time  before  it  replaces  the  air  machine. 
It  is  cheaper  to  install,  and  costs  less  for  upkeep.  There  is 
practically  no  loss  from  leakage  and  no  drop  in  pressure,  two 
things  greatly  against  the  air  machine;  nor  do  changes  of 
weather  and  temperature  affect  it.  It  has  been  stated  that 
drilling  with  compressed  air  is  approximately  two  to  three  times 
more  expensive  than  with  electrically  operated  drills,  and  the 
same  holds  goods  for  reaming.  The  two  great  reasons  for  not 
installing  electric  reamers  are  the  fact  that  it  is  still  necessary 
to  use  air  to  drive  the  i-rivets  and  that  the  machines  operated 
by  alternating  current  are  not  as  successful  as  those  using  di- 
rect current.  Since  alternating  current  is  largely  used  for  power, 
the  use  of  direct  current  accessories  would  require  the  installation 
of  a  converter  set  and  special  wiring.  ,  ' 

'     .  O'.rV  MACTtTXF.   RrVETING 

"  .  ■       -    *  i 

Rivets  can  be  driven  by  a  pneumatic  riveter  at  a  lower  cost 
than  by  a  hydraulic  riveter  or  a  pneumatic  hammer.  Space  in 
the  present  article  is  not  available  to  do  more  than  state  the 
fact,  but   it  amounts  to  about  25   per  cent  saving  over  the  hy- 


draulic machine  and  nearly  SO  per  cent  over  the  pneurriatic 
hammer.  In  addition  the  rivets  are  tighter  because  the  toggle 
effects  a  gradual  application  of  the  pressure  which  constantly  in- 
creases as  the  stroke  advances  and  the  shank  of  the  rivet  is  up- 
-set  so  that  it  completely  fills  the  hole.  It  is  therefore  seen  that 
any  work  which  can  be  handled  to  a  machine  or  on  which  a 
portable  riveter  can  be  employed.  shouUl  be  machine  riveted. 

There  are  a  number  of  makers  with  both  stationary  and  port- 
jble  riveters  on  the  market,  several  different  types  of  which  are 
designed  especially  for  car  shop  purposes.  When  buying  this 
equipment  it  is  a  mistake  to  get  larger  sizes  than  the  greater 
part  of  the  work  calls  for.  The  majority  of  the  rivets  used  being 
's  in.  and  -H  in.,  machines  to  drive  these  sizes  arwd  no  larger 
should  be  purchased.  An  inch  increase  in  the 'diameter  of  the 
piston  and  an  inch  or  two  added  to  the  length  of  the  stroke 
may  greatly  increase  the  number  of  cubic  feet  of  air  used.  This 
is  decidedly  expensive,  for  according  to  Hiscox  a  two  stage 
compressor  under  the  best  conditions  develops  14.5  hp.  in  com- 
pressing 100  cu.  ft.  of  free  air  per  minute  to  90  lb.  pressure. 
This  means  that  a  "iuachine  using  5  cu.  ft.  of  free  air  per  rivet, 
driving  20  rivets  per  minute,  allowing  for  leaks  the  uses  16  hp. 
Since  a  little  over  half  this  vohmie  of  air  at  this  pressure  is 
required  to  drive  a  fi  in.  rivet  it  is  obvious  that  the  best  policy 
is  to  buy  only  enough  large  machines  to  take  care  of  the  rivets 
in  the  draft  gear,  the  draw  bar  yokes,  and  the  few  other  large 
rivets  that  may  be  required.  Unnecessarily  large  riveters  also 
mean    further   expense    for   increased   cotupressor   aiid  _  receiver 

capacity.  ;aV/V--'  ■  ■'  ■  •.■■•-.■••'."  l-^'^-\  '■'  ;  ■ '  '';}■'■■■  '■'>  ^-  :'■:''  ■^''' 
Professors  Unwin  and  Kennedy  in  a  series  of  tests  made  in 
1881-1885  proved  that  the  shearing  re^^istance  of  rivets  is  not 
highest  in  joints  riveted  by  means  of  the  greatest  pressure  aiul 
the  ultimate  strength  of  joints  is  not  affected  to  an  appreciable 
extent  by  the  mode  of  riveting.  \'ery  great  pressure  in  riveting 
is  therefore  not  the  indispensable  requirement  that  it  is  some- 
times supposed  to  be.  I'urthcr  tests  proved  that  if  the  thickness 
of  the  material  which  the  rivet  passes  through  does  not  exceed 
the. diameter  of  the  rivet  plus  ^  in.,  and  the  rivet  is  hot,  15 
tons  pressure  will  thoroughly  fill  the  hole  and  make  a  good  ^ 
in.  rivet.  As  the  i)late  thickness  increases,  the  pressure  required 
increases  approximately  in  prf)portion  to  the  square  root  of  the 
increase  of  thickness.  That  is,  if  the  total  thickness  of  plate 
is  four  times  the  diameter  of  the  rivet  we  should  require  twice 
the  pressure  given  above  in  order  to  thoroughly  fill  the  hole 
and  do  good  work.  It  is  possible  to  use  so  high  a  pressure  as  to 
seriously  injure  the  work.  The  plates  are  bruised  and  bent,  and 
the  holes  may  be  subjected  to  a  radial  pressure  sufticiently  great 
to  develop  cracks  in  any  but  the  very  best  plate.  This  condition 
is  further  aggravated,  especially  on  thin  stock,  by  the  heat  con- 
veyed to  it  from  the  rivet  and  hot  die.  Stresses  are  set  up  be- 
tween the  hot  and  cold  parts  of  the  plate,  a  temperature  is  de- 
velope^l  corresponding  to  a  blue  heat  resulting  in  brittleness  and 
the  development  of  cracks  later  on.  Most  manufacturers  issue 
a  double  warning  with  their  machine  and  in  their  advertising 
matter.  \\  hile  the\  point  out  the  imi)ossibility  of  driving  good 
rivets  without  an  ample  supply  of  air  at  the  right  pressure,  they 
try  to  impress  the  user  with  the  fact  that  the  pressure  cannot 
be  allowed  to  run  above  that  for  which  the  machines  are  de- 
signed without  injury  to  the  machine  and  the  work.  Designs  are 
usually  based  on  150,000  lb.  per  sq.  in.  as  the  pressure  necessary 
to  drive  rivets.  This  is  the  highest  value  for  the  crushing 
strength  of  cold  rivet  steel.  The  real  value  seldom  exceeds 
100,000  lb.  per  sq.  in.,  and  it  has  been  proved  by  actual  tests  that 
it  takes  only  one-fourth  the  pressure  to  drive  a  hot  rivet  that  is 
required  to  drive  a  cold  one.  Therefore  the  manufacturer's 
rating  is  very  high  and  the  smaller  machines  will  safely  take 
care  of  the  riveting  through  any  thickness  of  plate  used  in  steel 
car  construction.  In  this  connection  the  economy  of  properly 
heating  the  rivets  should  be  noted.  It  saves  the  machine,  saves 
air  and  results  in  far  better  work. 
The  operator  of  a  machine  riveter  is  responsible  for  the  ma- 
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chine  and  for  the  work  turned  out.  Before  driving  any  rivets, 
he  should  blow  out  any  water  that  may  have  condensed  in  the 
cylinder  and  adjust  his  dies.  This  is  done  by  letting  the  ram 
down  and  turning  the  screw  till  the  die  presses  against  the  work. 
The  ram  shoulil  then  Ijc  raised  and  the  screw  given  a  half  turn 
down.  In  driving  rivets  the  die  should  be  I)rought  down  slowly 
at  first  until  the  ram  is  nearly  out  befcire  jiutting  on  the  lull 
power.  A  sufficient  number  of  dies  should  be  kei)t  at  each  ma- 
chine to  allow  them  to  be  changed  fre(|Uently  in  order  to  jire- 
vent  them  from  spreading,  due  to  the  continued  heating.  They 
may  be  paired,  a.  long  one  with  a  short  one.  gradually  decreas- 
ing one  length  and  increasing  the  other  in  such  a  manner  that  the 
space  between  the  dies  will  remain  practically  constant  and  the 
greatest  possible  amount  of  work  will  l)e  o1)tained  from  the  steel. 
By  this  method  a  die  may  be  used  till  its  thickness  is  little  more 
than  the  height  of  the  rivet  head.  Special  die  steel  is  made  by 
some  manufacturers  for  use  without  hardening  and  tempering. 
Wliere  hardened  dies  are  used  tlie  heat  soon  draws  the  edge  of 
the  cups,  and  it  is  ttecessary  to  anneal  them  before  they  can  be 
recupped.  A  test  is  advisable  before  a  selection  is  made,  since 
there  is  a  wide  variation  in  tlie  numlier  of  rivets  which  can  be 
obtained  withoijt  reciipping. 


SIMPLE  FURNACE   FOR   MELTING  BRASS 


'     '■:"•''  ^>.-'  =■'.  '■    ■  ■'%'■   'r'  BY  R.  F.  CALVERT;.  ".:^-'.'..v.=-. ;  m  •::  •;;  J:•^■  •:■  ■..■■'/; 

"  The  illustration  shows  a  design  of  furnace  suitable  for  melting 
small  or  medium  quantities  of  brass,  which  has  been  used  satis- 
factorily at  the  Horton.  Kan.,  shops  of  the  Rock  Island  Lines. 
\\  ith  jlie  furnace  one-half  to  two-thirds  full  it  is  possible  to  melt 
bra.ss  in  about  30  minutes.     .•';  .'•';.  "'.s*'.-.    :..C  ';..  •. '• 

The  shell  of  the  furnace,  which  is  I  in.  thick,  is  made  from  two 
hemispherical  castings  about  24  in.  in  iliameter.  The  ui)per  cast- 
ing has  an  opening  in  the  top  for  i  ouring.  about  8  in.  in  diameter, 
and  another  opening,  a  little  to  one  side,  for  the  l>urner.  The 
castings  are  lined  with  a  2  in.  layer  of  tire-brick  and  the  brick  is 


Furnace   for    Melting    Small    Quantities    of    Brass 

lined  with  a  1  in.  layer  of  hre-clay.  except  at  the  two  openings. 
They  are  then  clamped  together  i)y  means  of  four  lugs  and  1  in. 
holts.  Two  of  these  lugs  are  formed  to  act  as  bearings.  They 
are  3  in.  in  diameter  and  are  supported  by  a  4  in.  x  1  in.  wrought 
iron  frame.  Fastened  to  the  outer  end  of  one  of  these  bearings 
are  three  wrought  iron  handles  which  are  used  for  turning  the 
furnace  when  pouring.  The  burner  is  supplied  with  a  2  in.  blast 
pipe  which  has  an  oscillating  joint  shown  at  .i.  This  Idast  pipe 
also  has  a  slide  for  regulating  the  blast,  which  is  shown  at  B. 

The  burner  consists  of  a  2  in.  blast  pipe  in  which  are  located 
two  other  pipes,  one  for  compressed  air  and  one  for  oil.     The 
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compressed  air  passes  through  a  >^-in.  pipe  which  enters  the 
blast  pipe  about  4  in.  from  the  i  ozzle  and  terminates  about  ]/&  in., 
back  of  the  nozzle.     The  oil  pip ;  enters  the  blast  pipe  about  6  in. 


from  the  nozzle  and  terminates 
a  i)oint  Is  in.  from  its  end. 

The  supply  of  air  and  oil   ii 
shown.     l)Oth   tlie   compressed 


inside  the  compressed  air  pipe  at . 

regulated  by   valves   located  as" 
lir  and  oil  pipes   are   connected 


with  about  4  ft.  of  hose  which  "allows  the  furnace  to  be  turned 
when  emi)tying.  The  nozzle  of  tSie  burner  is  about  2  in.  from  the 
outside  of  the  shell  and  is  fonlied  by  reducing  the  end  of  the 
l)last  i)ipe  to  1'4  in.  in  diameter,     The  nozzle  is  supported  by  a 


wrouglit  iron  br.ice  bolted  to  {hf\ 


shell  of  furnace. 


BELL    YOKE    BEARING     REAMERS 


..     .        BY    F.    W.    BEiTLEV.  Jr. 

■■••-••■  T  -W: 

1  here  is  nothing  in  connection  w ith  the  performance  of  the" 
bell  ringer  that  has  more  influence  on  its  action  than  the  condition 


of  the  yoke  bearings  of  the  bel 


The  accompanying  drawings  il 


The  necessity  in  most  shops 


of  removing  the  bell  stand  and  reaming  it  on  a  drilling  machine 
for  correct  alincment  makes  th  is  a  piece  of  repair  work  that 
is  very  often  slighted,  with  -esultant  inconvenience  to  the 
enginemcn. 


ustrate  a  simply  constructed  set 


of  reamers  which  make  this  a  comparatively  short  piece  of  work. 


The  reamer  in  Fig.  1  is  for  tru 


the 


aJao 


F/g.2. 


I       \ 


.^A-^M-A 


I'-A- 


Reamer 


I        \ 


" -Bell  Sfand 


Fig.  3. 


J 


Reamers   for    Truing    Bell    Yoke    Bearings 


yoke  pin.     Both  reamers  can 
r  motor  and  the  operation   is_ 


reamer  in  Fig.  2  is  for  reaming  wie  holes  when  worn  over  1^ 
in.  In  either  case  a  bushing  is  th  ;n  applied  to  the  wings  of  the 
stand  to  take  the  standard  \\\  in, 
be  used  in  connection  with  an  air 
shown  in  Fig.  3.  Owing  to  the  double  nature  of  the  reaming 
cutters  it  is  quite  easy  to  keep  th;  holes  in  line.  The  reamers-, 
eliminate  all  necesshy  of  removing!  the  stand  and  on  one  or  two- 
jobs  of  this  kind  will  effect  enough  saving  to  pay  for  themselves. 
This  method  of  truing  bell  yoke  bearings  has  been  developed 
by  W.  II.  Ilalsey,  general  foreman,  locomotive  department, 
Chicago  &  North  Western,  Missouri  Valley,  Iowa. 


Line  Loss. — Conditions  may  rea  lily  occur  in  connection  with 
electric  wiring  where  the  drop  maM  not  be  sufficient  to  cause  any 
diffiulty  in  the  operation  of  lamps  (ir  motors,  but  if  the  loss  over 
these  wires  is  figured,  it  will  be  found  advisable  to  use  larger 
wire,  as  the  interest  on  the  incre^i^ed  cost  of  the  wire  will  be 
less  than  the  loss  of  power  by  th;  u.se  of  the  smaller  wire. — ; 
Pozver. 
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FORGING  MACHINE  DIES 


LOCOMOTIVE    RUNNING    REPAIRS* 


.V-r,    : 


-':^.;r:.  BY  J.  LEE  :••;:': 

The  set  of  dies  for  a  VA  in.  Ajax  forging  machine,  shown  in 
the  drawing,  has  a  number  of  small  blocks  of  tool  steel  let  into 
the  main  dies.  These  are  of  standard  sizes  to  provide  for  in- 
terchangeability,  and  many  jobs  of  a  similar  nature  may  be 
handled  with  the  same  main  die  blocks  by  changing  the  smaller 
blocks.     This  practice  materially  cuts  down  die  costs.       '.  -  ■  . 

The  dies  illustrated  are  for  the  manufacture  of  lazy  cock  stud 
handles  and  brake  release  handles.  These  are  both  made  from 
f^  in.  round  stock,  cut  to  length  in  a  shear.  In  forming  the  lazy 
cock  handle  one  end  is  first  upset,  the  stock  is  then  put  through 
the  hole  in  the  lazy  cock  stud  and  the  other  end  is  upset  in  the 
same  die,  as  shown  at  section  DD.  This  is  done  in  one  heat,  and 
when  necessary  the  balls  can  be  trimmed  up  in  the  swedging  die, 
section  BB,  to  take  ofif  any  fins.  The  brake  release  handles  are 
first  upset  on  one  end  with  the  die  at  section  DD  and  are  then 
flattened  as  shown  at  section  CC.  The  punching  die  for  these 
handles  is  shown  at  AA,  the  die  block  being  drilled  and  a  pipe 
let  into  the  side  to  take  away  punchings.    These  three  operations 


;::;YV  ^^C"        by    ERNEST    CORDEAL+ 

-  It  would  lie  a  task  of  no  great  difficulty  to  provide  motive 
power  of  the  highest  possible  efficiency  for  the  movement  ef  all 
trains,  if  no  limit  were  placed  upon  the  number  of  locomotives 
owned,  if  unlimited  amounts  of  money  were  available  for  making 
repairs,  and  if  shop  and  engine  house  facilities  were  kept  up  to 
the  highest  state  of  perfection.  Such  favorable  conditions  do  not 
exist,  and  it  tliey  did  would  not  be  conducive  to  moderate  operat- 
ing  costs.     '-.■  :^-    ■-     ■         '   "  ■  '.■.  ''.■.';■  ■   - 

Ultimate  economy  of  operation,  so  far  as  the  locomotive  con- 
tributes, demands : 

(T)  That  the  numl)er  of  engines  owned  be  no  greater  than  is 
necessary   tt)  handle  the   peak   load  of  traffic,  v   :■''..':-.'.:•  .v 

(2)  That  shop  facilities  be  sufficient  to  complete  the  necessary 
general  overhauling  without  the  consumption  of  excessive  time 
in  or  awaiting  shop. 

(3)  That  engine  house  work  be  so  planned  and  conducted  that 
locomotives  are  available  for  service  the  maximum  number  of 
hours  per  day  and  days  per  month,  and  that  their  condition  be 


Too/'S/ee/  BhckSfi. 


Tool  She  k  B/ocks 
v.  :.  Section  D-D. 
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Lazy  Cock  Siud. 


Arrangement  of  Dies. 


Sect/on  C-C.     -:.:  ' 

Forging    Machine    Dies  with    Insets  of  Tool   Steel 
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are  done  in  one  heat.  The  other  end  of  this  handle  has  a  right 
angle  bend.  To  accomplish  this  a  slot  is  cut  in  the  top  of  the 
stationary  die  and  a  bracket  is  bolted  on  the  side  of  the  moving 
die.  The  bracket  serves  as  both  gage  and  l)encling  tool,  the  part 
at  E  being  the  gage  and  the  part  at  >'  doing  tlie  bending,  the 
latter  being  done  cold.  '\'-;-sl  "'  " 


Steciai,  Tools. — The  making  and  maintenance  of  special  tools 
and  fixtures  are  costly,  and  in  order  to  put  the  toolroom  on  a 
satisfactory  basis,  system  is  an  essential.— ./;/u'/-jVa»  Machinist. 


such  as  to  permit  of  handling  ihe  proper  train  loads  without 
delays.  :.--T-'\\-  -y:^'--"-;-  ■y^."J  ^'''^v"  '■:--^''-,'.:-:r 

The  failure  to  fully  realize  the  third  condition  makes  impos- 
sible the  fullillment  of  the  first  two.  Where  running  repairs  are 
not  properly  made,  rapid  deterioration  of  the  machine  must 
follow.  Short  periods  between  general  shoppings  result.  The 
increased  number  of  shoppings  necessarily  overloads  the  main 

•Entered  in  the  competition  on  Engine  House  Work,  vhidt  closed  July 
15,  1914.  ,.       ,■:-,..•..  .••■ 

t310  Frisco  Ctiililing,  Springfield,   Mo. 


•' ."  ?..''..•;*•'■  ■- '  ■;' 


38 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EDITION 


m 


.-i--- 
■'•^i-^- 
kW 


^: 


shops  and  leads  to  a  poorer  quality  of  general  repairs,  excessive 
time  in  the  shop,  and  long  periods  of  waiting  on  the  hospital 
track.  The  purchase  of  new  power  is  the  usual  expedient  to  re- 
lieve such  a  condition. 

S;  Again,  inadequate  running  repairs  mean  low  power  efficiency. 
Locomotives  will  not  handle  their  full  tonnage;  delays  and 
failures  are  unavoidable;  in  order  that  the  traffic  may  be  liandled 
there  must  be  an  excess  of  power.  The  failure,  therefore,  to 
provide  for  the  proper  maintenance  of  locomotives  in  service  is 
responsible  for  excessive  investment  in  power :  high  cost  of  shop 
repairs;  inefficiency  and  heavy  expense  in  train  operation. 

That  a  high  cost  of  repairs,  per  unit   of  work  performed  by 
locomotives  insures  the  best  power  condition  Iiy  no  means  follows. 

.The  contrary  is  in  fact  more  often  the  case  The  railroads  in 
the  United  States  which  handle  the  greatest  amount  of  traffic 
with  the  least  investment  in  equipment,  witli  the  lowest  train 
mile  costs,  with  the  fewest  engine  failures,  have  without  excep- 
tion a  moderate  unit  cost  of  repairs,  while  many  of  those  roads 
which  expend  unusual  amounts  in  the  maintenance  of  equipment, 
obtain  a  low  mileage  per  locomotive  per  year,  have  a  train  ton- 
nage less  than  the  efficient  minimum  and  register  frequent  delays 
from  power  failures.-' V'V"";-'^ '■^^^^^-^■'    ^  "^  A."^-^''',:';'.o      <    ;: 

. .  The  condition  of  power  does  not  necessarily  depend  upon  the 
amount  of  money  expended  in  its  repair.  It  does  depend  upon 
the  time  at  which  the  necessary  repairs  are  made.  A  man  tnight 
comfortably  sustain  life  with  an  expenditure  of  five  dollars  a 
week  for  food  and  lodging,  provided  he  distributed  the  amount 
equally  over  the  period.  If,  however,  he  gorged  himself  to  the 
full  extent  of  his  allowance  at  the  first  meal  he  might  starve  or 
die  of  exposure  before  the  next  installment  was  due. 

;•;  The  quality  of  running  repairs,  paradoxical  as  it  may  seem, 
depends  very  little  upon  the  adequacy  of  the  engine  house  facilities 
provided.  L^p-to-date  buildings,  machinery  and  appurtenances 
are  a  convenience  but  not  an  a1)<olutc  necessity  in  the  proper 
maintenance  of  locomotives.  It  appears  at  times  as  though  the 
mere  presence  of  improved  facilities  for  i)crforming  the  heavier 
class  of  repairs  leads  to  a  neglect  of  the  minor  items  To  main- 
tain power  in  the  best  condition  demands  frequent  and  rigid 
inspection,  and  immediate  attention  to  minor  defects.  If  these 
two  requirements  are  fulfdled,  elaborate  and  expensive  engine 
house  layouts  will  be  unnecessary.  It  is  the  shoe  or  wedge  not 
properly  adjusted  that  calls  in  time  for  the  dropping  of  wheels 
to  renew  driving  brasses  and  turn  journals.  It  is  the  loose  rod" 
key  that  makes  necessary  the  renewal  of  a  back  end  brass ;  the 
broken  follower  bolt  that  knocks  out  the  cylinder  head:  loose  or 
ill-fitted  bolts  that  break  the  frame,  and  the  careless  use  of  the 
beading  tool  which  makes  necessary  the  renewal  of  tubes.  The 
detection  of  minor  defects  and  their  immediate  correction  is  the 
whole  secret  of  high  power  efficiency  and  low  maintenance 
Cf)sts.  The  usual  tendency  of  engine  house  forces  is  to  over- 
look or  pass  over  those  minor  items  of  repairs  which  do  not 
materially  interfere  with  the  operation  of  the  locomotive,  post- 
poning their  performance  until  such  time  as  defects  of  a  serious 
nature  have  resulted.  The  cost  of  reducing  a  brass  or  setting  up 
a  wedge  is  insignificant  as  comi)ared  with  the  cost  of  renewing 
the  brass,  and  perhaps  turning  a  cut  pin.  or  of  dropping  the 
wheels  and  renewing  a  driving  box  brass.  The  engineer,  the 
engine  inspector  and  the  wiper  are  the  agents  of  inspection.  If 
they  are  competent,  well  trained  and  conscientious  the  greater 
number  of  the  small  defects,  the  neglect  of  which  leads  to  failures 
and  expensive  repairs,  will  be  found   and   reported  before  they 

.,have  developed  to  a  serious  stage. 

"'  The  engineer's  report  should  cover  such  defects  as  develop 
during  the  operation  of  the  engine,  and  should  l)e  made  during 
the  progress  of  the  trip  and  not  after  arrival  at  the  terminal. 
For  this  purpose  he  should  be  provided  with  a  work  report  book 
of  convenient  si^re  and  shape  to  be  carried  in  the  pocket,  so  that 
he  may  make  note  of  any  irregularities  which  occur  in  the  run- 
ning of  the  engine.  Many  minor  defects  in  the  working  parts 
of  the   loco!rotive   are  called   to   the   attention   of   the   engineer 
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If  note  is  not  made  of  such 

presence  becomes  known  they  are 

overlooked  when  hurried  entries 

house  work  book  at  the  end  of 


while  the  engine  is  in  motio  i. 
imperfections  at  the  time  their 
very  likely  to  be  forgotten  or 
are  being  made  in  the  engine 
the  trip. 

The  engineer  should  not  belexpected  to  make  an  exhaustive    -.,: 
examination  of  the  locomotive  after  arrival  at  the  terminal.     In 
the  first   place,   he  is   very   infqequently   a   skilled   mechanic   and     ^ 
is  not,  therefore,  qualitled  to  make  a  competent  inspection.   Again,     .';•. 
few  engineers  at  the  end  of  atrip  are  willing  to  give  the  time    .'':  .• 
and  attention  necessary  to  comilete  a  thorough  inspection.     The       /  r 
engine    inspector's    duties    shoi  Id    begin    where    tlie    engineer's      ,!-, 
leave   off.     The   selection  of   C(  mpetent   men   as   inspectors   is   a  •  -r;. 
matter  of  prime  importance.     '  'oo  often  the  position  of  engine  -  -  .' >. 
inspector  is  fdled  by  a  superam  uated  engineer  or  a  mechanic  of     .  ...': 
inferior    rank.      Such    practice   is   entirely    wrong;    the   position."'':^ 
should  be  tilled  by  the  best  meciianic  available.     The  results  to  ."    '; 
be  obtained  from  proper  termiiial  inspection,  first,  to  determine  *i;. 
the   repairs   necessary,  and  second  to  pass   upon  the  quality   of  •  .  Vr 
the  completed  work,  will  fully  warrant  the  payment  of  a  salary/':.-..: 
comparing  favorably  with  that  df  a  foreman.  '    '-.'i 

The  inspection  of  incoming  mgines  should  be  of  the  most  .-':'•..- 
thorough  nature.  All  parts  of  th<  locomotive  should  be  examined,  .,  ■.' 
not  occasionally,  but  at  the  enf  of  every  trip,  and  all  of  the  j-v-v;: 
defects,  even  to  the  most  insigr  ificant  and  apparently  unimpor-.'i.v  V' 
tant  ones  should  be  reporte<l  an  1  given  att€nUon.':''^:-^^'''--^-^''-^:r.t 

The  importance  of  the  wiper  as  a  factor  in  efficient  engine  •.:'..•  ;' 
hou.sc  work  should  not  be  overlooked.  Engines  which  are  ;  .  / 
covered    with    grease    and    dirt  \  cannot    be    properly    inspected.^  _..• 


Cracks  in  frames,  rods,  blades  or 


other  vital  parts  of  the  locomo- 


tive may  be  so  effectually  covere  1  by  a  coating  of  dirt  that  their'., 
detection  is  impossible.     Such  defects  undiscovered  will  lead  to 
failures  in  service,  possibly  entailiig  the  destruction  of  equipment 
or    the    loss   of   human    life.      Locomotives    may    be    thoroughly 
cleaned  and  kept  clean  at  the  cost  of  a  few  mills  per  mile  run,  . 
and   such   expenditure  is  coverecl  many   times  over  by  the   im- 


proved   inspection    made   possible 


be  trained  to  report  to  the  inspector  or  foreman  defects  which  > 
they  discover  while  cleaning  locoi  lotives,  and  many  break  downs 


and  failures  may  be  avoided  by 

Clean  engines  not  only  permit 
but  conduce  to  a  higher  efficient 
repair.     Almost  any  mechanic  wi 


The   wipers   themselves   may 


heir  so  doing.  , .     „.. 

of   miTre   adequate   inspection,;'      .' 

'  of  the  labor  applied  in   their  ';,,;,., 

1  work  with  increased  energy,".  ■  :;'.; 

and  w  ith   greater   pride   in   the   wiork   when   the   parts   which   he 

must  handle  are  free  from  grcas0  and  dirt. 

Adeciuate   inspection   provided   fhr.   the  next  necessary   step  is 
to  insure  that  the  defects  discovered  are  promptly  and  effectivel)r.  •'•:■,. 
repaired.     The  proper  performancb  of  running  repairs  at  engine 
houses    depends   far  more   upon   tfie   organization   of   force,   and 
the   quality    of    supcrvisi(m,    than  jit    does    upon    equipment    and 
facilities.    The  engine  house  forcei  no  matter  how  small  or  how  V-,".-i' 
large,  may  be  so  assigned  as  to  gii\|e  to  each  individual  workmanv'; ; 
the  care  of  and  responsibility  for  \hc  rei)airs  to  certain  parts  of 
the  locomotive.     .Ample  and  competent  supervision  to  insure  not 
only   the    performance   of   all    worl    ordered,   but    to   inspect    its 
quality,  is  a  necessity  if  high  poweri efficiency  is  to  l)e  maintained.;  ;•■.,.; 
To  smnmarize.  the  duties  of  the  Engine  house  are:    To  provide        ■; 
competent   and   continuous   inspection   of   locomotives   in   service, 
to   insure  the   discovery   of  defectfc   in   the   incipient   stage,   and 
to  promptly  and  effectively  repair  all  defects  so  found,  preventing 
minor   defects   from   causing,  throijgh   neglect,   the  necessity   for 
extensive  repairs.     Simi)le  as  this  lormula  appears,  many  engine 
hfHise  foremen  will  raise  the  objection  that  the  volume  of  work 
absolutely   necessary  to   keep   the   tower   in    service  is   so   great 
that  the  less  important  items  of  reppir  nnist  be  neglected.     .\t  an 
engine  house  where  this  policy  has  been  eirployed  some  difficulty 
may  be  experienced  at  jlrst  in  sec  tring  proper  attention  to  de- 
fects of  a  minor  nature.     In  such    :ase  it  might  be  well  to  start 


with  only  tw()  or  three  engines  just 
them  particular  attention  to  see  th 


out  of  the  main  shop,  giving 
t  careful  inspection  is  made 


'■■   ;•'.■/■'■' ,"^    '.••: 
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after  each  trip,  and  that  all  defects  are  corrected  before  the 
■engine  returns  to  service.  By  the  process  of  gradually  taking 
up  more  and  more  locomotives  on  this  plan,  it  will  soon  be  found 
that  the  volume  of  heavy  running  repairs  has  so  decreased,  that 
the  original  force  employed  will  be  more  than  sufficient  to  keep 
tlie  power  in  the  best  of  condition.   '.'V 


REMOVING 


GASKETS   FROM 
LUBRICATORS 


BULLSEYE 


BY  J.  A.  JESSON 
Air  Brake  Foreman,  Louisville  &  Nashville,  Corbin,  Ky.      ''  " 

The  device  shown  in  the  engraving  was  designed  to  facilitate 
the  removal  of  sight  feed  gaskets  from  Detroit  buUseye  lubrica- 
tors. These  gaskets  often  become  stuck  in  place,  and  owing  to 
their  location  below  the  follower  threads,  are  rather  difficult  to 
remove.  The  body  of  the  device  is  shown  at  A.  It  is  threaded 
on  the  lower  end  to  fit  the  follower  threads  in  the  lubricator 
body  and  the  stem  is  threaded  to  take  the  nut  D.  Before  the 
nut  is  applied  the  sleeve  C  is  slipped  over  the  stem,  the  four  at- 
tached pins  B  being  placed  in  holes  through  the  body  A.     With 


Device    for    Removing    Gaskets    from     Bullseye    Lubricators 

■'._  -the  device  screwed  into  position  in  the  lubricator,  the  nut  is 
turned  down  against  the  sleeve,  thus  forcing  the  pins  into  the 
gasket  F.  The  whole  device  is  then  unscrewed  from  the  lubrica- 
tor body,  the  gasket  being  loosened  and  removed  by  following 
./.^he  threads.  The  four  pins  B  are  14,  in.  in  diameter  and  are 
made  from  tool  steel.  It  is  advisable  to  provide  a  ball  thrust 
bearing  in  the  sleeve  C,  in  order  to  insure  a  free  working  nut 
and  to  remove  the  tendency  to  bend  the  pins  when  forcing  them 
into  the  gasket.  '  ^^  -'li  :'-iy\.- 


GRINDING  DISTRIBUTING  VALVES 


The  accompanying  illustration  shows  a  home-made  air  en- 
gine for  grinding  six  different  surfaces  of  the  distributing  valve 
of  the  W'estinghouse  air  brake  at  one  time.  The  device  was 
invented  by  W.  L.  York,  of  the  Ferguson  shops  of  the  Cincin- 
nati. New  Orleans  &  Texas  Pacific.  It  is  in  reality  a  small 
engine,  equipped  with  a  valve  and  cylinder,  as  indicated,  the 
cylinder  being  the  barrel  shown  on  the  further  side  of  the 
engine.  The  guides  for  the  crosshead  are  supported  on  up- 
rights bolted  to  the  base  of  the  machine.  The  valve  is  operated 
by  an  eccentric  on  the  near  side  of  the  flywheel.  The  crank 
on  the  front  of  the  engine  oscillates  a  plunger,  which  is  at- 
tached to  the  application  piston.  On  the  back  end  of  this  piston 
rod  another  rod  is  fastened,  which  operates  a  lever,  with  a  ful- 
crum, as  indicated  in  the  illustration,  which  transmits  the  mo- 


tion to  a  rod  that  oscillates  the  equalizing  piston.  The  device 
will  grind  the  application  piston  ring,  the  application  valve,  the 
equalizing  valve,  the  equalizing  piston  ring,  the  graduating  valve 
and  the  exhaust  valve  all  at  the   same  time,  and  will   perform 


Small  Engine  Used  fpr  Grinding  S'x  Surfaces  of  Distributing  Valves 

the  job  in  one  and  one-half  hours,  whereas  it  would  require 
four  hours  to  do  the  grinding  by  hand  in  the  us»*al  w^v  The 
small  engine  may  be  operated  by  air  or  stcAm.       -r  ■,.::.  '^.'■■■•;,-^.,^. 


RECLAIMING     BOLTS    WITH     BATTERED 

.a;:-  .r^'-Vy-f-,:  THREADS  ■.'",1'^:}^^:'^^ 


-v,-;. 


BY    J.     P.    NOLAN  :' 

Assistant  Superintendent,  Morgan's  Louisiana  &  Texas  Railroad,  Algiers.   La.    . 

It  is  tile  getieriat  practice  in   railroad   shops   when   reclaiming:-, 
old  bolts  accumulated  from  the  dismantling  and  repair  of  cquip-i; 
ment  to  cut  off  and  rethread  all  those  having  tlireads  battered 
or  bruised  'o  that  a  nut  will  not  go  on.     Where  the  threads  are 
not  badly  worn  or  the  material  fractured  this  practice  not  only:> 
wastes  a  great  deal  of  material  but  results  in  a  large  accumu-  i; 
lation  of  short  bolts  for  which  tliere  is  no  further  use. 


Die  Plate  and   Dies  Removed  from  the  Vise  ^•?v^  •  •• 

V-S^r  ■'  V's;-'" . v^;j  -  ■:'::■-  ':■.■  '    . . .  ■  '.:■  .;  -^^ '.!'  :':': 

A  simple  device  for  reclaiming  such  bolts  without  cutting  off 
the  ends  is  shown  in  the  illustration.  A  die  plate  or  socket  is 
fitted  to  an  ordinary  parallel  vise  from  which  the  screw  has 
been  removed,  the  movable  jaw  of  which  is  operated  by  an  air 
cylinder.  Dies  of  different  sizes  suitable  for  the  bolts  to  be 
worked  on  are  fitted  to  the  screw  plate,  the  two  halves  of  each 
pair  being  connected  by  a  flat  steel  spring  as  shown  in  one  of 
the  illustrations.  When  air  is  released  from  the  cylinder  an<l  the 
vise  opened  the  dies  are  thrown  open  by  the  spring  and  the 
bolt  to  be  worked  on  is  placed  between  the  dies  at  the  end  of 
the  threads  next  to  the  head.     The  air  is  then  applied  and  the 
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shops  and  leads  to  a  jxwrer  quality  of  gciural  rrpairs,  csccssive 
titijc  in  the  sIk)I>.  and.  luujJT  periods  <>\  wailiny  on  the  huNpital 
track.  The  puroliase  (if  new  p<j\ver  is  the  usual  cxi)e(liiiit  \<>  re- 
hVvi*  such  a  cmidithon.  • 

Again,  inadtrjuate  runninsr  rei)airs  mean  low  p.  iwrr  itikiiiio . 
.Loc<>nionve-s  will  liot  baiKlli-  tluir  full  tounayr :  ^I^■]a\>^  and 
fnihires  are  unavoidahle:  in  onlcr  that  the  traitK-  may  liv  handled 
there  niiist  be  an  e^^cess  (»t  p"\ver.  The  failure,  therefore,  to 
pr»>\  Jdv  for  the  proper  maintenance  of  l.oooiuotives  in  service  is 
re^pVrtisihle  for  vx^'essive  iiirestiiient  in  p-  wer:  hiuh  cost  of  shop 
repair.«i>inehKieticyan<l  heavy  expense  in  train  operation. 
That   a  hiiihv'ost   of  repairs  per  unit"  "'    work   perfornied  l)y 

.Kje»;iri1otiVe?<  insurerv  the  he>*f  power  condition  h\  no  means  follows. 
The'c<mtrary  is  irt  tact-  ftiore  oitei)  tin-  rase  1  lu'  railroads  in 
the    t'ttUcifl   States   vvhieh    handle    the   itrtatesi   a:i'ount    of   tralhc 

Willi. the  U'a.-t  rnvestiJient  in  e(jnip»nein.  with  the  lowest  train 
njile  Cf>st.<,  ■with  the  fewest  engine  failures,  have  without  excep- 
ttrtii  a  itiofK-rativumr  Vfist  r>f  re|iairs,  while  many  of  those  pmiIs 

;  which  expend  tmustial  amounts  in  the  nuiintenance  of  e«|uiiimint. 
ohlain  a.  l"W  tniU*ai«e  per  locomotive  ]>er  year,  have  a  train  t-m- 
najie  les>  than  liie  elVicHnt  mininuini  and  register  fre<iuent  .dela\  > 
JFoni  povvor  failures.- f!'!;'..  ^  •'      ''  v  -         ••        -  : 

Tlie  co!>ditiop  of  piAver  d<ies  riot  necc'^sarily  depend  tipon  the 
aniount  of  money  expen<led  in  its  repair.  It  iloes  depend  upon 
the  time, at  which  the  niTessary  rejiairs  are  made,  :\  niati  miiiht 
<;oviif»>rtaldyiiti><thin  hit-  with  .111  i  \p»ndittire  of  live  dollars  a 
^Veek  t'^r  food  IVtril   ltul|L?iM!ir.   providetl  lie  <listriliuted   the  .unounf 

;0<pKdly  I'ver  the  period.  If.  h<'>wV\Or;  he  tiort,'ed  himself  to  the 
ftill  extent  of  hi.<  allowance  at  the  tVrst  meal  he  miulit  starve  or 
die  <'f,c^^posiir^thetore  the  next  installment  was  due.  ;. 

-  'Hie  fpiality  i;.f\rnn»>in.a;  repair.s.  paradoxical  as  it  tnav  seenf. 
depends  very  littletipniv  the  adequ.icy  <.f  the  entwine  house  facilities 
provi/led,  .  l'p-to.-,date  huildini^Si  macliinery  and  appurtenances 
.are  a"  .ronvWrnjirce  hlit  no.t  an  ahsohtti-  necessity  in  the  proper 
Tnaintetiaufe  oP;l<Voinotiv«s.  Tt  appears  at  times  as  thoueli  the 
Htere  .preseirce«.if  iinproved  facilities  for  performiii!.;  the  he;l.^ier 
clas!^  of  repairs  lead?  tn  a  neiilect  of  the  minor  items       T"  main- 

'  tain  po^:er  in  "the  hest  coiidition  dunands  frequent  and  ricrid 
iirsfM;vii*>n.  and  innnediafte  attenti'^n  !••  minor  defects.  If  these 
.IW"(V.  requirenrents  are  ftdidted.  elahorate  and  exiH-nsive  eni>iiTe 
:J«otjse  lay' >iits\viir  lie  unnecessary.  It  is  the  shoe  or  wefliie  rtot 
pr»>perly  ailJHSted  that  calls  in  time  for  the  droppintr  of  wheels 
to  renew  drivint:  l)tas.s<*,s  and  turn  ioiirnal>.  It  is  the  loose  rod 
:ltcey  that  piake.s  iiecessa-PL'  the  renewal  of  a  hack  end  hra^s  :  the 
hr-.ken  frdlower  h'lt  that  knocl\s  out  tJie  cvlimler  head:  loi  >e  or 
ill- litled  holts  that  break  tlje  frame,  and  tlie  careless  use  of  the 
heading  too]  which  fnakes  neci'ssary  the  reniwal  ot"  mlies.  The 
dele.ctrnt>  of  .rntnor  ilefvCts  and  their  inmndiale  correction  is  the 
\vb<Vle    secret    of    hitih    power    <'*(''«'iency    and    low   maiiitinance 

.  c^ist>.'  The  iryiat  t«iiK-iU'y  of  ensiiiie  lion.se  forces  is  io  over- 
1ifji»k;fir  pass  <an''r  tHnsemiiiiiritertis  of  repairs  -which  do  not 
walefJally  interfere,  a< ith'  the  <  >iH:rati4 'n  .  of  the  i<  «c<  >uv  >t i ve,  pc ist- 
p'ininv^  their  perforniaiice  uiitil  such  tiiijc  as  dificts  of  a  serious 
nature  have  restihed  The  Co>l.  ...f  reducint;  a  brass  or  settim,'  up 
a;  wedt*«vis;iin>iJ:niflcattt  as  <:otnpa red  with  the  cost  of  renewincr 
the,  brass,  .ftndperhalts. turning  a  etit  pin.  or  of  dropj)in.ii  the 
.wheels  and  fenewinji  a  drivinir  Itox  brass.  Tlie  enyineer.  the 
A;n«iire'insiieci^'r  and  the  wiiur  are  the  aucuis  of  inspection.  If 
they  are  C'>nqK'tent.  well  iraimd  jmd  conscieiiiions  the  ureater 
nttntlierof  the  stviall  fleftcts,  the  iiesk-ct  <.f which  lead<  to  failures 
.-^itd  expensive  repairs-  xvill  be- fouiid  and  rep. .rte<l  bef.irc  ihey 
bave  devel'^H•<l  to  a  serioits  stasje. 

.  ■  I  he  enijincer's  report  should  cover  such  <1i1ict-  as  iIi\ilop 
dtrftnir  the  opefatioii  of  the,e.i!jginc,  and  >h"nld  I>e  mad<'  during,' 

;  the  ptpRTC<.s  of  th«  trip  and  not  after  arrival  at  the  terminal. 
For  this  purpose  he  >hoirId  he  provided  with  a  work  report  book 
.rif  Convenient  si/e  an<lshaj>e  to  bi;  carried  in  the  pocket,  so  that 
he  may  make  note  of  any  irrksjularities  wbicli  occur  in  the  run- 
ninir  of  the  ;enffine>  'Manyniinor  defects  in  the  working:  parts 
Cjii  -the.  locov'.i •fix e   are   raned  >■>   the  , attent i. m    <•(   t he    emiiiuer 


imperfections  ;it  the  time  their 
verv   likely  to  be   forgotten  or 


/■    Wii..   80.    Xo.    1 


liile   tile   enyine    is   ill    iiunio  i.      If   tvAc   is  not   made   of    such  . 


presence  becomes  known  they  arc, 

Ioverlooke<I  when  hurried  entries  ' 
house  w^.rk  book  at  the  end  of  .  ■-; 
■■-'  ■'-  ■'■'  .  ■  ■  '-"'■'  ■  '  ■  ■  '■;,:; 
expected  to  make  an  e\liau>ti\c  ' 
liter  arrival  at  the  terminal.  In  "- 
L(|uemly   a   skilled   mechanic   and 


i-  tioi,  therefore.  <pialilied  to  tua 
few  eiiiiiucers  at  tile  end  of  a 
and  attention  necessary  to  ci>in 


:e  a  Coiupeteiit  inspection.  .\Ham. 
riji  are  willing  to  .nive  the  time 
leie  a  thorough  inspection.     The 


ni;itti.r   of   prinu-    imp>'rl:nKe. 
inspector  is  tilled  Ii>    a   >iiiieram 
inferior    rank.      Such    practice 


engine     iiisiiector's     duties    slim  bl    beuin    where    tlie    eiii'ineer  s 
leave    otV.       1  he    -election    of    e<  iiipeleiit    ireii    as    inspectors    is   a' 


<*»  tfften  tlu-  po>iiioii  oi  i-n;4ine 
iiated  engineer  or  a  mechanic  of 
einiieh     wroiii?;    the    p<isition 


slionld  be  idled  by  the.  I>est  melliatiic  available.  The  results  to 
be  obtained  fr-  ni  pro|)er  termiijal  inspection,  lirst,  to  determine 
tlu-  repairs  iiece>>ary.  and  seC'iid  to  pass  upon  the  quality  of 
tile  coiiijileled  work,  will  fully  warrant  the  payment  i>i  a  salary 
Cotnpariii;.:  favorably    with  that  <|f  a  foreman. 

;  "The  in-pteiion  of  incomin.ii  tniiines  shoubl  be  >^i  the  most 
thoroussdi  nature,    .\1I  Jiarts  of  lliJ  locoin.itive  should  be  exaniine<t. 

I 'f   every   trip,   ami   all   of  the 
Ircaiu   ;in<l    ai>pareml\    iinimpor- 

.uiven  attention."'       ■.-- 
as  a    factor   in   efticient   enj^ine. 
hotise     Work     >hould    nut     be    o\  -rlookid.       I'.n^ines     which     are 


not  occasii-nally.    I'Ut    ai    the   eiv 

ilefects.  even  to   the   ini>si   insi^i 

tant  ones  should  be  reported  an 

J  lu-    inipoitaiui-    i.f    tlu'    wipi'r 


cc.vered    with    grease    And    dirt 
C'racks  ill  frames,  rods,  blades  or 
live  may  be  so  effectually  covert 


caiinoL  be  proiierly  inspected, 
other  vital  parts  of  the  loi'omo- 
by  a  eoatins  Ckf  din  that  their 


detection  is  impossible.  Such  dalccts  undiscovered  will  lead  to 
failures,  in  .service.  l>o.ssibly  entail|i!4  the  destruction  of  efpiipment 
or    the    loss   of    human    lite.      I.*  comotives    niay-  he    thorooirhlAr 


cleaned  and  kept  clean  at   the  co 
and    Mich   expen<liture   is   covere 
jiroved    inspection    made   possible 


I  of  a  few  inrlls,  per  mile  run, 

m.iny    times   over   by   the    im- 

Tbe    wipers   themselve<    may 


be  trained  t<>  report  to  the  inspi  -tor  or  loremaii  <lefects  which 
thev  (lisvo\  er  while  cKaiiin.ir  l-.eoi  ii»tives.  an<l  many  break  downs 
and  failures  may  be  avioded  by      leir  so  doinj?. 

Clean    en.yines    jut    only   i>ermii    (^f   more   aik-quatc   inspection.: 
but  Conduce  to  a  hiyher  ellicienc  •  of  the  labor  ai>plie<l  in  their 
re[)air.     AlnH)St  any    imchanic  u  i  1  work  with   increased  energy. 
and    with   greater   pri<lf .  in   the   w   >rkwlivii    tlu-    i>:ins    which    he^ 
irust  hauflle  are  free   from  greast    and  dirt. 

,\de(|uate  insiK'Ction  provided  B>r.  the  next  necessary  stiji  is 
to  insure  that  the  defects  dtsciiverld  are  promptly  and  itYeciively 
repaired.  The  proper  iierform.'.iul'  of  rnnnin.L;  repairs  at  engine 
iiouses  dei»ends  far  more  upon  tlie  firganization  of  force,  and 
the    (|na1it>    of    supervision,    than  \it    cloes    ui>on    e()uii>ment    ami 


, no  matter  lum  siivall  or  how 
e'to  each  iuflividual  workman 
lu-  reiiairs  to  certain  parts  of 
leiil  supervi.-ion  .to  insure  not 

ordered,  but  , to  .  inspect  itS 
errici<-ncy  is  to  be  maintained. 
ni;itie  lioUse  are :  'I'o  ])i'ovide 
.11    of    l.ieoinotivfs    in    service, 

ill    ilu-    iiuiiM(-iit    stage,   ami 


facilities.      The  engine  house  force 
large,  nay  be  so  assi.gne<|  as  to  .!?i 
the  care  of  and  |-es]iousibiHty   for 
the  loeouiotivi-.     Ample  and  coinp( 
only    the    perform.ance    of    nil    u 
quality,  is  a  necessity   if  high  powet 

To  smi>mari/t-.  the  dntii-s  of  the 
comintetit  and  coutimi.iu-s  iuspiet 
t.i    insure    the    disctivery '  of    delec 

to  promptly  and  etTectively  repair  ;ll  defects' su  bitind.  preventing 
minor  defects  from  ealisiny.  tbrotl^li  lu-ylect.  the  necessity  for 
extejisive  re]»airs.  Sinqile  as  tin-  /■  rnmla  .Mpttears.  many  engine 
hoti<e  fort-men  will  raise  the obieiViou  that  the  vo|un>e  <yf  work 
.absolutely  ii<ct-ss;iry  to  kteji  the  Innvtr  in  service  is  sr»  .great 
that  the  l<-ss  im|)ortant  items  of  rep  lir  must  bi-  tu'glecletl.  .\t  an 
engine  house  where  this  ]ioliey  has 
may  be  experienced  at  lir-t  iii  sect 
ferts  of  a  minor  u.itrri-  In  sucli  > 
wi'.h  oiib   two  or  three  engines  just 


neii  e'r)>loye<l  some  dithculty 
ring  ]iroper  attention  to  (le- 
ase it  might  be  well  to  start 
out  of  the  tUx'thi  slio|(.  giving 


lliem   iiarticidar  attention  to  see  ihit    careful   inspecti<:n  i>  made 


■ 
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ifter  each  trip,  and  lliai  all  defects  are  etirrected  before  the 
engine  returns  to  service.  By  the  process  of  gradnallytakiiii,' 
m)  more  and  more  locomotives  on  this  plan,  it  will  soon  be  found 
that  the  Aohune  of  heavy  runnins  repairs  has  so  decreased,  that 
the  <.>riginal  force  employed  will  he  more  than  siifticient  to  keep 
tlie  power  in  the-bvst  of  condition.;         '.::':■■:'■■      ;>;-;    >       .  "  y    .  'X 


REMOVING    GASKETS    FROM     BULLSEVE 

•■  ;:-\-v::,^::'--^-- -■■^:^-■0.■     LIJBRICATORS    ;■..-/:>  ■'•;,,,:  -i;.- 


■  •'    .■.^:_r     ":'  ■    •  BY  J.  A.  JRSSOV     ■     ■■      ■      '      'V'   /;:v' ;';  "a  v-  ■ 

;  ;.      .,•■■,■'        Air  llrakc  l-.ircniaii,   LoiiiNvillc  A  NashviHc,  Corbiii.  Ky.  _       .:■ 
V  -  '     The  dcvicC  show n  in  the  en;;ra\ ing  was, designed  to  facilitate 
■the  remoAal  of  ^iyht  feed  jjaskets  fr»*ni  Detroit  btiUscyelubrica- 
. :    iikTS.     These  ;-;ask«.ts  often  become  stuck  Tn  place,  and  owing  to 
their  looati"n  below  the  follower  tbreads.  are  rather  <lit'hoult  \<> 
remove.    The  body  of  llic  device  is  shown  at  ./.     It  is  threaded 
;c>n   the"  lowfr  end   to   Jlf  tire   foW<)Wer  threads   in   the   lubricat<>r 
.'i)ody  and  the  stem  is  thrended  to  take  the  tnit  /)r   Before  thij' 
:    hiil  is  applied  the  sleew  C"  is  slii)ped  over  tlU:  stciii*  the   four  a<^ 
...:  ■taejkd-  \m\>  B  being  placed  in.  holes  through  the  b<Kly  . /.     V\  ith. 
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v.  ■•  Device    for    Removing     Caskets    from     BuHseye    Lubricator*    : 

.;;;'.  fire   device   screwed   ini"    |«>silion   in   the   lubricator,   thvntttisv 

,.  ,     turned   dijwn   .against   the   sleeve,  thus   furcini?  the   pirts  inin   the 

'-    ,  ;gasket  F.    'ilu-  whole  device  is  tiun  unscrewed  from  the  lulirica- 

.  •    tor  body,  the  gasket  being  iooseiied  and  rcraovetl'  by  following- 

">   the   threads.      The    four   inns    /if  are    '->•    hi.   in  diamct*-r  ami    are 

^  ■  \niade   from   tr.ol    sieel.      it   is   advisable  to   provide  a  ball   thrust 

bearing  in  the  sleeve  ('.  in  order  to  insure  a   free  working   nut 

-     and  tJ>  f emove  the  tendency  t<  >  bend  the  i»ins  vVhcti  forciiig  them 

v;' ;••>  iiTto,  the;j?{isket. .  V         ■''■■:,■  '■;.■'        ■'' '/  ,"'■•"■, "^-  ''  -V'';-      ■:■.':■■".' 


GRTNDING  DISTRIBl  TING  VALVES 


■  -J. he  accrtmpanying  iltustratioii  slio\v«.  a  home-made  -air  en- 
:.  gine  for  grindin^j  six  ditTcrein  surfaces  of  the  distributing  valve 
v.7>f  the  Westinghouse  air  brake  at  one  time.  The  (levice  wits, 
.  inxt-nted  by  W.  L.  York,  of  the  I'erguson  shops  of  the  CiIH•in- 
:  iKiti.  Xiw  Orleans  &  Texas  I'aciric.  It  is  in  reiility  a  sinall 
vngine.  eqtiip]K'd  with  a  valve  atid  cylinder,  as  indicated,  the 
■'  'cvliinler  lieing   the   barrel  ■  shown    on    the    further   side   of   tlie 

■  engine.  '  The    giu<les    for    the    crosshead    arc    supported    on    up- 
rights bolteii  to  the  base  of  the  machine,     The  v.-ilve  is  operate*! 
{■{by  .an  cccemrit'  ofi  tlie  near  si^e  of  the  flywheel.     The  crank 

Jt>n  the  fnrnt  of  the  engine  oscinat^s  a  plunder,  whicli  is  vat< 
;  tacbecl  to  the  ajiplicatiott  ijiston'  On  the  back  end  of  this  piston 
•■r(td  another  r<'d  is  fastened,  which  operates  a  lever,  with  a  fnl- 
'  •  icrun),  as  indiciitetl  in  t]ie:  illustration,  which  traiismits  the  Jtui-. 


tioa  to^ai  rod  that  <iscillatcs  tfw  iMjaatizing  jHsfs'ti.  The  dc\ice 
will  grind  the  application  piston  ring,  the  ai>plicati«in  valve,  the 
e<iualizing  valve,  the  equalizing  piston  ritvg.  tin-  graduatinii  valve 
.ind   tbe   e.xbaust    \al\e   all   at  the  >ame   titne.   ;nid\vill    piTloTrn 


/'U   '..:'  ■ 

■    '>■  ■ 

">■"-•''  ^-'M- 

■."•'        •'    *    - 
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:■-■-■*  ■■■'.'' 
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,  §.maJt  Engine  Used  for  Grir>ding§iiK  Surface*  of  Oistrifauting  Valves 

tlie  job  in  >)ne  and  one-ludf  itrtnrs,^  vin-tvias  it  woiji,r  require 
foxVr  hours  to  do  the  grinding  by  hand  iti  the  itsUal  wav..  T|ve 
SttiaO  engines  niay  'lie  openited'  by  air  "j  ?itcain."    J  .  J '.,   i;  • 


RECLALMING  BOLTS  WITH 

V^.^:;;--^:V- ■•■:■•;.:;>;•  ■;;■  THREADS;;-^; 


BATTERED 


^•\-  ;■■'■:     f   '■■■■■  :/        '     "BY    1.     p.   ■■N0!,\N' 
AsMStant  Superintendent.  .Miu-^in's  L4uiii.uu;i  \  Tcvav  Knilrnad.   AUiers. 'Lii, - 

It  iji^  rtic'geitenil  pi;;tctice  in-  raftrffail-^^lvH;!?  Vlv^  reclainiii^ 
ob|  bolts  acertnuila?t<]  -from  the  iKsmanilinji  f«ti«l  rvpitjr'  of  .l•lJtlip-• 
Ine1U  to  rut  (ilY  ai>d   reibreaff  all  those,  l»a\  uijf  iht^eitds  b-lttcreA. 
or  brnfscd  so -that  a'  nut  Ayi^ljU't  go'ou-     Where  tbi-  thrt-aiilri  ai^e . 
-trot  badly  Worn  -Vr  the  material   fracturvd  thi>'  practice,  not  .only 
Ava<ite:s  a   y^reat   <Val   of  nJaierial   iHti   resiii}t>*:  in  a  Inr^e   avcumu- 
bttitTUMvl   :sl:iirt  boh<   for  wbich  there  .jpi^uovfuM her  tise..  -;-,•.  v. 


:         ,    '-        Die  Plate  and    Dies   Removed   from  the   Vise.        ..'     .'.';v 

A  simple  device  f< 'r  redaimiri^T  such  fc tlfs  •wtthoiit  cittting  off 
llie  ends  is   sbov^n   in   the  illustration.     A  die  piave , « ir  socket   is- 
jitted  ;iD:  an;  '•jriilinary   fifarallel  vise^  ;fro«j   wImJi   th-e  :scr«w   has^  . 
been  removed.  Hie  iiiox  able  ja^V  oi;  wiikii  t«,  .►>y:t^riite«1  l>y  in  air  ' 
cylinder. ,    Dies^  of   di)Terentsi?ej    suitable  f^>r  Abe  bolis   t(.»  be 
\votked  on  arc  iitte<1  to  the  screw  pl^te.  the  t.wo  halves  of-  each - 
pair;  beiiJg:  connected  by  a  flat  steel  springes  ishown  in  f«K:  <)f : 
ibe  illustrations.    When  air  is  relea.<ed  frotn  tlie  cyli«*lei'  and  the  ;■ 
vise   opened   the   dies   are   tlvrowtt   open   by   the   sjmnu  and   the  - 
bolt  to  be  w<irke<l  on  is  pkice<l  lietweim  tile  dies  ;n  the.  etvd  of 
tlie  threads^iext  ti>  the  hi-ad.     The  air  is  t^eii:;:tpplix-d  and  tl>e'    .- 
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vise  closed.  A  reversible  air  motor  suspended  by  means  of  a 
pulley  and  counterweight  and  provided  with  a  suitable  socket 
is  used  to  unscrew  the  bolt  from  the  die,  thus  restoring  the 
threads  to  serviceable  condition.  This  operation  requires  much 
less  time  than  the  cutting  off  and  rethreading  of  the  l)olts,  and 
since  they  retain  their  original  length  they  are  suitable  for  the 
work  to  which  they  were  originally  applied. 
■■  ■^r  A  simple  device  for  restoring  the  threads  on  smaller  size  bolts, 
such  as  ?4j  in.  and  Vj  in.,  consists  of  a  screw  plate  provided  with 
a  crank  attachment  similar  to  a  carpenter's  brace.     Dies  of  the 


Bolt  in  Position  to  Be  Threaded  Out  of  the  Dies  with  an  Air  Motor 

required   sizes  are   provided   to   fit   the   screw   plate.      For   rapid 
work  the  bolts  are   held   in   a   vise  operated   by  an   air   cylinder, 
the  die  plate  being  run  over  the  threads  by  hand.     In  this  way-' 
the  threads  of  small  bolts  are  restored  quicker  than  they  could 
be  reclaimed  by  cutting  off  and  rethreading. 


REMOVING    INDENTATIONS    IN    SUPER- 
HEATER  SMOKE  TUBES 


.  «-•>  TV-  V:'.:.    ';;.:';  BY  H.  M.  BROWN 

.'•'■,■■.'      Shop  Superintendent,  Chesapeake  &  Ohio,  Huntington.  W.  Va. 

'.'Superheater  smoke  tubes,  because  of  their  large  diameter,  are 
very  readily  injured  by  rough  handling.  Indentations  are  formed 
in  removing  and  rattling,  especially  where  coke  or  old  arch  brick 
is  used  in  the  rattler  to  assist  in  removing  scale.  They  not  only 
form  obstructions  which  interfere  with  the  insertion  of  the 
superheater  elements  but  also  increase  the  liability  of  the  tubes 
to  collapse  under  pressure. 

A  jack  for  removing  indentations  from  5)^  in.  tubes  is  shown 
in  the  engraving.     After  the  tubes  have  been  rattled  and  welded 
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they  are  carefully  inspected  for  indentations,  which  are  marked 
with  chalk.  The  air  jack,  which  is  attached  to  a  piece  of  ->i 
in.  pipe  about  30  ft.  long,  is  placed  over  each  indentation  on  the 
outside  of  the  tube  and  the  piiie  marked  with  chalk  at  the  end 
of  the  tube.  The  jack  is  then'  inserted  in  the  tube,  the  chalk 
marks  on  the  pipe  serving  as  gujdes  for  its  proper  location  under 

\''—r.-,^ -^i- *( 

i  6,  ^jri  Machine         a' 
Scrmxs  * 


Device  for   Removing    Indentations  from    Superheater   Smoke  Tubes 


the  indentations.  When  properl  •  placed  air  is  applied  and  by 
lightly  striking  the  tube  with  a  hs  mmer  the  indentation  is  quickly 
removed  and  the  tube  pressed  )ack  into  perfect  shape.  This 
work  can  be  done  with  great  rapiiity  and  the  tubes  are  in  perfect 
condition  when  returned  to  servioe. 

HORIZONTAL    DRILLING    ATTACHMENT 
FOR  A  RADIAL  DRILL  V 


>■:••  .:-\ 


BY  V.  T.  KROriDLOWSKI         ■_  v^ :-     .r  ;  •;•  "     :"; 

*  -  <■»'.'  V  •         .  '  ■*'    "■"■*,  * ' 

The  horizontal  drilling  attachment  shown  in  the  illustration 
may  be  used  to  good  advantage  on  a  radial  drill  for  counter- 
sinking holes  in  the  flanges  of  ba  'k  tube  sheet*  and  many  other 
operations  of  a  similar  nature.  1  he  body  of  this  device,  shown 
at  ./.  may  lie  forged  solid   from   a  piece  of  mild  steel,  such  as 


»  ■  _   *  •'  v.- ' 


Horizontal   Drilling   Device  fdf  Use  on   Radial   Drills   -.  ■•.'v-::: 

an  old  axle,  and  the  recess  for  the  gears  cut  out,  or  it  may  be 
made  from  two  pieces  of  round  sieel,  one  end  of  each  being 
split  and  drawn  out  flat  to  the  required  dimensions,  the  flat 
portions  being  welded  and  shaped  fo  that  the  two  bars  are  at 
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right  angles  to  each  other  as  shown  in  the  drawing.  The  bars 
are  then  finished  in  a  drill  press  to  form  the  bearings  of  the 
spindles  B  and  B\  Spindle  B  has  a  Morse  taper  extension  C, 
for  insertion  in  the  drill  spindle  at  one  end  and  a  bevel  gear 
at  the  other.  Spindle  /?'  has  a  thrust  collar  D  on  the  outer 
end.  whicli  i»  litted  with  a  Morse  taper  socket.  The  bevel  gear 
on  the  inner  end  meshes  with  the  gear  on  spindle  B.  A  yoke 
(/  of  flat  merchant  iron  is  bent  around  the  body  of  the  device, 
the  ends  beini»  twisted  and  extended  to  support  a  cross  piece 
//  which  carries  a  feed  screw.  The  work  is  clamped  against 
the  drill  l)y  means  of  the  feed  screw,  the  overhang  of  the  hori- 
zontal spindie  being  supported  by  the  work.  The  illustration 
shows  the  device  in  use  for  countersinking  holes  in  the  flange 
of  a.  back  tube,  sheet. 


The  apprentices  employed  in  the  shops  of  the  Erie  Railroad  at 
Meadville,  Pa.,  have  designed  and  built  complete  a  model  of  a 
Pacific  type  passenger  locomotive. 

Meadville  is  one  of  several  points  on  the  Erie  where  apprentice 
schools  are  maintained.  To  test  the  proficiency  of  the  boys  at 
the  Meadville  school,  the  work  of  building  a  model  engine  was 
entrusted  to  them,  and  after  eleven  months  and  one  day,  they 
completed  their  task  and  presented  to  their  master  mechanic  the 
miniature  engine  shown  in  the  accompanying  illustration.     The 


The  l>oiler  was  tested  at  105  lb.  persq.  in.  hydrostatic  pressure. 
The  total  weight  of  the  engine,  loaded,  is  623  lb,;  total  weight 
of  engine  and  tender  812  lb.:  capacity  of  tender,  coal.  37  lb., 
water,  11  gal.;  boiler  pressure  25  lb.;  the  number  of  parts  in  the 
engine  and  tender  is  4,511. 

The  work  was  carried  out  under  the  direction  of  F.  G.  IJe- 
Saussure,  instructor  of  apprentices  at  the  Meadville  shops.  1  he 
model  is  to  be  placed  on  exhibition  in  the  window  of  the  Erie's 
downtown  offices  at  359  HrAadwav.  Xcw  York. 


RUNNING  REPAIRS^ 


MODEL     LOCOMOTIVE    BUILT    BY    ERIE 

APPRENTICES 


- -y  ■:-■//■/-'■•  ^' •"•-;- V^>.-       BY  RAILROADER  j"/L-V. ;:  -  :-^'^- .• '.'^' K 

-  From  statements  that  appear  quite  frequently  in  the  magazines 
it  seems  that  each  road  has  what  is  considered  a  fixed  charge  per 
locomotive  for  despatching,  and  if  this  charge  is  exceeded  there 
has  to  be  an  explanation  made  as  to  the  cause.  Sometimes  it  is 
too  much  labor  at  the  ash  pit,  at  other  times  it  is  due  to  too 
much  supervision  and  again  it  may  be  brought  about  by  using 
too  high  priced  labor  in  handling  the  engines.  In  any  event,  a 
reduction  in  forces  has  to  be  made.  At  times  extra  expenses 
creep  in  due  to  causes  beyond  control  of  the  shop  or  terminal 
management,  such  as  weather  conditions,  or  a  falling  off  of 
business  for  a  few  days,  but  the  reduction  has  to  be  made, 
nevertheless. 

Reduction  of  forces  on  running  repairs  should  be  made  only 
after  a  careful  study  as  to  conditions.     As  a  rule  comparisons  are 
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Group  Of   Erie   Railroad    Apprentices  and    IVIoder   Locomotive    Built   by  Them 


locomotive  has  been  named  Meadville.  The  work  of  building  it 
was  begun  December  13.  1913,  and  the  engine  was  completed 
Xovemlier  14,  ]^\A.  There  were  26  apprentices  engaged  in  the 
wt)rk.  includin'4  <ne  l)lacksmith,  five  pattern  makers,  two  boiler 
makers,  one  tinsmith  and  17  machinists.  .■\11  drawings  were  made 
by  the  lioys  an»I  the  cylinders  were  designed  by  one  of  them.  It 
took  350  pattern*  and  core  boxes  to  accomplish  the  work.  On  a 
test  the  engine  attained  a   speed  of  572  revolutions  per  minute. 


made  between  each  mcnth  and  the  preceding  one  and  the  same 
month  of  the  previous  year.  Sometimes  when  this  comparison 
is  made  there  is  no  attention  given  to  the  condition  of  the  locomo- 
tives at  each  period.  This  plays  an  important  part  in  the  running 
repair  charges.  If  the  power  was  in  good  condition,  inspection 
cost  less  and  the  number  of  fires  drawn  was  less,  due  to  little  if 

i«!*'ioiY^'*  '"  ^^^  competition  on  Engine  Jlouse  Work,  which  c1«m«1  July 
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'.■■  ■■-•  ■'••'- 


'■J-- .' .  • 


"vise  closed.  A  reversiWe  air  nxitor  su>|i<.ii(lr»I  liy  incans  iVf  a 
|>ullf\-  aiul  cntinterwtii'l-.t  and  iimvidi'd  with  n  MiitaMe  socktt 
is -itscd  to  ansorew  tlic  ln>!t  fr-'in  tlic  die.  tluis  nstiTiniL:  tin- 
threads  to  scTvicvahU-  ointhtiini.  I  lii<  •■piratimi  ri'(|iiircs  iimch 
less  tinrctlliin  tliv  cutviiii:  <it"t  and  rclhnadiiiii  of  tlif  Ixdts.  atid 
since  th^y  retain  ihi-ir  i>rit;in;il  Kn^ith  they  are  suitalile  tor  th<- 
\V5i'rkt('V  which  they  Nvere  "ri.Liiiially  aiii'liid.  '    _       .v  ; 

:.-..\  sinvjrkvUev;^  the  threads  on  smaller  <ize  fiihs. 

iiitch  its  ->,!«  tn.  aird  '  j  in..  0)n<i>ts  .-t  a  serew  phite  provided  with 
a   crank   attachuiem   .-iniilar  tn  a  carid-nter's   lir.ui-.      I)ie><   "if  the 


Bolt   in   Position  to   Be  Threaded  Out  of  the   Dies  with  an  Air  Motor 

reqiiift-tl  si/cs  are  i»rovi«}e<t  ti>  Ml  tlic  screw  plate.  I'or  raiiiil 
Work  ihc  Ixjlts  are  held  -in  a  vise  operated  l>y  an  air  cyhndir. 
the  itio  plate  UcillR  TUtt-«^^  hand.     In  tliis  way 

tht*:  ibreads of  small  Ih'Us  arc  restored  (|nicker  than  tlicv  i  ■  uhi 
l.e  re!i4ai»H*<l  Iav  cultinHT  e>rt"  :uid  rel^ 

REMOMNG    INDFNTATIONS     IN     SUIM^K- 
,  ,      HEATKK   SMOKE  niiKS 

■•Tr'';:-'-   7^.' ■■:■."•   ""BY  H:\1.  BR()WN 

Shop  SiipcrinlenJciU,  Chi:sapcaki.-  A   Ohio.   IliintiniStnn.   \V.  Va. '■  ;     • ' 

Superiuater  >nioke  tubec<.  liecuiixe  of  their  lar^ne  diameter,  are 
very  rea<iily  injured  hy  roush  handliny.  Indentations  are  formed 
ill  removins  and  rattling,  especially  where  coke  or  old  arch  brick 
i^  used  in  the  rattler  to  as<ii.st  in  rinio\itiL;  scale.  Tliey  not  only 
form  ol>strncti»nis  which  interfere  with  thi  insertion  of  tlie 
«niperheater  eUiuenls  hut  also  >ncre;'>e  the  li.ihility  of  the  tnlies 
to  collapse  under  ]>ressijre. 

■.    .X  jack   for  reiiiovinii  indentations  from  .5»«<  in.  inhes  is  vliown 
in  the  i-nuravini;.     After' the  inhe<  ha\e  heeii  rallied  atul   weMecI 
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they  are  carefully  inspected  to 
witli  chalk.  The  air  jack,  uh 
in.  i)ipe  ahout  X>  ft.  lon.y,  is  pkl-ed  o\er  eacii  indentation  on  the' 


indentations,  \\hvh  are  marked 
cli    is   attached   to"  a,  piece   of   •'}» 


outside  of  the  tube  and  the  i>i| 
of  the  tube.  riie  jack  is  then 
marks  on  the  pijie  serving  as  y,i\ 


''   ■  i  S.^jr^  Machine  y 
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Packing  Leather 
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marked  with  chalk  at  the  end 
inserted  in  the  tube,  the  chalk 
le>  for  its  priiier,  1  cation  uuiler 


Device   for    Removing    Indentntionj 


from   Superheatc  Smoke  Tubes 


the   indeinations.     Wbm   iiro]nrl|    placed   air   is  appiie<l  and  by 
li.ulitiy  >irikiiiL;  ilie  tube  witii  .a  b;|nmer  tlieiirdentHti'.'n  is  quickly 
removed    an<l    the    tul)e    pressed    lack    int<i   perfect    shape.      This 
Work  can  be  done  with  .yreat  rapility  an«l  the;t«te«  are  in  perfect 
conditj..n  when  returncfl  to  serviA-.  •  ^  ' 

HORIZONTAL    DRILIJNG    ATTACHXIENT 
'      FOR  A  RAD  AL  DRILL  ^ 


^.'■•;;--.;-;:--.:-\  ';:■•.:,  ;byv.t.  kro  -ini.owsKi     ':v  '•■.^:.'-' ;..;.!:: /. 

The  horiz'mlal   drilling   atiaclultent   -.howu   ih    flu    jlhistnitioii 
may   '>».    use<l   to  !jv,id  :;i<l\anta*i;i' Ion   a   raflial  'h'jT   f^r.  conntcr- 
sitikin;.;. boles  in  the  tlaiiues  of  lialk  tulK-  shetl-^  Tiiv.;i  -ijiany  other 
operarioivs  ^if  •».  sinvil^r  iiatirrc.    /me  h«idv  V.'f- tins  uc vice,  sl^ 
at   ./.  .may   he   forseil   solid    from  la   piece  of  n-i!',i   -tiyl.   such  , 'vs. 


::2^-.,,: 


.     Horizontal    Drilling    Device  fo 

an  ohl  axle,  .and  tlie  recess  for  the 
ma<Ie    from    two    ])ieces   of    round 
-plit    and    dr.iwn    oiu    tl.it    to    the    \: 
portions    lieinii    wi'lded    and    -b.iped 


Use   on    Rada!    Drills     •.'..' 

sears  citt  out.  tir  ft  may  be 

eel.   (me  end   of  each   bcititi 

.quired    dimensions,    the    llat 

o  that  the  two  bars  are  at 


'  .-V  •■^^•:  :•. 


.  ."^  •  '.- 


"  .•  '-'.■'^. 


;.  -ii^ 


'JAXi;;ARVi;A^i-5. 
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'^ .;  rrtfilit  aftgle-i  t''  each  i(t her  as  sliowu  in  tlie  (Irawinjer.     The  bars 
.^rc  ihcii   uursUcv'l  in   a  •irill   press  to  form  the  bearings  uf  the 
i^piiuiles  />'  an<1  //■;     Spiinllc  H  has  a  Morse  taiier  extension  C, 
y.  fflr  tnserii''ii   in   thi-   drill   si)in<ile  at   one  end   and   a   bevel   t;e«tr 
.//■■at   the   other.      Spindle   /^'    has  a   thrust   Collar   //on   the  outer 
-   /  entU  whicii  i-  Jtled  with  a  Morse  taper  Mickct,     The  bevel  gear 
'  ?  oil  the  inner  end  niesheii  \villt  tlu-  ttear  (m^i|]<lle  i^:     A  y«:)k!e 
-■  .(i   of  fls'   "■<•■'' "^'-'f'^t  '''""  i-^  bent   ar<)un<!  the  body  of  the  device.  _ 
■      the.  end> /behia   i'.vi>ted  an<l  extende<l  to  support   a  cross   fMece 
•,-'//    which   rarrie*   a   feed   screw.  ■    The   work  is   clainpe<l   against 
'      the  ibill  bA   ivieiai*  >>t  the  feed  screw,  the  overhaiiji  <*f  the  h'>r,l- 
^ ;  . /ontal   spind.e  Jieinu    supported    1)\    the    work.      The    illn>tration 
/.  ..shows  the  I'e.ioi-  in  use  fot  crtuntersiiikinfj:  holes   in  the  tUuige 
'■'■'■   V.f  a  back; tiibe  sheet;      ■;:■;;  '',,:,■-':■':'-'■.■■:■';■{    .-'^^  ■■.■■;':''.-" 


MODEL     LOCOMOrn  E    BlILT    BY    ERIE 

APPRENTICES  I       yv 


^' ■  ^Jhe  aiiprentices  enapl<ne<l  iii.the  sliops  <.f  the  Hrie  Railroad  at: 

-Meads  ille.  Pa.,  have  desiuned  an<l  Iniill  complete  a  nwdel  t>t":  a 

t'aciiiv  type  passent^er  lovi>nHiti\e.  .. 

!'    -Veadville  is  one -of  s^e  vera!  iKjiiu-  on  the  b'rie  where  apprentice 

;>.rhools  are  niailitaine'l.     To  test  the  prol'iciency-  lit  thelMn-s,  at; 

the  .\]ea(ivilie,M.-lt»>(>l,  the  Work  of  bnildinu  a  rinidel  eniiirie  was 

yiitir»^t.e<l  t(»  them,  ajld.  after  eleven   munihs  and   one   day,  they 

vO<nn|ilered  their  task  and  presente<i  to  their  niaster  mechanic  the 

miniature  enyiine;  ^howii  in  the  accompahyinjt  illustration.-    'I'he 


The  Imiler  >vas  teste<l  at  10.^  lb:  per  tj<|:  'in.  liyi:li'<(Static"pfessuirc. 
The  total  weisiht  of  the  eufzine,  l«ia%d,.  is /'23  Jb.;  totar  weii^ht 
^ofengihe  and  tender  KIJ  lb.:  cai»acrty< if  tender*  «oa1.  57  \h., 
water,  11  gal. :  lu>iler  jtressure  i.^  lb.  ■  the  mimlier  of  parts  in  the 
engiiK-  and  tender  is  4,511.  :.  .    : 

rhe  \\<itk  was;  carried  <iut  nn(U¥:;tlie  xlifectiou  of  F.-^i;  IJk?-' 
Saus«sivre,  iiistriit:t«!r  of  apprenjice.f.at  the-  Mead ville  sli«»ps>.  /^I  he 
niodel  is  to  in-  placed  on  e.\hibitii»ri  in  the  u  iHfb>w'  ;<>!  the  >l"'rie's. 
^lowntVirWiT  oltices  at"3W  l!n«adwav.  Xtw    Vork.  '       .  ;. 


RUNNING  REPAIRS^ 


:;'y;  ,;'v-~'-'.-.  ■;■■;.  .■';■:'"".■'     .by  railroader/ ;■y.;.':^.■•;;;•.:.:'.^^■^:•■■"'  .-j'.  -. 

;.  ;  .rr.OHi-  statenients  tluit  apjiear  (ttttte-frit^ueiiily  iiv  the  niagazities  /  ;; 
it  seems  that  each  road  has  wluu.is  cr«nsidered;x»  irxerf  vharge  per 
b«eonrotive  for  desi)alchin.i'.  an<l  if  this  oharjiv  is  excee<led  there  "  -'■ 
lias  to  be  an  explanation  inatle  as  to  the  cause.  Sometimes  it  is  " 
■-i<ki/  much  laWr  at  the  ash  pit,  at  ^»ther  fitnes"  it  is  due'  u>  tw  '-'-,■ 
liurcJj  sqi»ervision  and  a>:ain  it  uiay  l»e  l>r.oUght;  ab; ntt  by ;  usi'njt  ■  > 
too  liiyh  priced  labor  in  handling  the  engines.     1n  any  event,  a;      . 

;  reduclion   in    lonces   has   to   be   made.      .\l    titiies   extra  expense**/. 

;  creep  ill  ^1  lie -to  icauses  beyond  control  of  tfte  -*liop  or  'tcjrminal  : ;' 
niamigenieni.  such  as  weather  c<*n<litions  »*r  a  ifallinsf  off, 'jf  \ 
liusiiuss  for  a  few  days,  but  the  reductiliiv  has-tO:  lie  made,  r.7j 
nevertheless.;  ■    ';  /  ;     •       "  '    /-     :    ::.-':\/y  .•   — 'V;' ■ .; 

Rediicti<iri.  of  (orccs  on   riinninjj  reJ»a^r^*  s1j<  ►al<f "  Itt*  inade  Linly     ■■.  ■ 
after  a  careful  study  as  to  con<litivrtis;    As  a  riile  eiHiipacisr.itis  aee' '    ; 


■r^- 
^ 


'  t    '.:_.. 


tr> 


.^■.'. 


'  tJii»  49M''«r  hmmwv  '  a^ul'* 


MODEL  LOCOMOTIVC 
ERIE  APPRENTICES 

■«;.;"ais 


••<•«  •'.••"H.  .*•«■.«*». 


:  \}i..o<^ 


w  ^  m 


w. 


j*-^'' 


'-  j*-^' 


iV--^' 


Group  of   Erie   Railroad   Apprentices  and    Model    Locomotive    Built   by  Them 


;l!.c.*«ii>th,^:1iH^;:Ueeit,  nanierb^  niatle  between  e;u!h  m.  nth  and  tlle'precveitihg'one  -amr^^tie  same 

was  bv^itti    lKrccn>j)er  13.   I9I3.   aiul   the   en«iiiewai?c>Mni%ted:nM?iith  of  the  previous,  year.     Som<:times  when  this  comparison 

is  nia(le  Uiere  is  lio  attenti<>n  given  to  the  c«>n«liti*'n  of  the  b»c<»m«v 


Novembir   14.   I<vl4-.      There  \vere  2h  ajiprentices  engaged  in  the 

.-Avork.  inclu'ini;;;  .  W  blacksmilh.   live  pattern  makers.  tWo  b.)tler 

;n»a1vers,- .  .ne  tiiV^nrith  atul  17  niacbinist.'<.     All  drawini;>  were  nvade 

.'b^-  the  boys. ;miT  lite  .cyliijders  were  <Ie-i^         by oneortlienr,;   It 

: -iHMvk  -3?i>  puMei-n-;  ami  core  Ivoxes  t«v  af^"niplish  the  w.-rk.     (iii  a  - 

vtesi.  the  endny  attiiined  a  si>ee<l  of  572  revolutions  per  niinHtty 


tiYeS  at  eacli  period.  This  plays  an  imp.irtanl  part  in  the  running 
repair  charges.  If  the  power  was  in  good  condition,  inspection 
cost  ks«  and  the  mimbor* if  iVes  drawn  was  ks^    iUie  to  little  if 

ife*^lV^^   '^  tlwr^  ct-n>|)vtiH<  11   «n  iM^iiiic-  Hoiw*  AVork^'vrtiwIiv  closed  Jji^y. 


■j'-:.f:i 


V- 


•:1r-. 


:  .'f  ■  -.' 

J..-  - 


. ! 


1.;-. 


>V  •••■■; 
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any  tube  trouble;  whereas  the  month  with  which  comparison  is 
made  may  have  required  much  more  work  and  expense  due  to 
the  poor  condition  of  the  power.  As  it  begins  to  get  run  duwn, 
engine  failures  become  more  frequent  and  every  one  is  in  trouble, 
a  good  portion  of  their  time  being  spent  in  explaining  the  cause 

of  failures.      '.v•V■^;^  •■  V-". •-->• -'^ ■■:■""'/  ^ "'■ '        ■■..;••'■  y^■- 

Great  care  must  be  exercised  in  organizing  the  working  force 
at  a  terminal,  particularly  if  it  is  a  large  one.  handling  from  100 
to  120  locomotives  each  24  hours.  The  main  thing  to  be  looked 
after  is  the  getting  of  the  engines  over  the  ash  and  inspection 
pits  so  as  to  make  room  for  others.  At  a  terminal  of  this 
nature,  a  few  years  ago,  there  were  three  divisions  entering, 
and  passenger  trains  came  in  as  a  rule  from  each  division  with 
only  an  hour's  difference  in  arrival  time.  This  held  out  freight 
trains,  and  they  afterward  arrived  in  groups.  The  work  was 
successfully  handled  by  the  engineers  making  out  their  reports 
clearly  and  using  good  judgment  in  the  work  they  reported.  The 
shop  had  information  through  the  despatchers  as  to  any  delay 
caused  by  an  engine,  consequently,  the  shop  men  were  prepared 
to  either  clean  the  fire  or  draw  it  without  any  question.  It  was  a 
rare  case  when  an  engine  had  to  be  sent  back  to  the  pit  from 
the  roundhouse  to  have  the  fire  taken  out.  The  inspectors  were 
on  hand  at  the  pit,  made  a  thorough  inspection  and  promptly 
notified  the  roundhouse  office  of  all  defects.  In  many  cases  they 
did  some  of  the  tightening  up  of  loose  nuts,  applying  pins  or 
keys  that  were  missing,  etc.,  but  for  engines  on  hard  runs  they 
did  not  do  any  of  this  work  but  reported  it  to  the  office  with 
the  rest  of  the  work. 

The  roundhouse  force  was  so  organized  that  a  machinist  and 
.helper,  or  a  boilermaker  and  helper  were  assigned  to  particular 
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Engine  house  foremen  should  <  tudy  their  men  and  their  work,   ;' 
place   them   accordingly   and   change   them   at   intervals   so   that  -;; 
there  will  be  no  favors  shown.     Because  one  man  may  be  good,:;.' 
on  valve  work  does  not  mean  that  others  cannot  learn  to  do  the  ■. 
work  if  given  the  chance.     Try  to  find  out  what  is  in  a  man;   :■ 
give  him  a  trial  and  nine  times  qut  of  ten  he  will  come  out  all 
right.    This  will  be  encouragement  for  others  to  try.    A  foreman 
should  never  call  his  men  to  accbunt  for  mistakes  on  the  floor 
of  tiie  shop  within  sight  and  hearing  of  their  fellow  workmen;  ; 
he  should  never  by  any  act  hold  up  any  man  to  the  ridicule  oi   S- 
his  fellows.    If  a  reprimand  has  tp  be  given,  have  the  man  come    : 
to  the  office,  where  he  can  be  spioken  to  and  corrected  without 
his  losing  his  self  respect. 


SPPI- 


ADJUSTABLE  DRILLING  STAND 


DRI] 

rgeIe. 


:  .d:?  BY  GEORGEIE.  McCOY   .      \     A;  :  V    •> 

■-'■'■■■  ,  ■-■■■    -  •^' -•■:.. ■;-■:•^^  ••■: 

An   adjustal)le   drilling   stand    f>r   firebox   work   is   in   use   on 

the  Canadian  Government  Railw  ays,  and  is  the  design  of  an 
employee  of  that  system  at  Trurot  Nova  Scotia.  The  engraving 
shows  the  application  of  the  device  to  firebox  work,  and  also 
gives  the  details.  The  supportijig  piece  is  made  up  of  steel 
tubing  arranged  so  that  it  can  bq  adjusted  for  different  lengths 
according  to  the  position  occupied  in  the  firebox.  A  double 
center  is  placed  in  one  end  to  prevent  turning,  with  an  adjusta- 
ble single  center  in  the  other  to  tighten  the  stand  in  place.  The 
drill  center  is  placed  against  an  arm  which  is  held  at  right 
angles  to  the  main  support  of  the  drilling  stand.  This  is  ac- 
complished by  means  of  a  boss  , on  the  end  drilled  so  that  it 
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Adjustable  Drilling  Stand  Used  for  Firebox  Work  on  the  Canadian  Government  Railways 
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jobs,  which  they  handled  for  from  two  to  three  months  when 
they  would  be  changed  to  other  work  and  another  set  of  men 
took  their  places.  By  this  method  the  men  got  a  chance  to  do 
all  classes  of  work  so  that  if  for  any  cause  a  man  was  absent 
there  was  always  some  one  on  hand  who  was  acquainted  with 
his  work.  There  was  no  breaking  in  of  new  men  on  running 
repairs  and  therefore  less  chance  for  poor  work. 


then  clamped  in  the  desired 
This  arm  has  center  marks 


fits  over  the  steel  tubing,  and  it 
position  by  means  of  a  set  screw 

placed  at  convenient  distances  al|)ng  its  length   to  provide  ad- 
justment for  the  drill. 

While  this  device  is  intended  primarily  for  firebox  ^ork  it 
can  be  readily  seen  that  it  is  adaptable  to  many  other  positions 
about  a  locomotive  where  drilling^  is  necessary. 


YII€E 


BRAKE    SHAFT    DROP    HANDLE    AND 
.^      .  :      ...      RATCHET 


For  isonie  classes  of  cars,  such  as  drop  end  gondolas  and 
cabooses  where  a  hand  wheel  is  objectionable,  or  for  cars  of 
great  carrying  capacitj-  where  a  leverage  is  desired  at  the 
brake  shaft  greater  than  that  afforded  by  the  standard  brake 
wheel,  it  is  customary  to  employ  a  ratchet  head  with  a  drop 
handle  instead  of  the  brake  wheel.  The  accompanying  illus- 
tration shows  a  device  of  this  kind  which  has  recently  been 
developed  on  the  Buffalo,  Rochester  &  Pittsburgh  for  appli- 
cation tu  the  square  brake  shaft*  now  in  service  on  its  equip- 
ment. 

The  drop  handle  and  ratchet  head  form  a  complete  unit 
which    is    interchangeable     with   the  brake   wheels   used   on   the 


pawl  are  three  teeth  which  are  held  in  engagenieht  with  the 
toothed  disc  of  the  ratchet  by  gravity  when  the  handle  is  in 
working  position.  Projecting  from  the  toothed  end  of  the 
pawl  is  a  tongue,  shown  at  F ,  which  extends  into  a  pocket  formed 
in  the  housing,  just  above  the  jaws  between  which  the  drop 
lever  is  pivoted.  When  the  lever  is  in  the  horizontal  position, 
the  pawl  engages  the  teeth  on  the  ratchet  wheel,  the  position  of 
the  parts  being  as  shown  by  the  full  lines.  When  the  lever 
moves  from  working  to  release  position  the  cam  on  its  upper 
end  makes  contact  with  the  lower  face  of  the  tongue  on  the 
pawl,  causing  the  pawl  to  rotate  upward  about  the  pin  E  to 
the  position  shown  by  broken  lines  and  disengaging  it  from  the 
ratchet.  The  cam  end  of  the  lever  and  the  tongue  of  the  pawl 
are  so  formed  that  when  the  lever  is  swung  about  halfway  from 
its  vertical  to  its  horizontal  or  working  position,  the  contact 
ceases   and   the   pawl    is    full}-    engaged.      The   operator    is   thus 


Brake  Shaft  Ratchet  Head  and  Drop  Handle    Developed  on  the  Buffalo,  Rochester  &.  Pittsburgh 


square  shafts.    The  entire  device  is  composed  of  four  castings  safeguarded  should  power  be  exerted  against  the  brake  before 

havmg  a  total  weight  of  about  15  lb.    The  housing  and  drop  the   lever   reaches   the   horizontal   position.     The   loop   form   of 

handle   are   malleable   iron   while   cast   steel   is   used   for   the  lever  handle  protects  the  operator  in  case  his  grip  should  slip 

ratchet  and  pawl.     Referring  to  the  drawing,  the  ratchet  A   is  when  setting  the  brakes. 

formed   with    a    socket   below   the    toothed    disc   and    a    spindle  The  design  of  this  device  is  very  simple,  and  it  is  claimed  to 

aljove  the   disc.     The   socket   fits   the   end   of  the   square   brake  Iiave  proved  its  reliability  and  efficiency  in  service.     Aside  from 

shaft,  to  which  it  is   secured  by  a  single  I)olt  passing  through  finishing  the  ratchet  spindle  and  its  bearing  in  the  housing,  the 

the  shaft ;   the  spindle  above  the  disc  serves  as  a  support   and  only  machine  work  required  in  fitting  up  the  parts  is  tlie  drilling 

bearing  for  the  housing  B,  which  may  be  freely  revolved,'  but  is  of  a   few   holes ;   but   little    skill   is   required  in   assembling   and 

locked   against    vertical   movement   by   the   riveted   pin    C.     The  applying  it  to  the  brake  shaft.        •■.'-.■-                               ...  -    V 
pawl  D  surrcniiuls  the  spindle  and  is  pivoted  at  one  end  upon  the 
pin  E,  cast  in  place  in  the  housing.     At  the  opposite  end  of  the 


*F(ir   description,   see   Raihi-av   Age   Gazette,   Mechanical  Edition     Decem- 
ber,  1914,  page  647.  ,.  ; .  v.   .. 


This  brake  shaft  handle  was  designed  and  has  been  patented 
by  F.  J.  Harrison,  superintendent  of  motive  power,  and  W.  J. 
Knox,  mechanical  engineer  of  the  Buffalo,  Rochester  &  Pitts- 
burgh. ,  ■  .  V-    ■  :;-v.-:i^J^x  ^ivv  ■  ^^•..  ■.:^-: 
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A  HIGH  PRESSURE  GAS  VALVE 


To  meet  the  severe  requirements  of  a  satisfactory  stud  valve 
for  use  in  high  pressure  gas  cylinders  the  valve  shown  in  the 
illustration  was  developed  by  the  International  Oxygen  Company, 
115  Broadway.  New  York,  for  its  own  use.  It  has  now  been 
tested  in  service  for  several  years  by  this  company  and  other 
gas  manufacturers,  and  is  claimed  to  have  proved  successful  un- 
der all  conditions. 

The  valve  is  designed  for  use  with  pressures  up  to  2,500  lb. 
per  sq.  in.  and  is  made  of  metal  throughout.  The  construction 
is  such  that  no  packing  is  required  in  any  part,  thus  eliminating 
a  source  of  danger  when  inflammable  material  is  use<l,  as  well 
as  a  cause  of  loss  from  leakage.  The  body  is  forged  from  Tobin 
bronze,  while  the  other  i5arts  are  made  of  metals  which  are  non- 
corrosive  to  gases  or  to  weather  conditions.  The  flow  of  gas  is 
controlled  by  a  diaphragm,  as  shown  in  the  sectional  view  of  the 
valve,  which  is  made  of  a  tough,  springy  material  tliat  is  claimed 
to  withstand  all  the  strain  put  ui>on  it  without  cracking  or 
breaking,  even  after  \ears  of  service.  The  <liaphragni  takes  tlie 
place  of  packing  material,  and  in  this  way  the  usual  stuffing  bo.x 
is  entirely  elimmatcd.  It  is  slightly  concave,  and  normally  sets 
away  from  the  seat  of  the  valve  a  sufficient  distance  to  permit 
a  full  opening  without  the  aid  of  the  gas  pressure;  this  permits 
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..•;,:..     stud  Valve  for  High  Pressure  Gas  Cylinders 
all  the  gas  in  the  cylinder  to  be  used  down  to  atmosplieric  pres- 

.;  -The  safety  plug  used  in  this  valve  is  designed  to  meet  the 
requirements  of  the  I'ureau  of  I'xplosives  of  the  Interstate  Com- 
merce Commission.  It  is  tilled  with  fusible  metal  melting  at,  or 
below,  the  boiling  point  of  water,  and  is  provided  with  three 
passages,  each  in  a  straight  line  with  the  direct  action  of  the  gas 
in  the  cylinder,  to  permit  the  outflow  of  the  metal.  The  plug 
has  a  hemispherical  seat  which  forms  a  tight  joint  when  screwed 
into  tile  body  of  the  valve  by  compressing  a  phosphor-bronze  disc. 
No  part  of  the  plug  projects  beyond  the  l)ody  of  the  valve,  thus 
protecting  it  against  breakage.  It  will  not  lilow  when  subjected 
to  the  direct  ra\s  of  the  sun  or  to  any  other  atmospheric  condi- 
tion, but  the  fusible  metal  will  melt  and  the  valve  will  blow 
•when  place<l  in  a  fire  l)efore  the  exi)ansi(>n  of  the  gas  can  do  any 
damage  to  the  cylinder. 

The  Construction  of  this  valve  is  very  simple,  and  all  parts  are 
so  arranged  that  they  are  readily  accessible  whenever  examina- 
tion or  renewal  is  required.  The  hand  wheel  is  so  designe<l 
that    it    may    be    removed    or    left   as    a    permanent    part    of   the 

valve,      ^^v.•.;^■■   ■■•  -'- ,  "  -■-■ 


SAFETY  CUT-OUT  VALVE 


G.  H.  Wilson,  a  locomotive  engineer  on  the  Atchison,  Topeka 
&  Santa  Fe,  has  invented  a  cut-out  valve  to  replace  the  ordinary 
cut-out  valve  now  used  in  thearain  line  directly  under  the  en- 
gineer's valve  for  the  purposelof  cutting  out  this  valve  when 
two  or  more  engines  are  couplOT  to  one  train.  The  special  fea- 
tures of  the  new  valve  are  that  it  can  be  used  in  emergency 
if  there  is  an  accident  to  the  Engineer's  valve;  it  is  provided 
with  a  warning  port  which  gi  es  assurance  tiiat  there  is  no 
train  line  stoppage  between  th;  rear  engine  and  the  leading 
engine  as  soon  as  the  leading  :ngine  is  cut  in ;  it  permits  the 
rear  engineman  to  instantly  ass  ume  full  control  of  the  brakes 
in  double-heading  service,  provi  led  he  finds  it  necessary  to  do 
so,  and  lastly,  it  is  so  designed  \that  it  will  not  be  possible  for 
the  helper  engine  to  cut  off  front  the  train  until  the  second  en- 
gineer takes  control  of  tlie  brakes,  without  the  brakes  being  set 
throughout  the  entire  train.  Its  use  will  eliminate  the  necessity 
of  having  a  cut-out  cock  on  the  train  line  leading  to  the  front 
end   of  the   locomotive. 

This  valve  is  in  brief  :i  three-|\ay  cock  with  the  openings  A 
leading  to  the  engineer's  valve.  /    to  the  main  train  line  and  C 
to  the  locomotive  train  line  leac  ing  to  the  front  end.     Fig.   1 
shows  this  valve  in  position  for  operating  the  train   under  or- 
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Safety   Cut  Out  Valva  for   Locomotives  ,  •, 


dinary  conditions.  \\  hen  an  exti  :i  engine  is  connected  to  the 
front  of  tile  train  and  the  air  cut  in.  air  escaping  through  the 
warning  port  D  informs  the  engin  ?er  of  the  second  engine  that 
the  engineer  of  the  leading  engin^  is  ready  to  assume  control 
of  the  brakes.  By  tlirning  the  hanrlle  of  tlie  valve  through  one- 
(|uarter  of  a  revolution,  the  valve  m  ill  assume  the  position  shown 
in  Fig.  2,  and  thus  cut  out  the  ei  gineer's  valve  of  the  second 
engine,  giving  control  of  the  train  to  the  engineer  on  the  first 
engine.  If  the  engineer  of  the  second  engine  desires  to  assume 
control  of  the  train  he  will  turn  tht  handle  of  the  valve  through 
another  quarter  turn,  placing  the  v  live  in  the  position  shown  in 
lig.  3,  wliich  will  place  his  engineer's  valve  into  operation,  con- 
trolling the  brakes  on  the  leading  eigine  as  well  as  on  the  train. 
When  it  is  desired  to  pick  up  cars  (in  the  head  end  of  the  engine 
it  is  possible  to  charge  the  train  Hi  e  by  placing  the  valve  in  the 
position  shown  in  T'ig.  4.  the  opeiings  E  and  F  charging  the 
train  line  of  this  string  of  cars  without  disturbing  the  pressure 
in  the  train  line  of  the  train  itself, 
placed  in  the  position  shown  in  F  ig.  3. 

When  a  pusher  engine  is  used  on  the  rear  of  the  train  these 
same   features  obtain   with  tbat  enj  inc.     By  the  escaping  of  air 
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through  the  warning  port  D  the  engineer  of  the  rear  engine  will 
know  that  there  is  no  obstructed  passage  in  the  train  line,  and 
will  place  his  valve  in  the  position  shown  in  Fig.  2,  so  that  the 
brakes  on  the  helping  engine  may  be  operated  by  the  leading 
engineer.  Jn  cases  where  it  is  necessary  for  an  engine  to  haul 
a  train  running  backwards,  the  position  of  this  valve  will  be 
that  shown  in  I'^ig.  3.  the  cut-out  cock  at  the  rear  of  the  tender, 
of  course,  being  closed.  Fig.  5  shows  cross  section  through 
this  cut-out  valve.  Further  information  regarding  this  valve 
may  be  obtained  from  Thomas  Ogden,  Box  252,  I^wUns,  Wyo. 


BLOWER  PIPE  DRAIN  FITTING 


Much  annoyance  is  caused  to  persons  standing  near  a  locomo- 
tive when  the  blower  is  started  by  the  spraying  from  the  stack 
of  dirty  water  which  has  accumulated  in  the  blower  pipe  while 
the  blower  valve  was  closed.  Trouble  is  also  experienced  from 
the  same  cause  in  cold  weather  liy  the  freezing  of  the  blower 
pipe.  The  blower  pipe  fitting,  a  sectional  view  of  which  is  shown 
in  the  engraving,  is  designed  to  overcome  these  conditions  by 
automatically  <lraining  the  blower  pipe  at  all  times  when  the 
blower  valve  is  closed. 

The  device  consists  of  a  body  of  malleable  iron  in  which  is 
inserted  a  very  tough  Tobin  bronze  hushing  to  form  a  scat  for 
the  ball  check.  The  ball  is  of  gunmetal  1^^  in.  or  1  3/16  in.  in 
diameter,  depending  upon  the  size  of  the  fittings,  and  is  care- 
fully ground  to  form  a  perfect  sphere.  The  gunmetal  mixture 
is  especially  adapted  to  resist  the  corroding  action  of  steam  at 
high  temperatures.  The  ball  may  be  easily  removed  l)y  discon- 
necting the  blower  pipe  nipple  and  is  kept  in  place  by  means  of 
the  lugs  in  the  smokebox  connection. 

When  not  in  use  the  ball  is  unseated  by  gravity  and  all  con- 


Blonrer  ConnecHon 
/o  Smoke  Box 


Refaintng  Li/ff 


It  is  usually  made  with  fittings  for  1-in.  and  IJ^-Jn.  Wower  pipes, 
but  modifications  of  the  general  design  of  the  body  can  be  made 
to  suit  special  requirements,.  .^i,^;>i:'\vV;.  ;'XV;V^' ^"/  ::,.'^\^.    '^^  ^' 


RADIAL  DRILL 


Drain  Pipe 
Connecf/on 


f .  ^     *v.* 


Automatic  Drain  Valve  for  Blower  Pipe 


densation  is  free  to  drain  from  the  pipe  through  the  elbow 
connection  from  which  it  may  be  piped  to  any  convenient  point 
of  discharge.  As  soon  as  the  blower  valve  is  opened  steam 
pressure  seats  the  ball,  thus  closing  the  drain  port  and  permitting 
the  entrance  of  steam  to  the  blower  nozzle  only.  Where  fires 
are  started  I\v  attaching  a  hose  from  the  roundhouse  steam  line 
to  a  blower  pipe  connection  on  the  engine  this  device  is  espe- 
cially usefid.  In  such  cases  the  drain  pipe  may  be  arranged  for 
connection  to  the  roundhouse  hose  and  the  blower  operated 
merely  by  opening  the  valve  in  the  steam  line.  The  pressure  in 
the  drain  pipe  causes  the  ball  to  seat  against  the  end  of  the 
blower  pipe  nipple,  shutting  oflf  connection  with  the  blower  pipe 
and  preventing  the  possibility  of  the  steam  backing  up  in  the 
boiler  shejuld  the  blower  valve  in  the  cab  be  leaky.  The  use 
of  a  valve  or  plug  in  the  connection  for  the  roundhouse  hose  is 
thus  made  unnecessary. 

This  device  was  developed  by  the  Watertown  Specialty  Com- 
pany, Watertown,  N.  Y.,  and  is  claimed  to  have  rendered  eflFect- 
ive  service  in  tests  conducted  during  a  period  of  several  months. 


"ftr" 


A  radiaF  drill  in  the  design  of  which  is  incorporated  a  new 
type  of  drill  head  and  arm  has  been  placed  upon  the  market  by 
the  Willmarth  Tool  Works.  Cleveland,  Ohio.  The  most  promi- 
nent feature  of  this  machine  is  the  manner  of  moving  the  head 
and  arm  for  locating  the  holes  to  be  drilled.  The  head  rotates 
about  a  large  circular  bearing  on  the  arm.  and  the  arm  rotates 
about  the  column  as  in  the  usual  type.  This  produces  a  double 
swiveling  motion,  so  that  any  hole  within  the  capacity  of  the 
machine  may  be  easily  located.  A  self-locking  spiral  gear  and 
rack  are  provided  for  moving  the  head.  The  bearing  of  the  head 
on  the  arm  is  17  in.  in  diameter,  and  is  provided  with  an  annular 
ring  inside  for  holding  it  central  and  a  heavy  pivot  bolt  for 
liolding  the  two  together.  .\n  eccentric  clamp  locks  the  head  to 
the  arm. 

The  column  is  of  the  post  and  .sleeve  type.  The  post  has  a 
large  and  heavy  lower  portion,  and  extends  up  to  the  top  mein- 


■:--'--^\  Wilmarth   Radial   Drill       '    /;.; 

ber.  Which  fs  bolted  to  it.  making  a  braced  construction  and  add- 
ing materially  to  the  stiflfness.  The  column  sleeve  telescopes  the 
post,  and  has  bearings  at  both  the  top  and  bottom,  also  a  large 
ball  thrust  bearing  at  the  bottom.  1  he  sleeve  has  a  binding  clamp 
at  its  lower  end.  Tjie  arm  is  of  cylindrical  box  section,  and 
heavily  ribbed  r)n  the  inside.  It  is  elevated  or  lowered  by  means 
of  gears  at  the  top  operating  a  coarse  pitch  screw  hung  on  ball 
bearings.  •/:>;:'  -^  .')■ 

There  are  eight  changes  of  speed,  from  35  to  375  r.p.m.,  ar- 
ranged in  geometrical  progression.  Four  changes  are  obtained 
by  the  cone  pulleys  and  four  more  by  the  hack  gearing,  which  is 
provided  in  the  spindle  driving  gears.  The  tapping  mechanism 
is   operated   through   a   jack   shaft   in   the  head,   running  at  high 
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speed,  and  driving  through  ring  clutches,  which  are  self  adjusting. 
They  are  operated  by  means  of  a  lever  in  front  of  the  machine, 
enabling  the  workman  to  easily  start,  stop  or  reverse  the  spindle. 

The  spindle  is  of  special  steel,  and  is  provided  with  an  ample 
l)all  thrust  bearing.  It  has  a  No.  5  Morse  taper  socket  and  is 
Va  in.  in  diameter  at  its  large  end  and  If^i  in.  at  its  smallest 
section.  The  feeding  mechainsm  is  of  the  selective  gear  box 
type.  Six  changes  of  feed  are  provided,  ranging  from  .006  in. 
to  .027  in.  per  revolution  of  the  spindle.  These  are  instantly 
available  by  oi)erating  the  dial  on  the  front  of  the  feed  box.  A 
quick  return  hand  wheel  is  attached  to  the  feed  pinion  shaft,  and 
the  engagement  of  the  worm  to  it  is  made  by  means  uf  a  friction 
ring  controlled  by  a  nut  in  front  of  the  hand  wheel.  Both  depth 
gage  and  automatic  trip  are  incorporated  in  the  feed  mechanism. 

The  bearings  tliroughout  are  bushed  with  higli  grade  special 
bearing  bronze,  and  ample  oiling  facilities  are  provided.  No  cast 
iron  gears  are  used  in  this  machine.     In  accordance  with  their 


METALLIC  SALTS  PYROMETERS 


A  method  of  measuring  high 
applied   has  been  developed   by 


temperatures  wherever  heat  is 
he  Carl   Nehls   Alloy   Company, 


Detroit,  Mich.,  and  is  based  upc  ii  the  melting  points  of  various 
mixtures  of  metallic  salts.  MoUcular  mixtures  of  metallic  salts 
are  made  up  which  have  melting  points  ranging  between  220  deg 
and  1.330  deg.  Centigrade.  Practical  means  have  been  devised  for 
usmg  tiicse  mixtures  in  place  o '  costly  instruments.  They  are 
also  very  useful  for  checking  ot  ler  pyrometers.  .'r'-<'.-.W* .•.'"'  ;.''' 
The  mixtures  are  made  up  ii  two  forms,  the  solid  and  the 
paste.  In  the  solid  form  they  arf  cast  int(t  cylinders,  7/16  in.  in 
diameter  and  ?4  '"•  long.  Each  cylinder  is  wrapped  in  paper 
on  which  is  printed  its  correct  hielting  temperature  in  degrees 
Centigrade.      For    all   temperatui^s    ])elow    500    deg.    Centigrade 


Rotating    Head  for  Wilmarth    Radial    Driit 

requirements  the  gears  are  of  steel,  bronze  or  a  specially  high 
grade  semi-steel.     All  gears  are  fully  guarded. 
:The  principal  dimensions  of  the  machine  are  as  follows: 


Raii!.?e    of    ilrilling 

(irtatcM  distance   I'roni   spinille  to  bas-e. 
(Ireatc^t  distance  frfun  spindltt  to  table. 

\'ertica1   travir>u   i^f   ■;!)indk' 

N'ertical   traverrre   cf  arm   on  culuinn... 

Ilcieht   of   machin'..' ^.  »/.;,,;  ,... 

Weight  of  inachine- . . . . . . , . .  v, 
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48 -M  in. 
52 /i  in. 

27  in. 
i  1 J4  in. 

28  in. 
96  in. 
3,500  lb. 
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.Service  Test  of  Auto.matic  Hose  Connectors. — A  service  test 
of  the  automatic  hose  connectors  manufactured  l)y  the  Robinson 
Coupler  Company.  Washington,  D.  C,  has  I)een  in  progress  on 
the  Canadian  Northern  since  June  10,  1914.  The  cars  equipped 
are  in  ore  service  on  a  branch  line  165  miles  long  and  it  is  under- 
stood that  under  varying  weather  conditions  the  equipment  has 
required  no  attention  for  nnewals  or  repairs,  tight  joints  having 
been  maintained  with  tetnperatures  as  low  as  35  deg.  below  zero. 

Machine  Records. — Some  method  of  recording  the  location  and 
movements  of  machines  is  necessary,  particularly  in  large  plants 
and  those  in  which  an  appraisal  is  to  be  kept  up  to  date. — 
American  Machinist. 


Method  of  Temperature   indication   tn    l^etal  or  Sait   Bath   Furnace 

(932  deg.  F.)  the  cylinders,  which  ire  known  as  Sentinel  pyrom- 
eters, may  be  used  in  air-tight  gl  ss  tubes,  especially  provided 
for  that  purpose.  The  same  cylinc  er  may  tints  1)e  used  repeat- 
edly. For  other  purposes  where  th<  use  of  the  tubes  is  not  prac- 
ticable small  porcelain  saucers  are  provided  which  prevent  the 
wasting  of  the  sails  and  the  litterini:  up  the  |)lace  where  they  are 
used.  This  also  enables  the  same  ^Its  to  be  used  several  times 
before  renewal  is  necessary. 

In  the  paste  form  the  mixtures  an 
contains  enough  to  make  several  lundred  determinations.  The 
temperature  at  which  furnaces,  ovdns,  retorts,  steam  pipes,  etc.. 
are  operating  may  be  determined  bji  placing  a  steel  bar  on  which 
a  small  amount  of  the  various  pastes  has  been  daubed,  in  the 
furnace  or  against  the  part.  The  tetfiperature  will  be  between  the 
melting  points  of  the  last  paste  to  rt^lt  down  and  the  one  having 
the  next  higher  tnelting  point.  By  using  a  long  bar  one  can 
determine  whether  the  temperature  is  uniform  in  the  front  and 
back,  top  and  bottom,  or  the  corneijs  of  a  furnace,  oven  or  kiln. 

This  method  of  determining  tem|>eratures  is  especially  useful 


packed  in  tins,  each  of  which 
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in  connection  with  the  hardening  of  tools  in  a  forge  fire.  A 
paste  is  selected  that  represents  the  correct  hardening  tempera- 
ture for  the  tool  and  a  small  amount  daubed  on  the  tool.  The 
melting  of  the  paste  clearly  indicates  the  time  when  the  tool  can 
be  taken  out  of  the  fire  and  quenched.  Surrounding  the  tool  with 
a  piece  of  sheet  steel  or  inserting  it  in  a  piece  of  gas  pipe  will 
add  to  tlie  accuracy  of  the  results  by  keeping  the  paste  from 
coming  in  contact  with  the  fuel. 

A  method  of  using  the  Sentinel  cylinders  is  shown  in  the  illus- 
tration. Two  tubes  or  pipes  with  plugs  in  the  bottom  ends  are 
placed  in  the  furnace.  Sentinel  cylinders  from  different  melting 
temperatures  are  dropped  into  the  tubes  and  metal  rods  are 
stood  on  top  of  the  cylinders.  When  the  cyHnders  melt  the 
rods  will  drop  to  the  bottom  of  the  tubes.  When  one  rod  is 
lowered  and  the  other  is  not  the  temperature  is  between  the 
nulting  points  of  the  two  cylinders.  These  need  be  onlj'  10 
degrees  apart.  This  is  very  useful  for  finding  the  temperature. - 
of  molten  metals,  salt  bath  furnaces,  etc.  .  V'-  '. 


SANITARY    DRINKING   FOUNTAIN 
^>    :^>  >        PASSENGER    CARS 


FOR 


A  combined  drinking  fountain  filter  for  passenger  cars  has 
been  brouglit  out  by  Henry  Giessel  &  Co.,  Chicago,  'and  has 
been  giving  good  results  in  service  on  one  of  the  western  roads.. 
It  is  known  as  the  "North  Pole"  sanitary  drinking  fountain,  and 
is  made  up  of  a  filter,  a  storage  tank  for  the  filtered  water,  a 
cooling  pan  and  an  ice  box.  The  fountain  occupies  a  space 
14   in.   by    17   in.   by  48   in.,   and   all   parts  are  accessible   for  in- 


Sanitary    Drinking    Fountain    Appiied    to    a    Passenger    Car 

spection.  Water  from  an  overhead  tank  flows  to  the  filter  at 
the  top  of  the  fountain  and  is  filtered  through  Tripoli  rock, 
then  passing  to  the  storage  tank  directly  below.  From  this  tank 
It  passes  to  the  cooling  pan  in  the  ice  box,  which  is  a  small 
vessel  of  watertight  construction.    The  ice  surrounding  the  cool- 


ing pan  lowers  the  temperature  of  the  drinking  water  to  a  de- 
sirable degree  without  permitting  any  of  the  ice  water  to  mix 
with  the  drinking  water. 

The  metals  used  in  the  construction  of  the  fountain  are  non- 
corrosive  throughout.  The  filter  case  is  made  of  galvanized 
malleable  iron  and  heavy  tinned  sheet  brass.  The  storage  tank 
and  cooler  are  made  of  heavy  galvanized  iron  sheets.  The  cool- 
ing pan  is  made  of  galvanized  gray  iron.  All  the  pipes  and  fit- 
tings are  also  galvanized  and  the  parts  exposed  to  vi€w  are  fin- 
ished in  German  silver.  The  filter  is  in  the  shape  of  a  cylinder 
with  its  core  removed;  the  water  seeps  through  from  the  out- 
side .to  the  inside  and  passes  directly  to  the  storage  tank.  The 
lilter  material  does  not  absorb  the  impurities  of  the  water,  and 
may  readily  be  cleaned  by  scrubbing  in  water  with  a  stiflF  brush. 
It  may  be  removed  and  cleaned  in  about  five  minutes  and  should 
be  cleaned  every  few  days. 

Aside  from  its  sanitary  characteristics,  the  principal  features 
of  this  drinking  fountain  are  the  cheap  grade  and  small  quan- 
tity of  ice  that  may  be  used.  Comparative  tests  between  this 
and  an  ordinary  water  cooler  in  passenger  cars  between  Chicago 
and  Kansas  City  showed  a  saving  of  73.6  per  cent  in  the  amount 
of  ice  used  and  80  per  cent  in  the -cost  of  the  ice  in  favor  of  the 
sanitary  fountain,  the  temperature  of  the  drinking  water  averag- 
ing 49  deg.  for  the  sanitary  fountain  and  38  dog.  for  the  ordi- 
nary water  cooler.  Less  care  is  required  in  the  maintenance 
of  this  cooler  than  of  the  ordinary  cooler,  a  general  cleaning 
being  necessary  only  when  the  cars  are  shopped.  Provision  is 
made  for  draining  the  entire  system  when  the  car  is  out  of 
service  and  without  heat  in  cold  weather. 


CHASER  GRINDER 


A  machine  for  grinding  thread  cutting  dies,  especially  de- 
signed to  meet  the  requirements  of  users  of  dies  made  by  the 
Landis  Machine  Company,  Waynesboro.  Pa.,  has  recently  been 
brought  out  by  that  company.     The  machine  is  of  a  duplex  na- 


Chaser  Grinder  and   Disc  Sharpener  for  the  Cutters  of  Rolier  Pipe 

Cutting    IVIachines 

ture,  one  side  being  fitted  with  an  attachment  for  handling  all 
sizes  of  Landis  chasers  and  the  other  with  a  device  to  sharpen 
the  disc  cutters  of  roller  pipe  cutting  machines.  It  may  also 
be  used  to  grind  tools,  for  lathes,  planers,  shapers.  etc. 

The  chaser  grinding  attachment  has  adjustment  in  both  hori- 
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spoul.  aiii!  ilriviiiy  tJU'onuh  rtji.ii  iluulus.  wliiili  ar*.-  >c\i  adjusting', 
vlhi-y  are  oiicTan*!  I«-  tiu'.-ins  of  a  Kn^vr  in  tnmt  >'\  tla-  iiuuliine. 
.ctial>lingtlie\\«>rkm;nvtucasHy  start,  stciji  --r  riMisr  the  spindle. 

'  '1  he  !>pinflk-  is  (..f  t-iK-eiaf  >t».cl.  and  i^  ini.xitli-d  with  an  ample 
Ttall  thrust  iHurHJir;  jtha>i  a  Xu,  3 M-.r^i-  i:i|.ir  s..iket  and  is 
;3f>y  ill;  jn  (limiWttT  at  its  larye  end  anci  Iv,  in.  at  ii>  smallest 
>tvttim;  ,  '1  hi-  f<evliji^:inechanisin  is  nt  the  selecti\e  year  Imx 
tyjic;  Si.\  vl'.aiij^'es  of  ft-V<l  arc.  proudid  ranyin.ii  tfrnt  J)I)(>  in. 
Ui^Ji)27  in.'  ik-i-  Wvolnrittn  «if:  the-  siiirildlv.  llleso  :»re  instantly 
;t\athil>k'  lf\  T'peratinm  the  dial  <ni  thv  fn.in  of  the  teed  1h>\.  A 
ffuiek  tiiurn  hand  uhiett<  attached  1..  the  teed  jiiiii'-n  --haft,  and 
lltt:  tni;aiienuHt of  the:  ivnniJ  tn  it  is  made  by  means  of  a  trietion 
rin.L;  0iin.m»lU-d  hy  a  tittt  iii  fr/)Ut  (if  the  llaiu]  wheel.  I'x.th  depth 
ya«e  a«t|  «iitr>matic.  trip.arc  itjci i.rjit iraU-«l  in  the  I'eed  nu ehanisnj. 

.  Tfie  he.ti^iiriis  thrt>ai»iriVnt  are  I.nNlu-d  \vith  hi.tih  t^raile  special 
;fjivi:rtn^  !>r<-iii/e.a<ul  ainpK-vi^^^  fucititivs  arc  )>ri.vidoi|.    X..  cast 

.:ir(>n  .^'iar^  are  tHfifl  ih  thi«i  maclnne;      In   accordance   with   tlteir 


METALLIC  SAL 


A..I..   S<>.    X«).    1 


S  m  KOMETERS 


A  method  of  measurint;  hiiili|timi>eratures  wherever  heat  is 
aivplied  has  heen  devel.  .pe<l  hy  tile  Carl  Xehls  .MImv  C'lmiitany. 
DeiriMt.  Mich.,  and  is  haseil  npi4i  the  tnelliivi:  points  of  varjon> 


mi.vtures  of  metallic   >alt<.      .MoK 
are  made  tip  which  have  nultini^ 


and  IJM]  dey.  ("entivrrade.     I'racti  al  nteans  have  heen  de\ised  fnr 


us;n.u  tlioe  inixtme-i  in  |>lace  of 
also  v cry  wst'fnl  fir  checkinii  ..t! 
The  niixtnreS  are  made  up  in 
pa<le.  in  the  solid  fnrm  they  ar 
dianteter  and  '4  in.  lonv:  l.acl 
on  which  i^  i>rinted  it>  correct 
C"entiv;.rade.      i'ljir   all    feinjx  ratur 


uhir  mixtttrt'S  tif  metallic  salfs 
ints  rani;in!j;  hetween  _'J()  ileif 


c '^tlv  instniment>.  I  hey  arc 
L-r   p\  IOmeter*;.   ,    •     r  -        :■  '    ■•■ 

two   foriiKs.  the   solid  an«l  lite. 

cast  into  cylinders,  7/16  in.  in 

cylinder   i^    w  r.ippeil    in    paj)er 

leltin;.;    lemperatnre    in   <lesirec!i 

lelow    5(10    (let;.    Centiiirade 


f^btatjng    Head    for A^ilmarth    Radial    Drill 

j.   .TC»jiiirvniettts  the  jtiear.s^^^^  steel.  Irronze  Or  a    specialh    hii-h 

V.;.  >:ra<re.  sc»ni:.Nt<.'C.I.     All  'tfears  are  fully  };narde(l.     "    •    •- . 
.  "■    'rtie  priiK-if«vi^^  tiic  machine  arc  a,<   follows: 


Method  of  Temperature   Indication   i  i    Metal   or   Salt    Bath   Furnace 


>..   'U:>V.i^y    i.r    .!»ii'til.;<.. .  ;  .'  .....  .  ;  ". '.  ,  .  .  .  ; ".  ..."„. 

•  .. ;« iiiiiij.--!    iltHaiut:    iVyrtli.  sj^i'liillc   !>v   Ijri-c,  ► .". 
;.     » jii-;(i( -I  jJirt;iiii;-«'  I'v.'iti   ■.pitj'il''  V>  l.'i!/'e- ■. .  ■ 

;,'^   ■  v<.i>!<;lj    l.i:t\<  ••.-.*■   i'f    -'/iiiilK' ...... /-'t  • 

•■'■■■  \  i  r;iial  tvaXivr.-i- 'f  _;i>iir  ■■.•Mj-'-Mnn'i.;- ;•. '. .. 

-    llcMt:hi.  Cit    »«;icl)ifiy. ..;',.',■.'■,  .U.,', .;...,'.-■.., 

'  '■  ■  Wwvhl    of    m:;fjlm.ii:-.  :  .v  .:'..-.,■■.•.%,"....  ,',  .  ,"..;.v 


..  4N^;  ill. 

vv  iJ! -in. 

/.  .\t-     in. 

..  iLviiii.- 

..     i^  Til. 

.  .     "I(>        Hi. 

.  .'  ,<..=i(J<l  I'll. 


(''.U  deu  I.I  the  c\lindcrs,  which- 
eter*.  m.i\  iie  iiM.-d  in  air-tiyht  'j1 
for  that  i>'iri'o-^e.  I  he  ^anie  c\liii( 
edly.  lor  other  p;irpo>f»  w  lure  tli 
ticaMe   >n'ali   porcelain   saiirerN  are 


re  known  a>  .^entiiul  pyrom- 

-s   tnlies.   especially    provided 

tr  may  thiis  he  used  repeat - 

use  of  the  mlies  is  nut  prac- 

jirovifle'l   which   prevent   the 


,,Skkvice  Te«T  (IV- Ai  T(f\r  vTtx;  \\>\yY.  Co\:'<.l':«  T(iK-.  A  sirvK-e  test 
of  file  airtoVnatic  li<i<eveonneelprs  maiuifactiire<l  hy  the  Kohinson 
.  troup^*-'''  C\'nipat>y.;  \Vushii.vj;tot>,  ]).  C,.  ha.s  heen  in  progress  on 
the  €aT)adijiii,  Xortiiern- siiite  J  line  JO.  1'^  14.  'Ihy  ears  e(|iiii»peil 
iir'c  iji  ore  service  on  a  Ijrartch  line  Ko  miles  lotiy  ;i,,<i  jt  j^  under- 
^tctcid  that  under  v.iryihs;  weather  conditions  tlie  e'lnijiment  has 
required  iio  attention  for  renewals  or  reiia.irs,  ti.yiit  joints  haviiv-t 
he^n  maintaiiH«r\vith  temper:'tnre>  a^  low  as  35  de.s.;.  helow  zero. 

M.\CHINE  KKnjHTi?^-— -J^otiie  nielhotl  of  recordinL;  tlie  location  and 
ni<>venients  <vtVinac|unes'lsttei'X'>.'-ar\.  p.iriicularl\  in  hirtie  idants 
an*!   those    in  Avhich    an   apjiraisal    is  to  he    kept    ui>  tn   date. — 


xvaslinji  '.'1  the  sails  .and  'iie  litterini 
tiscd,      1  his  al-o  enalili->  tlu-  ^aiiu-  •  1 
lit.  lore   rcncual   i>   m  ces.sarv. 

In  the  iia>le  form  the  nii.xtures  .art 
loiitains  eiK'tiwii  \<<  make  se\ cral  h 
temperature  at  which  furnaces,  <ive 
arc  operatini,'  may  he  determined  hy 
a  small  amount  of  the  various  pa-  es  has  heen  (lauhed.  in  the 
furnace  or  ;niain«;t  the  )>;irt.  The  tet  iperature  will  he  lietween  the 
nultinu  ))oints  of  the  last  jiaste  to  n  idt  down  and  the  one  having 
the  lu  \t  higher  nultinn  point.  1!;  usin;.;  a  lout;  har  one  can 
determine  whether  the  temperature  is  uniform  in  the  front  and. 
hack,  to])  and  hott<im.  or  the  corner     of  a  furnace.  o\(.n  or  kiln. 

This  nuthpd  of  determining  temj  erature.s  is  especially  u.seful 


up  the  place  where  they  are 
dis  to  he  u>e«l  several  tittles 


packed  in  tins,  each  of  which 
mdred  determinations.  The 
is.  ret'irts,  stirim  ]iipis.  iic. 
placinji  a  stitl  har  mi  wliich 
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-'  :  iu'cotnicctiun   whli   tlu    Iiardiuiny   of  tools   in   ;i  t«irge .  fire.    V\  ' 

..  .jtastc  is  selected  iliai  riincsciUs  the  correct  hardcmnj4icmjM>ra- 

.,':    ture  ior  tlie  tool  xiiid  a  Miiall  amount  daubed  on  iIk- /tool.  ;  The 

nleltiny  of  the  i»a<tc  clearly  indicates  the  time  when  the  h«»l  caiii 

Jjc  taken  out  (^i  the  lire  and  (luenciied.     Surnnindint;  tlie  tool  with 

'^ it  piece  tjt  sheet  steel  or  insertini;  it  in  a  pieiie  of  gas  p«iie  will 

;   ;iKlii  to  the  accuracy  of  the  ro'suhsljjf  keeping  Hre  paste  from 

. '■.  coniint:   in  coniact   with  the  fuel. 

•     ",•    A  nielli'id  <^'t  u.>;ing  the  Sentinel  cylinders  is  shown  in  tlit  illus- 

'tVatii'ui.    Two  tnb^s  oi^  pipes  with  plitjjs  in  ilteUoitjime         are* 

:'•    jilaced  in  the  fnrii^ice.     Sentinel  cylinders  from  different  ineltiiis 

\  iVrttperatnrcs   are    dr()pped    into    the    tulK's    and    metal    rods    are 

■/    st^Mxl.  oil    ti»p   of   the   cylinders.      When   the   cylinders   melt    the 

r  :  rolls  will  (lroi>  to  the  hottoin  of  the  tubes.     When  one  rod   is 

r  lowered   and   the  other  is  not  the   temperature   is  between   the 

nieltini;    p'-inis    of  "the    two    cylinders.      These    need    be    only    10 

Vdeyrees  apart.     This  is  very  useful  for  liiiding  the  temperature 

'     in  mtiheji  nietal?,  salt. hath  furnaces,  cte.v'vl  ;;■'':  ":  C'  -:'  / 


SANITARY    DRINKING    FOUNTAIN    FOR 
PASSENGFR    GARS 


;  A:  eomhuicfl  drijikinii:^  f<)unt,-iin  lllter  f4Vr  j)a.<seitj;er  car>»  has 
Vfjesfti  br'iUKht  nut  by  lieitry  (iiejisel  &  Co..  Chicago,  and  h,i-> 
bQeti  giviiigfgrkvd  results  in  service  on  one  of  the  :\vchtcrn  road- 
It  is  known  a?  the  "X(»rth  Pole"  <;anitary  drinktiiti  fountain,  and 
is  tiiade  ii]> "f  >\  iiticf^  a  sl<)ra;4e  tank  for  tlte  liltead  water.  <i 
eooliny  pan  ajul  ruV  ice  b<>X;  "  The  fountain Occuftie^  a  space 
.I4;iri.  hy  TZvhl.  \>y  4S  in.,  and  all  parts  artS  accessible  for  ni- 


iilg  jianiuwers  tlie  temperature  of,  Uie  drinking  water  to  a  de- 
sirable dt-jirce  w'itht >ut  perniitting  ally  of  the  ioe  water  t<>  miif 
with  the  tirrnkini;  water!  "'    <      -   .  ;:^     "  v'    ;!        ^ 

The  metals  used  in  the  constriictii'lt  uF'vlvc  fouritaiiiarc  rioh- 
oirrosive  throughoui.  The  llUer  case  is  made  of  galvanized 
niallcable  iron  and  heavy  timied  sheet  br;iss.  The  storage  taiik 
and  cooler  arc  tii.ule of  heavy  galvanized  iroii  sheets.  Thv*  cool- 
ing pan  is  made  iif  galvanized  gray  iron.  All  the  pipes  and  fit- 
tings,arc  also  galxanized  ami  the  pans  eXiio>«rt|  to  view  are  tm- 
i shed  ill  (•ermaii  .s.ilver.  Tlte  liltef  i*  ill  the  shajKof  a  cylinder : 
with  its  core  rei1iove<l ;  the  watui-  seeps  tit mugh  from  thv  i,nu- 
<ide -fo  the  insiife  and  passe-  directly  to  the  storage  tank.  The 
idter  material  does  not  absorb  the  invpurities  of  the  water,  and 
tnay  readily  he, cleani'd  by  s^Tubbing  In  Avater  Avith  a  stiff  brush. 
It  may  Ik-  removed  and  clcajivd  in  about-  iliveinirnrtes  and  should 
be  deputed  every  few    days, 

.\s:ide  front  its.  sanitary  charrhrten'stic*^  ;t1ie  prjlicija}  fejitares 
]i>i  this-  drinking,  fomiiaiii  are  thv":  cheap  gra<le  ^nd  4;tiialJ  <}iian- 
tity.<?f  jce  that  ntay  In*  ti-ed.  Conii»arative  tests  between  this 
and  att'  <.rdin:ir>-  watvV  coolrr  in  passenger  cars  iWtween  I  liicago 
und  Kai'-a»  Cit\  ^IjovuI  a  savitig  xif  73vO  per  cent  in  the  anipuiu 
of  ice  usetl  and  K)  p«.r  luu  iti  tlie  <osl  of  ttie-ice  i«  f**or  of  the: 
«-anitar\  fount. tin.  the  it  mperaturiv.  of.  the  drinkiijj* water  aVcrag^- 
mg  4*J  (Kti  for  the  <-a4niary  fountain,  and  38  <leg.  for  the  onli- 
iidrx  water  cooki.  i  i ->.  care  is  riijuircd  in  tlie  tnaintenance 
of  this  o)olcr  than  of  the  .■>r(linarycf«;ilvr,  a  gi-ncral  cleaning 
being  neces'^arj  onh  w hi n  the  cars  .are  shopped.  'Provision  Xs 
made  for  dr.iiiting  the  ititire  systeViT  when  the  ear  is  out  of 
sxrxice  and  wuhout  lu.it  m  cold  vvvatlKT. 


•  A     .  -- 


Sanitary    Drinking    Fountain    Applied    to    a    Passenger    Car 


CHASFR  GRINDER  ■    ^^ 

\  machine  for  gnndtng  threatl  ciUting  *lic*s..  especially  de- 
signed to  meet  the  rt.«|nirenient*  of;  users  of  dies  niade  hy  the 
1  andi-  M.iehme  Con»pan\'.  AVayiK'-iUrTo.  I'a..  Iras  recently  been 
bronglu   1  ut  In   that  c«Mnpaiiy.     The  inachine  is  ol  a  duplets  n^- 


Chaser  Grinder  and   Dtsc    Sharperver  for  the   Cutters   of   Roller   0ipe 

Cutting    Machines 


.  spection.  Water^lrom  an  overhead  tank  Hows  to  the  fiher  at  ture.  one  side  heing  fitted  with  an  at tacliinent  for  handling  all 
:  he  top  o,  ihc  outuatn  :n.d  ts  tdtered  throttgl,  '1  r.,.oh  n.ck.  s,/es  of  Land..  .haMrs  an.l  the  other  with  a  device  to  sharpen 
:  .hen  passntg  to  the  st,.rageta.nc  .iM-ectly  below.  Tron,  th,.  t.mk  the  disc  cutters  of  roller  pipe  cutting  tnachiues.  .  It  tnav  also 
--.t   passes   to   the   coohng   pan    ni    the   ice   box.   which    i.   ..   >n.aU       be  use<l  tu  gnnd- tools,  for  lathes,  pkmerv.  ^ha,K-rs   etc.    ^  .-  ^ 

■  r  ";"''"■  -r  ^vaterttght  ^1  'nstrttction.     The  ice  surrottnclittgr  the  cool.  ^^  ..The  cl^aser  gritutittg  attachntent  has  adiustmcnt  in  both  W 
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zontal  and  vertical  planes  with  suitable  graduations  for  con- 
trolling the  lead  and  rake  angles  of  the  dies.  Both  the  trans- 
verse and  longitudinal  feeds  are  in  horizontal  planes,  a  feature 
which  insures  accurate  grinding.  The  table  is  gibbed  at  both 
slides  and  furnished  with  an  overhang  to  protect  the  guides  from 
emery  dust.  The  disc  cutter  grinding  attachment  is  operated  by 
hand  and  has  both  vertical  and  horizontal  adjustments.  An 
adjustable  rest  is  also  provided  to  facilitate  the  handling  of 
miscellaneous   tools. 


AUTOMATIC    FACING    TOOL 


■The  facing  of  bosses  an<I  other  similar  work  with  tlie  ordinary 
flat  spot  facinj;  tool  has  always  been  a  troublesome  operation 
owing  to  the  difficulty  of  getting  the  tool  properly  started  into 
the  work.  The  cutting  edge  of  the  tool  is  usually  ruined  in 
scrai)ing  off  the  scale  so  that  it  must  he  either  reground  or  re- 
placed by  a  sharp  tool  before  the  operation  can  be  completed. 
A  facing  tool  designed  to  overcome  these  difficulties  has  recently 
been  introduced  by  the  Mummort-Di.xon  Company,  Hanover,  Pa. 
This  tool  is  provided  with  a  Morse  taper  shank  and  is  readily 
applied  to  a  drilling  machine  .spindle  whenever  work  of  this 
kind  is  to  be  done.  .':•.'■, 

By  referring  to  the  illustration  It  will  be  seen  that  the  tool 
takes  an  ordinary  lathe  tool  bit,  which  has  a  radial  movement 
from  the  center  outward  controlled  by  means  of  a  feed  screw. 
The  operation  is  therefore  the  same  as  facing  on  a  lathe.  The 
tool  gets  beneath  the  scale  at  the  start  and  breaks  it  away  as  it  is 
led  across   the   work.     The   feed   is   effected   by   means   of   the 


;    Facing  Tool  for  Drill  or  Milling   Machine 

knurled  ring  on  the  upper  face  of  the  tool,  which  is  either 
gripped  with  the  hand  or  held  by  means  of  a  pin  inserted  in 
one  of  the  holes  in  the  knurled  edge,  and  placed  against  the 
frame  of  the  machine.  The  pilot  fixture  attached  to  the  bottom 
face  of  the  tool  is  designed  to  enter  the  hole  in  the  center  of 
the  boss  and  steady  the  tool.  Thimbles  of  various  sizes  may  be 
placed  on  the  pilot  spindle  in  order  that  it  may  be  used  in  holes 
of  any  size.  In  case  there  is  no  hole  in  the  boss  when  the  facing 
is  done  the  cone  center  and  drill  pilot  may  be  used.  .Vfter  the 
work  has  been  centered  the  drill  attachment  is  removed  and  the 
tool  steadied  by  means  of  the  cone  center.  When  the  tool  is 
used  on  a  boring  mill  or  other  machines  with  rigid  spindles,  the 
use  of  either  guide  is  unnecessary. 

This  tool  is  claimed  to  increase  the  rapidity  with  which  work 
of  this  kind  may  be  done.  The  tool  hit  may  be  readily  removed 
for  sharpening  and  replaced  by  another  with  no  more  trouble 
than  is  required  to  remove  the  I)it  from  an  ordinary  lathe  tool. 
The  Morse  taper  shank  is  furnished  in  three  standard  sizes  to 
fit  any  drill  spindle.  The  tool  is  made  in  4-in.  and  6-in  sizes, 
indicating  the  maximum  diameter  which  it  will  face. 
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EYE  PROTECTORS  FOR  MACHINISTS  AND 

GRINDERS 


[NXf] 

ned  ur 


A  goggle  especially  designed  Uo  meet  the  requirements  of 
machinists  and  grinders  has  recently  been  placed  on  the  market 
by  T.  A.  Willson  &  Co.,  Inc.,  Riding.  Pa.,  in  the  construction 
of  which  considerable  attention  has  been  given  to  comfort  as 
well  as  to  eye  protection.  By  the  use  of  a  special  frame  design, 
the  weight  is  made  very  light  without  sacrificing  the  ability  to 
withstand  rough  usage  in  the  slipp.  An  adjustable  bridge  en- 
ables the  wearer  to  easily  fit  the  gJDggles  to  his  face.  This  bridge 
is  pliable,  strong  and  securely  attached  to  the  eye  wire.  The 
bridge  does  not  touch  the  top  of  t|ie  nose  at  all.  but  the  weight  of 
the  glasses  is  distributed  over  th(i  sides  of  the  nose  and  cheeks. 
1  his  construction  makes  it  possilile  for  the  goggles  to  be  worn 
over  other  glasses.  | 

It  is  of  the  greatest  importance  that  grinders  and  machinists 
be  protected  from  emery  dust  anil  grit  which  whirl  around  the 
sides  of  glasses.  The  light  fine-mtsh  wire  sides  of  these  goggles, 
it  is  claimed,  give  complete  proteation  at  the  sides  without  being 
uncomfortable  to  the  wearer.  Coiifort  is  further  assured  l)y  the 
flexible  half  cable  temples,  which  (  asily  conform  to  any  face  and 
do  not  pull  or  cut  into  the  ears.  (\  fine  quality  glass  is  used  to 
insure  freedom  from  eye  strain,  ind  lenses  may  be  easily  and 
quickly  replaced  by  simply  looseriing  one  of  the  screws  of  the 
end-piece.  Being  made  entirely  oflrust-proof  metal,  the  goggle  is 
perfectly  sanitary  and  can  be  thoroughly  sterilized  at  any  time. 

Several  types  of  goggles  are  inJuded  in  the  line  being  placed 
on  the  market  by  this  company,  ^ach  designed  to  meet  tlie  re- 
quirements of  a  certain  class  of  service.  For  chipping,  a  frame 
is  used  which  is  especially  adapted, to  prevent  glass  flying  inward 
should  a  lens  be  broken.  I 


Strength  of  B.\ll  Be.\rings. — Iti  an  accident  diie  to  high  wa- 
ter the  car  lighting  dynamo  of  a  Santa  Fe  combination  coach  and 
mail  car  was  badly  damaged,  the  armature  shaft,  which  was  Ij/z 
in.  forged  steel,  being  bent  and;  the  dynami).  pulley  entirely 
broken  up.  The  dynamo  was  a  Btss  type  O.  equipped  with  two 
Xo.  412  S.  K.  F.  ball  bearings.    Tie  dynamo  suspension  and  the 


generator   frame   were   both   badly 
hciently  out  of  round   so  that  tw 


sprung,   the  latter  being  suf- 
of  the  pole  faces  bound  on 


the  armature.  The  armature  itself  Kvas  not  injured,  but  the  force 
w'lich  caused  the  bending  of  thd  shaft  was  great  enough  to 
break  up  both  the  end  housings'  which  enclose  the  bearings. 
The  bearings  themselves,  which  acted  as  fulcrums.  over  which 
the  shaft  was  bent,  were  entirely  uninjured  and  will  be  returned 
to  service  without  any  repairs. 

Bronze  JotrRXAL  Be.vring. — The  American  Metal  Company, 
Pittsburgh,  Pa.,  has  recent  tested  a  22-lb.  bronze  journal  bear- 
ing placed  under  the  tender  of  a  I^acific  type  locomotive  on  the 
Baltimore  &  Ohio.  This  engine  ran  51,000  miles  with  only 
1/32  in.  wear  of  the  bearing,  while  the  other  l)earings  on  the 
tender  were  rebabbitted  six  time<4  each.  The  composition  of 
these  bearings  is  65  per  cent  copper,  30  per  cent  lead  and  5  per 
cent  tin;  they  are  heat  treated  in  arucil)les  and  are  solid  bronze 
castings,  requiring  no  babbitt  surface.  An  extreme  test  of  this 
metal  was  made  under  a  rolling  t£  ble  of  a  lOS  in.  plate  mill  at 
the  Jones,  Laughlin  Steel  Compan  f's  plant  at  Pittsburgh.  The 
minimum  weight  on  these  bearing  was  estimated  at  10,000  lb. 
Two  75-lb.  brasses  gave  continuou^  service  for  four  weeks,  or 
twice  as  long  as  the  ordinary  phostohor  bronze  bearing,  and  on 
account  of  the  position  of  the  b<  arings  it  was  impossible  to 
lubricate  them  during  the  test.  Th  :  graphite  in  the  lead  acts  as 
a  lubricant  and  thus  reduces  the  amount  of  lubricant  required. 

Grinding  WtiEEi.s. — In  many  cas^s,  as  a  grinding  wheel  wears 
down  the  speed  of  the  wheel  is  kllowed  to  diminish.  When 
this  is  the  case  the  grain  depth  oflcut  will  be  increased  on  ac- 
count of  the  diminished  wheel  spegd,  as  well  as  because  of  the 
smaller   wheel. — American   Machinist. 


The  large  roundhouse  of  the  Duluth,  Winnipeg  &  Pacific  at 
Duluth,  Minn.,  was  destroyed  by  lire  December  25.  Several 
locomotives  were  damaged.  ,  .  v^-' ^'>/= ' .  ,'-.: 

The  shops  of  the  St.  Louis.  Iron  Mountain  &  Southern  at 
Argenta,  Ark.,  which  were  closed  recently  were  reopened  on 
December  1,  1914,  putting  600  men  back  at  work. 

The  Baltimore  &  Ohio  Chicago  terminal  repair  shop  at  East 
Chicago,  Ind.,  was  seriously  damaged  by  lire  recently.  Some 
damage  was  also  done  to  the  cars  in  the  shop.  ■  >  •  ./  -^ : 

The  Southern  Pacific  Co.  issued  an  order  effective  Decem- 
ber 21,  1914.  calling  back  to  work  1.600  men  who  were  laid 
off  at  the  Los  Angeles  shops  during  the  latter  part  of 
October. 

The  safety  supervisor  of  the  El  Paso  &  Southwestern  an- 
nounces that  the  number  of  emplo3'ees  injured  during  the 
inonth  of  October,  1914.  was  less  than  half  the  number  reported 
in  October,   1913.        -■  ::  v;  ,/  .%:  •  .  .::-v.^  ^irV::^^  ^■■.  ^  .  :  ;i 

President  Kenly,  of  the  Atlantic  Coast  Line,  announces 
that  reductions  of  from  6  per  cent  to  10  per  cent  have  been 
made  in  the  salaries  of  all  persons  in  the  employ  of  the  com- 
paii)'  receiving  $200  or  more  a  month.  ..'-^ ;■':-.■:;.: 

Forty  or  more  railroad  employees  arrested  recently  at 
Pinner's  Point  (Norfolk)  Va.,  for  working  at  the  freight  sta- 
tion on  Sunday,  were  fined  five  dollars  apiece.  The  South- 
ern Railway,  acting  in  behalf  of  its  employees,  appealed  the 
case  to  the  Norfolk  County  Circuit  Court. 

The  safety  and  efficiency  bureau  of  the  San  Pedro,  Los  An- 
geles &  Salt  Lake  reports  a  reduction  of  33.9  per  cent  in  the 
number  of  injuries  to  employees  for  the  year  ending  October 
31,  1914,  as  compared  with  the  preceding  year.  Three  employees 
were  killed,  the  lowest  record  in  the  history  of  the  road,  ex- 
cept that  for  1909,  when  three  were  killed. 

The  new  car  shops  for  the  Chicago  &  Eastern  Illinois  at 
Oak  Lawn,  near  Danville.  III.,  adjoining  the  locomotive  re- 
pair shops,  were  completed  December  1,  and  the  new  build- 
ing was  put  into  use  at  once.  At  the  same  time  the  old  shops, 
which  had  been  closed  for  some  time,  resumed  operations 
with  a  full  force  working  40  hours  a  week. 

In  the  yard  of  the  Boston  &  Maine  at  Sonierville  (Boston) 
Mass..  about  2  o'clock  in  the  morning  of  December  17  last,  the 
police  took  into  custody  118  tramps,  who  were  found  in  pas- 
senger cars,  w  here  they  had  expected  to  spend  the  night  in  the 
comfortable  atmosphere  of  the  cars,  which  were  being  kept 
warm  for  use  early  the  ne.xt  m<irning.  On  being  searclied  at 
the  i)olicc  station,  not  a  cent  of  money  was  found,  among  the 
whole  crowd.       "  ■,  '••^■'•'•■■••>  "'^v'' ':'.;;,•'  ';^^''^     -}i  ';-;•■■,'  -■■  "' 

The  Bureau  of  Mines,  of  the  Interior  Department,  has 
eight  mine-rescue  cars  traveling  through  the  different  min- 
ing districts,  giving  instructions  to  miners  in  rescue,  first  aid 
and  safety  methods.  The  bureau  also  has  five  mine-rescue 
stations  in  diflforent  coal  fields  from  which  it  is  carrying  on 
similar  work.  Legislation  now  pending  in  Congress  will,  if 
enacted,  provide  for  continuous  operation  of  cars  throughout 
the  year.    Most  of  the  railroads  haul  the  cars  free. 

At  the  evening  session  of  the  annual  meeting  of  the  .Ameri- 
can Society  of  Mechanical  Engineers  in  New  York,  Decem- 
I)cr  2,  1914.  the  John  Fritz  Medal  was  awarded  to  Prof.  John  E. 
Sweet,  honorary  member  and  past  president  of  the  society, 
"for  his  achievements  in  machine  design  and  for  his  pioneer 
work  in   applying  sound  engineering  principles  to  tlie  con- 


struction  of   the  high   speed   steam  engine."'     This   medal  i^ 
awarded  by  the  four  national  engineering  societies,  ^...^'-.r-j  .:■ 

Work  was  resumed  on  December  1.  1914.  at  the  shops  of  the 
Wheeling  &  Lake  Erie  at  Brewster.  Ohio,  and  Ironville,  in 
compliance  with  an  order  by  Judge  John  H.  Clarke,  of  Cleve- 
land, to  the  receiver  of  the  railroad.  The  shops  had  been 
practically  idle  for  two  months  and  repairs  to  cars  had  been 
reduced  for  reasons  of  economy  in  order  to  meet  certain 
interest  payments.  This  policy  the  court  criticized,  as  neither 
wise  from  an  economical  standpoint  nor  just  from  a  social 
point  of  view. 

Although  it  was  reported  recently  that  the  members  of  the 
shop  craft  unions  had  voted  to  call  off  the  strike  which  was 
declared  in  September,  1911.  on  the  Illinois  Central  and  the 
Harriman  lines,  announcement  has  since  been  made  by  the 
railway  department  of  the  American  F'ederation  of  Labor 
that  the  boilermakers  voted  in  favor  of  calling  off  the  strike, 
but  that  their  vote  was  not  large  enough  to  offset  the  vote  of 
the  machinists,  blacksmiths,  car  men  and  sheet  metal 
workers. 

The  Brotherhood  of  Railroad  Trainmen  has  filed  a  state- 
ment with  the  Missouri  recorder  showing  that  a  total  of 
$16,056  was  expended  in  the  campaign  for  the  passage  of  the 
full  crew  bill,  which  was  defeated  by  referendum  vote  at  the 
election  on  November  3,  1914.  The  Missouri  Legislative  Commit- 
tee of  the  brotherhood,  according  to  the  statement,  collected 
$15,880,  leaving  a  deficit  of  $176.  It  is  stated  that  the  mem- 
bers of  the  Brotherhood  of  Railroad  Trainmen  contributed 
$14,680  and  that  $1,200  was  contributed  by  the  (^rder  of 
Railway  Conductors.  '■'-"■ 

Mr.  Love,  chairman  of  the  Oklahoma  Corporation  Commis- 
sion, is  reported  as  proposing  to  ask  each  high  school  and 
higher  educational  institution  of  the  state  to  offer,  as  a  part 
of  its  course  of  study,  instruction  in  the  making  and  adjust- 
ment of  freight  rates.  He  wants  to  give  the  next  generation 
in  Oklahoma  a  general  knowledge  of  railroad  rates,  their  ap- 
plication and  adjustment,  which,  he  says,  are  all  Greek  to  the 
average  citizen.  Mr.  Love  must  be  of  an  optimistic  tempera- 
ment. If  he  really  wishes  success  he  should  begin  bj'  giving 
the  boys  a  couple  of  years  of  real  Greek,  as  a  preliminary 
training.  ^  -jv;,   .    .  'v     ;::c-  -^.y'l' ^•'\. 

The  Baltimore  &  Ohio  recently  sent  four  superintendcnt> 
on  a  trip  of  inspection  to  the  Pacific  coast,  to  be  gone  ten 
days;  and  on  the  return  of  the  party,  four  other  superintend- 
ents will  be  sent  on  a  similar  journey  but  by  a  different  route. 
The  men  going  on  the  first  trip  are  H.  B.  Voorhees.  G.  D 
Brooke,  J.  C.  Hagerty  and  E.  W.  Scheer;  and  those  on  the 
second  trip,  R.  N.  Begien.  F.  B.  Mitchell,  E.  T.  White  and 
M.  V.  Hynes.  It  is  expected  that  all  the  general  and  division 
superintendents  of  the  company  will  make  trips  of  this  kind, 
occasion  being  taken  to  send  them  now  while  business  is 
below  normal.  ._  ■    /  ,.     ^     ..\-.  .,  ._  .^    .^      ...  .    ...,., 

The  executive  committee  of  the  Chicago  Association  of 
Commerce  has  adopted  a  resolution  in  favor  of  setting  the 
clocks  throughout  the  nation  ahead  one  hour  in  order  to 
secure  more  daylight  after  working  hours  in  the  summer 
months.  The  resolution  also  asked  the  United  States  Cham- 
ber of  Commerce  to  consider  the  question  at  its  annual  meet- 
ing in  February,  in  W^ashington,  with  the  idea  of  bringing 
about  a  nation-wide  movement  in  favor  of  the  change.  A  ' 
special  committee  of  the  association  held  a  meeting  last  week 
to  consider  a  plan  for  adopting  Eastern  time  for  Chicago  in- 
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stead  of  Central,  but  so  much  opposition  was  expressed   l)y 
railroad    men    present,    on    account    of    the    confusion    which 
r»  'would  result  if  Chicago  n.ade  the  change,  that  it  was  decided 
to   pusli   the   ir.ovennMit   alimg   national    lines. 

..  The  Nashville,   Chattanooga  &   St.   Louis   has   recently  placed 

•;.'V.'.'  '.orders    for   additional    machinery  to   be    used    in    the    equipment 
:",:.  and  enlargement  of  its  shops  at  Nashville  so  that   1,000  freight 
././/'.-.■cars  may  be  built  by  the  company  annually.     The  impelling  mo- 
tive in  this  decision  on  the  part  of  president  John   Howe  Peyton 
and  general  manager  D.   B.  Carson  was  not  alone  the  economy, 
but   in  order  that   employment   might  be  given  to   some  of  the 
'^::.^<Ail  and  efficient  employees  of  the  comijany  and  that  tin    unem- 
ployed in  this  section  might  have  an  opportunity  to  secure  work. 
It  is  estimate<l  that  between  400  and  500  additional  men   will  be 
"--used  in  the  car-building  department  of  the  road  and  that  work 
will  begin  early  this  year.     The  new  equipment   necessary   will 
cost   J.TO.(XK)   ami    tiie    shops    will    eb   rearranged   and   thoroughly 
,    modernized. 

;.•;•;,       The    House   Committee,   at    Washington,    has   reported    the 
(v.  "I*t)St  ofHce  appropriati(jn  bill  for  the  next  fiscal  year,  with  a 
::■;;;;'.  rider  in  which  are  embodied  the  provisions  of  the  Moon  bill 
,  ■  ■'-  lor  changing  the   basis  of  railway  mail  pay;  and   Mr.    Peters, 
"•':    -'the    chairman,  of    the    Railways'    Committee,    says    that    an    at- 
'"tenipt  is  being  made  to  secure  from  the  Rules  Committee  a 
rule  to  facilitate  the  passage  of  the  proposed  new  legislation. 
Mr.    Peters   reiterates   his   declaration    that   the   provision   of 
the   Moon  bill   for  payment  to  the   railways  on   the   basis  of 
space  occupied  is  not  only  unfair  in   principle,   but   eml)odies 
iV;  i.-.rates  per  mile  very  much  too  low.    With  the  space  in  a  car 
..:-.  fully  loaded,  the  compensation  would  amount  in  many  cases, 
to  less  per  ton  per  mile   than  ordinary   rates   for  the   trans- 
portation of  coarse  commodities  by  freight  train.    The  rail- 
'  broads  are  now  losing  not   less  than  eight  millions   annually 
because  of  the  parcel  post,  and  if  the  space  rates  are  adopted 
this  lo>s  will  be  still  greater.    The  small  railroads,  which  are 
now   the   worst   sufferers   from   inequitable   rates,   would   lose 
from  25  per  cent  to  65  per  cent  additional  if  the  plan  should 
be  adopted,  a;  ■.■■>■;  .•;  -^'....y  :;;:;;•■ . 


CORRECTION 

In  the  article  in  the  Decetuber,  1914,  issue,  i)age  614,  describ- 
ing the  Chesapeake  &  Ohio  Pacific  type  locomotives,  reference 
was  omitted,  through  an  accident,  to  the  fact  that  the  locomo- 
tives are  equipped  with  the  type  C  Street  stoker  manufactured 
bj-  the  Locomotive   Stoker  Company.   Schenectady,   N.   V. 


INTERNATIONAL    RAILWAY    CONGRESS     POSTPONED 

:';V"  Word  has  been  received  from  Berlin  that  because  of  the  war 
all  preparations  have  been  broken  off  for  the  ninth  session  of 
the  International  Railway  Congress,  which  was  to  have  been 
held  there  next  June.  The  congress,  whose  membership  con- 
sists of  governments  and  companies  operating  more  than  half 
of  the  earth's  railway  mileage,  is  perhaps  the  most  important 
railroad  association  in  the  world.  Its  sessions  are  held  every 
five  years,  the  last  having  occurred  at  Berne,  Switzerland,  in 
1910.  They  are  devoted  to  the  discussion  and  interchange  of 
ideas  on  questions  of  railway  maintenance,  equipment  and  opcr- 
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ation.  The  German  governmen ;  was  to  have  acted  as  host,  and 
it  was  understood  that  Kaiser  VVilhelm  would  have  opened  the 
convention.  Some  of  the  Artirican  "reporters"'  have  already 
prepared  their  papers  for  the  qongress. 


SUPPLYMEN'S  GIFTS  DISAPPROVED 

President  Ripley,  of  the  Atclison,  Topeka  &  Santa  Fe,  pub- 
lished in  the  December  issue  lof  the  Santa  Fe  Magazine  the 
following  letter  addressed  to  all  en.ployees  : 

"Most  individuals  and  compa  lies  dealing  in  railroad  supplies' 
have  given  up  the  practice  of  sending  Christinas  presents  to 
railroad  employees  and  officials,  However,  to  a  certain  extent.' 
the  practice  was  in  evidence  ast  year.  I  have  always  been 
opposed  to  this  practice,  have  c 
it  is  decreasing.  I  want  Santa 
seems  proper  to  eliminate  it  ei 
of  the  presents  given  are  tokei 
many  years ;  nevertheless  the  p  ractice  is  bad.  and  certainly  so 
where  the  presents  have  any  va  ue.  The  high  standing  enjoyed 
by  Santa  Fe  men  makes  it  all  t 
tice  cease." 


scouraged  it.  and  am  glad  that 
Fe  men  to  take  such  action  as 
tirely.  I  appreciate  that  many 
s  of  friendship  extending  over 


e  more  desirable  that  the  prac-  ' 


RESEARCH  FELLOWSHIfS    AT    UNIVERSITY  OF  :     V 

ILLINOIS  ■:•:•••  •i^■^^;':C.■-•^"■■•';^^^•'.•■ 
The  engineering  experiment  station  of  the  University  of  Illi- 
nois annoimces  that  four  vacanc  es  will  be  filled  at  the  close  of 
the  current  academic  year  in  t  le  research  fellowships,  ten  of 
which  have  been  maintained  since  1907.  These  fellowships,  each 
of  which  carries  an  annual  stip<  nd  of  $500,  are  open  to  gradu-; 
ates  of  approved  universities  an!  technical  schools,  appointment 
being  made  for  two  consecutive  i  ollegiate  years.  Not  more  than 
half  the  time  of  a  research  fellow  is  required  for  the  work  to 
which  he  is  assigned,  the  remainder  being  available  for  graduate 
study,  and  at  the  end  of  the  twoi  years,  if  all  requirements  have 
been  met,  the  master's  degree  is  jgranted.  The  subjects  covered 
in  this  research  work  include  atchitecture,  chemistry,  civil  en- 
gineering, electrical  engineering,  nechanical  engineering,  mining 
engineering,  municipal  and  sani  ary  engineering,  physics,  rail- 
way engineering  and  theoretical    ind  applied  mechanics.     Nomi- 


nations  to   these   fellowships   are 


attainment  and  promise  of  succes  >,  preference  being  given  to  ap- 


plicants  who   have   had   some  p 
since    completing    their    undergra 
nomination   must   l)e   received  by 
|)eriment   Station,    University  of 
than   l-'ebruary  1. 


based  on  character,   scholastic 


actical   engineering   experience; 
Juate    work.      Applications    for 
the   Director,   Engineering  Ex- 
Illinois,   Urbana,  111.,  not  later. 


.^  >  ■■■• 


MEETINGS    AND     CONVENTIONS 

International  Raikcay  General  ^Foremen's  Association. — At  a,- 
recent  meeting  of  the  executive  Committee  of  the  International, 
Railw ay  General  Foremen's  Asso  :iation,  it  was  decided  to  hold, 
the  1915  convention  at  Hotel  Shqrman,  Chicago,  July  13-16,  in- 
clusive. 

International   Engincerin^i    Con  iress.—Somf!    confusion    seems 
to    have    arisen    betw  een    the    lnt(  rnational    Electrical    Congress, 


which  it  was  proposed  to  hold  it 
1915,    and    the    International    Eng 


RAILROAD    CLUB    MEETINGS 


San   Francisco  in  September, 
ineering    Congress,    which,    as 


Club  Meeting 

Canadian     ...■..•.|  .Tan.  12 

Central '   Jan.     8 

New    England....     Jan.  12 

New    York ,  .Ian.  15 

Pittsburgh     Jan.  2.3 

Richmond     j  Jan.  1 ! 

.^^t.     Louis I  Jan.    8 

South'n  &  S'w'rn.  i  Jan.  21 
Western    i  Jan.  19 


Title  of  Paper 


Author 


I 


Secretary 


Preventing   Damage   to   Freight.  .i.ji.i .'....  I  Various   authors    .  .  . .  I  James   Powell    ... 

Electric  Railway  Night | I  Harry  D.  Vought. 

Making   Friends    R.   \'.    Wright j  Wm.    Cade,   Jr... 

Practical  Methods  of  Tonnage  Rating |  J.    M.    Daly |  Harry  D.  Vought. 

Prime    Movers    H.    P.    Herr 

Genefral   Electric   Electric   Cars I  I.   F.   Layng 


Electric   Welding    

Economies    in    Freight    Car    Repairs 


H.    H.    Harvey. 


J.    B.    Anderson 
F.    O.    Robinson.. 
B.   W.   Frauenthal 

A.   J.    Merrill 

Jos.    W.    Taylor.. 


Address 


St. 


.ambert.  Que. 


95    liberty   St..    New   York. 
683    t\tlantic  .\ve..   Boston,   Mass. 
95    liberty    .St.,    New    York. 
207  jPenn.    Station,    Pittsburgh,    Pa. 
O.   Ry.,  Richmond,   Va. 

Station,  St.    Louis,   Mo.     ,,\'.t 
rand   Bldg.,   .Atlanta,    Ga.  ■  '.'"  "    ■ 
Karpen  Bldg.,  Chicago,  111. 


January,    1915 


previously  announced  in  these  columns,  is  to  be  held  during  the 
same  month.  Owing  to  the  unfortunate  situation  existing  aliroad. 
it  has  been  decided  by  the  governing  body  of  the  American  In- 
stitute of  Electrical  Engineers  to  indefinitely  postpone  the  hold- 
ing of  the  Electrical  Congress.  This  does  not  affect  the  Inter- 
national Engineering  Congress,  which  is  to  be  held  as  originally 
planned.  •  ^,^ :^'<\ ^■■•:^ ■•  ■  -^H.  ' ■;'..'•,> '^:-.i 

American  Society  of  Mechanical  Engineers. — At  the  annual  - 
meeting  of  the  American  Society  of  Mechanical  Engineers,  held 
in  New  York,  December  1-4,  John  A.  Brashear,  Pittsburgh,  Pa., 
was  elected  president,  and  Henry  Hess,  of  Philadelphia,  Pa., 
George  W.  Dickie,  Xew  York  Shipbuilding  Company,  Camden, 
X.  J.,  and  James  E.  Sague,  Poughkeepsie,  N.  Y.,  were  elected 
vice-presidents.  Charles  T.  Main,  Winchester,  Mass.,  Spencer 
Miller.  The  Lidgerwuod  Manufacturing  Company,  New  York, 
and  Max  Toltz,  St.  Paul,  Minn.,  were  elected  managers.  Morris 
L.  Cooke,  Philadelphia,  was  elected  manager  to  fill  an  unexpired 
term,  and  William  H.  Wiley  was  elected  treasurer. 

,-  American  Society  of  Mechanical  Engineers. — The  second  meet- 
nig  of  the  season  of  1914-15  of  the  Chicago  Section  of  the 
American  Society  of  Mechanical  Engineers  will  be  held  in  the 
La  Salle  Hotel.  Chicago,  January  8,  1915.  The  following  papers 
will  be  presented : — Locomotive  Superheaters,  by  R.  M.  Oster- 
niann,  assistant  to  the  vice-president,  Locomotive  Superheater 
Company ;  Locomotive  Stokers,  by  Clement  F*.  Street,  vice-presi- 
dent. Locomotive  Stoker  Company,  and  Railway  Economics,  by 
Willard  A.  Smith,  president.  Railway  Review.  The  first  two 
papers  will  be  discussed  by  Robert  Quayle.  general  super- 
intendent of  motive  power  and  car  departments.  Cliicago  &  North 
Western;  II.  T.  Bentley,  superintendent  of  motive  power,  Chi- 
cago &  North  Western;  D.  F.  Crawford,  general  superintendent 
of  motive  power.  Pennsylvania  Lines  West,  and  Dr.  W.  F.  M. 
Goss,  past-president  of  the  society  and  chief  engineer  of  the 
Chicago  Association  of  Commerce  Committee  on  Smoke  Abate- 
ment and  Electrification.  The  last  paper  will  be  discussed  by 
H.  H.  Vaughan.  assistant  to  the  vice-president,  Canadian  Pacific, 
and  W.  H.  Marshall,  president.  American  Locomotive  Company. 
All  members  of  the  Western  Railway  Club  are  invited  to 
attend  and  all  persons  desiring  to  attend  the  dinner  at  6.30  p.  m. 
should  notify  the  secretary,  H.  M.  Montgomery,  316  Home  In- 
surance building,  Chicago,  immediately.  'lh(»se  wishing  to  at- 
tend the  reading  of  the  papers  only  will  be  admitted  at  8  p.  m. 
The  dinner  will  be  served  at  $1.50  per  person. 
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The    foUczi'hig    list   gives    natnes    of   .secretaries,    dates    of    next    or    regular 
meetings,   and   places  of  meeting  of  mechanical  associations. 

Air  P>r.\ke  .\ssoci.\tio\. —  F.  M.  Nellis,  53  State  St.,  Boston,  Mass.  Con- 
vention, May  5-7.  1915,  Hotel  Sherman,  Chicaiio. 

.■\meric.\n  Railway  Master  Mechanics'  Association. — J.  W.  Taylor,  Kar- 
pen    building,    Chicago.      Convention,    June    9-11,    1915,    Atlantic    City, 

American  Railway  Tool  Foremen's  Association. — Owen  D.  Kinsey,  Illi- 
nois Central,  Chicago.     Convention,  July   1915,  Chicago. 

American  Society  for  Testing  Materials. — Prof.  E.  Marburg,  University 
of  Pennsylvania,  Philadelphia,  Pa. 

American    Society    of    Mechanical    Engineers. — Calvin    \V.    Rice,    29    W.- 
Thirly-iiir.th   street.    New    York. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  841  North  Fiftieth 
Court.  Chicago;  2d  Monday  in  month,  except  July  and  August,  Lyt- 
ton  building,  Chicago. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association.— 
S.   Skidinorc,  946  Richmond  street,  Cincinnati,  Ohio. 

International  Railway  Flel  Association. — C.  G.  Hall,  922  McCormick 
building,   Chicago.      Convention,   May    17-20,    1915,   Chicago. 

International  Railway  General  Foremen's  Association. — William  Hall. 
1126  W.  liroadway.  \\  i:  ona,  Minn.  Convention,  July  13-16.  1915, 
Hotel    Sherman,    Cliicaiio. 

International  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,    Lima,   Ohio.      Convention,   August    17.    1915,    Philadelphia,    Pa. 

Master  Boiler  Makers'  Association. — Harry  D.  Nought,  95  Liberty  street. 
New  York.     Convention,  May  26-28,  1915,  Chicago,  111. 

Master  Car  Builders'  Association. — J.  W.  Taylor,  Karpen  building,  Chi- 
cago.    Convention,  June  14-16,  1915,  Atlantic  City,  N.  J. 

Master  Car  and  Locomotive  Painters'  Assoc,  of  U.  S.  and  Canada. — 
A.  P.  Dane,  B.  &  M.,  Reading,  Mass.  Convention,  September,  14-17, 
1915,  Detroit,  Mich. 

KiAGARA  Frontier  Car  Men's  Association.— E.  Frankenberger,  623  Bris- 
bane building,  Buffalo,  N.  Y.     Meetings  monthly. 

Railway  Storekeepers'  Association. — ^J.  P.  Murphy,  Box  C.  Collinwood, 
Ohio.     Convention,  May  17-19,   1915,  Hotel  Sherman,  Chicago. 

Traveling  Engineers'  Association. — W.  O.  Thompson.  N.  Y.  C.  &  H.  R., 
East  Buffalo,  N,  Y.     Convention,  September  1915,  Chicago,  111. 


//  is  our  desire  to  make  these  columns  cover  as  completely  as 
possible  all  the  changes  that  take  place  in  the  mechanical  de- 
partments of  the  railKoys  of  this  country,  and  tcr  shall  greatly 
appreciate  any  assistance  iliat  out*  readers  may  give  us  in  Ji^lpins 
to  brifig  this  about.        ^  ,\".^V.  -■';:/ 

'•  ^"'\\"'-^-,'''^vV-^'.-'';"  -v;:    :^  GENERAL  ■>■■,"■ -yr:^''-  ■-^■-  '.-"^" 

T.    U.    Brown    l.as    been    appointed    supervisor    of    locomotive 
operation  on  the  lines  north  and  west  of  Columbia  of  the  Sea-     ;  _" 
board  Air  Line,  with  headquarters  at  Hamlet.  N.  C.  -    > 

W.  Gillespie,  master  car  builder  of  the  Central  Vermont  at 
St.  Albans.  Vt.,  has  been  appointed  mechanical  superintendent 
in  charge  of  motive  power  and  car  departments,  and  the  position 
of  master  car  builder  has  been  abolished.  0 '\-f'~ '■' 

H.  C.  OviATT.  whose  appointment  as  assistant  mechanical 
superintendent  of  the  New  York.  New  Haven  &  Hartford,  in 
charge  of  tlie  newly  established   bureau  of  fuel   economy,   with    - 

lieadquarters     at      N  e  w 
Haven,    Conn.,    has    al- 
ready been  announced  in 
these  columns,  was  born 
on  December  5,  1871,  at 
Milford,  Conn.,  and  was 
educated    in    the    gram- 
mar schon]  of  his  native    .. 
town.      He    began    rail-   '  ■' 
way    work    on    May    23, 
1889,    as    a    locomotive 
lireman      on      the      New 
York,     New      Haven     & 
Hartford.     In  July,  1894. 
he   was   promoted   to   lo- 
comotive engineman,  and 
in    l'\bruar\-,    1900,    was 
appointed   air   brake    in-  -4- 
spector.       Three     years 
later,    he    was   appointed 
foreman  of  engines,  and 
in     August,     1^04,     was 
promoted  to  master  me- 
chanic on   the  same   road.     He   subsequently   served  as  general 
ins]iector  of  the  mechanical   department,  and  in   May,   1513.   was 
apiiointed    assistant    mechanical    superintendent.      The    following 
September,  he  was  appointed  superintendent  of  the  Old  Colony 
division,  which  position  he  held  until   November  9,  1914,   when 
he  was  appointed  to  his  present  position. 

C.  H.  Se.xbkook,  superintendent  of  machinery  of  the  Inter- 
national &  Great  Northern,  with  headquarters  at  Palestine,  Tex., 
has  resigned,  effective  January  1.  •".>•••""  '.'•^.•■. 

■  .Irwin  A.  Seiders  has  been  appointed  fuel  inspector,  a  position 
recently  created  by  the  Philadelphia  &  Reading,  with  head- 
quarters at  Reading.  Pa.  Mr.  Seiders  has  been  continuously 
in  the  service  of  the  Philadelphia  &  Reading  for  33  jears,  hav- 
ing entered  the  Tamaqua  shops  as  a  laborer  early  in  the  year 
1882.  He  served  in  various  capacities  in  the  shop,  station  and 
train  service  until  September,  1888,  when  he  entered  the  engine 
service  as  fireman.  He  was  made  road  foreman  of  engines  in 
April,  1907,  in  w  hich  capacity  he  served  until  his  recent  ap-  - 
pointment  as  fuel  inspector.      .:.  '-  -   -".V-.^" 

S.  S.  Stifkev  has  resigned  as  superintendent  of  motive  power 
of  the  Toledo  &  Ohio  Central  and  the  Zanesville  &  Western, 
and  that  office  has  been  abolished. 

T.  A.  SuMMERSKiLL,  superintendent  of  motive  power  of  Htdi 
Central  Vermont  at  St.  Albans,  \'t.,  has  been  assigned  to  other 
duties  and  the  office  of  superintendent  of  motive  power  has 
been   abolished.      ;V<<;-     •  .;    •  •   r'.;     >->•;-?     ';■■.■>  ^'.'.; 


H.  C.  Oviatt- 
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MASTER   MECHANICS   AND  ROAD   FOREMEN  OF 

ENGINES 

V^^  X.  M.  Barker  has  been  appointed  master  mechanic  in  charge 
of  locomotive,  car  and  supply  departments  of  the  Copper  Range 
Railroad,  at  Houghton,  Mich.,  succeeding  John  A.  Berg,  as- 
signed to  other  duties. 

J.  R.  BissETT  has  been  appointed  road  foreman  of  engines  of 
the  South  Carolina  division  of  the  Seal>oard  Air  Line  at  Savan- 
nah, Ga.,  and  the  River  Junction  Line,  formerly  under  the  super- 
vision of  the  road  foreman  of  engines  of  the  Florida  division, 
is  now  under  the  supervision  of  Mr.  Bissett. 

J.  A.  Cass.mjv,  master  mechanic  of  the  Alabama  Great  South- 
ern at  Birmingham,  Ala.,  has  been  appointed  master  mechanic 
of  the  Cincinnati,  New  Orleans  &  Texas  Pacific,  at  Somerset, 
Ky.,  succeeding  II.  B.  Hayes. 

J.  J.  Ci-ARK,  formerly  general  foreman  of  the  Missouri,  Kansas 
&  Texas  at  Walnut  Springs,  has  been  made  master  mechanic 
at  Waco,  Texas,  ,....,; 

H.  Cramer,  road  foremati  of  engines  of  the  Seaboard  Air 
Line  at  Savannali.  Ga..  has  been  ai)p()inted  supervisor  of  loco- 
motive operation  of  the  Hues  south  of  Columbia,  with  headquar- 
ters at  Jacksonville.  Fla. 

.-  '  J.  E.  FiTzsiMONS.  master  mechanic  of  the  Central  Vermont 
at  St.  All)ans,  has  been  assigned  to  other  duties  and  the  position 
of  master  meclianic  has  been  abolished. 

A.  Hallmax  has  been  made  road  foreman  of  engines  of  the 
Missouri,  Kansas  &  Texas  at  Smithville.  Tex.,  succeeding  C.  E. 
Stanton.     -  ;>•.■' 

;!--;  A.  E.  Ha.mlet,  road  foreman  of  engines  of  the  Xorth  Carolina 
division  of  the  Seaboard  .\ir  Line  at  Hamlet,  X.  C,  has  been 
transferred  to  ihe  Alabama  division  in  the  same  capacity,  with 
headquarters  at  Americus,  Ga. 

G.  W.  Henry  has  been  appointed  assistant  road  foreman  of 
engines  of  the  Cleveland  division  of  the  Baltimore  &  Ohio  at 
Cleveland,    Ohio 

•V:  D.  W.  HiGGiNS  has  been  appointed  road  foreman  of  engines 
of  the  Rock  Island  Lines  at  Fairl)ury.  Xeb..  succeeding  W.  D. 
Oakford. 

E.  J.  Langhi'RST.  assistant  road  foreman  of  engines  of  the 
Xew  Castle  division  of  the  Baltimore  &  Ohio,  has  been  appointed 
road  foreman  of  engines  at  Parkersburg,  W.  Va. 

E.  H.  McCaxx  has  been  appointed  master  mechanic  of  the  San 
Antonio,  Uvalde  &  Gulf,  with  headquarters  at  Pleasanton.  Tex., 
succeeding  J.  H.  Ruxton,  resigned,  whose  title  was  superinten- 
.    dent   of   motive    power. 

'  .-■  ->' 
1  ".  •    •' 

William  McEi.ratii  has  been  appointed  road  foreman  of  en- 
gines of  the  Rock  Island  Lines  at  Eldon,  Mo.,  succeeding  J.  H. 
Wood. 

•>.;.•■' W.  W.  Payxe  has  been  appointed  road  foreman  of  engines 
of  the  Xorth  Carolina  division  of  the  Seaboard  Air  Line,  at 
Hamlet.  N,  C 
-  .  :;•  V :  d  CAR  DEPARTMENT 
A.  D.  fJRTck,  assistant  to  the  master  car  builder  of  the  San 
Antonio  &  Aransas  Pass,  has  been  appointed  master  car 
builder,  with  headquarters  at  Yoakum,  Tex.,  succeeding  W.  T. 
Cousley,   resigned.  -./•> 

;';.  Willis  C.  Dempster  has  been  appointed  car  foreman  of  the 
Rock  Island  Lines  at  Pratt.  Kan.,   succeeding  T.  J.   Butler. 

N.  E.  Hooker  has  been  ai)pointed  assistant  foreman  of  the  car 
department  of  the  Erie  at  Cleveland.  Ohio,  succeeding  J.  E.  Fitz- 
gerald.       ,=\^  ■.'.-. 

C.  E.  Stone  has  been  appointed  general  car  foreman  of  the 
Missouri  &  North  .\rkansas.  with  headquarters  at  Harrison,  Ark. 
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J.  A.  WiLHiTE  has  been  appointed  car  foreman  of  tiie  Chicago 
Great  Western  at  South  De^  Moines,  la. 

SHOP    AND    ENGINE     HOUSE  '^  '    ' 

1 

Leon  Atwell,  roundhouse!  foreman  of  the  Southern  Railway 
at  Birmingham,  Ala.,  has  be^n  made  general  foreman  at  Selma, 
Ala.,   succeeding  T.   S.   Kralienbuld. 

J.  A.  Burton  has  been  af^jointed  night  roundhouse  foreman 
of  the  Chicago  Great  W^estehi  at  South  Des  Moines.  la.,  suc- 
ceeding George  Bailey.  i  ... 

G.  A.  Hillman  has  been  Jippointed  erecting  shop  foreman  of 
the  Erie  at  Gabon,  Ohio,  succeeding  H.  A.  Kinsey. 

W.  F.  Morax  has  been  appointed  roundhouse  foreman  of  the 
Rock  Island  Lines  at  Shawnee,  Okla.,  succeeding  A.   Hamilton. 

F.  K.  Moses,  foreman  at  tie  Garrett  (Ind.)  shops  of  the  Bal- 
timore &  Ohio,  has  been  appo  nted  master  mechanic  of  the  Balti- 
more &  Ohio  Chicago  Termii  al  shops,  at  East  Chicago,  succeed- 
ing J.   W.  Fogg.  1  ,...-.. 

S.  E.  Mueller  has  been  Appointed  general  forernaii  of  the 
Rock   Island   Lines  at   Rock  island,   111.,   succeeding    R.   J.   Mc- 

Quade.  I  ::s';-.:-^:.-;^;;':r-v-;e-c:. >•.•':■■';:■ 

Bert  Smith  has  been  appoiited  general  foreman  of  the  Rock 
Island  Lines  at  Eldon,  Mo.,  succeeding  W.   H.   Burleigh. ;'-.::■;.; 

J.  H.  Stone  has  been  appointed  boilcrmaker  foreman  of  the 
Erie  at  Marion,  Ohio.  .i       .^     ,;..,:  .    , 

F.  E.  Wolfe  has  been  appointed  roundhouse  foreman  of  the 
Chicago  Great  Western  at  I^aylield.  Minn.,  succeeding  A.  T. 
Helmbrecht.  ' 


PURCHASING   AND   STOREKEEPING '         '      ' 

E.  J.  BuRN.«5  has  been  appoin^d  storekeeper  of  the   \lbuquerque 

&  Santa  Fe  at  Win  slow,  Ariz. 


division  of  the  Atchison.  T 


oinied 
'opiftca 


L.  C.  Thomson  has  been  apf)ointed  general  storekeeper  of  the 


eastern   lines   of  the   Canadiai 
Toronto.  Out. 


Xorthern.   with    hea<lquarters   at 


F.LDREi)  D.  ToYE  has  been  ap  )ointed  storekeeper  of  the  Ontario 
Grand  division  of  the  Canadiaii  Xorthern,  with  headquarters  at 
Toronto,  Ont.  .  .  .»'\  \  •  '  "     ;.  V '■  C:/' 


OBITUARY 


Matthew  Charltox,  formeijly  master  mechanic  of  the  Louis- 
ville &  Xashville  Railroad,  di^d  of  inlirmities  at  his  home  in 
Louisville,  Ky.,  on  Decenil>er  25.  at  the  age  of  84  years. 

Coi.oxEL  Edward  D.  Meier,  formerly  president  of  the  Ameri- 
can Society  of  Mechanical  Engineers,  died  on  December  15 
in  Xew  York  City  at  the  age  of  73.  He  was  born  in  St.  Louis, 
Mo.,  and  graduated  from  \^ashington  University  in  1858. 
He  subsequently  spent  four  years  in  Germany  at  the  Royal 
Polytechnic  College  in  HanrAer,  and  later  became  an  ap- 
prentice at  the  Mason  Locoinotive  Works,  Taunton.  Mass. 
After  serving  in  the  United  States  army  during  the  civil  war 
he  entered  the  service  of  thd  Rogers  Locomotive  Works  at 
Paterson,  X.  J.  He  subsequeiitly  was  superintendent  of  ma- 
chinery of  the  Kansas  Pacific,  how  a  part  of  the  Union  Pacific. 
In  1870  he  became  chief  engineer  of  the  Illinois  Patent  Coke 
Company,  and  two  years  lateii  was  secretary  and  construction 
engineer  of  the  Meier  Iron  Company,  and  in  1884  organized 
the  Heine  Safety  Boiler  Company,  of  which  he  was  president 
at  the  time  of  his  death.  Previous  to  1908  he  was  president 
of  the  American  Diesel  Engii|e  Company  and  introduced  the 
Diesel  motor  into  this  country.  He  was  president  of  the 
American  Boiler  Manufacturers'  Association  in  1898;  presi- 
dent of  the  American  Society  of  Mechanical  Engineers  in 
1910,  and  in  1913  represented  t|at  society  in  Munich,  at  a  joint; 
meeting  with  the  German  Engifieering  Society. 
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SUPPLY  Trade  Notes 

The  Eddystone  plant  of  the  Baldwin  Locomotive  Works  has 
een  put  on  full  time,  at  least  for  the  next  month. 

U.  R.  Sheeno  has  been  appointed  sales  engineer  of  the  tjnion 
Switch  &  Signal  Company,  with  headquarters  in  room  2039 
Railway  Exchange  building.  St.  Louis,  Mo.  Mr.  Sheene  will 
ri'port  to  the  resident  manager  al  Chicago. 

H.  C.  Hequembourg.  whose  election  to  the  vice-presidency 
if  the  Standard  Chemical  Company,  Pittsburgh,  Pa.,  has  been 
announced   in   these   columns,  was   born  in   St.   Louis,   Mo.     He 

received  his  education  at 
Dunkirk,  N.  Y.,  and 
spent  the  first  21  years 
of  his  business  life  with 
the  Brooks  Locomotive 
Works  of  that  city  in  the 
positions,  respectively,  of 
bookkeeper,  cashier  and 
assistant  secretary.  When 
the  American  Locomo- 
tive Company  was  incor- 
porated in  June.  1901,  he 
was  made  its  general 
purchasing  agent,  and 
has  remained  in  that  po- 
sition up  to  the  accept- 
ance of  his  new  appoint- 
ment. The  Standard 
Chemical  Company  is  a. 
refiner  of  carnotite  ores 
and  produces  radium, 
uranium  and  vanadium,- 
-Mr.  Hequembourg  as 
vice-president  of  the  company  will  he  its  representative  in  the 
t.ast  and  will  have  headquarters  at  30  Church  street,  New 
^  ork.  He  will  also  represent  tlic  American  Vanadium  Com- 
pany in  tlic  cast..  V\,.,:,;>;\;;:v  :>\. ;.";;;. vC.  :;■■■,. 

Alexander  Harvey,  secretary  of  the  Del  rick  &  Harvey  Ma- 
chine Company.  Baltimore.  Md.,  died  in  that  city  on  Xovember  22. 
'jf  pneumonia.  Mr.  Harvey  was  57  years  old,  a  native  of  Balti- 
more, and  with  Jacob  N.  Detrick  organized  the  company  bearing 
his  name,  in  l.*^84.     He  leaves  three  sons  and  a  daughter. 

f.  A.  Willson  &  Co.,  Inc.,  Reading,  Pa.,  has  been  awarded  the 
grand  prize  at  the  Second  International  Exposition  of  Safety 
and  Sanitation,  held  at  the  Grand  Central  Palace.  New  York, 
from  December  12  to  19,  1514.  The  award  was  given  to  the  com- 
pany in  recognition  of  the  merits  of  the  various  Willson  eye  pro- 
lectors.  '^- .:  ^v. ■■.:'■■-■■.■/■':.'..■■:■     ^ 

f'y  a  recent  decision  of  the  directors  of  the  Pullman  Com- 
l)any,  the  work  of  building  one  steel  sleeping  car  a  day  will  con- 
tinue throughout  the  winter  months.  Because  of  the  small  de- 
niand  for  cars  during  the  past  few  months  a  discontinuance  of 
tliis  policy  had  been  considered,  but  the  recent  decision  will  af- 
ford work  to  the  men  during  the  winter. 

On  December  10.  1914,  Judge  Hazel,  of  the  Western  District 
•<'f  New  York,  handed  down  a  decision  in  the  suit  of  the  Safety 
<-  ar  Heating  &  Lighting  Company  vs.  the  United  States  Light  & 
Heating  Company,  holding  patent  Xo.  747,686,  issued  to  J.  L. 
(  reveling,  and  owned  by  the  former  company,  valid  and  in- 
fringed by  the  apparatus  of  the  latter  company.  There  were 
eight  claims  in  the  suit  and  all  were  sustained.  The  patent 
oners  regulating  devices  for  regulating  the  output  of  a  variable 
speed  generator  and  means  for  controlling  the  regulating  de- 
vices to  determine  the  output. 

Arthur  E.  Jackman  has  been  appointed  manager  of  the  ma- 
•chinery  department  of  the  Walter  A.   Zelnicker   Supply   Com- 


pany, St.  Louis,  Mo.,  succeeding  J.  J.  Hilpirt,  who  has  re- 
signed to  become  storekeeper  of  Cia.  Mexicana  De  Petroleo,  *'E1  ,, 
Aguila"  S.  A.  at  Tampico.  Mex.  Mr.  Jackman  was  at  one  time 
general  manager  of  the  Sea  \'iew  Railroad  and  the  Narragan- 
sett  Pier  Electric  Light  &  Power  Company.  He  was  also  for 
years  in  the  railway  and  lightnig  department  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  and  left  the  position 
of  superintendent  of  the  East  St.  Louis,  C\)lumbia  &  Waterloo  Vr 
Railway  to  assutne.  his  present  duties. 

The    fire    that    destroyed    part    of    the    Edison     Phonograph 
Works,  at  Orange,  N.  J.,  on  December  9.  did  not  in  any  way 
affect   the   Edison   Storage   Battery   Company.     One  end  of  the 
large    concrete    buildings    of   the    battery    works    is    across    the 
street  from   Mr.  Edison's  private  laboratory,  which   was  saved, 
and  this  as  well  as  the  rest  of  the  plant  escaped  unscorched.  >;; 
The    fire    started    about    5 :20   in    the    afternoon    and    was   under    ?r- 
control    by    10    o'clock.      The    telephone    exchange    was    in    one    •';.; 
of  the    burned   buildings,    but   through     the   prompt    action   of 
the    New    York    Telephone    Company    a    temporary    switchboard 
was   working   in    the   battery   ofHce   before    business    hours    the    -.; 
next   morning   and   the    Public    Service   Electric    Company    had 
emergency  lines  furnishing  power  nearly  as  soon.     The  business 
of  the  Edison   Storage  Battery  Company,  therefore,  suffered  no 
interruption  whatever,  w:'-:;;"   ''/  -V  ■'.>'^." 

Eli  Stillson  Hart,  chairman  of  the  board  of  the  Rodger  Ballast    " 
Car  Company.  Chicago,   and  one  of  Chicago's  oldest  residents, 
died  at  his  home,  2922  Prairie  avenue,  on    November  23,  after 

an      illness      of     several  ._  . 
weeks.      Mr.    Hart    was   — 
born  in  Rochester.  N.  Y.. 
in  1832.     In  1855  he  was 
graduated    from    Hamil-  ^^.._ 
t<jn    college    in    the    law    ■  ■•}: 
school.      He    begi'n    the    --i 
practice  of  law  in  Clin- 
ton,    la.,    and    came    to 
Chicago    in    1856.   where 
he     continued     his     law   ■S'- 
practice  as  a  member  of 
a    leading    firm    of    that 
perio''.     In    1874,   owing 
to    ill    liealth.    Mr.    Hart 
gave   up  his   legal   work 
to    engage     in     business. 
He     was     one     of     the 
founders  of  the   Rodger     ,\ 
Ballast     Car     Company,    .:^ 
the  success  of  which  was 
due    to    his    ability,    and 
until    his    death    he    was 
chairman  of  board  of  directors.     Mr.  Hart's  integrity  of  char- 
acter, sound  judgment  and  kindly  humor  made  him  many  friends. 
He  is  survived  by  three  children:     Miss  Gertrude   W.   Hart,  H. 
Stillson  Hart  and  Mrs.  Evan  A,  Evans. 

William  F.  Batier.  assistant  mariager'of  tlie  railway  depart- 
ment of  the  Edison  Storage  Battery  Company.  Orange,  N.  J., 
has  been  apiiointed  manager  of  the  Chicago  office  of  that 
company,  succeeding  Charles  B.  Frayer.  who  retired  on 
November  30  to  devote  himself  to  private  interests.  Mr. 
Bauer  has  been  engaged  in  storage  battery  work  for  many  . 
years.  In  1889  he  was  the  electrician  in  charge  of  the  original  \ 
train  lighting  equipment  of  the  Pennsylvania's  Chicago 
Limited,  a  lighting  system  designed  by  bis  father,  then  chief 
electrician  of  the  Pullman  Company.  He  later  had  experience 
with  the  Electric  Accumulator  Compan\-,  the  Westinghouse 
Electric  &  Manufacturing  Company,  the  Pullman  Company 
and  the  Wagner  Palace  Car  Company.  In  1501  he  entered  the 
employ  of  the  Consolidated  Railway  Electric  Lighting  &  Equip- 
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ment  Company  and  two  years  later  was  appointed  chief  electrician 
of  the  Missouri  Pacihc,  in  cliarge  of  car  lighting.  In  1906 
Mr.  Bauer  became  sales  engineer  of  the  Electric  Storage  Bat- 
tery Company.  He  has  been  with  the  Edison  Storage  Bat- 
tery Company  for  about  a  year  and  is  president  of  the  Rail- 
way Electrical  Supply  Manufacturers'  Association. 

;.  Charles  Arthur  Moore,  president  of  Manning,  Maxwell  & 
:-Moore,  New  York,  died  of  heart  disease  on  board  the  steamer 
Rotterdam,  on  which  he  was  en  route  for  Naples.  Aside  from 
his  position  as  president 
of  Manning,  Maxwell  & 
Moore,  he  was  president 
of  the  Shaw  Electric 
Crane  Company,  Consoli- 
dated Safety  X'alve  Com- 
pany, Ashcroft  Manu- 
facturing Company, 
Hancock  Inspirator 
Company.  Hayden  & 
Derby  Manufacturing 
Company,  United  In- 
jector Company,  and 
was  a  director  of  the 
Continental  Insurance 
Company,  the  Liberty 
National  Bank,  the 
American  Bank  Note 
Company  and  the  Na- 
tional Machinery  Com- 
pany. Mr.  Moore  was 
born  in  West  Sparta, 
N.  v.,  in  1845,  and  was 
educated  in  the  public  and  private  schools  of  Rochester,  N.  Y., 
and  Lynn,  Mass.  He  enlisted  in  the  navy  at  the  outbreak 
of  the  civil  war  and  served  throughout  the  war.  He  then 
became  a  salesman  in  New  England,  and  in  1880  joined  the  firm 
of  H.  S.  Manning  &  Co.,  of  New  York,  forming  the  firm  of 
Manning,  Maxwell  &  Moore,  manufacturing  railroad  supplies. 
In  1905  the  business  was  incorporated  and  Mr.  Moore  became 
president  and  a  controlling  owner.  Mr.  Moore  was  a  member 
of  the  Chamber  of  Commerce,  National  Civic  Federation,  New 
York  Board  of  Trade  and  Transportation,  American  Society  of 
Mechanical  Engineers,  Empire  State  Society  of  Sons  of  Revolu- 
tion, Ohio  Society,  St.  Andrew's  Society,  Pilgrims  of  the  United 
States  and  Society  of  Genesee.  He  was  a  member  of  the  Auto- 
mobile Club  of  America,  Army  and  Navy,  Republic.  Union 
League,  Lotus,  Engineers,  New  York  Railroad,  Machinery,  Law- 
yers and  Transportation  clubs,  and  the  founder  and  for  ten 
years  president  of  the  Montauk  Club.     '•■':''•■■'■""' y- 
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New  Shops 


V  Missouri  Pacific. — This  company  will  build  a  10-stall  95-ft. 
frame  engine  house  at  Horace,  Kan.,  to  replace  the  one  recently 
destroyed  by  fire.     The  work  will  be  done  by  company  forces. 

Oregox-Washixgton  Railroad  &  Navigation  Company. — 
\\  ork  has  been  begun  on  the  division  terminal  buildings  of  this 
company  at  Spokane,  Wash.,  which  consist  of  an  11-stall  round- 
house, a  machine  shop,  80  ft.  by  120  ft.,  a  power  house.  40  ft.  by 
50  ft.,  a  coaling  plant,  cinder  pit  and  coach  cleaning  facilities. 
The  power  house  will  be  of  concrete  construction,  and  the  other 
buildings  will  have  brick  walls  and  mill  constructed  frames. 
\\  ork  is  being  done  by  company  forces  and  the  approximate  cost 
will  be  $150,000. 

Southern  Railway. — This  company  has  given  a  contract  to 
the  Murphy  Construction  Company.  luist  St.  Louis,  111.,  for  the 
construction  of  an  18-stall  roundhouse,  machine  shop  building, 
store,  oil  and  office  building,  at  Donverside  yard.  East  St.  Louis. 


-T 

\'entilated  Co .\i mutating  1\le  Railway  Motors. — The  Gen- 
eral Electric  Company,  Schenettady,  N.  Y.,  has  issued  bulletins 


No.  44,403  and  44,405,  describing 
railway  motors   for  600  \clt 
motors  are  described  in  consic 


the  company's  commutating  pole 
lid  600/1,200  volt  service.  Both 
Table  detail.  ,       .        -., 


Dust  Guards. — The  Nationifi  dust  guard  is  the  subject  of  a 
12-page  booklet  issued  by  the  National  Railway  E(iuipment  Com- 
pany, Toledo,  Ohio.  This  dustj  guard  is  made  entirely  of  steel 
and  fiber  and  aside  from  the  adjusting  clamps  consists  of  but 
three  pieces.  It  is  being  tried  jout  on  nearly  100  different  rail- 
ways. 

Portable  Electric  Drills. — 
Independent  Pneumatic  Tool  C 
the  Thor  portable  electric  drill* 


'ircular  t-2,  just  issued  by  the 
)nipany,  Chicago,  111.,  deals  with 
which  are  manufactured  by  this 
company.     It  contains  four  pagfes  and  includes  illustrations  and 


sizes  of  these  tools,  as  well  as 
acteristics  of  each. 


tables  giving  the  various  char- 


ToRCiiES  for  Steel  Car   Rep. 


IRS. — The  Mahr  Manufacturing 
Company,  Minneapolis,  Minn.,  l|as  issued  an  illustrated  booklet 
devoted  to  the  Mahr  steel  car  repairing  torches.  These  torches 
will  burn  either  kerosene  or  crune  oil  and  are  fitted  with  inter- 
changeable nozzles.  They  are  plso  made  in  sizes  suitable  for 
boiler  shop  and  other  work. 

Portable  Electric  Tools. — Al  catalog  recently  issued  by  the 
Neil  &  Smith  Electric  Tool  Company,  Cincinnati,  Ohio,  is  de- 
voted to  this  company's  Ideal  lirie  of  portable  electrically-driven 
tools.  The  booklet  contains  56  pfeges,  thoroughly  illustrated  and 
describes  a  considerable  numbeiJ  of  types  of  electric  grinders 
and  buffers,  drills,  screw  drivers,  etc.  Several  pages  are  also 
devoted  to  electrically-driven  saw$  and  a  table  of  grinding  wheel" 
speeds  is  included.  |  .,..•.•'-•:.-  -;,..-i-'..       .■.-.. 

Ratchet  Brake  Lever. — A  15-p|ige  booklet  issued  by  the  Pitts- 
burgh   Railway    Appliance    Comptiny,    Farmers    Bank    building,; 
Pittsburgh,  Pa.,  deals  with  the  Acme  ratchet  brake  lever  and  con- 
tains  a  number   of   illustrations   showing   this   type   of   lever   ir» 
its  different  forms  and  applied  to  different  classes  of  freight  and. 
passenger  cars.     Illustrations  and  descriptive  matter  are  also  in-", 
eluded  dealing  with  the  universal  journal  box  lid  manufactured 
by  the  same  company.  ■  '  -*  '"-•---'••'•-. 

Paint  Tests. — An  eight  page  leaflet  has  been  published  by 
the  Joseph  Dixon  Crucible  Comjiany,  Jersey  City,  N.  J.,  as  a. 
supplement  to  the  October,  1914^  issue  of  Graphite,  which  is. 
entitled  The  Atlantic  City  Steel-Ftnce  Paint  Tests.  As  the  title 
indicates  this  pamphlet  deals  with  the  final  report  of  inspection 
of  the  steel  paint  test  fence  which  |  was  presented  at  the  meeting 
of  the  American  Society  for  Testing  Materials,  held  in  Atlantic 
City  in  July  of  this  year.  A  brief  history  of  the  test  is  given, 
followed  by  a  discussion  of  the  results  as  reported  by  the  inspec- 
tion committee.  '~  '  ■    •■•■■'•■'>;■■■.■■.■"•.,. 

Steel   Pipe. — History,  Character  sties  and  Advantages  of  Na-' 
tional  Pipe  is  the  title  of  National  bulletin  No.  11-C  issued  by 
the  National  Tube  Company,   Pitt  iburgh.   Pa.     The  second  edi-; 
tion,  enlarged,  was  issued   in   Nov  jmber.   1914.     This  bulletin   is. 
a  48  page  bt)oklet  and  goes  into  flie  subject  of  steel  pipe  very': 
fully.     It  is  divided  into  chapters  knd  is  thoroughly  illustrated. 
The  National  Tube  Company   has  flso  issued   recently  informa- 
tion regarding  the  increase  in  the 'amount  of  steel  pipe  manu- 
factured from   188S  to  1913.     In   1888  there  were  approximately 
500  tons  of  wrought  iron  pipe  mamifactured.  while  the  amount 
of  steel  pipe  manufactured  was  negligible.     In  1905  the  amount 
of    wrought    iron    pipe    manufacturdd   had    decreased   to   452,797, 
tons  while  the  steel  pipe  manufactured  had  increased  to  983,198 
tons.     In   1913  the  wrought  iron  piiie  had  decreased  to  312,746 
tons  and  the  steel  had  increased  to  2,189,218  tons.  '■•;.':.■.•. 
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■  '.,    ^    ^       .   ''  "We  print  elsewhere  in  this  issue  an  ar- 
Methods  of  .  .  ,       ,        ...  ,  k      11     tr 

tide  on  the  handling  of  men,  by    11.   t. 

Dealing  With        (jan^ble,  foreman  blacksmith  of  the  Penn- 
.  : .?:     '^^"  sylvania     Railroad,     Altoona,     Pa.       Mr. 

Gamble  has  brought  out  some  important  points  which  should 
be  carefully  considered  by  all  foremen.  In  substance,  he 
advises  the  foremen  to  consider  the  men  under  them  as  men. 
and  not  as  mere  machines  placed  at  their  disposal  and  out  of 
whom  they  are  to  extract  the  greatest  amount  of  labor  for 
the  least  possible  cost.  That  this  does  not  pay  has  been 
demonstrated  many,  many  times.  Fine,  elaborate  and  ex- 
tensive systems  of  shop  administration  have  utterly  failed  sim- 
ply because  the  men  on  whom  the  system  was  supposed  to 
operate  were  not  given  proper  consideration.  The  value  of 
the  most  effidjcnt  machine  may  be  entirely  lost  if  the  man 
operating  itJ5^iot  in  accord  with  his  superiors.  The  contented 
workman  is  the  dividend  producer;  his  energy,  mind  and 
thought  produce  the  actual  results.  The  foreman  who  ob- 
tains the  most  from  his  men  is  the  one  who  treats  them  as 
men  and  as  he  himself  would  like  to  be  treated.  The  foreman 
is  directly  responsible  for  the  work  of  his  men  and  they  have 
his  reputation  in  their  hands.  Is  it  not  logical,  therefore,  that 
he  should  seek  to  secure  their  interest  and  loyalty?       :;:,!.;   .7  ■ 


The  Training 
'. ^■Foremen :. " 


In   an   editorial   on   this    subject,    page   55S 

of   or.r   November.    1914.    issue,    after   out- 

.■   lining    the    conditions    which    resulted    in 

':  the  failure  of  a  young  man  when  he  had 


b-*en  -tppointed  to  the  position  of  engine  house  fcrem;'n.  we 
stated  that  if  the  man  had  had  a  guiding  hand  at  the  terminal 
during  the  first  few  weeks,  or  even  days,  after  he  went  there  as 
foreman,  he  would  probably  have  made  good.  In  commenting 
on  this  editorial  a  correspondent  said  that  it  appealed  t<i  him 
particularly  because  of  his  own  experience ;  lie  had  been  sent 
to  relieve  a  foreman  who  left  within  a  few  hours  after  his 
arrival,  giving  him  almost  no  opportunity  to  familiarise  himself  . 
with  conditions  before  the  entire  responsibility  of  the  work  was 
placed  upon  him.  This  is  an  example  of  the  haphazard  methods 
commonly  employed  in  the  appointment  of  engine  house  foremen. 
To  those  who  are  familiar  with  the  way  such  appointments  are 
very  frequently  made,  and  who  have  en<leavored  to  devise  some 
means  of  piovi<ling  trained  men  for  the  position  of  foreman,  the 
article  on  Training  Engine  House  Foremen,  by  R.  G.  Gilbride. 
which  appears  elsewhere  in  this  issue,  should  appeal  particu- 
larly. Space  docs  not  permit  of  printing  the  form  of  examina- 
tion which  accompanied  Mr.  Gilbride's  article,  but  it  covers  the 
general  duties  of  the  various  classes  of  men  employed  in  an 
engine  house  in  a  manner  sufiFiciently  thorough  to  show  plainly 
by  the  answers  a  candidate  makes  to  the  various  questions 
whether  or  not  he  is  familiar  enough  with  engine  house  work  in 
general  to  undertake  the  duties  of  a  foreman.  This  examina- 
tion could,  of  course,  be  varied  to  suit  the  conditions  on  any ' 
particular  road.  If.  after  serving  an  apprenticeship,  a  young 
man  were  given  this  course  of  training,  he  should  be  capable 
of  successfully  assuming  charge  of  an  engine  house,  pr.nided 
care  were  taken  when  selecting  him  as  a  candidate,  to  make  sure 
that  he  possessed  the  qualifications  desirable  in  an  engine  house'/ 
foreman  :  indeed,  if  he  were  to  fail  after  receiving  such  a  train- 
ing it  would  seem  that  it  must  be  because  of  a  lack  of  spme 
qualification   other  than   training,     .^'v' :.<-;,/•'•   Z-'.--'':'-'^'^:-y:.'^'.'' 


■<..:-;      Car  Elsewhere  in  this  issue  is  published  a  papiir 

.  ■   r»        *        .  *^"    "Car    Department   Correspondence    and 

Department  id         .   »»  ^    ,  .       , 

Keports.     presented   at   the   January   meet- 
Correspondence        i^g  ^f  the   Car   Foremen's   Association   of         v 
Chicago.     Mr.  Claudy  points  out  in  this  paper    some  of  the  im- ,  .   v' 
portant    items     that    make    unnecessary    correspondence.       But"    '   ' 
neither  he  nor  any  of  the  members  at  the  meeting  spoke  of  the 
lack  of   familiarity  with  the   M.   C.   B.   Rules  that   exists  among 
sope  ^f.  the  men  employed  in  the  car  department.     Interviews 
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'-^vith  mechanical  officers  who  are  (hrectly  interested  in  the 
M.   C.   B.   rules  and  price  list  have  disclosed  the   fact  that  this 

ris  a  large  source  of  trouble.  Incorrect  billing  is  liable  to  cause 
more  unnecessary  correspondence  than  a  wrong  car  number, 
for  in  addition  to  the  letters  of  exception  there  may  be  letters 
of  explanation  concerning  the  point  at  issue.  Tiiere  may  be 
.some  excuse  for  misinterpretations,  but  there  is  little  excuse 
for  ignorance  of  the  rules.  The  chief  i  oint  brought  out  in  the 
discussion  of  the  paper  concerned  the  delay  caused  by  the  undue 
use   of   technicalities    in    endeavoring   to   avoid   responsibility.      It 

'-•should  be  remembered  that  the  rules  were  promulgated  to  aid 

ithe  roads  in  maintaining  their  equipment  while  on  foreign  roads. 

vThey  are  designed  to  provide  an  easy,  fair  and  uniform  method 
?of  locating  responsibility  and  making  charges  for  work  per- 
formed by  the  handling  lines.  Their  purpose  is  primarily  to 
save  time  and  money  for  the   roads  which  are  members  of  the 

._  .Alaster  Car  Builders*  Association,  and  until  the  different  roads 
and  their  employees  look  on  tl.e  rules  in  that  light  and 
•desist  from  trying  to  evade  responsibility  by   means  of  techni- 

•Olities.  or  what  is  sometimes  called  "sharp  practice,"  the  rules 
will  not  fully  serve  the  purpose  for  which  they  are  intended. 
In  the  long  run  there  is  nothing  to  be  gained  in  "putting  any- 
thing over"  another  road,  for  with  the  great  amount  of  intcr- 
■  change  between  all  the  roads  there  is  always  an  opportunity  to 
■■'get  back"  and  the  processes  will  net  both  roads  a  loss,  due  to 
unnecessary  correspondence  and  possibly  traveling  expenses, 
-with  absolutely  nothing  gained. 


.-•  ••   ■yi,'  -.-1 


Truss  Rods 


On  page  4  of  our  January  issue  appeared  a 
communication    entitled    "Truss    Rods    on 
^  V  ;^  Steel    Members,"   criticising  the   discussion 

Steel  Sills  yf  ^\■^^^   subject  which   appeared  in  an   edi- 

torial on  British  steel  car  construction  in  the  October,  1914  issue. 
There  are,  no  doubt,  conditions  under  which  the  use  of  truss 
.Tods  on  steel  members  may  be  advisable.  But  it  is  a  fact  that 
the  use  of  truss  rods  with  the  structural  steel  sections  usually 
employed  in  steel  underframes.  the  rod  being  provided  with 
turnbuckle  adjustment  and  passing  over  queen  posts,  but  not  se- 
cured to  them,  not  only  produces  an  arrangement  the  action 
of  which  imder  load  is  very  uncertain,  but  one  which  is  usually 
uneconomical  frotn  the  standpoint  of  the  best  distribution  of 
jnaterial.  Wood  sills  are  always  provided  with  truss  rods  which 
iJtre  so  adjusted  that  the  rod  is  not  only  under  initial  tension 
but  the  sill  is  given  a  perceptil)le  u|)ward  camber,  thus  insuring 
the  action  of  the  sill  as  the  compression  member  while  the  rod 
takes  the  tension  resulting  from  the  direct  loading  as  well  as 
from  the  eccentricity  of  drawbar  pull.  This  adjustment  is  en- 
tirely feasible  because  of  the  very  low  modulus  of  elasticity  of 
the  wood  and  the  relatively  large  deflection  of  the  sill  within  its 
safe   working  load. 

If  the  wood  sill  is  replaced  with  one  of  structural  steel,  say 
-an  eight  or  ten  inch  channel,  the  case  is  entirely  different.  The 
deflection  of  such  a  sill  within  the  length  of  span  commonly 
found  in  car  constructicm.  under  a  load  corresponding  to  the 
safe  working  stress  of  the  material,  will  never  be  more  than  a 
small  fraction  of  an  inch.  The  effect  of  this  deflection  trans- 
mitted to  a  truss  rod  ihrousrh  the  queen  posts — a.-^suming  the  rod 
to  ha\e  been  originally  in  perfect  adjustment  without  initial 
stress — will  be  to  produce  a  stress  equivalent  to  a  lengthening 
■of  the  rod  by  an  amount  much  smaller  than  the  deflection  of 
the  beam.  In  other  words,  the  beam  may  be  loaded  till  the 
material  has  reached  its  safe  working  stress  with  but  little 
stress  in  the  truss  rod  unless  the  rod  is  of  a  size  much  larger 
than  is  usually  employed,  or  is  sufficiently  tight  to  produce  an 
initial  compression  in  the  sill,  the  amount  of  which  is  always 
uncertain.  Under  heavy  buffing  shocks  it  may  be  possible  to 
cause  a  reversal  of  stresses  in  the  sill  due  to  the  eccentricitj-  of 
the  draft  gear,  compression  in  the  sill  being  greatly  augmented 
-and  tension  eliminated  from  the  lower  chord.     Under  such  con- 


dition.s  the  truss  rod  is  worthljpss,  and  may  even  be  detrimental 
if  drawn  up  tight.  ! 


On  the  whole  it  may  be  said 


tiie  shape  of  which  is  especiallj 


that  the  truss  rod  is  of  relatively 


small  value  when  used  in  con  iecli(jn   with  a  structural  section, 


designed  to  secure  the  maximum 


stiffness  per  unit  of  weight.     Ifs  use  is  a  makeshift  which  should 


lind  no  place  in  a  permanent 
steel   underframe   car. 


tructurc,  such  as  an  all-steel  of^ 


Care  of 

Boilers 

in  Winter 


This  is  a  time  of  the  year  when  troubles 
peculiar  o  locomotive  boilers  are  aggra- 
vated gr<  atly  by  weather  conditions,  and 
although  the  subject  is  far  from  being  new 


it  may  not  be  amiss  to  remind 
maintenance  that  great   care  i; 
and  operation  if  boiler  troubles 
limits   during  the  winter   montlis 


hose  who  have  to  do  with  boiler 

necessary    l)oth    in    maintenance 

are  to  be  kept  within  reasonable 

We  are  further  reminded  of 


this  by  looking  over  an  article  on  the  maintenance  of  locomo- 
tive boilers  by  J.  F.  Raps,  geneial  boiler  inspector  of  the  Illinois 
Central  Railroad,  which  was  j  ublished  in  the  Illinois  Central 
Magazine.  Many  cases  of  leajky  tubes,  perhaps  the  greatest 
aggravation  to  b(nler  maintainens  and  certainly  a  cause  of  many 
trials  to  the  operating  departrricnt,  are  started  at  the  ash  pit 
by  careless  use  of  the  blower  land  the  injector.  A  good,  in- 
structive, heart-to-heart  talk  on  this  subject  by  the  foreman  with 
the  ash  pit  men  will  do  much  i  toward  relieving  a  difficulty  of 
this  kind.  The  cleaning  out  of  \ubes  is  another  matter  of  prime 
importance.  The  winter  is  a  sfason  when  a  locomotive  needs 
every  portion  of  its  heating  surface,  and  if  tubes  are  allowed- 
to  become  stopped  up,  and  the 'condition  is  not  remedied,  the 
steam-making  capacity  is  reduced.  We  know  of  but  one  way 
to  make  sure  that  a  tube  is  clear  ;  that  is  to  pass  an  auger  com- 
j)letely  thrtmgh   it   and   after  war  Is  blow   the  tube  out  with   air. 


There  are  many  boiler  makers 
a  short  auger,  or  else  inserting 
in   the  tube.     The   work   is   then 
done  and  the  engineman  cannot 
does  not  improve  in  steaming  a 
pipes  to  be  examined  or  reports 
other  division  terminal,  when  all 


who  make  a  practice  of  using 
he  long  auger  only  a  few  feet 

entered  in  the  work  book  as 
imderstand  why  the  locomotive 
id   very  likely  books  the  steam 

a  leak  in  the  front  end  at  the 
that  is  needed  is  that  the  tubes 


be  thoroughly  cleaned  for  their  e  itire  length.  Advantage  should 
be  taken  of  days  on  which  a  loc  )motive  is  being  washed  out  to 
see  that  the  tul)es  are  all  in  good  condition,  and  more  than  ordi- 
nary care  should  be  given  to  tl  e  cooling  and  washing  of  the 
boiler  to  avoid  sudden  changes  in  temperature  and  the  conse-: 
qiient  sudden  contraction  of  sh<  ets.  If  these  points  are  kept 
carefully  in  mind  in  handling  lo:omotives  at  engine  terminals, 
much  needless  work  can  be  avo  ded  and  many  engine  failures 
prevented. 


Western  Engineers'     ^^  '.^  """'  ^*^"t  s\stccu   months  since  the 
J  „.  ,  engineers  and  firemen  of  the  western  roads 

and  hiremen  s  x  j     i  L       i      r        • 

presented    detnands    for   mcreases    m    rates 

Demands  ^f   ^.^y   gp^j  Li,,re    favorable   service    rules. 

There   were   numerous   conferencts   between   the   representatives 

of  the  men  and  the  railroads  affe(  ted,  but  no  definite  agreement 

could   be   reached.      Xow   the  arg  iments   are  lieing  heard   by   a 

board    of    arbitration    appointed    i  nder    the    Xcwlands    act,    and 

the  findings  of  this  board   will  ddcide  the  issue.     The  hearings 

were  begun  on   November  30,  1914,  the  enginemen  and  firemen 

having  the  first  opportunity  for  pnsenting  their  case. 

In  brief,  the  men  have  demande  d  that  the  high  rates  of  pay 

in  effect  on  some  roads  that  do  not  have  as  favorable  service 

rules  as  other  roads,  be  applied  Id  the  favorable  service  rules 

that  are   in   effect  on   roads  that    io  not  pay  the  higher  rates,  ^' 

and  both  rates  and  rules  be  appli<  d  universally  throughout  the 

West.     This,    it   may   readily   be   sjeen,    would   be   a   pyramiding 


of  the  cost  to  the  railroads,  and  ih 
pay  to   some  of  the  engine  crews 


nf  the  men's  demands  requires  th;  t  engineers  and  firemen  ar- 


some  cases  give  exorbitant 
As   an   example.   Article  7 


■■i 


i 
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riving  at  a  terminal  or  the  end  of  the  run  shall  be  automatically 
released,  and  when  used  again  shall  begin  a  new  day.  Taking 
■a  specific  case  under  this  rule  on  the  Gulf,  Colorado  &  Santa 
I"c,  a  certain  engineer  earned  in  October,  1913,  $202.74  per 
juonth  for  working  8^4  hours  per  day  on  a  "turn  around"  run. 
'Under  the  new  rule  he  would  have  earned  $1,435.75,  and  his 
'  iireman,  $537.79  for  that  one  month.  There  are  many  other 
cases  similar  to  this  and  the  roads  estimate  that  this  rule  alone 
would  cause  an  increase  in  operating  expenses  of  $621,128  a 
year.     Another  instance  of  the  unreasonableness  of  some  of  the 

•  <lemands  is  the  demand  that  engineers  and  firemen  deadheading 
on  company  business  shall  be  paid  the  same  rate  and  on  the  same 
basis  as  the  engineer  and  fireman  running  the  train  on  which 
they  are  deadheading.  This  means  full  time  for  absolutely  ncj 
vork ;  the  men  may  even  be  sleeping  in  a   Pullman  or  caboose. 

The    representatives    for    the    railroads    began    their   testimony 
on   January   26.     James    B.    Sheean.   counsel   for   the   railroads, 
stated  that  a  comparison  of  the  wages  of  the  men  making  the 
<lemands  with  those  of  any  other  craft,  or  of  any  other  railway 
employees,   or   of  engineers   and   firemen   in   other   parts   of  the 
country,   show   that   they   are   receiving   already   a   higher   coni- 
licnsation  in  both  rates  of  pay  and  rules.     He  also  stated  that 
in  the  wages   for  about  5,000  typical  men   in  all  classes  of  serv- 
ice for  an   entire  year,  there  was  a  ma.ximum   of  $3,725.20  for 
jassenger    engineers.    $3,342.30    for    freight    engineers,    $1,752.20 
"  for    passenger    firemen,    and    $1,890.32    for   freight    firemen.      As 
-  comi)ared    with    these,    the    governors    of    seven    states    receive 
■^3,000  or  less  per  year,  while  those  of  seven  other  states   re- 
vceive   $4,000.    or    only    slightly    above    the    engineers*    maximum 
-earnings.     For  the  month  in  which  the  demands  were  presented 
■the    engineers    in    regular    passenger    service    earned    from    an 
average  of  $185   to   a   maximum   of  $341. f.O  per  month,   and   in 

•  freight  service  from  an  average  of  $170  to  a  maximutn  of 
$358.70  per  month  ;  liremen  in  regular  passenger  service  earned 
from  an  average  of  $115.54  to  a  maximum  of  $209.89  per  month, 
and  in  freight  service  from  an  average  of  $110  to  a  maxinuun 
of  $221.05  per  month;  other  firemen  in  combination  freight  and 
j)assenger  service  earned  even  more  than  this. 

The  testimony  of  J.  H.  Keefe,  assistant  general  manager  of 
the  Gulf,  Colorado  &  Santa  l"e.  for  the  railroads,  shows  in 
considerable  detail  just  what  these  demands  mean  in  money  to 
the  railroads.  For  the  months  in  which  the  demands  were  pre- 
sented (October.  1913),  separate  accounts  of  what  the  men 
earned  under  the  present  rates  of  wages  and  what  they  would 
."have  been  paid  imder  the  schedule  demanded  by  them  were 
Icept  by  the  railroads  affected.  From  these  records  Mr.  Keefe 
showed  that  if  the  demands  were  granted,  approximately 
$40,000,000  would  be  added  to  the  yearly  ojierating  expenses  of 
the  98  roads  affected.  For  that  specific  month  the  enginemen 
vould  have  received  $1,759,008  in  addition  to  what  they  were 
already  paid,  and  the  tiremen.  $1,653,391.  The  total  additional 
Compensation  to  motormen,  their  helpers,  and  to  the  hostlers 
would  amount  to  $263,561,  making  a  grand  total  additional  com- 
pensation of  $3.675,9eO.  In  addition  to  this  $181,009  would 
liave  to  be  expended  for  new  help,  making  a  total  of  $3,856,969. 
This   is   an   increase   of   51    per   cent. 

The  increase  for  engineers  on  passenger  trains  would  amount 
to  37.5  per  cent,  and  for  the  firemen,  42  per  cent.  In  through 
freight  service  the  increase  for  the  enginemen  would  amount 
to  41.2  per  cent,  and  for  the  firemen  to  25  per  cent.  In  way 
freight  service  the  increase  for  the  enginemen  would  be  56  per 
cent,  and  for  the  firemen,  67  per  cent.  In  switching  service  the 
increase  for  the  enginemen  would  be  38  per  cent,  and  for  the 
firemen  51.5  per  cent.  In  other  service  the  increase  for  the 
enginemen  would  be  31  per  cent,  and  for  the  firemen  35  per 
cent.  Taken  as  a  whole,  considering  all  classes  of  service,  the 
increases  for  the  enginemen  would  be  41  per  cent,  for  the  fire- 
men 61   per  cent,  and  for  the  hostlers  108  per  cent. 

These  figures  speak  for  themselves  and  are  especially  audible 
when   the   present   condition   of  the   railways   is   taken   into   con- 


sideration. Our  readers  well  know  to  what  economies  and  re- 
trenchments their  respective  roads  have  been  forced,  and  the 
anticipation  of  still  greater  sacrifices  for  the  benefit  of  a  selected 
7  per  cent  of  all  western  railway  employees,  who  at  present 
receive  over  12  per  cent  of  the  wages  paid,  cannot  be  viewed 
with  very  great  enthusiasm.  If  the  demands  were  granted  as 
presented,  this  favored  7  per  cent  would  be  receiving  in  tl.e 
neighborhood  of  17  per  cent  of  the  wages  paid  to  the  railway 

employees   in    the    western   district.  .•.:■  .    \      „  ..    ...      ^..     ...     ..     ;^ 
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The  IniitUHce  of  Smoke  on  Health.     i73   pages,   6  in.  by  9  in.     Bound  i*-  ;>i- 
paper.      Published  by   the   University   of   Pittsburgh,    Pitt^^burgh,   V».    ',■  '■  y: 

This  is  smoke   investigation   Bulletin   No.  9  of  the   Mellon   iiri-i>:' 
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report  of  studies  to  learn  from  microscopic  examinations  of  coal 
how  far  and  in  what  way  the  grouping  of  c<jal  by  types  depends 
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In  the  preparation  of  this  book  it  was  intended  to  produce  a  work 
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casional charts  to  prepare  for  reports,  for  magazine  illustration 
of  for  advertising.    Ati  effort  has  l}een  made  to  present  the  sub- 
ject to  suit  the  point  of  view  of  the  business  man,  the  social', 
worker    and    the    legislator.      Mathematics    have    been    entirely 
eliminated  and  very  few  technical  terms  are  used.     It  is  desired 
to  reach  those  readers  who  have  never  had  anj'  statistical  train-'-' 
ing.  and  therefore  consistent  effort  has  been  made  to  keep  thc.^ 
book  on  such  a  plane  that  it  may  be  found  reasonable  and  use- 
ful by  any  one  dealing  with  the  complex   facts  of  business  or 
government.     It  should  also,  however,  prove  of  use  to  engineers 
and  statisticiari5.   -..:■--'•:->..:  ■-:;.•.  y.  "^ '.■■■-'%■■  ':  :■■:■ 
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cago.  September  15  to  18,  1914.     The  important  subjects  consid-  ;lv^.;. 
ered  at  this  convention  and  which  are  included  in  the  reix>rt  are 
the    Care    of    Locomotive    Brake     Equipment,    the     Economical 
Operation    of   Locomotives,   and    a   paper   on    the   Chemistry    of 
Combustion.     All   the   subjects   were   thoroughly   discussed   andT;..'.- 
the  information  published  in  these  proceedings  is  of  value  to  rail-"-?--.  '- 
way   mechanical   men.     The   paper  on   the   Care   of   Locomotive 
Brake  Equipment  is  especially  useful  as  it  is  in  sufficient  detail 
and  covers  the  ground  so  thoroughly  that  it  may  be  considered 
one  of  the  best  treatises  on  this  subject  ever  printed.     The  proti  ,  "<.; 
ceedings  also  contain  addresses  by  J.  F.  DeVoy,  of  the  Chicagoy.    :'  ;. 
Milwaukee  &   St.   Paul;   H.  C.  Bayless.  of  the   Minneapolis,  Sti'.;:  :'; 
Paul  &  Sault  Ste.  Marie,  and  Frank  McManamy,  chief  inspector   :' 
of  locomotive  boilers.  Interstate  Commerce  Commission. 
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TENDER  DERAILMENTS 


ance  between  the  top  of  the  bolster  ami  tlie  bottom  of  the  top 
arch  bar. 

In   following  up  another  analvkis  a  tendency  is  foimd  in  the 


truck  to  lead  toward  the  side  ha 


■  -i  ■'"•■,• 
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"'.■''•'   ■   ■  ■•'•"■■  ■  ^'i,. '.:■'<  ':■  ..  _  '■  :•-'.!         ToPEKA,    Kan. 

To  THE  Editor:  ^.     :'..  :.-^.  ■.;«■•.  ;;■•..;  v   •  • 'v'.v- ;•• ."     '';'-'^  — '  ■ 

Notwithstanding  the  numerous  reports  and  recornmendations 
that  have  been  made  from  time  to  time  on  the  subject  of  tender 
derailments,  we  are  confronted  with  periodical  epidemics  of  this 
trouble.  These  cases,  as  a  general  thing,  cause  very  little  dam- 
age, but  the  danger  uf  a  bad  accident  is  great  and  every  means 
known  should  be  l)roiight  to  bear  on  the  suljject  to  reduce  the 
tendency.  Track  conditions  are  generally  blamed  for  these  de- 
railments, but  in  most  case.s  the  trouble  can  be  traced  to  other 
causes  which,  if  corrected,  will  overcome  the  difficulty. 

In  one  case  of  an  Eight-wheel  locomotive,  the  tender  was  being 
derailed  entirely  t(  o  f)ften ;  and  the  trouble  was  completely  over- 
come by  changing  the  location  of  the  side  bearings  from  66  in. 
centers  to  43  in.  centers.  This  location  was  determined  by  first 
locating  the  center  of  gravity  of  the  tender  frame,  cistern  and 
load,  and  the  combined  weight  of  these  parts  was  considered  as 
acting  from  this  center  of  gravity.  It  was  also  assumed  that 
the  forces  generated  by  the  weight  of  the  tender  and  load  on  a-i 
uneven  track  and  around  curves  acted  on  a  line  from  this  center 


words,  the  side  of  the  truck  having  the  normal  weight  from  the 
center  plate  through  the  bolster  i  lus  the  thrust  of  the  side  bear- 


ing, will  not  travel  as   fast  with 


ing  the  heaviest  load ;  in  other 


a  given  pull  at  the  center  pin 


as  the  side  having  only  the  norn  al  weight.  This  tends  to  turn 
the  truck  horizontally  and  is  res  sted  by  the  wheel  flanges,  and 
tends  to  crowd  the  lead  tiange  i  if  the  heavy  side  of  the  truck 
against  the  rail.  If  the  engine  is  on  a  curve  and  curving  t(j  the 
'  Pl'osite  side  from  the  way  the  tan  <  is  listing,  we  ha\e  the  centrif- 
ugal force  due  to  the  speed  of  t  le  engine  and  the  above  men- 
tioned tendency,  both  acting  to 
outer  rail,  causing  a   liability   to 


.'{:■ 
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of  Side  Bearing^ 

bO'/lparf 


liand.  if  the  cur\e  leads  to  the  ide  of  the  tank  that  is  down, 
'he  tendency  to  turn  the  truck  ho  izontally  is  not  so  detrimental, 
as  it  helps  to  lead  the  truck  aroind  the  curve.  In  this  case  the 
centrifugal  force  due  to  the  spee(  of  the  engine  tends  to  crowd 
the  truck  toward  the  outer  rail, 
light  or  elevated  side  of  the  trucl 

these  wheels  lifted  enough  to  clirr|)  the  rail  under  the  conditions 
mentioned. 

i  he  greatest  trouble  1  believe  is  due  to  the  location  of  the  side 
bearings  and  the  lifting  tendency  \  roduced  by  a  too  wide  spacing. 


crowd   the    flange   against    the 
climb  the   rail.     On   the   other 


together  with  the  nioveilient  of  th 


..'•'.■ 


gine.     1  his  latter  may  tend  to  thr  )w  the  front  truck  toward  the 

t  is  raised,  on  account  of  the 
(after  having  passed  the  track 

depression  that  is  just  listing  the  fi  ont  tender  truck),  and  causing 


side  that  is  raised  at  the  instant 
rear  drivers  being  on  the  rebound 


ll  c  lifted  riange  to  drop  on  top  of 
The   committee  on  tender  true 


which   in  this   case   is  on  the 
and  it  is  possible  to  imagine 


tank  frame  caused  by  the  en- 


he  rail. 

of  the   Master   Mechanics 
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Change 


in     Location    of    Side    Bearings    Which     Eliminated    Tender 
Derailments 


of  gravity  to  the  rail.  In  this  case  the  intersections  of  these 
lines  with  the  horizontal  line  across  the  top  faces  of  the  side 
bearings  were  43  in.  apart,  and  the  side  bearings  were  moved  in 
to  correspond  with  this  with  the  best  of  results.         .'..    : 

In  my  opinion,  this  location  divides  the  load  that  is  transmit- 
ted to  the  lower  side  bearing  by  tne  upper  or  body  side  bearing. 
by  conveying  a  greater  proportion  to  the  opposite  truck  spring 
than  would  l)e  the  case  with  the  old  location,  and  al-so  puts  the 
load  between  the  two  final  points  of  support,  namely  the  two 
rails.  The  farther  out  the  side  bearings  are  placed  the  greater 
the  proportion  of  the  side  bearing  load  that  compresses  the 
springs  on  this  end  of  the  bolster.  This  tendency  is  increased  by 
the  rebound  of  the  springs  at  the  opposite  end  of  the  bolster, 
from  the  previous  roll  of  the  tank  to  the  opposite  side.  These 
forces  combine  to  give  a  lifting  tendency  to  the  opposite  or  light 
end  of  the  bolster,  and  this  is  greater  if  the  side  bearings  are 
located  outside  the  rails,  and  if  the  truck  springs  are  too  weak 
and  compress  solid  under  the  load.  This  will  lift  the  wheels  on 
the  light  side  of  the  truck,  especially  if  there  is  not  enough  clear- 


Association,   reporting  in   1^09  cohered  this  point   in   their  COi)-. 
,'.;•  elusions  as  follows:  ,."  C'V  ;•;.'' ;.;;'<     V  v  ••-:•'-•  .- 

;  "We  are  of  the  opinion  that  tei  der  derailments  can  be  prac- 
tically overcome  by  the  use  of  properly  designed  trucks  having 
rigid  or  swing  motion  bolsters  4upported  by  suitable  bolster 
springs,  either  elliptical  or  half  el  iptical,  double  or  triple,  and 
when  side  bearings  are  properly  \c  i-ated,  having  a  spacing  of  36 
in.  front,  where  possible,  and  4S  tc  50  in.  at  the  rear  end.  The 
types  of  truck  may  be  of  the  arch  bar  or  steel  side  frame  pat- 
tern, with  journal  boxes  rigid  with  the  arch  bars  or  side  frames; 
or  of  the  pedestal  type  having  an  h  bars  or  solid  frames  with 
siirings  over  the  journal  boxes;  oi  of  the  pedestal  type  having 
side  equalizers  witii  half-ellipticalj  springs  between  the  equal- 
izers." 

Later  experiments  with  a  similai  lender  that  was  also  giving 
troul)le  pr(jved  that  the  Master  Mei  hanics"  rule  of  36  in.  for  the 
front  side  bearings  and  48  in.  for /the  rear  was  perfectly  satis- 
factory. These  figures  average  42  In.  center  to  center  as  against 
43  in.  determined  in  the  first  maitioned  case,  and  no  doubt 
closing  the  front  bearings  to  36  itj.  and  spreading  the  rear  to 
-i8  in.  is  also  in   line  with  a  further  steadying  ol  the  tank;  at 

practice. 

eful  attention  and  these  few 
out  again   for  what  they 

G.    \V.    LiLLIE, 


any  rate  it  works  out  very  well  in 
The  subject  is  one  well  worth  ca 
tiMiughts,  though  not  new,  are  broii  L'ht 
are  worth. 


Dist.   Mechanical   Superintendent,   i  MiicaRo,    Rock   It^land  &   Pacific 


tender  derailments   was   dis- 
during  1912  on  pages :  561 


[Editor's  Note. — The  subject  of 
cussed  in  the  Railway  Age  Gazettt 
and  569,  September  27;  667,  Octob  r  11;  723.  October  18;  7%i, 
October  25;  874,  November  8;  911,  November  15;  1130,  De- 
cember 13.]  ^ 

Te.nsiox  on  Brlshes. — The  tension  on  dynamo  brushes 
should  be  set  by  the  aid  of  a  small  spring  balance,  so  that  all 
the  brushes  will  bear  with  an  equal  bressure.  This  refers  espe- 
cially to  high-speed  machines ;  the  pijessure  will  vary  from  about 
8  to  10  oz.  per  sq.  in.  of  brush  surlace  in  slow-speed  machines 
up  to  1J4  lb.  in  the  high-speed  typ<  s. — Pozver. 
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A    Description    of    the 
'Outside    Gears,  with    an 


Latest    Development    in 
Analysis   of    Its    Motion 


BY  R,  S.  MOUNCE 


■-.cThc  Soiitlu'rn  Iccomotivc  \al\c  gear  is  the  latest  develop- 
ment in  nutside  gears.  It  is  being  used  to  some  extent  on  sev- 
eral railroads  and  is,  apparently,  well  past  the  experimental  stage. 
On  this  account,  and  also  because  the  gear  embodies  certain 
principles  not  heretofore  used  in  outside  valve  gear  construc- 
tion, an  explanation  of  its  principles  and  a  detailed  analysis  of 
its  motions  will  probably  be  of  interest  at  this  time. 

In  some  respects  the  Southern  valve  gear  resemljles  other  well 
known  types  of  outside  gears:     >;';'..•,>  -  ■ '^'^' 

1.  Motion  is  imparted  to  the  valve  by  an  eccentric  crank,  at- 
tached to  the  main  crank  pin.  the  eccentric  crank  pin  being 
located  approximately  90  deg.  from  the  main  crank  pin. 


Application  of  the  Soutliern    Valve   Gear  to  a   Locomotive   With    In- 
side Admission   Valves 

2.  It  resembles  <  lie  other  gear  in  that  alt  the  rhoving  parts 
have  pin  and  l)ushing  connections. 

It  differs  from  other  outside  gears  in  these  respects::   ;• 

1.  The  connection  between  the  crosshead  and  valve  rbd  ha.^ 
been  eliminated.  The  method  of  obtaining  an  equivalent  move- 
ment will  be  explained  further  on. 

2.  It  has  no  oscillating  link.  and.  as  a  consequence,  the  wear 
between  the  link  and  the  link  block,  as  well  as  the  so-called 
"slip"  of  the  link  block,  generally  believed  to  be  objectionable, 
has   been   eliminated. 

3.  The  links  used  with  the  Southern  valve  gear  do  not  per- 
form the  same  function  as  do  the  oscillating  links  in  other 
gears.  They  are  stationary  and  serve  only  to  guide  the  move- 
ment of  the  point  of  suspension  of  the  radius  hanger,  when  the 
reverse  lever  is  moved  to  adjust  the  cut-off  or  to  reverse  the  gear. 

4.  The  small  number  of  parts  forming  the  Southern  gear  tends 
to  reduce  the  reciprocating  weights.  The  correspondingly  small 
number  of  points  of  wear  should  make  it  attractive  from  a 
maintenance  standpoint,  provided  the  gear  remains  in  reasonably 
accurate   adjustment    between    shoppings   of   the    locomotives.;..;:; 

AN.\LYSIS  OF  THE   MOTION 

The  description  to  follow  refers  wholly  to  the  kinematic 
diagram,  which  shows  the  Southern  valve  gear  arranged  for 
inside  admission  valves.  The  only  change  in  the  arrangement 
of  the  parts  for  outside  admissicm  valves  is  the  location  of  the 
eccentric  crank  pin,  which  is  set  90  deg.  in  advance  of  the 
main  crank  pin  instead  of  90  deg.  behind  it,  as  in  the  case  under 
consideration. 

The  crank  pin  circle  is  divided  into  twelve  equal  parts. 
Each    division    is    numl)ered    and    the    corresponding    number    is 


placed  on  the  path  of  each  moving  part  in  order  to  show  its 
position  in  relation  to  the  crank  pin  during  one  revolution  of 
the  <lrivers  in  forward  motion.  The  diagram  shows  the  exact 
path  of  each  part  of  the  gear  during  one  complete  cycle  in 
full  gear  forward  motion.  The  position,  Xo.  1,  Jor  which  each 
part  is  shown  bj-  heavy  center  lines,  was  chosen  l>ecause  it 
shows  the  parts  mo.st  clearly  in  their  relation  to  each  other. 

The  motion  imparted  to  the  valve,  while  coming  from  one 
source,  the  return  crank,  is,  in  reality,  made  up  of  two  motions : 
one,  which  moves  the  valve  a  distance  approximately  as  great 
as  is  required  for  full  valve  travel,  and  which  may  be  decreased 
by  "hooking  up''  the  reverse  lever ;  and  the  other,  which  moves 
the  valve  a  distance  equal  to  the  total  lap  plus  twice  the  lead,  and 
which  is  constant  at  all  times  regardless  of  the  position  of  the 
reverse  lever.  The  latter  motion  corresponds  to  the  motion 
obtained  from  the  crosshead  in  other  types  of  outside  gear. 
It  is  obtained  in  the  Southern  gear  by  using  the  eccentric  rod, 
ABC,  as  a  lever.  1  he  fulcrum  is  at  B,  and  the  distance  i-f^ 
traced  by  the  point  C  on  the  ellipses,  ecjuals  the  total  lap  plus 
twice  the  lead.  In  order  to  obtain  this  movement,  it  is  neces- 
sary to  so  proportion  the  eccentric  rod  that  the  lengths  AB  and 
BC  are  in  the  same  ratio  as  are  the  diameter  of  the  return  crank 
circle  and  the  total  lap  plus  twice  the  lead. 

The  diagram  shows  the  main  crank  pin  <jn  the  front  dead 
center,  position  No.  i.  The  valve  is  then  displaced  1-5/32  in. 
ahead  of  its  central  position,  which  means  that  the  front  steam 
port  is  open  7/32  in.,  the  amount  of  the  lead.  If  the  crank  pin 
were  on  the  back  dead  center,  position  So.  ~.  the  valve  would 
lie  displaced  the  same  distance  back  of  its  central  position.  The 
ellipses  traced  by  the  point  C,  for  forward,  backward  and  mid-' 
gear  positions  of  the  reverse  lever,  intersect  at  two  common 
-points,  /  and  7,  which  clearly  shows  the  function  and  operation 


Application  of  the  Southern  Valve  Gear  to  a  Locomotive  With  Out- 
side Admission  Valves 

of  the  eccentric  rbA  extension;  F^^^Wd  also  that  the  lead  is  con- 
stant at  all  points  of  cut-off. 

The  upper  end  of  the  radius  hanger,  EB,  is  attached  to  the 
link  block  at  E.  The  position  of  the  link  block  is  controlled  by 
the  reverse  lever  through  the  main  and  auxiliary  reach  rods.  The 
radius  hanger,  together  with  the  link,  link  block,  reach  rods  and 
reverse  lever,  comprises  the  reversing  mechanism.  The  lower 
end  of  the  radius  hanger  is  constrained  to  move  in  an  arc  of  a 
circle  whose  center  is  at  E.  This  arc  is  controlled  by  the  posi- 
tion of  the  point  of  suspension.  For  full  gear  forward  motion 
the  front  end  of  the  arc  is  below  the  back  end,  and  the  vertical 
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■  V  .X>>t\Vrtti>tniidinir  thi'viiuinvroU  reports  and  n  ^■l'lllln^lHl:lIillH•. 
V  tluU  hiiivip  Urn  maOtvl^^^^^^^^^^  tiriK-  Ui  tinie  <in  the  ^l>l».k•cl  <:it  tondi-r 
(lerailnicttUs.  Axo  a»>'  c«>n(r«'ntod  \Villi  inritKlical  rpi<lriiiii>  >>i'  iW\> 
-  .   truiiblvv     Jlastv  casi>;.:as.;a  i^  thmi;".  cau>c-  viry  little  <laui- 

X  '^igc;  liut  ^lUc  tla»)«i-r^<ir  U'ltatl  .Vcidciit  is  .urc.'it  and  (.mtv  iiu'ati> 
v    fch^>vn  ;sI^uUl  lit-  liS-triiJilit  to  bear ;<>ii  tlie  siiliji-el  t.>  ncliut    tin- 

;     tCTidelKy,      I  rack  Vi'iVditiviiis  aro^  V^^^^  tilanu*!   tor  tbrsv  di - 

:;  .  riiHiTH'iils  but  ii*  ni<-st  .cases  the  ; rouble  o;(n  be  tracctl  to  otbi-r 
;"   -causts  Avhrob.  if  v<>i*ri>'tv»fi  ^^Hl  r>vVrcoiiiv  \hv  ditiicuUy," 

..:'"  ht  (luij,  caj-V:''^'  'W  i'-'M^.***^^^'^^^^^^  f'"^'  uii«lir  \s.i>;  bcii;i; 

:.':  -  dcrallcilAmirvly  t.  o  oittril ;  and  the  trvtiihle  was  coiiiplilelx  xvVr- 
;>,C' ''"•■'  i'y*-"?)'*"!^'''^^?^  *'^^^^^^  {be  side  bearilitis   frum  lAi  h\. 

:\  oeiiieflj  to.  43*ni,  eeiiterSy  •  Thi.s  ,l«K-atio!j  \vas  deteriiiiiied  by  lir-t 
:  '  l..c;;iin.ii  the  .e<nttT  of- gravity  of  the  fcmler  frame,  cisteru  and 
.  kail,  ai'ui  tbo  o-niIiiiie<r  weiijKt  A'ttbese  i>arts  was  ronsidered  a^ 

,  aeiTitti  Jfolu  tlriv  'vorVfor'  of  gravity.  \i  was  also  assuimd  tl:at 
■■:  tlui  force*  j^erieraieil- by  the  weijibi  ..if  the  tnider  and  I^ad  oil  ai 
■;    utivvcii  1ra»"k  atnl  aroiuuleiin'es  ari'led  oil  a  line  from  ibis  oeut.r 
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Change    in    Location    of    Side    Bearings    Which     Eliminated    Tender 

' .-.  -'y-r     ■'■■'_  Derailrnents 

.\>ifv  yr.av-ity.  tfi   the.  raiC'  ■lii   tbis   case   tin-   inii  r,-riiiMn>   ,,{    tlu-e 

.HiiesVvilh  'the  h(»rixoiital"  line   acros--   the   l>'])    iaei>   <•{   the   side 

.  l»earVtKis  wt'^re  43  in.  apart,  and  the  side  beariiiti-^  wiii-  moved   in 

to  ^"orre>l>!i 'iui  with  thi,->  wttii   the  ijest  of  result-. 

,    li?  njVsrjvmft'in,.  tWs  .l(?><:Jtk^^^^  the  b.iad   that   i>  tran-.niit- 

U'<1  tfK  thi  l<<\rer  ii'dc  bcariiiii  by  tne  upiier  or  Imdv    »ide  bearing. 

liy.  Co,nveyiti,i;   a   iirealer  i.Tuportiou   lu  the  "jiiw^ite   truck   spruivi 

than  woubl  lie  the  .ca>e  with  the  old  location,  and  also  puts  the 

biail  between   the  iw.o  iVnal   i»»ints:  ol   support,   namely  the  two 

rails,      the  farther  imttljt;  >ide  bearings  are  iilaced  the  greater 

the    j>r<*portion    of   the.  sirfe    bearing   load    th;it    ci  impresses    the 

:  springs  tiif  this  end  ivf  the  b'lster.     This  tendency  is  increased  by 

the  rebotuul  of •  the  springs  at   the  opposite  cn«l  of  the  bolster. 

"ffi.»mthe  previous  foil  Vif  the  tank  to  the  opposite  side.     The.se 

,forces  comliinf  t»»  give  a  Irf'tlng  tendency  to  the  t»ppt'site  or  li.ybt 

end  iVf  the  bolster,  and  this  {•^  .greater  if  the  side  lK.-aring»  are 

located  outside  the  rails,  and  if  the  truck  sprintis  are  tmi  weak 

and  coinpreSs  Solid  under  the  load.     This  will  lil't  \hi.-  wluels  on 

the  Ryht  .sJdi!  of  the  truck*  especially  if  there  is  n.it  eiinuiili  ebar- 


.^v''.'  '     ■  -■•■■■.    .•'-- 


V;    \"i.  ^^''.  N".  J -: 


..>  .•  •  -..i . 


ler  and  the  Jxittoin  ot  the'  toj* 

<is  a  tendency  is  foriud  In  thy 
iii.y  tl;e  bea\  iest  l<ia<t ;  in  other 
1.!.^  tile  normal  weiiif"   from  the 


ance  bctwetn   tlie   tiip  .»f  tbi    bo 
arch  bar. 

in  fc  illou  in;.;  up  aii'itlier  anal\ 
truck  1.1  le.id  toward  the  side  it; 
W'lni-.  tile  side  of  the  truck  li.i\ 
ciiuer  jilale  llin.ni;b  the  buNter  ]  lii>  tiie  thrust  .if  the  "-kIc  bear- 
iiiLi.  will  nut  travel  a-  fa,>t  uillija  ,u;i\en  pull  at  the  center  pin 
a>  the  side  baving  .iulyj!i:e  U'lrnjal  weight.  Tliis  teild^  to  turn 
the  truck   h. iri/ontalh    and  is  re>|-ted   bv  liie  wheel  tlanges.  ami 


un.i^    t'l   crowd   the   lead    llange 
tvain.st  the  rail     It  the  engine  i- 


4i['< «sile  side  from  t Ire  Way  the  laii  v  i -  I i »t ing,  we  lia\ e ihe  cent ri l- 

le  engine  and  the  ab<i\e  lueu- 
cruwd  the  Ikuige  agaiUvSt  the 
.•Iiml4   the   rail     OtV   the  other 

luuijfl.   ii   liie  curxe.  Icikis  t.i  the  l  i<le  •< if  thg.  .tank  that  i>.  d"wn, 

i/outallv  is  u*')!  >o  detriuunlal. 


liuab  force  diie  fj.  the  .spei-.l  ..f  t 
'.i..med  tendency,  both  acting  to 
outer  rail,  causing  a   liability  to 


f   the   heavy   side   of   liie   truck 
on  a  curve  an.l  curvint;  ti>  the 


'lie  terileitcv   t.>  turn  the  rrucklo 

.IS  it  heljix  lo  lea<l  the  liuck  aio.i- 

ceiiifnfugal  f.iritv  <lue  to-.the  speer 

the  (ruck  t. 'Ward    the,  oviterniii. 

light  t.ir  elevated  side  of  the  trucl'     and  it  is  p.osible  to  iniagiue 

these  wheil>  llite<l  enough  tijcliii)!)  ijie  rail  utiderihe  CoitditioVDj 

UKUtioued.  '■''': 

I  he  greatest  tr. .iible  I  leHeve  is 

be.'iruigs  and  the  lifting  iend<  licy  ji 

l.;v:etlKr  w  ilb  I'lc  Movement  of  lb 

«ine.      I  liis  latter  nia}-  tend  t.>  tlir. 
.  >ifle  tl;at  is  rai.Seil  at  tlie  in.-iant 

rear  driver.>  being  on  the  reiiouud 

dejression  that  is  just  listing  the  ft 

■if  e  lifted  ilange  to  »irop  ou  top  of 

I'he    committee   tm    tender    true!  s.    of    the    Ma>ter    Mechanics 

.\^.>^ociati<.^n,   reporting  in    l'(C^   covered  this  point    m    ibeir  con 

elusions  as  ffdlows : 

■\\  e  are  of  ilie  opinion  tiiat  let 

tically    <'\erc'  me   !>y   .he' use-of  pn   <erly  designed  trucks  having 

rigid    or. swing    motion    Ii.iNters    sijijmrted    by    suitable    b<;lster 

■•prings.   either   elbiitical   or   half   el  uitical.   double   or   triple,  and 
,  A\  In  n   -ill.-  benriiiy-i  ;n-i    propii  iv    io  ated.  Iiav  in.n   a  -pacing  of  Mi 

in.    ir'  lit.   vvbert    po--ibIe.   and  -i.^  t<i 

type-   of   truck   ma_\    bi-   oi    tlii-  ,-ircl) 

lern.  vvlili  i'liirnal  bo.\f>  rii.;iil  with 

■  ■r   of   tlu-   ))v-di-tal    tvpe   having    arc 

-print.'-  .  ver  tlu-  journal  bo.xes ;  or 

side    e<in.ilizt-rs    with     lialf-elli]>tical 

izer.-.*' 

Later  experiments  with  a  siniilar  tender  that  wa.^*  also  givinj. 

ir.iilile  proved  tb.tt  llie  Ma-tt-r   .\Iev  Ii;inie-"  rule  ..f  30  in.  for  th» 


tile  curve.     In  ibis  case  the 
of  the  engine  lends  to  crowd' 
which   in   this   cnse  iVnii   the 


lue  to  tile  locati'iu  .»f  the  si<Uj 
I iiiuc4d  by  a.  tc»i »  w id*,  spacing.- 
t.iiik  frame  caused  l»y  the  en- 
vv  ilie  lr<  ml  truck  toward  the. 
is  rai>ed,.  on  .-wcount : (ii  the 
;ifter  having  jrassed  tliC  tn^ck 
■ti!  tender  truck).,  .-uvi  causing 
le  rail.  '■     '  r"-,    : 


li'-r  tkrathnenls  can  be  prac- 


■4)  in.  at  the  rear  en<l.      The 
bar  ..r   steel   -ide  frame  pat- 
he  arch  bars  or  side  frame-: 
1   bars  or   solid   frames   with 
if  the  pedestal  type  having 
pring--  lietvvei-n    tlie    i-(|uul-" 


front   -\iU-  bearing-   and   4.^   in.    for 
fact. 'TV.      Tl.iese  ligure-  average  42  i 
-!.^    in.    deti-rmined    in    the    lir-t    mt 
cl.i-iny    tlie    front   be.-triiiL;-   t..   .>(i   ii 
tN   in.   is  al>o   in    line   with   a    fiirllu 
aiiv    rail-   it    work-   .  ul    very    well    in 
I'l.e  siibjtct  i-  one  well   worth  eai 
tl  ouglus.  thovtgii  jioi  iievv,  are  brou 
.-iVe    w..rtli.  ■,  ■;    .        '".   • ,,  .  .V  '.,  ■•.• 

1  »i-t.    .Ml  clianicat  'Sii|Ki-iiil>-).iW.iil, 

IKlHToKS    .\i/rK.  — The    subject    .>f 


be   ri-ar   was   perfectly   sati-- 

I.  center  to  Center  a.s-  against 

itioiu'I    case.    an<l    no    doubt 

nil!    -preading   the   rear   to 

-teadying  «if  the  tank;.ai- 

practice.  '   .•.•■'■i;'-  ."/    '  -.       C 

111  attention  .in.l  these  few 

;h4.(rut  again   for  what  they 

■'-■'-    /:       <:i.-    W'.    i.ll.l.IE. 

dieaS'.ti.  J<«M'1i    I-laritl  ii:    I'acirtf. . 
einter  derailinent-   was   di-- 
'inrin...,'   l'M2  on   jiages:    .Vd 


cussed    in    the   Railway   .\ge   da/etl 

an.l  ?(''>.  .September  17;  Hu,  OctobJi-   11;   7i3.()ctober  l.*<;  7i<i, 

Ocp-ber   Ir'-.   S74.    Xovember   .^;   91"    .  November    1.^ :    llXli,,  De- 

ceinlier    13. |  y-'".^--':    ••:. -"".I"  ..'■■■>.•      •  '■.'■-'.      ."■■-■•■ 

1i;nsion     on     Dki'-siiks.— 1  lu-     teB-ion     on     dv>iunio     brtishc* 


should  be  set  by  the  aid  of  a  small 
the  bru-hes  will  bear  with  an  e(|ual 
cially  to  high-speed  machines:  the  pr 
S  to  U)  oz.  per  sq.  in.  of  brush  surf 
up  to   ]|,    lb.   in   the  high-speed  type 


-•  '  V;:  '■  '•'• 


,  .1*  ^ 


spring  lialancc,  so  that'  all 
ressure.  I  bis  refers  cspe- 
ssurc  will  vary  from  about 
ce  in  slow-speed  machines 

Power.     \..  ::.,,    :.:'     ..:■:" 


-'•.   -a'.  ;.-?:'  -a  :.i'--^'-  '  sT/""--  '^r:-' 
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^;^^^^^^^^^y^^^^       ;     ;        A^  of     the     Latest     Uevel<)pment     m      J:-\-      ?.        v^^^    :X: 

^^  ^  -     V        .    V  Outside    Gears,  with    an    Analysis    of    Its    NI(>ti<>n/'      ^    ;  ;;^^^^v^^^^^^^  ^^.;:: 


BY  K.  S.  MOUNCE 


'    '  'flu-    >'  utlii-ni    1<  citinotivf    \;th;t     iitUf    i>    (Jii''  talcst    ik-Vcloji- 
^'Mi^int  in  •  'Vitsifli-  n<ar>.  ■  It   is  liciiiti"  used  t<i  soUie  i^x^fnt  ' hi:m\ ;. 
i'^^ral  Tailr<-a<Is  and  is.  api>arciUly.  veil  paStthe;  <exj>crifiu:iU:irsJJ»>SV-^ 
^■TDrI^1liis   at:count,   aiuV  wlsi*   Ik  raiisc   ihe  J(«ir(unilttc«li«:-s  jcc 

■jitiiicililv*   not    lit'ri'li't..rv  Usi'l    in    'iUshU''  valw /iii-ar  V-.tisintC- 
'ivoi.  ail  i\jilanati'>n  of  its  i»riiit;i|iK'$  ami  a  <lcluilt-H  aiiaU^is  VU - 
--■Vit?  niotions  wiH  jir*  inibly  itc  vi  iiitorcst  at  this  thrw.  : ;.; '  ;  ■;M^ 
;  <  :    In  sofnq  pL-siwtrts  tlic  SHUthvrn  valve  tiear  rvseifll^cs  oithcr  "willv 
■v"Cii..vv.ii  types-<tf<)ivl!sHle;  gears,;  .:■."':•;■■ '^  -^'^'■'■'^ ''■■'■'■''■'■■ -r 

■'■:'      ].  \]<'U<<n  is  jmpurtcd  to  the  valve  hyatreccciitrtc^niiiktrt-r 
:.    tachc*!    l^'    tile    main    crank    piiu    thiveceemric;:crank,i)iii;V>tMnii 

;  located  ■ar»pji'xrmavely9t)<le?j;.troHr^  l**"    vv 


v.. » 


;.."    Apgitteatfon 'of  the  Southern   Valve   Gear  to  a   Locomotive  NA^ithtrt-: 

?  -^r' .;,  r  ;    ■  '  '  ■     ^       '      side   Admission   Valves,    ;   {;'    v  ^!'-..J''     ':   /; 

' -^  '^/l^  :rv*(^ihlj\i:S  -' neutiicr;!^^  moxmlj:  £f»aft>:' 

;ifa\)e;  :piiv'an<l  Jiu^fiing:  cpntTcrtiA>n>.     ,  v.        •    Vv   •';:'^.v.    /     \V  ^' 
:  :  ■  ■  It  iliffer>  froih  btlit-r  «^atsKic  gear>  in  tluvj^e  Tes:jK;cti  : ;  W ;?  ;;;  ; 

-  ; ;  1.  Tile  conneciion  lietween  tite  orovsheafi  aii'l  valvo  t<^»|  ]i«;«^, 
-;'  I'vieri  eliminatetl.      Ihe  M)etlu>jl  :"»f  olaabmiy'  ail.  nliuyaUiu  n]f<v.c-;, 

•    inciit  wUl  he  exjjTame*!;  inrt1ier  bn.         7  1';,;;  /  .:v:?  \»  •  \   "^  '  •  ?^ 
;•!;:  V  3;  It  iKiJf.  n«>;nscinatin!L;  link;  an<l.  as  a  c«»n>eiiuence.  the;  wt-ar " 
;:;'tictween   the  link   ivndtlu-   link    hl..v-k,   as   Veil   as   the:  s»•-eaHe^I: 
'  ;^  VsHl**"  .vf  the  link  hloek.  fieuerajU    iienevv<ttM  f.e_ (^bjecli^iival^hv 
v.'.;:h;ts  hccii  eliniiuateil.  ^       ^  '       n  ,.    ^v-  J.  1 ';;  :.':;;•'  ^■ 

V  •3::;Tbe  iinks  used  with  tine '  Southern  vaii^Vgx-uir  do  not  VVT' 
.  ;•  ii.j-iiV  vli<  -anie  function  as  d.t  tW  <>scinalinp;  liiiks  iti  <>ther 
:''.'-«car>.      I  hey  are  >tatii>nar\   and  serve  >'nlyt<>  srnide  the  myve- 

■  iJiCm  ..f  iht-  i'f>iiU  <d  sus|)vn>i'  'ii  ..t  the  ftidins  hiwyer.  wheii  ;^he 
■  "  -reversv  lever  is  n^^•v'ed^v:ldj«>t  the  cut-j^llf  t*r  t«»  rcversij  tjie  siear 
'v  '  -  4-  The  small  nnniher  <M  parts  f.-rminii  the  S.mthern  liVar  tend- 
•  ;  V'.T<<hue.  the  reapr<>catin.t;  vveiylu?.  The  ei'rre-.p..n'tin;-;ly  snial'. 
-i^  miinlKM^  <.t  ]rt.ims  -.r  \vear  shoulxl  (uaWe-rt^^ 
;. '  nKiitvtenaiKf  stanilp.  .int.  iir<>vide<l  ihe.  trear  remains  .in  ti-asitnalilv; 
;■      aonrati-    adjnMmcnt    i'et ween   ^h<>I^pit^t•s«^^  the   l-KonvHive^,;": 

•;V.;''  :•: .  V  ,  "_  ■:■■  .  ' ;  .  ■Ana].v>i>  <>v  tiik  yumnsX  :/■■'■:  ';■'■]■  C-- 
:"•;'  vThe  .rUs^fii)lii'<tv  1<V  ^"''1^'^^  reUr>  Avh«7lly  t.t  the  THuijmatic 
'.■'d' ay  ram.  \vhivh  shows  tlu-  S.-inhem  vaKe  jiear  arraii^^^d  fnr 
'  inside  adniissii.n  valves.  Tl>e  -mly  ihaniie  in  the  arrani^vnicntu 
;  '  (vf  thtr  parts-  i'-t  < 'Utside  a<1i>i»ssii tn  valves  is  the  4ocati<>n  <♦£  tfe 
':;eCve<Jtriccratii;i)hi,  which  is  ;>et  *J(>  de«:  in  advance  (f  the 
V  • '  jtiain  rrank  pin  instead  oi -90  de«.  behind  11^/^^^^ 

v;^  c<>nsider;ili"n.  '  ~  . '.    ■/  v'.":"     •  .'..:^' ■''■''■■;■■  ; 

;.:  //^Tratec'rahk:  pin    circle    is    dividolinfolivelvc    equal    pairts. 
:Each    rhvi<r«>n    is    tiwiilicnd  .imd  4he   ci)tresp.Midinij    nnnih^^r 


placed  tift  the:  i>ath  < if  x-ach  ni<  .yiiiu  part-  ili  iirder  V< >  >h< iw  ,  its- 
pi  •siti»^nim  ivlalivu- !■•  iIk  crank  jMn  <lurin>;  i'HC.rcv»4liti<<n  df 
th.G  •Mvei's  ijV  it>rwafd  muti<in.  Tl-ie:  idiajrrani  *h<"M;>  titv  c\a«;l' 
patl^  ui  ertch;  jwirt  ^-^i  the  ),;ear  «htrini;  i^rie  -C«>tiipK(c  cjclc  iti 
fiill  jieaV  f<  >r\v*ird  m<  iti< »n.  The  jn  siti< >it.  ^At.  J .  f< tr  Avlrich  ^-itcb 
;part:is  sh«>\v«  liy  heavy  center  lituSi-' wiis  .cir<>!;ei3  /l»tcyust\,|t_ 
>fc«»ws  tile  jiarts^  mi'st  clearly  in  ihtMC  rvJa^O";  tf<  ^acli  M*tht'r< 

'The  rn«ilion  inr|t:me<l    to    the    valy'v>  ^^W 
•KourCt";  the  fetnrYv  crank,  is.  in  ri^lity,  riia^te  tijv  14  iw<«  hj(</ii< .u* :  : 
uilfi  Avhicii  move:*  thv   valve  a  di>t^i«ct  iiiii»ri)xittiatily;  as  srcat : 
as  is  rvfiuirtd  fir  full  valve  t r;u el^  aod  Ayhlch  iriay  he  decrcd**d 
jjyi ''lioiikiiiji  up^  the  reverse  lever:  :tnd  the  Mhcr*  which  iivvts  . 
the  vahe  a  distance  cjnal  to  the  total  jap  idus/twice  t^iciflyad,  aii'l . 
vyhicli  is  constant   at    all   time>   re;jardless  >^f  .the  positi-Hi  wf?  tli^ 
rcAfrse    U-vcF.;' ■   They  hmcr    ni"tn>n    oH^rcf^jJiinds'  i«>vtlu;    inr^^^^^ 
ohtaihed j'tfortv   tlit    c^'-ssluadiii   other    ly!>t$    of '  otrtsidt'    j;ear. 
It  is  oht;iincd  in  Hie  S. -mheriT  iivaf  hy  u<iit£r  th<;  eccentric  rod, 
.jfiCr,  as  a  lv;ven  :  'I  bv   lulrnniii>,af/>.^a4idi:lio;  distance  yrT, 
traced  liy  the  p'^ifit  (V  n   the   ellipsesi.  e«t"alj!  the  tijlTil   Iat»  plu<' 
Tv\iee  Th^  Icati;   vln  -rinlcT  t.>  <  ''taiir;  tliis  nt.>v*'nieut.  it  is  nvces: 
^sarv '  t4>  so^»rc>j)ortiim  tlie  ecceutrit;  r-  .d  that  tile  It'Msiths    ili  and 
/vt   are^in  the  ^ame  ratio  as  areiliedi^nnetA'r  ot  tlie  ret  irrn  crank 
circle  and  tire  ti'tal  lap  vhi-;  twice  tlie  lead.^  ;     ;  f  ■•■'    ;..  ;  ; m'^;^  V 
TIia:-'  diagram    slv'\vs   the    mairi   crank    pin  L.n    the / 1  r«f}t .  dead; 
center.  i>ositjoii  A'(V  7.      Ihe   vMdve'is  then,  displacerr  1-5/32  in; 
ahca<l  '  •t  its  central  l»"'S't'' 'ti.  w  liich  ineans  -that  tlu-  frojit  strain 
porr  is  hv^  7:3J  in!,  tite  am.  .nnt  ;  i  tht 'lead- ;  If  the;  crank  iiiti 
were  *  in  tlu-  hack  dead  itiuer.  iK.sitiim  A'<0  ".;  tlie^  VaU-c  w<;rtri<l 
iu-  displaced  the. >;jnu   .ii-ianc<^  ltac^'<.>l  il^  ceiitral  p<  ^^ition,  -  Tlie 
eliir^Se^ ^tifaCcd  % '  the  p<  •int   (  .  tor  forvvard;  IvicVwiird  and  mid- 
sCar  poMti^^nswf  jlu'   r<^' verse  ;l€^«:e 
jit  iwtSi  /vart«l  r;  Avliich  clearly  shiiw?  the  fimctic^j  and  4^^ 


Application  of  the  Southern  Valve  Gear  ti>  a  Locomotive  With  Oat- 

._■  ".:;-.v-v;.L,^' :'-;:.  "Side  Admission  Valves  S;;-   .-...■-.  "-,.;. 

xii  the  t-ivcTitHc  rf'd  eNten.-.t.  n,  />'A:atvd  .also"  4hat  the  Jc^isi^o^^ 
-istant  at  all;  iHiinti^  -of  ;cnt-ofi:.  <:  •;^^;    :.-  ft:.^"'-;-'     :.:.-■'■:'>'/.■:'  ''J:'  '.  ■' 
The   njHur  end  of  lire   radius  Uanger.i:/>;   i*  attached  to  the    . 
link  Idock  at  V:.    The  imsition  -^Vthc  link  Woek  is  controlled  by  .: 
the  i^evepse  lever  throiiiih  the  main  arid  fanxiliary  reach. rods.    The  ? 
:  radiwsvhanjier/ toj^cther  \vith  the  link,  link  block,  reacli:  rods  whI  : 
reverse  lever.   coin]ifivi-s   the   reversitii:   nHchanisni;     Tlie  lower  ' 
end  of  the  radius  lumpier  is  consiraine<l  to  move  in  an  arc  of  a 
M^-ircle  whose  Center  is  at  E.     This  arc  is.  controlled  by  the  im-»^  = 
tion  of  the  point  <»f  suspension.    J-'iir.fiUl  gear  forward  nioti<«f 
the  front  end  erf  the  arc  is  below  'the-  l»ack  end.  and  the  vcriicaT: 
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distance  between  the  ends  is  a  maximum.  For  full  gear  back- 
ward motion,  the  front  end  of  the  arc  is  above  the  back  end 
an  equal  vertical  distance.  As  the  reverse  lever  is  moved  to- 
ward the  center,  the  arc  approaches  a  position  tangent  to  a 
horizontal  line,  and  at  midstroke  the  front  and  back  ends  of  the 
arc  are  on  a  horizontal  line.  Here  the  arc  has  no  effect  upon 
the  movement  of  the  valve,  its  motion  being  derived  from  the 
lever  action  of  the  eccentric  rod,  as  was  explained  in. a  previous 
paragraph.  The  path  of  the  front  end  of  the  eccentric  rod  (and 
the  lower  end  of  the  transmission  yoke)  C,  is,  therefore,  the 
resultant  of  the  movement  of  the  back  end  of  the  eccentric  rod 
in  a  circle,  and  the  fulcrum  B,  in  an  arc  whose  radius  is  BE. 
The  path  traced  by  the  point,  C,  takes  the  well  known  elliptical 
form.  Motion  is_transmitted  from  this  point  to  the  horizontal 
arm  of  the  bell  crank,  GFH,  through  the  transmission  yoke,  CG. 
The  vertical  arm  of  the  bell  crank  is  direct-connected  to  the 
valve  rod. 

Attention  is  called  to  the  design  of  the  bell  crank.  \\  hen  it  is 
in  central  position,  the  '"horizontal"  arm  slants  sHghtly  downward 
and  the  "vertical"  arm  has  a  certain  backset.  This  compensates 
in  a  large  measure  for  the  angularity  of  the  eccentric  rod  and 
main  rod,  by  causing  the  valve  to  travel  equal  distances  backward 
and  forward  from  its  central  position,  and  tends  to  "square"'  the 
valve  events  with  the  piston  travel.  ,•  ~  -  ;!  -■.'■; 

The  long  dash-lined  arc  and  ellipse  show  the  paths  of  the 
points  B  and  C,  in  full  gear  backward  motion;  and  the  short 
dash-lined  arc  and  ellipse  show  them  in  mid  gear  position.         ; 

;.■■:/ ■>./.;-v:' v..  •  ■:•■"■■■:-.■  .•^•■■'-^;';':  vALVE  DIAGRAMS-    '   ^  ■     ' '>-  V-"  r'/^  v' :--:.;,-V-".. 

■  ■-.  Valve  diagram  Ko.  i  is  drawn  to  suit  the  dimensions  of  the 
valve  and  ports.  It  shows  the  long  port  opening  and  free 
exhaust  obtained  at  full  gear.  Diagram  No.  2  shows  the  valve 
ellipse  for   full  gear  plotted   from  the  kinematic  diagram.     It 

should  be   noted  ::.;<^    ■^'/:V.-  .•/:■  '/ ;>   ■  '"'■  ;'";■;;::  ■>'■■;.•  •^■''  ::>    - 

(1)  That  the  port  is  fully  opened  at  about  15  per  cent  of  the 
piston  stroke,  and  does  not  start  to  close  until  about  57  per  cent, 
the  dwell  depending  upon  the  overtravel  of  the  valve. 

(2)  The  cut-off  occurs  at  about  88  per  cent  of  the  stroke,  while 
the  valve  is  moving  at  a  comparatively  high  velocity. 

The  illustrations  show  the  application  of  the  Southern  valve 
gear  to  a  Pacific  type  locomotive  with  inside  admission  valves 
and  to  a  Ten-wheel  locomotive  with  outside  admission  valves. 


THE  BEST  METHODS  OF  DEALING  WITH 

■/^  MEN* 


BY  H.  E.  GAMBLE  ^•?:-. 

Foreman  Blacksmith,  Pennsylvania  R.  R.,  Altoona,  Pa.         ■■-'■••    ■ 

Keep  your  assistant  in  touch  with  all  your  work  and  cor- 
respondence, so  that  in  yoi'.r  absence  he  will  be  able  to  answer 
any  questions  which  pertain  to  your  shop.  Every  man,  no  mat- 
ter what  position  he  occupies,  has  a  sense  of  personal  pride  and 
l.onor.  The  workman  of  today  is  not  a  machine  that  can  be 
driven.  The  day  for  that  kind  of  supervision  or  generalship 
has  passed.  Workmen  of  today  are  commanding  more  respect 
and  more  freedom  of  thought  than  ever  before.  A  foreman 
should  never  be  domineering,  manifesting  a  spirit  and  disposition 
that  he  knows  it  all.  In  doing  his  work,  if  a  man  offers  a  sug- 
gestion, listen  to  him.  If  it  answers  the  purpose  quite  as  well 
as  your  own,  adopt  it.  It  will  make  him  feel  good,  and  will 
draw  out  the  best  thought  that  is  in  the  man.  and  will  encourage 
all  of  the  men  to  think.  Never  throw  cold  water  on  a  good 
suggestion.  If  his  way  is  not  practicable,  tell  him  kindly  why  it 
is  not.    You  still  retain  his  confidence  and  respect. 

Do  not  get  all  on  fire  when  the  master  mechanic  or  the  gen- 
eral foreman  visits  your  shop;  do  not  bustle  around,  telling  one 
man  to  do  this  and  another  to  do  that — it  will  create  confusion 
in  your  shop.  If  the  master  mechanic  is  at  all  keen,  he  will  soon 
detect   your   weakness   and    inability    to   handle    men,    and    your 

•Read  before  the  convention  of  the  International  Railroad  Master  Black- 
smiths' Association  at   Milwatikee,  Wis.,   August,    1914. 


men  a!so  will  be  quick  to  see  this  failing.-  thavie  seen  mcn^ 
and  so  have  you,  go  all  to  pieces  when  some  one  in  authority 
came  their  way.  Self-control  is  one  of  the  very  important 
things  in  handling  men.  We  have  seen  men  who  when  anything 
displeased  them,  lost  their  tempers  and,  as  a  consequence,  lost 
their  heads,  and  after  they  went  away,  have  heard  the  remark 
that  "he  was  a  fool."  If  possible,  do  not  do  anything  that  will 
lower  your  standing  in  the  estimation  of  the  men.      -  ,_-,;.;      .;..., 

I  am  aware  of  the  fact  that  some  men  may  take  advandige 
of  your  kindness.  This  is  the  exception  and  not  the  rule.  Do 
not  ill-treat  one  hundred  men  because  four  or  five  are  ungrate- 
ful and  do  not  appreciate  your  interest  in  their  behalf.  If  the 
master  mechanic  should  find  one  of  his  foremen  discourteous, 
or  gruff  to  his  men,  is  that  any  reason  why  he  should  issue  a, 
circular  letter  in  which  all  his  foremen  are  accused?  \    r-  ' 

There  are  two  very  important  factors  in  getting  out  work: 
First,  the  man's  ability  to  do  the  job.  Second,  his  willingness  to 
do  it.  Encourage  shop  kinks  and  draw  out  the  very  best  that 
is  in  the  men.  To  get  the  best  results,  the  foreman  should  be  in 
close  touch  with  his  men.  Study,  if  possible,  the  character  and 
disposition  of  your  men.  This  will  help  you  to  distribute  work 
to  the  best  advantage.  Religion,  politics,  or  personal  friendship 
should  have  no  place  in  the  shop.  All  men  should  be  treated 
the  same.  If  this  principle  is  carried  out,  the  foreman  will  have 
the  full  confidence  and  respect  of  all  his  men,  without  which  he 
cannot  be  successful.  He  should  be  firm,  but  kind  and  just,  let- 
ting his  men  know  what  he  wants  and  what  is  expected  of  them. 
Never  countenance  or  encourage  tale-bearing.  A  foreman's 
character  should  be  such  as  would  appeal  to  his  men  in  every- 
thing that  stands  for  good,  pure  and  upright  manhood.  For 
instance,  if  the  foreman  patronizes  the  dram-shop,  how  can  he 
exercise  discipline  over  his  men  if  they  do  the  same?  Character 
is  a  mighty  thing,  and  stands  for  much  in  all  departments  of  life. 
When  men  respect  us  for  our  character  and  not  for  our  repu- 
tation, we  have  accomplished  much. 

If  you  issue  orders,  you  should  see  that  they  are  not  violated, 
but  obeyed.  If  at  any  time  you  have  cause  to  reprove  or  call 
any  of  your  men  to  account  for  neglect  of  duty,  do  it  privately, 
never  publicly  or  while  you  are  in  a  bad  humor.  Never  swear 
at  your  men.  To  abuse,  punish  or  make  unkind  remarks  to  men 
in  the  presence  of  others  lowers  your  standing  in  the  estimation 
of  the  men.  and  you  will  not  accomplish  anything.  It  will  only 
give  men  an  opportunity  to  criticise  you  after  you  go  away. 

In  getting  out  work,  the  co-operation  of  the  individual  work- 
man is  very  essential.  You  should  be  in  close  touch  with  your 
men,  so  that  they  will  work  just  as  hard  when  j-ou  are  not  look- 
ing at  them  as  when  you  are  standing  by  the  machine.  The 
same  friendly  relations  should  exist  between  the  foreman  and 
his  men  as  between  the  master  mechanic  and  the  foreman. 
When  a  man  works  hard  and  does  you  a  good  or  quick  piece  of 
work,  tell  him  you  appreciate  his  effort. 

Encourage  the  men  and  boys  to  use  their  best  efforts  to  be 
useful.  It  is  certainly  a  matter  of  gratification  and  pleasure  to 
you  to  have  the  master  mechanic  intimate  that  he  appreciates 
your  efforts.  Carry  this  same  principle  when  dealing  with  j'our 
men.  Method,  system  and  organization  are  the  shop  essentials, 
but  with  all  that  do  not  forget  that  the  individual  study  of  your 
men  and  their  co-operation  is  needed  to  make  any  system  a 
success.  In  a  shop  doing  miscellaneous  work,  the  foreman  will 
be  called  upon  to  use  judgment  so  as  not  to  delay  or  hold  the 
work  in  changing  men  from  one  job  to  another.  At  one  time 
the  foreman  was  looked  upon  by  the  majority  of  men  as  an 
enemy.  The  men  claimed  that  those  in  charge  rushed  work, 
using  the  argument  that  it  was  in  a  hurry  in  order  to  cut  piece- 
work prices.  We  should  be  very  careful  not  to  practice  deception 
or  misrepresentation  in  any  of  our  shops  in  this  respect.  Honest 
dealings  with  men  on  the  part  of  those  in  authority  will  insure 
success.  There  is  a  better  feeling  existing  today  between  the 
employer  and  the  employee.  This  is  evidenced  by  the  pension 
system  that  is  being  provided  by  almost  all  corporations. 


'■*■■'■•  ••,.-■ 


Jersey  Central  Freight  Car  Repair  Shops 


Plant  Handles  4,000  Cars  a  Month;  Includes  a 
f  Sand  Blast  House  for  Steel  Cars   and  Tenders 


burinp  the  year  1912  the  Central  RaiTroad  of  N'cw  Jersey  added 
to  its  Kli/.abethport  sliDps.  which  then  consisted  of  locomotive 
and  coach  repair  shops,  a  freight  car  repair  plant  designed  to 
take  care  oi  both  wooden  and  steel  cars.  This  plant  was  coni- 
conipleted  and  i)laced  in  operation  dnring  tlie  fall  of  1912.  It 
nicludes  a  planing  mill,  a  building  for  the  storage  of  finished 
freight  car  lumber,  a  car  repair  shop,  a  sand  blast  house,  a 
paint  shop  and  a  small  building  for  paint  storage,  the  latter  in- 
cluding a  mixing  room  and  a  room  for  cutting  and  storing 
stencils.  The  j)Iant  has  a  capacity  of  al)out  4,000  cars  a  month, 
'and  at  the  present  time  the  greater  part  of  the  output  is  wooden 
■^equipment.     >'  :^\'':}^.  ^:^  ■"-  :.■'■'■■:.  ^/> '  ■  -  /'?;  ■':  ••W^i""''^r.. 

This  plant  requirecr  the  building  of  an  extension  to  the  power 
house  to  accommodate  two  500  hp.  Babcock  and  W  ilcox  water 
tube  boilers,  two  direct  connected  400  kw.  direct  current  gen- 
erator units  and  one  Ingersoll-Rand,  high  duty  air  compressor 
with  a  capacity  of  3,386  cu.  ft.  of  free  air  per  minute  at  1(X)  lb. 
gage  pressure.  The  power  house  is  connected  to  the  planing 
mill  and  car  repair   shop  by  means  of  tutmels   in   which   arc  lo- 


I)atented  collector  and  sawdust 


separator  located  on  the  roof  of 


the  sawtlust  house,  a  small  building  situated  near  the  planing  mill 
but  not  shown  on  the  drawing  ai  the  plant  layout.  The  sawdust 
is  here  automatiadly  separatee!  from  the  coarse  shavings  and 
deposited  in  a  bin  placed  in  thelupper  part  of  the  building,  from 
which  it  may  be  delivered  thipugh  chutes  in  the  side  of  the 
building  for  K)ading  cars,  or  in  o  bags  from  a  chute  within  the 
building  as  reciuired.  tiie  sawdt  st  being  used  for  various  pur- 
poses along  the  road.  The  coa  "se  shavings  are  delivered  from 
the  collector  to  the  intake  of  a  ong  distance  fan  by  which  they 
are  driven  through  a  20  in.  si  eet  metal  conduit  about  700  ft. 
long  to  another  collector  on  tie  roof  of  an  auxiliary  power 
plant  near  the  coach  repair  shrt),  w  here  they  are  used  as  fuel. 
The  planing  mill  has  a  well  e  juipped  tool  room,  within  which 
is  provided  room  for  the  shop  )Witchl)oard  and  other  electrical 
apparatus.  Aside  from  racks  for  the  storage  of  small  tools 
and  machine  tool  cutters,  the  tool  room  contains  complete 
equipment  for  the  maintenance  of  cutting  tools.  This  includes 
a  band   saw  filer  and  setter,  a  liind  rcsaw   sharpener,  a  circular 
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Layout   of  Central   of    New  Jersey   Car    Repair   Shops   at    Elizabethport,    N.   ^. 


cated  ilic  wiring  lor  electric  ligiit  and  power  circuits  and  the 
piping  for  live  and  exhaust  steam,  fuel  oil  and  compressed  air. 

The  buildings  are  so  grouped  that  the  niovenunt  of  the  cars 
is  practically  continuous  in  one  direction  from  the  time  of  enter- 
ing the  repair  shop  until  painted  and  ready  for  service.  The 
planing  mill,  which  forms  one  end  of  the  group,  occupies  a 
building  300  ft.  long  by  80  ft.  wide,  and  is  readily  accessible 
to  both  the  car  repair  shop  and  the  outside  repair  tracks.  All 
machines  in  the  planing  mill  are  equipped  with  individual  motor 
drive,  each  machine  being  connected  with  a  switchboard  located 
in  the  tool  room  by  wiring  carried  in  conduits  laid  in  the  con- 
crete floor.  Sprague  electric  trolley  hoists  of  one  ton  capacity 
are  used  to  handle  heavy  timber  through  the  mill. 

The  shop  is  equipped  with  a  shaving  exhaust  system  arranged 
to  automatically  collect  shavings  from  most  of  the  machines, 
and  having  intakes  conveniently  arranged  to  receive  the  sweep- 
ings from  the  others.  This  system  was  designed  and  installed 
by  the  Meadons  Blower  &  Pipe  Works,  Brooklyn,  N.  Y.,  and 
is  operated  by  two  single  60  in.  Sturtevant  exhaust  fans,  each 
requiring  about  25  hp.,  and  driven  by  direct  connected  electric 
motors.     The   delivery  pipes   from    these   fans   are   carried   to  a 


saw    sharpener,    a     planer    knife 
stretcher,  and  an  emery  wheel,  ai 
ing  of  band  saws. 

jlie   shed   for   storing   finished 
and    the    car    repair    shop,    and    i 


about  59  ft.     Running  through  t  le  shed  are  two  standard  gage 


tracks,  one  of  which  is  for  shop 
a  series  of  turntables  material  m; 


grinder,    a    resaw    roller    and 
well  as  facilities  for  the  braz-. 

lumber   lies   between   the   mill 
separated    from    the   mill   by-; 


to  the  material  tracks  in  the  repair  yard  and  inside  the  car  re 
pair  shop.        ;.-.:..;  ■.•. 


C.\R    REP.Mi    SHOP 


The  car  repair  shop  occupies  a 


transportation  only.     Through 
v  be  delivered  from  this  track 


•  ''"K 


building  600  ft.'  long  and  80  ft. 


wide  which  is  divided  into  four  llongitudinal  bays.  The  south 
bay  is  separated  by  a  brick  wal  from  the  remainder  of  the 
building  and  is  occupied  by  the  iar  shop  office,  the  storeroom, 
the  smith  and  plate  shop  and  th«  wheel  shop.  Adjoining  this 
side  of  the  building  is  a  storage  yard  served  by  a  25-ton  Gantry 
crane  having  a  span  of  41  ft.,  oi^  end  of  which  is  carried  by 
a  rail  on  the  side  of  the  buildin|^.  A  store  department  stock 
(.f  heavy  material  for  use  in  the  car  shop  is  carried  within  this 
area  and  is  unloaded  directly  froiti  the  cars  on  a  track  passing 
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under  fhc  outer  end  of  tile  crane.  This  stock  includes  stcd 
underframes,  cast  steel  body  l)olsters.  drawbars,  wheels  and 
axles,  etc.  \\  heels  and  axles  are  delivered  by  the  crane  to  doors  in 
the  side  of  the  wheel  shop  directly  in  front  of  the  wheel  presses 
and  wheel  lathe,  and  other  material  is  delivered  to  doors  in  the 
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Gantry  Crane  over   Heavy    Material   Storage 

side  of  the  shop  from  which  it  is  carried  to  the  erecting  shop 
on  trucks  and,  to  a  limited  extent,  by  electric  trolley  hoists.  In 
addition  to  its  use  in  handling  material  the  track  under  the 
Gantry  crane  is  also  used  as  a  repair  track,  the  crane  service 
being  available  for  this  work.  .  ^  -: 


Sawdust   House  and   Separator  for   Planing    Mill 

The  three  bays  in  the  erecting  shop  each  contain  two  repair 
tracks  between  which  is  a  standard  gaye  material  track.  The 
bay  adjoining  the  blacksmith  and  wheel  shops  is  equipped  for 
handling  steel  cars.     It  is  served  by  two  Shaw  15-ton,  overhead 


•■■.  Tir**  >rT«'5< 


■-'/■^•\      ■i'^i  V- 


^■■   .  f  ■>  v- 


Jersey  Central  Freight  Car  Repair  Shops 


;>•   r, 


Plant  Handles  4,()(M)  Cars  a  Month;  Includes  a 
Sand   lilast   House  for  Steel  (]ars    and    lenders 


■{<•  ;u-*  .IrUizalurtijpVirr^^^^^s^^^^^^  wliicli  then  i(>>i-<i>ttii  <<i  luc'>ni<>ii\v 
an.il  oacl)  rV|iKir.:  s|ioiJ»y,Ji   'r^^^^  rtpair  plant  dc>iync(l  t'> 

.  take  .ciirv  i>f  W•tll;\vo^><jvh■  att'l  -^tct-f  c^  This  plniu  \va^  c>>ni- 

cOoiiik-ti-<raiiti}ilait.Ml  ill  up>( ration  dtiriny  tlif  fall  uf  Jl'li.  It 
.nicliiily-  it  plaijint;  iiiill,  a  IniiMini;  for  ilic  ^Ul^a!;l•  <>i  lini>lKtl 
"frt^ittlj^  <ar  Juinijf r. .  a  car  rt-pair  >li<»p.  a  saiul  hla^t  lujiisi-.  a 
paint  >hi*iv -iw^t  a  ^'^^'l.^^  U^  f'*r  paint   st-ira.yi-.  the  lattir  iii- 

i!u.TiiJ>:  ;i  tiifxint;  ro"tn  ai»l  ;i  hidtn  for  ciitttntj  and  xi-niiit,- 
-■ii-Jicil>.     'I'hc  jijaiu  luix  a  tapaoity  of  nhont  4.(i()()  i.ar>  a  nu>nih. 

.i«ii>l  at  thf  pri'st-nt  linic  ihr  iircattr  part  i.f  ilu-  .lutpnt  i>  wt.odtii 
cii'tiijijiu-jit:   V.'\,v  ■•■■:,••.,  ".■•';|>  ■•■■"•:•//•'•..■••"■:   "'■;    '■_:■....  .-■ 

V-  'Ihis  plant  ri*<iturv<l  the  huihUnji  of  "an  f.\tenj*i<>n  t<>  tht-  p>>\vir 
kotKse  iti  :icc"n>imidate  twii  3(X)  hp.  iJabcock  and  Wilcox  uati-r 
lupc  lioiltrs  two.  dirt'ct  cwnncvttd  -H)0  k\v.  direct  current  !4cn- 
crMtir  iiiiits  aiT<l  one .  Ihjr^'rS^^^^^  liii^Ii   diity  air.  ;cninprt>s< "V 

uith  ii  capacity;  (/f  3,«^()  cvi.  ft:  f'f  fri'c  air  per  ntiniitc  at  KH  Ih. 
ya.uc  prcrvsun^:  Tilt  pj'wt-r  IiGu>c  is  connected  t<i  tlic  phminir 
iniir  .iHit  Car  repair   slVoplix    mean';  nf  tiniiiels    in    whicli   ari    !•.- 


pakiiti'd  C'llfectnr"  an<l  >a\\  iliisi 


tile  -.a\Vflu>l  hou>e.  a— mall  liuildi  ig  >ituated  near  the  iilanhiy  iiiiU 
mt  not  >houn  on  tiu-  <ha\vin.u  <.i    tile  plant  lay^'Ut.      The  >audnst 


i> -here    autoinalically    sei>arated 
dep<isiieil  in  a  bin  placed  in  the 
which    it   may    he   delivered    thr 
liiiildin^   for  loadintt  cars,  or  int 
liiiildiiTti    a-S    required,   thf    saw  ili 
po>ev  aloiiii  tile  road.     The  coa 
tile  coUecti'r  lo  the  intake  of  a 
are    driven    throu.uh    a    J(>    in     -1 
lotijiU)   anotlur    collector    on    t 
plant  Hear  the  v>'acli   rejuiir   -Iiii 
'IMie  planiny  mill  has  a  will  i 


eparator  locatid   on   the  i"o<d"  of 


from    the   coarse    >lia\in,!L;s   and 
ip|>er  |>art  «■(  tiu    tmildilii;,   fri-m 
iiiih    chutes   in    the    >i<le   of    the 
h.iiis   from  a  c'.uite  within  the 
H    liein.L:    iim<1    for  variou-   pur- 
se  -ha\in.ys  are  delivered   from 
ong  distance  fan  hy   which  they, 
•ri    metal    conduit    about    /(H)    ft.. 
le    roof    of    an    auxiliar)    jiower 
where  tliey  arc  UH'd  as   t'ucl.  ■ 
iiipl'cd  tool  J'oom.  within  which 


is  iimvided  rnoni  for  the^  shop  ;  w  iiciii'oarrl  and  other  electrical 


apparatus.     ..\>idi'    fioni    racks 
and    machine    itjol    cutter.-,    the 
efiuipnunl   for  the  inaiiitenance 

a   band   >aw   I'der  :ind   -etier.   a    li 


r    the    -tora.tie    of    -mall    tools 

tool    n>um    cuiitain>    complete 

if  cuttinti   tools.      ihis   includes 

ml   re-aw    -harpiner.  a  circular 


Layout   of   Central   of    New   Jersey    Cnr    Repair   Shops   at    Elizabethport.    N. 


-catejri    OH.>\Virrnj|"lMr  "<^^^^  jiyht  an<l   power   circnit>   and   the 

pil'iiij;  U>r  live  anfi  exli,aU.>t  .i-teani.   iiul  oil  and  compressed  air. 
Thi' lrtnli.rins-  are  .s<,i  j4roi}jWd   tiiat   the   mo\  eiiu  nt  of  the  cars 
is  jvructicaliy  V«inriniiou.s  in  one  direction  from  the  time  of  eilter- 
iny;^  jltt-.Tepair>'^^  painted   and   ready    f-^r  >er\ice.     The 

'  platvii>s::;uiilt,/  u-llich  lorriis'  r»ne  end  of  til.'  |.:r'.iip.  oeciqiies  a 
ImilVliiit;  \M)l)  M.  ^>^I.lj  'hv:  '^^^^  ft.  wi«le.  ami  i^  readil\  accessible 
to  both  the  car  repair  >;hop  and  the  ont-ide  repair  tracks.  .\11 
.machines  in  tiu  planiiiy  mill  are  eipiij)ped  with  individual  motor 
drive,  cact>  machine  being;  Cftnnected  with  a  sw  itchVi-  -ari  1  1.  .cate<l 
in  tlK  toc4rnoiH  In;, wiring  carried  ill  conduits  laid  in  liie  con- 
crete  tioor.      Spracjtie  eleclric   tniHey  lioi«.iv   ,,\   <,ne   t(.n    cajiacity 

".arc  HschI  to  handK    heavy  timber  throuijii   tin  mill. 

'l^he  shi^p  IS  e<juipped  Svitli  a  slutvittij  vxhan?*t  symein  arranued 
td  :.avt'''niatUNdJy  CoHect  shavings  from  ni"«i  <f  the  machine-. 
Olid  liaA  ing  tntrtkes  conveniently  arraniicti  to  receive  the  sweep- 
ing.s  front  the  others.  This  sv.-tem  wa>  designed  ami  installed 
Uy  the  Mea<lons  I'dowcr  &  I'ifie  Works.  I'-rooklyn.  .\.  N  ..  and 
r^t.frjx'ratvd  by  two.  single TiO  in.  Sturtevant  ixhau-f  fan-,  each 
rt'«|uirinj;  aliotit  25  hp..  and   «lri\en   by  direct  connected   electric 

^'motors,.  ■  TllC   <l^Uver>    pipe-    from    the-e    f:ni-    are    carried    to.  a. 


.^rindei-.   ;i»     rt>a\V    roller    and 
Will  as  facilities  for  the  Uraz-; 


-aw  -ihaiiiener.  a  jitaner  knife 
Mreteher,  and  jUi  etuery . vi:Ueel,  a 
in.ti  >'f  band  .saws,  I 

1  he  shed  for  riioring  Imislied  lunil)er  lies  between  the  mill 
.aid  the  car  repair  .sJi^ip,  ami  i-j  se|»araK'«l  frfim  the  mill  by 
aluHit'  5''  ft.  kunniiiy  tbronub  ill'  -lu-d  ;ire' two  standard  ^a.sj;e 
tr.ick,-.  one  of  \\hi»"h  i-  for  -iiopliran-portation  only.  I  hrougll 
a  series  of  tiTrntable.s  tnaterial  m;|v  be  delivered  from  this  track 
i>:  the  material  track.-  in  the  lepAr  yarrl  aiid  inside  the  car  re- 
iiMiT  -Iioji.  :':.  -'.-;■■.'.••  ■■'„".■  ■f-T'.  '■  ,.'■'"•  ■!.■"'■"  '.'■  ■^..'■<'. 
,."•,-■,-';';•-"'•>■  {'-.'c.\R"KKi' Ml   sfroi*-''  ■■•    •'':'- :.-■  '/:■ 

The  car  repair  "shop  occujiies  a  Inildinii  (lOf)  ft.  lonj;  aiid  80  ft. 


wide  which  is  divided  into  four 
briy  is  separated  by  a  brick  wal 
btiildinii  and  i-  ..ocu])ii<I  Iiy  the 
the  smith  and  plate  slioji  ;ind  tin 
<i<le  of  the  buildint;  i-  a  stora.i;e  y 
crane  having  a  -|>an  of  41  ft.,  oi 
.1  r.iil  on  the  side  of  the  buildin 
■  f  lieavv  mati-rial   for  use  in  the 


ont;itndinal    lia>-.      I  lie    south 

from   the   remainder   of  the 

ir  -hop  oflice.  the  storeroom.. 

w  heel    -lif<p.     Adiiiitiin.i?  this 

ril  -er\ed  by  a  2.s-t<in  Gantry 

.'  end   of   which   is  carried   l>y 

\    -tore    de)iartment    stock 

ar  shop  is  carried  within  this 


area  an<l   i-   unloaded   directly  froi  i   the  cars  on   a  track  passing 
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iimlcrilic   outer  ei»(t-  of   tliv   trauc.     This    "Jtock    iiivlwlcs   <teel 
Miidcfifninics,    ciist   stfd    U.>«ly    l...lsurs.    tlrawhars,    uhools    ami 
axle^.  etc;  AMivelsaiLVaxlcyan-  <!i-li\cml  In  ihc  CRire  to  d»Kifsiir 
llw  sicte  rif  the  -vvImjcI  sl).»i»  directly  in   inmt  of  the  win-cl  iires^vsy 
an.K  whcc!  hitlre.  aiui  <.ther  mattrial  is  ^dcliwrca  ^t»  xloors  i"  ^t*? : . 


■  ■'^-■'  '';,:_^.-'_y.   Gantry   Crane   over    Heavy    Material    Storage       .. 

si<lc  of  tli^  ^h*)()  fr«mi  whicli   it   is  carri<H|  to -die  erecting  *lK>r(:  v 
..n  trucks  ami.  t««  a  lrtMtte«l  exleiit.  l.y  electric  trolley  hoists,    -lo 
aihUtion   tt»  its.  u>e   in   handliiii;    material   the  ttack   inicler   llie   . 
(iantry  crane  t*  also  uM-d   ns  a   rojKiir  track,  the  crane  sefvic*r_; 
bcinjiavaitaWe  for  tins  AV«'»^-  '  [t'-^J ■':':/  .-:-:\y':'-..  ^  -■'.:} 


■^ 


■■^";^ 


.;r.vV.    7;     ..Sawdust   House  and   Separator  for   Planing    Mill       ■•-..■-. ^ 

/The  three  bays  in  iho  crcctinjr  sh.  p  each  coiitftin  two  repair 
tracks  between   wliicn  is  a   stamUii-d  >>a'.ie   material  track,      live, 
hay  adjoiniu'^   the  hlacksmith   aiul    wheel   ^liops   is  e<iiri4i!lie.l   for 
hjiiulling  stcc-1  carsr.   tt  is;  ser\  e<l  iiy  tw<y  Shaw  iS-jon,  .overiieail: 
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;;-  electric  cranes  and  the  blacksmith  shop  is  readily  accessible  for 
;  yihc  repairing  and  straightening  of  damaged  plates  or  structural 
"•sections  removed  from  the  cars.  All  rivet  heaters  are  portable 
'  . oil  furnaces,  the  oil  being  piped  directly  to  taps  conveniently  lo- 
>..  cated  vvitl  in  the  building.  At  tlie  present  time  only  one  track 
>  "'s  used  exclusively  for  steel  car  repairs.  consideraI)le  wood  car 
;•  work  being  taken  care  of  on  the  other.  The  two  east  bays  are 
,. ,  used  exclusively  for  wood  car  repairs.  They  are  provided  with 
;':  overhead  lighting  by  a  saw-tooth  roof  and  side  light  by  large 
\  "windows  in  the  north  side  of  the  building. 

•.■Compressed  air  is  carried  through  a  5  in.  pipe  in  the  tunnel 

../.to  a  point  just  outside  of  the  west  end  wall  of  the  car  repair 

/•j  sh<ip.      I'roni    this    point    the   pipe    is    carried    up   the   end    of   the 

-.:. 'building,  passing  through  the  wall  at  &  point  about  2i  ft.  above 

•the  ground.     The  distribution   system  consists  of  one  main   and 

three    auxiliary    pipe    lines    carried    overhead    and    extending    the 

length  of  the  shop.     The  main  pipe  is  placed  between  the  steel 

.  1  .  car  bay  and  the  adjoining  wood  car  bay.     The  auxiliary  lines 

.":.  are  located  along  the  north  and  south  walls  of  the  erecting  shop 

■-  ,an(!   between  the  two   wood  car  bays.     The  main  pipe   consists 

;;   «.f  three  sections,  each  extending  about  one-third  the  length  of 

.the  shop,  the  first  of  5  in.,  the  second  of  4  in.,  and  the  third  of 

:' :  3  in.  pipe.     .-Xt  the  ends  of  the  two  larger  sections  are  cross  fit- 

/~:  -tin.gs   from   each   of   which  2   in.   feed   pipes   lead   across   to  the 

■  'auxiliary  lines  north  of  the  steel  car  bay.    The  soutli  line  is  con- 

'  nected  to  the  main  at  either  end  of  the  shop,  the  two  lines  and 

>■ .  feed  pipe  thus  forming  a  closed  loop.     In  each  of  tl;e  feed  pij-es 

is  placed  a  30]. j  in.  by  96  in.  air  reservoir  from   which  a   H   in. 

drain  pipe  leads  to  the  floor.     Drop  pipes  1  in.  in  diameter  lead 

from  the  four  longitudinal  supply  pipes  at  every  second  colunni. 

"the  columns   being  placed  20   ft.   apart.      Each   drop  leads  to  a 

special  wye  fitting,  the  two  branches  of  which  are  connected  to 

•>:»   in.  Westmghouse  cutout  cocks  located  3  ft.  6  in.   above  the 

.vivflo.or.    The  erecting  shop  is  heated  by  hot  air  furnished  by  two 


steel    Car    Bay    in    the   Car    Repair   Stiop 

fan  heating  sets  located  on  mezzanine  floors  over  the  store 
room  and  wheel  shop.  The  hot  air  is  distributed  along  the  south 
wall  by  a  continuation  of  the  tunnel  from  the  power  house  and 
along  the  north  wall  by  means  of  a  longitudinal  and  two  trans- 
•Verse  air  ducts.  Outlets  from  the  longitudinal  ducts  are  placed 
at  regular  intervals  about  20  ft.  ajiart,  the  air  being  delivered 
through  the  floor  cbise  to  the  wall.  The  means  by  which  the 
flow  of  air  is  controlled  and  directed  at  each  outlet  is  shown  in 
detail  in  one  of  the  drawings.  Air  for  the  fans  is  drawn  di- 
rectly from  the  main  shop  space  through  intakes  in  the  south 
v:'.ll  of  the  erecting  bay.     The  heating  stacks  are  provided  with 


The  storeroom  is  about  150 
partnient  stock  of  the  smaller  m 


\'oi..  89,   No.  2 


both    live   and   exhaust   steam   Connections,   as   well  as   a   return 
connection  to  the  power  house. 


t.  king  and  contains  a  store  de- 
iterials  used  in  the  car  shop,  such 


as  malleable  castings,  coujjler  jarts.  rivets  and  ixilts.  grabirons, 
washers,  nuts,  etc.  One  end  o:  the  room  is  devoted  to  the  re- 
pair and  storage  of  air  brake  a]  paratus.  v-^.--. 


Adjoining  the   storen  om   is 
extends   about   one-third   the   le 
cated  opposite  the  middle  of  t 


with  a   Hillcs  &  Jones  Xo.  2  diuble  punch  an<l  shear,  one  2j 


he  smith  and  i)late  shop  which 
gth  of  the  building  and  is  lo- 
e  steel  car  bay.     It  is  equipped 

000 


Interior    of    the    Sand    Blast    Kouse    Showing    the    Dry    Sand 

Storage   Bins 

II).  and  one  500  lb.  steam  hamm«r,  a  Xewton  cold  saw  and  a  9 
ft.  by  14  ft.  oil  furnace  for  recfaiming  bent  plates  and  miscel- 
laneous material  removed  from. steel  cars  in  a  damaged  c(m- 
dition.  The  front  of  the  furnace  is  3  ft.  outside  of  the  shop 
wall,  and  is  located  directly  in  front  of  a  door  near  the  middle 
of  the  shop.  One  end  of  the  shop  is  occupied  by  the  blacksmith 
fires,  eight  in  number,  which  are  conveniently  arranged  for  ac- 
cess to  the  steam  hammers.  The  2.000  lb.  hanmier  is  placed 
near  the  middle  of  the  shop  and  is  served  by  a  jib  crane  which 
also  reaches  four  fires.  Forced  draft  is  furnished  for  the  fires 
by  a  Xo.  8  Sturtevant  blower  dr  ven  by  a  30  hp.  motor  and  the 
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Hot   Air    Duct    Outlet    Used    in   the    Erecting    Shop 
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smoke  is  exhausted  by  a  Sturjevant  nudtivanc  exhaust  fan 
driven  by  a  20  hp.  motor.  .\t  ^le  other  end  of  the  shop  are 
grouped  several  machine  tools,  ir  eluding  a  nut  tapping  machine 
and  double  head  bolt  cutter.  Tl  is  shop  is  designed  to  salvage 
all  serviceable  material  remo\  ed  in  the  car  repair  shop. 
Sjiraguc  trolley  hoists  of  one-ton  capacity  are  used  in  the  black- 
smith shop  to  a  limited  extent  Ixth  for  carrying  material  from 
the  erecting  shop  and  from  the  leavy  material  storage  outside 
of  the  building.  The  tracks  are  arranged  to  directly  serve  the 
Xewton  cold  saw  and  the  double  punch  and  shear. 

The  space  adjoining  the  smith  |hop  and  extending  to  the  end 
of  the  building  is  occujiied  by  the  *hcel  shop.  The  wheel  presses 
and  wheel  lathe  are  arranged  sol  that  mounted  wheels  may  be 
rolled  directly  to  or  from  each  machine  on  tracks  passing  through 
doors  opening  on  the  Gantry  crarjeway.     .\  st'iuhrd  g-jjre  mite- 
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rial  track  enters  the  shop  at  the  end  of  the  building  and  extends 
down  the  center,  pneumatic  lifts  being  provided  at  the  inter- 
sections with  the  cross  tracks  above  referred  to.  The  axle  lathes 
are  ranged  along  the  inside  wall  of  the  shop.  They  are  served  by 
one-ton  Sprague  electric  trolley  hoists  operating  on  a  longitudinal 
track,  extending  over  all  of  the  machines.  A  transverse  track 
with  a  switcli  connection  leads  to  each  wheel  press.  These  are  not 
uenerally  used,  however,  as  the  hoists  tind  their  greatest  useful- 


HO 

\ 
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Barrel    Paint   Mixers   in   the   Paint   Storage    IHouse 

ness  in  handling  axles  into  and  out  of  the  lathes  rather  than 
in  shop  transportation  since  the  lathes  and  wheel  presses  are 
seldom  operating  in  svnchronism.     '.•.'..■."-;♦.:/■.',•.  ■•■•-:, 

SAND   BL.VSTING    AND    PAINTING 

The  work  of  sand  blasting  both  steel  cars  and  locomotive 
tenders  is  carried  on  in  a  building  provided  exclusively  for 
that  purpose.  This  l)uilding  is  90  ft.  long  and  has  one  stand- 
ard gage  track  extending  throughout  its  entire  length,  ."It 
is  28  ft.  wide  inside  and  thus  provides  ample  room  on  either 
side  of  the  track.     The  construction  is  of  concrete,  brick  and 


steel,  and  the  sides  are  entirely  of  glass  from  a  point  about 
5  ft.  above  the  floor  to  the  roof.  Continuous  operating 
sashes  are  provided  for  the  entire  area  of  the  glass,  with  the 
exception  of  a  short  distance  on  both  sides  at  the  end  of 
the  building,  where  the  dry  sand  storage  bins  are  lt)cated. 
On  the  end  of  the  building  toward  the  car  repair  shop  is 
built  a  sand  drying  room  of  brick  and  concrete  construcJtiQn, 
and  beyond  this  is  a  frame  sand  storage  shed.       V  :'t/IX  vtv 


^nge  h  Raise 

■  Screen  4x4  fie*h  ' 


;•...;,;   Dry  Sand    Elevator   Used    in  the   Sand    Blast   House      .•-;■;.•,•' 

The  sand  drying  stove  is  of  very  simple  construction.  It 
is  made  up  of  three  ring  sections  and  a  liemispherical  top,  ^ 
all  of  cast  iron.  The  lower  ring  forms  the  ash  pit  and  a 
smoke  flue  connection  is  provided  in  the  top  of  the  hemi- 
\  spherical  section.  A  sand  hopper  surrounds  the  stove  to  the 
grate,  delivering  sand  to  the  floor  through  gates  at  the  bot-    ■' 

torn.  .  :/:/.  ":--^:^  ■;  ••'-..;,'  -^  .  ■  ;  ^\  >■■■■•. ^  I  ''  '..-^  ■='^';'  •.^■- >:[■-.-.  •'-  ,  .- 
There  are  two  tlry-  sand  storage  hins  in  tile  sand  bfasf ' 
iKHise,  one  on  either  side  of  the  building.  One  of  these  con-  / 
tains  new  sand  only,  used  sand  being  carried  in  the  other.  / 
Sand  from  the  drying  room  is  elevated  to  the  storage  bin  '"' 
in  the  sand  blast  house  by  a  pneumatic  ejector,  the  essential  ; 


Sand   Blast  House;  the  Sides  Are   Enclosed  with  Continuous  Operating   Sash 
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i4crtrko»"«flu^s,  an«^  iIh>  lil^^  >lii>li  i<  r«:;i(lily  :u\<.>^ilil(.-  for 

'  \hr  n-iiairing  ami  >trati;Iac'nijij:  of  ji1:iiii;il;<(1  iiLif'^  ..r  -inuiiiial 
vtrii^.ns  rt-niovvil  frujii  the  airs..    All  rivet  iieaters  are  portable 

:..'".U  JtinKiCfs.  tlu"  iijMieiiii:  pijivd  ilireitly  t<i  tap-  ooir, ».iiKiitlv  \"- 
\;ate<I  will  in  tlu  iniildiuii.  At  tlu*  prr^eiil  time  "uW  •  >nv  irark 
*»   tise<l  vxfUisiveiy   f?.>r ■  stevl  am r   reiiair-,  cnnsideralile   \\i"m1   ear 

-AvorJc  beinijj  taketi  eare^  iIh'  dlur.      Ilir  \\\i>  <.■■.[<  liav-  are 

-iVveil  e\elii>ively   Itvr  wutxl  car  reiiair>.     Tiuv    are  iirnviileij   with 

.-r  Verluad   Hylnint;   by  -a  *a\v-liKitli   r.K.f  and  side  lijilu   l>y   larye 

^\y;iii|t>\vs  in  ;t]jc  tK>rth  siiclc  (iflhe^^d 
.  ,  Vonipri'^seil  ait  is  icarried   thnaiiih  a- 5  ii'.  jiipt-  in   tiu'  ttninei 

i;tV>  ■»   fH>in^  just'  «.ut>ide   of  the    Wt-st    end    wall    ..f    iln.'    cur    ripair 

:>|b'ii.  I'r«'m  this  liiiini  the  jiipe  is  carried  np  the  end  of  tJie 
Imiliiiiiii.  jiasMi-iji  tl'r^iUjih  the  wall  at  a  fioint  ah<.iit  J.^  ft.  ahovi' 
:i.e -jiroiMvd.  .Tlie  ilis^triliutii'U  systwir  e<.>ns4sts  <•(  >  ne  niaiti  and 
»'.:ree  avixitfary  pi^e  liuis  carried  ■>\erhead  and  extending  tlu- 
lenjith  of  the- sho]t      Tlieniain   pipe   i-   I'laoed   hitwit-n   tie  >teel 

^ei^r  kiy  and  t'H-  adjt»iiiinu  vvoiid  car  ha>.  The  aii\iliary  liiies 
are  K'Cated  along  tliv';ni 'nil  and  ><  auli  walls  «.f  the  rreciin.i;  -^hop 
ard  lietWecH .  the  two  .\v.oii4  oar  Imys.  Tlu-  main  pipt-  i-..n>iNi> 
^1  three  <ection>,  each,  yxtendiiiji  alx't»t  one-third  tlie  Kiit;th  of 
ijte.sboji.  the  lirSt  ot  3  in.,  the  svcoml  of  4  in.,  ami  the  third  of 
3  in;  |>ittt'..  .  At  the:  Otids 'cif  the  two  larger  section^  arc  cross  lit- 
lirigs  frtitiV  each  t:'t~:  which  '2  in.  fved  pipes  lead  across  to  the 
;t'.!\iliar>  lines  north  of  the  >teel  car  hay.     Tlu-  -oiuh  line  i-  con- 

.-nicted  to  the  main  at  either  end  of  tiie  shop,  tin-  Iwj  lines  and 
iced  jiiJK'  tlhi!*' formin.e  a  i-losvd  l<M»j>.  Iii  t'aelt  .«f  iln-  fevd  pi'its 
j^  placed  a  o()-' :■  in;  liy  %  .in,  air  resorvoir  fr«ini  which  a   '_■  in. 

^drain  iiipe  Uad^  t<.i  theMoor.  jVrop  pipe>  1  it),  in  dianteter  lead 
from  till-   f.>nr  loni.iitn'linal  -nppK    pipi>  at   i\ir>    -o'lid  chnnn. 

,tli€  Colinntis  heiny  p}aced  i(>  ft.  apart.  Ivacii  drop  leads  \'<  a 
sjjccial  wye  titting.  the.tWo  hranilu-s  -if  which  arc  ciiincrted  to 
-5  i   in.    Wtstnitihouse   cutout    co^ks   located   ^    ft.   'i   in.    ahove   tlu- 

:fl«>or.     The.  «.rt>"th)g  .sh»T4>  is  heated  I »y   hot  air   fnrni-luti   hy   tw^ 


•■  .1- 


X. 


Steel   Car   Bay    in   the  Car   Repair   Shop 

.  ;■  >i;Mi    lu-atiiig    set^  .rQC,atcd  .  on    me//aniiu-    tl^ors    o\er    tl  r    xt^ri- 

.  ,'•      'r«>oTn'  an<l  «*heett .slu .p.;   -I'hf  If. .t.air  is distrihuied  ah  'nu  ; lu-  »•  ■nth 

..y    \'^ali  V>y  a  conijniialVon  op  the  tunnel  from  tlu-   power  hiii-c  and 

•  V-    a]c>Hg  the  iiorth  wall  liy.Huan>  of  a  lonviitudinal  ami  iw.i  tran>- 

^  A:    vt-t-it-.air  UtK^        (  )ntlet>   from   tlu-. longitudinal   ducts  are  placed 

..;  \  ■'   aj  Teguhit'  -iiite.nals  .alwiin '3)   tt.^^;^  tlu    air    heinu    deli\erid 

. '.     ■    tliTough   the    lloor   closo   to   tlu-   wall,       I  lu-   mean-   hy    whicii    tlu 

:.'-     |ht\v  1  if  air  is  controlled  and  directed  at  each  oiulet   i-  >hown   in 

'•..;    detail   in  one  4it   Ihi.- drawing».     .\ir   f. .r   the    fan-   i-   drawn    di- 

;;    .'..rectly    lr<.«rti   ilTr  main    .shop,  space   thrniu;!)    intake-   in    tlu-   -outh 

.':'■:    vivll  '•t  the  i-r(u-ting.l.rjiy..    Tht*  lieatin-.:    -takk-  are  jirix.  idrd   wiiii 


■•-  ',-.'■.■■    .     ■■  ---i  "  ■'  '■■■  -"' 


Ii.  ill    Ii\r    aiul    i-xhan-i    -tiam    i 
c  inu-cti' in  t"  tlu-  p'pwt-r  honsf. 
I  he  -tor<.r<oni  i-  alioii!    151'   i 
p:irtnu-nt  -lock  of  the  smaller  ni 
;:>   malK-al'U-   ca.xtins.--.   coiipK-r  i 
wasluTs.  nut-,  etc.     (  hu-  end  oi 
pair  and  -tora.Lic  >>i  air  hr.-iki-  .-i 
.\djoining    the    >torer<  om    i> 
extemi-    ahout    on.i'-third    tie    K 
catcd    opposite   th«-   middle   -.f   tl 
with  a    liilK-  \    |ont->   .\...  2  .!■ 


\oi.  S<^   .\o.  J 


micctioii.i.   a.>   well   as   a    returit 

.  1  n;;  and  o-'iUain-  a  -ion-  dey- 
lorial-  .used  in  the  car  shop,  such 
irt-.  rivets  and  1m 'Its.  grahirons, 
tl'.e  room  i-  devoted  to  the  re- 
laratns.  -."■;-^.v;, •■"...  ;v.- >' .'...;-,-,-  . 
u-  -mith  and  plati-  -ho]i  which 
gth  <•{  tlu-  Iiuildiny.  ami  is  hv 
.-  steel  car  Iiay.  It  is  equipped 
ihie  puiuli  and   ^lu•ar.  oiu-  J.(I(W 


Interior    of    the    Sand     Blast     Hkuse    Showing    the     Dry    Sand 
■:;'■■       '■'.:-  Storagel  Bins  ..  •,. 


III.  .nicl  .im-  ?{)0  11).  -team  hamuK 
ft.  Ii>  14  ft.  oil  fnrnacr  for  ret- 
laiuou>  material  ri-m'i\i-<l  fr'im 
ditjoii.  The  from  .,f  tlu-  I'nrna 
wall,  ami  i-  located  directly  in  f 
of  the  -h..p.  (  Mu-  ind  ..f  tlu-  -hi 
lire-,  eiuht  in  mtmher.  wl  ich  art 
i-(.--s  to  tin-  -iiam  hanmu-r-.  I 
mar  tlu-  niiddlt-  of  the  >h<ip  and 
al-o  reaclu-  f< air  llrt'S.  J-'ofced 
hv  a   -Nil.  S  Stnrtfxant   iilowt-r  dr 


'^■T. 

"^■'■■'i] 
■•■-'.f*-^ 


r.  a  Xi-wtmi  culd  -aw  and  a  V  ' 
iimin.Li  ln-iu  plates  and  miscel- 
steel  cars  in  a  ilamagi-d  con- 
i-  i-  .^  ft.  outride  of  tlu-  -hoji 
tun  of  a  door  luar  the  midillc 
i-  ofiiiiiitd  hy  tlu-  hlacksmith 
lotn  i-nic-iitly  arrangi-d  f.ir  ac- 
u-  J,(KM)  111.  hammer  i>  place'! 
i>  -i-r\i-d  li_\  a  jil>  cratu-  which 
Iraft  i-  furni-hed  for  the  fires 
\  en   li\    a  M^  hp.  nii'tur  and  the  :■ 


'        •     t'   I-'S  ^'  "     i  ■ 
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-lU'iki  i-  i-xhan-ted  ,hy  a  ."-^inr 
ilri\ni  hy  a  2(i  lip.  niotrtr.  ,,\t  i 
ur'iiniid  scveraT  machine  tooN.  in 
and  d.'Uhlc-  luad  Imlt  cnfti-r.  Tl 
all  ^crx  ircalilt-  iratirial  rcuinv 
."^pramu-  irolhy  hoists  tit  ,(*ni--lon 


in    the    Erecting    Shop 


\  ant  nmlti.vane  exhaust  faii 
u-  ..ili(-r  i-n<l  of  the  -liop  lire- 
Indin'-;  a  mil  t.ippinii  machine, 
-  -hull  i-  <!i-i'-;iu-d  tn  -'iKaye 
ed  in  tile  car  repair  -hop. 
apacity  are  n-id  in  the  Mack- 


tlu-   ereftiiii.;   sloji  and    from   the   ! 
■  if   tlu-  hiiilding.      Mu-   tracks  ari- 
Wwiiiii    c'd    -aw    and    tlu-    duuhle 

Tlu-  -jiace  adj< lining   tlu-  smith 
iif  the  liuilding  is  <iccupied  hy  tlu-  \ 
and    wheel   lathe   .-irc   arranged   so 
riilKd  din-ctlx   to  or  frmn  each  mac 
.'..■r-  I'pcniim  i-n  tl't-  (la.ntry  cr:;i 


i-a\y    material    -tora.i^e   oUt-i<U' ■ 

irrange(l  to   din-ctly  .-er\e   the   . 

l>nnch   and   slu-ar.  -.  '     -  . 

iop  and  extending  t-i  the  end 
lu-vl  sIm.]i.      Ilu-  wIk-i-I  presses  v 

that  niountid  wheels  may  he  : 
line  on  tr.ick-  i:a--iii!^  tln4>ugh"- 
v\a\.     .\  st-.ijd;.»-d  'V'.gt'  nrt:t--  -. 


mith   >hiip  til  a    liinitid  exli-nt   In  th    for   carryin-,;   material    from  ,    .- 
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T'.;il  track  intcr>  tlu  >iMii»  at  the  cml  **f  the  IniiMini:  and  extends 
't;l<i\\;ii  tile  center.  piKMimatio  lifts  Ijeiii};  pntviik-d  al  the  inter- 
<ei-tiotis  witli  tile  crnss  tracks  a1wi\e  referred  to.  The  axle  lathes 
are  raniied  alont;  the  insi(!e  wall  '<\  the  shop.  I  hey.  are  served  liy 
.tiHe-toii  Siirajiue  electric  trdlKy  h-ist^  <iieralitiii  oil  :i  l<»ni{itndinal 


steeU  aiid  tire  sitles  nrv  eiuirvly  yf  plsijrrf  Cpjuj  a  p«oi«  nl'uat 
5  <  ft. '  uhove  xhv  iioor  i< •  the  roof.  Coiuinuf »tis  oi»en(tiii>r 
sashes  are  i>ruvided  for  the  entire  at^i: <yi  the  ylas>. ^vith  thv 
exvepti*  >n  « 4  a  <ln ^rt  di-tatic«-  «»n  both  Viides •  at  ^the  end  i.»f 
the-  Imildinj;^  Avhcto  the  dry    >aiul   stor'age  liins  are  looaied. 


tVriek.  exleiidiiii::  "ver  all  >>i  tlu  niacliiiu-.  A  transverse  trn€k\  Oti ;  the;  citd  ^►f■  the  hujldin  t^^vard  the  car  repair  shojij^ 
u/ith  a  switch  o-nnecti..n  leads  t.i  each  uliecl  i)re».  These  are  ii'>l  hivilt  a  satKl  dryiufi^' nH>iii  <>f  Urick  and  omrrete  C;«>u>^l.nicti'»ti, 
ueiicrally  UM,<t.  however,  as  the  hoists  IJiitl  tlieit-  sireaiest  usettij-      and  heyxiiid  this  is  a  iranie  saii.f  stonij^e  ^lu"*!-.^        "'    ,-•       '• 


^    'ireerr.  ^     . 


...-.-•■         Barrel    Paint   Mixers  in  the   Paint   Storage   House     /, 

iuss  , ill    JiandlinK    axles    liitoanti    out   of   ilu-    lather    rather   than 

iVrslioj)   transportation    since   the   lathes   and    wheel   presses   are 

i.si'ldoin   operating   in   synchromsni.  >!^  ;    ;    :';.-0 

vj;.';  >/.;  r  ^  ^  .- :<siA?:t>  Bi-AsTtxc;  aSu  pxlxtiXG  ■■■■■' ^:'^  '.-.   "'.v!;^;  \ 

":  The  work  of  sand  Idastinij  hotli  >nel  car?  aiid  h>vnniattve 
tend(.-r>.  i>  carrinl  on  in  a  hnildins.:  i>ro\i(Icd  exclusively  lor 
tliat  i>urii">t.  This  huildiiij^  i<  '0  ft.  hut;  and  h;i.s  one  stand- 
ard naije  track  extendini;  throiii.;hoiu  it-«  entire  lenijth,  \  |t 
is  2iS  ft.  wide  inside  and  thtts  provides  ample  rooinoH  either 
j^ute  ot  tile  track.     The  con>trnction  is  of  c.i^ncrete.  hrick  and 


:      .    :.    Dry    Snnd    Elevator    Used    in    the    Sand    Blast    House      .-.  '    / 

The  saitd  dryirtji   stVn  e   i>  of  \  ivTy   >iiiipic  vvrn^tructtAMr     ft . 
; ij  tnack*  up ;  of  tjiree   riny    -cctioiis  airid  a   heiuisj>lHrit''aV  t«»p... 
allof   cast  ,iron.l    The   1<  -u  i  r   rins.;:  f«>rins  tJiV  .ash   pit  ;in«I  a 
sn;oke   due   couneCtiun    is   ]>ro\idvd   in    the  top   of   the   henii- 
>ldu-rical   svx'ti'  >^\.     A  sand  hiipjier  >urp «unds  the  st»»Ae  i«)  the 
/yratCv  dediVepins .sait*V t^    the  tl<>t>r  throujafh  ^atcS.  at  tlit-" b*H-- 
totn,--.,  '  -;;.    ■  •  ',:-'^- :■}:'/■  ■:.     '■:  -^  ■  :    ■  '■••■':■■  -■;■'■  .'':■'.■■'-'■.:"'■  .s;  ■"':'  ••"  V  ■'■ 
Tliere    arv    lw'<»    dry   .<art<i    st'^ra.afe  Tiins    ill    tlio    sanr}    !da>i 
house,  oiie  on  either  >idi-  of  tlu-  buildinj;.     t  Mie  of  thesv  ci.m- ' 
rains  new  -  sand  iiiily.  used   sand  heins  carried  in  .  the :  •  itliCT. 
Sand    frifni  the   dryiiiii   ro<>in    is  elevated  t«v  tiu'   stx^rajje-   bin 
isi  thC:  .siind  Idast  h<nise  l»y  a  ptuuniatic  ejectof.  tUe:  e;ss^.•nfia^ 


Sand  Blast  House;  the  Sides  Are   EncJosed  vyith  Continuous  Operating   Sash 
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details  of  which  are  shown  in  one  of  the  engravings.  The 
sand  is  shoveled  from  the  floor  into  a  screen-covered  hopper, 
from  which  it  runs  into  a  >teel  tank  below  the  level  of  the 
tloor.  When  the  tank  is  tilled  the  plug  cock  in  the  hopper 
connection  is  closed,  and  tiie  sand  is  elevated  to  the  bin  by 
means  of  compressed  air.  A  similar  hopper  is  located  un- 
der the  used  sand  bin.  It  has  been  found  that  the  sand  may 
be  used  several  times  before  losing  its  cutting  power,  and 
this  hopper  is  employed  in  elevating  used  sand  from  the 
floor  to  the  bin  above  it.  A  supply  of  either  quality  of  sand 
is  thus  always  available. 

•■'  The  paint  shop  occupies  a  building  200  ft.  long  by  50  ft. 
wide,  through  which  extend. two  tracks.  This  building  is 
well  lighted  and  ventilated  \\  windows  of  the  same  con- 
struction as  those  in  the  sand  blast  house.  It  is  provided 
with  a  loose  cinder  floor  which  is  much  more  readily  kept 
clean  than  a  hard  floor,  where  pneumatic  paint  sprays  are 
used.  The  paint  storage  and  mixing  rooms  are  in  a  separate 
building,  near  the  paint  shop.  The  mixing  room  contains 
four  motor-driven  Kent  barrel  mixers,  served  by  a  differen- 
tial trolley  hoist  by  means  of  which  barrels  are  readily 
handled  from  the  floor  and  dumped  into  the  mixer  tanks. 
In  addition  to  paint  storage  rooms  this  building  also  con- 
tains a  stencil  room,  provided  with  facilities  for  cutting  and 
storing  the  stencils  for  freight  car  lettering. 
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the  width  of  the  car,  these  being  use  to  close  the  hoppers  when 
the  buggies  are  tilled.  The  coal  that  runs  over  is  shoveled  up 
in  order  to  keep  the  floor  clean,  so  ihat  the  manipulation  of  the 
buggies  will  not  be  hampered. 

By  following  this  method  the  second  handling  of  the  coal  has 
been  done  away  with,  and  not  only  has  a  saving  in  time  and 
cost  of  coaling  engines  been  effected 
a  marked  reduction  in  steam  failure; 
the  fact  that  a  much  more  uniform 
delivered  to  tiie  locomotives,  all  engines  getting  about  the  same 
percentage  of  slack  and  lump.  Wh«  n  the  coal  was  dumped  on 
the  floor  a  large  portion  of  the  lun 
the  pile.  The  first  engines  coaled  a 
got  a  large  percentage  of  the  lump; 
large  percentage  of  slack. 
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but  there  has  been  noticed 
This  is  accounted  for  by- 
grade  of  coal  is  now  being 


ps  rolled  to  the  outside  of 
ter  a  car  had  been  dumped 
while  later  engines  got  a 


DYNAMOMETER 


BY   EDWARD  G.  SCHMIDT  .:• 

Professor  of  Railway  Engineerinfi,  University  of  Illinois,  Urbana,  III. 

Some    months    ago    the    writer    nas    commissioned    by    the 


Imperial    Government    Railways   o 


Japan    to   design    and   to 


have  built   in  the  United  States,  a  <1  ynamometer  car.     This  car, 


which  was  completed  and  shipped 


IMPROVED    PERFORMANCE    WITH    OLD- 
TYPE  COALING  FACILITIES 


has  recently  arrived  in  Japan.     Tie  general  dimensions  and 


the  general  specifications  of  the  c 


vV-  BY  J.  S.  WILLIAMS 

>  General  Foreman,  Chesapeake  &  Ohio,  Charlottesville,  Va. 

The  old  style  coal  bin  as  a  means  of  coaling  locomotives  is 
still  much  in  evidence  on  some  railroads  at  points  where  con- 
."^iderable  numbers  of  engines  are  handled.  With  such  facilities 
the  mechanical  department  is  confronted  with  the  problem  of 
keeping  the  cost  of  turning  engines  within  reasonable  limits,  as 
well  as  getting  engines  coaled  in  time  to  make  the  necessary 
running  repairs  before  their  layover  time  is  up. 

Where  engines  are  coaled  from  a  bin  the  usual  practice  is  to 
dump  the  coal  from  the  car  to  the  floor  of  the  bin,  from  which 
point  it  is  shoveled  into  buggies  and  hoisted  to  the  tender  of  the 
locomotive.  Handling  coal  in  this  manner  requires  considerable 
labor,  and  where  many  engines  are  handled  is  very  slow  under 
the  best  of  conditions.     A  plan  has  been  i)ut  into  efi"ect  fm  the 


during  the  past  summer, 


r  were  laid  down  by  Mr. 


t|ie   choice   of   the   car   de» 
as   well   as   in   all    details. 


■i-iV' 


X^.i 


S.    Matsuno,   chief  of  the   motive   flower   section   of  the  Jap 

anese   government   railways.      In 

sign   and   of   the    type   of   erjuipment 

the  designer  was  left  free  to  follow  his  own  judgment 

The  car  was  designed  to  measur  ;  and  to  record  data  need- 
ed in  making  tests  to  determine  triin  resistance  and  tests  of 
locomotive  performance  on  steam  roads.  It  is  accordingly 
equipped  to  record  drawbar  pull,  drawbar  work,  speed,  time, 
distance  traveled,  position  of  mile-posts  and  stations,  the 
direction  and  velocity  of  the  winti  with  respect  to  the  car, 
and  the  vacuum  in  the  brake  cylin(|ers.  In  addition  to  these 
records,  it  is  possible  on  occasion  to  record  also  such  data 
of  locomotive  operation  as  the  time  of  taking  indicator  cards,, 
the  position  of  the  reverse  lever  ancj  throttle,  etc. 

The  car  itself  is  47  ft.  10  in.  long  over  the  buffers,  8  ft. 
6  in.  wide  over  all  and  12  ft.  hiph.  The  underframe  and 
platforms  are  of  steel  and  the  bodj^  of  wood.     It  is  finished 

steam  HeaHng  Pipe 

2    " 
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Floor   Plan   of  the    Dynamometer   Car 


Chesapeake  &  Ohio  at  Charlottesville.  Va..  whereby  the  handling 
of  coal  has  been  reduced  from  8}^  cents  per  ton  to  5j^  cents  per 
ton.  the  force  required  being  reduced  about  one-third,  and  the 
engines  being  coaled  with  greater  despatch. 

Instead  of  dumping  the  coal  directly  onto  the  floor  of  the  bin 
two  buggies  are  placed  under  the  car  at  one  time  and  filled  by 
opening  the  hopper  doors  far  enough  to  facilitate  the  free  run- 
ning of  the  coal.  The  flow  of  the  coal  is  controlled  by  placing 
under  the  car  four  2  in.  by  10  in.  oak  planks,  36  in.  longer  than 


are  of  3  ft.  6  in.  gage,  of 
or  high  speeds.     The  car 


within  in  quartered  oak.  The  truck 
all-steel  construction  and  suitable 
has  the  buffers,  vacuum  brake,  an  1  hook  and  link  couplers, 
which  are  common  in  Japanese  rkilway  practice.  A  space 
of  13  ft.  at  the  rear  end  of  the  ckr  is  occupied  by  a  berth 
section,  lockers  and  lavatories,  leaving  a  workroom  7  ft.  9  in. 
wide  by  27  ft.  long,  which  contains  the  recording  apparatus, 
work  bench,  desk  and  other  equipment.  The  car  is  equipped 
with   an   axle   generator  and   storz  ge   battery,   which   furnish 
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current,  not  only  for  the  lights  but  for  the  motor  and  mag- 
nets incorporated  in  the  recording  apparatus,  and  for  other 
electrical  equipment. 

Motion  for  all  apparatus  within  the  car  is  obtained,  by 
means  of  gearing,  from  the  axle  of  an  auxiliary  truck,  lo- 
cated behind  the  forward  car  truck.  This  truck  carries  a 
pair  of  small  wheels  on  a  single  axle  whose  relation  to  the 
car  axis  remains  fixed,  thereby  permitting  a  simpler  arrange- 
ment of  gears  than  if  the  motion  were  derived  from  one  of 
the  axles  of  the  regular  trucks  which  have  a  considerable 
motion  with  respect  to  tlie  car  axis.  Furthermore,  since  the 
wheels  of  the  auxiliary  truck  are  not  subjected  to  brake- 
shoe  action,  their  diameter  changes  much  less  rapidly  than 
the  diameter  of  the  regular  truck  wheels,  and  consequently 
the  speed  of  motion  of  the  apparatus  within  the  car  is  sub- 


be  changed  from  test  to  test  to  correspond  in  strength  with 
the  maximum  working  pressure  in  the  oil. 

The  general  design  of  the  dynamometer  mechanism  is 
shown  in  the  accompanying  illustrations.  This  design  has 
been  somewhat  complicated  by  the  fact  that  the  owners  in- 
sisted on  retaining  the  ordinary  buffers,  even  though  it 
should  prove  necessary  to  separately  register  on  the  rec  >rd 
the  amount  of  the  buflfer  tlirust.  It  has  proved  feasi.le. 
however,  to  avoid  doing  this.  There  is  provided  in  the  dra«rr 
bar  mechanism  an  equalizing  lever  which  swivels  on  a  pin 
carried  in  the  central  axis  of  the  drawbar  yoke.  The  buffers, 
instead  of  having  tlieir  seat  in  the  car  frame,  deliver  their 
thrust  against  the  ends  of  this  lever.  The  thrusts  on  the 
buffers,  therefore,  merely  set  up  in  the  drawbar  mechanism 
internal    stresses    which    arc    not    transmitted  lo    the    dyna- 


Auxiliary  Truck  and  Gearing  for  Driving  the  Dynamometer  Car  Mechanism 


ject  to  less  variation  and  correction  than  if  the  motion  had 
been  transmitted  from  one  of  the  regular  truck  wheels.  Pro- 
vision is  made  for  raising  the  wheels  of  this  truck  from  the 
rail  when  the  apparatus  within  the  car  is  not  being  used. 

The  dynamometer  for  measuring  the  draw'bar  pull  is  an 
oil-filled  cylinder  mounted  on  the  center  sills  toward  the 
front  end  of  the  car.  Through  a  yoke  the  piston  of  this 
cylinder  is  connected  to  the  car  drawbar,  and  consequent!}' 
the  whole  pull  of  the  locomotive  upon  the  car  is  received 
against  the  oil  in  the  cylinder.  The  pressure  built  up  in  this 
oil  is  transmitted  through  a  ^-in.  pipe  to  a  small  indicator, 
located  on  the  recording  table  within  the  car.  The  maximum 
puU  to  be  registered  by  the  car  is  80,000  lb.  The  sectional 
area  of  the  dynamometer  cylinder  is  about  91  sq.  in.,  and 
the  maximum  working  pressure  in  the  oil,  therefore,  will  not 
exceed  880  lb.  per  sq.  in.     The  springs  in  the  indicator  may 


mometer  cylinder,  and  the  buffer  thrusts  in -110' wise  affect 
the  pull  record.  .v  -     .  ^   "^  -'^     =;    ■--:.■...■ 

All  parts  of  the  buffer  and  drawbar  mcciiiamsm  arc  cafriet! 
by  rollers  to  minimize  friction.  For  the  >an-.e  reason  the 
piston  of  the  dynamometer  cylinder  is  not  packed,  the  piston 
having  a  ground  fit  in  the  cylinder.  As  a  result  of  this,  a 
certain  leakage  of  oil  takes  place  past  the  pist<m.  To  com- 
pensate for  this  leakage,  oil  is  pumped  into  the  cylinder  by 
means  of  a  hand-operated  pump.  The  leakage  from  the  cyl- 
inder is  received  in  a  drip  tank  and  is  returned  thence  to  the 
oil  reservoir  by  means  of  compressed  air.  which  is  supplied 
by  a  small  motor-driven  compressor  located  within  the  car. 

All  records  are  made  on  a  continuous  strip  of  paper  30 
in.  wide,  which  moves  over  the  surface  of  the  recording 
table.  When  desired,  the  paper  may  be  driven  by  means  of 
a  motor  mounted  on  the  table  base,  in  which  case  the  records 
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are  made  on  a  time  base  instead  of  on  a  distance  base.     When  these  records  being  ccntrolltd  thiDUgh  the  medium  of  eke-.  .;.;•><.:. r. 

driven  from  the  truck  below  the  car,  the  paper  travels  either  tro-magnets. 

1/16  in.,  '4  >"•.  f^r  1  in-  ^or  each  100  ft.  of  car  travel.     When  The  speed  record  is  obtained  b;    means  of  a   Boyer  speed  v.-";.. IV^ 

driven  bj*  the  motor,  the  paper  travels  at  either  5  in.,  20  in..  recorder    mounted    on    the    base     )f    the    table    and    directly 

or  80  in.  per  minute.     -As  may  be  seen  in  the  top  view  of  the  geared   to   one   of   the   spindles   of   the   main   gear   case.     The    ;:.Sc'C'-.| 

recording  table,  all  the  pens  for  the  various  records  are  ar  mi  t;on    of   the   speed    recorder   piston   rod    is   transmitted   to 


/4s 
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Arrangement  of  the  Dynamometer  and  Allied   Parts,   Showing  the  Method  of  Taking  Care  of  the  Buffer  Thrusts 


ranged  to  travel  in  the  same  straight  line.     Datum  pens  ar-  the  upper  surface  of  the  table  and  tiansformed  from  a  verti- 

ranged  in  front  of  these  pens  draw  base  lines  for  the  records  cal  to  a  horizontal  motion  by  means  of  a  slotted  bell-crank 

of    drawbar    pull,    speed,    wind    direction    and    brake    cylinder  which  moves  a  small  carriage  on  the;  top  of  the  table,  shown 

pressure.     All  other  records  are  drawn  as  straight  lines,  with  at   the   right   in  the  top   view  of  th^   recording  table.     This 

offsets  occurring  in  the  lines  at  certain  intervals,  the  pens  for  linkage    also    increases    the    normal     naxinuim    travel    of    the 
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Coyer  gage  from  3  in.  to  6  in.  Provision  is  made  for  driv-  on  the  cliart  through  the  medium  of  a-  pen  controlled  by  an 
ing   this   instrument    at    twice    its    normal    speed.      For    low-      electro-magnet.  V;    ■•:  .-"^^■^■■^^^^^  >^^^^^  ■'."'•.;r  ' 

speed  tests,  the  speed  recorder  is  run  in  high  gear,  and  for  The  pen  which  draws  the  record  of  pressure  in  the  brake 

high-speed  tests  in  the  low  gear.  The  shift  from  high  to  low  cylinder  is  carried  on  an  extension  of  the  piston  rod  ol  a 
gear  may  be  accomplished  either  by  one  of  the  operating  small  indicator  similar  in  design  to  an  ordinary  steam  engine 
levers  or  by  means  of  an   electrically-operated  clutch   which      indicator,    the    cylinder    of    this    instrument    being    connected* 

with  the  main  cylinder  of  the  vacuum  lirake.  The  record 
of  distance  traveled  is  made  by  a  pair  of  contact  points 
placed  on  one  of  the  gears  of  the  main  gear  train,  which 
makes  one  revolution  for  each  1.000  ft.  of  car  travel.     These 


kw^B^^CQi^^^M^^^^E^BI 

t* 

""^hB 

-^  |MI 

Bfli  " 

^ 

"^^.iShb 

I^^^^^^^^^^^^^^^^H^^I 

Front  View  of  the  Recording  Table 

yies  into  action  when  the  speed  curve  pen  reaches  the  limit 
i»f  its  travel.  A  speedometer,  such  as  is  commonly  used  on 
automobiles,  is  used  for  determining  the  momentary  speed. 
Tliese  instruments  have  a  range  up  to  85  m.  p.  h..  and  it  is 
expected  tliat  the  car  will  occasionally  be  operated  at  that 
speed.  \\'in<l  direction  with  respect  to  the  car  axis  is  also 
recorded  on  tlie  chart.  The  spindle  of  a  wind  vane  mounted 
on   tile   roof  of  the   car   projects  downward  to   the   recording 


Instrument  for   Recording  the   Amount  of  Work   Done  at  the 

■'  '.-  Drawbar 


contact  points  control  an  electric  circuit  through  one  of  the 
magnets,  wiiich  in  turn  controls  the  distance  pen. 

A  work  recorder  or  planimeter,  whose  purpose  is  to  auto-  yj.- 
table  where,  tlirousjli  a  crank  and  a  yoke,  it  is  connected  to      matically  record  the  area  included  between  the  curve  of  the 


Top   of  the    Recording   Table   in   the   Japanese   Government    Railways    Dynamometer   Car 


tile  wind  direction  pen.     This  pen  draws  a  curve  whose  ordi-  drawliar  pull  and  its  datum  line,  is  used  on  this  car,  the  de- 

nate  is  the  sine  of  the  angle   made  l)y  the  wind   vane   with   the  siy;n    being    shown    in    one    of   the    photographs.      It    consists 

longitudinal   axis   of   the    car.      The   wind    velocity    record   is  essentially  of  an   accurately   ground   steel   cylinder,   which   is 

obtained    by   means  of  an   anemometer  of  the   pattern   used  n  contact  with  and  is  rolled  by  a  ground  spherical  surface, 

by  the.  United  States  Weather   Bureau,  and  makes  its  record  The  spindle  which  carries  the   segment  of  the  sphere,  shown 
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an-:  iiui<lv  <MKa  tiiHC  hasv  in>ua(l  "  if  (111  a  iH^tancv  l);i-i-.     \\  iicii  tlu-^r   mnrd.-   lu\ni;   O'liiri'lli.  il    lliit'UL;li    tin,-   iiio<liuin   of  cKc-    . 

."cirjvfn  froiir  tlitv^truok  below  the  car.  tlic  paper  tra\el-<  eitlur  ir<(-iiiaL;iut>.     .;"■..'    '■'  ■.■-^'■^''■1''  ' ::    -.    ':  \ -''■':-■:'■/:"'-'''  y- -''\ 
lyiCx  w.,   Ji   in.,  <>T  1   in.  for  ea*li    lOO  it.  <>f  ear  tra\el.      When  The   >i)ee<l   reionl   is   ohtaiiieil   l>t   means  ol'  a    I'.oyer   speed." 

ciriven  U\'  tlu*  niot<.>r.  tile  pajjer  travel>  at   either  3   in..  _'()  in..  reenrder    niuiinted    on     the    lia-e    j>\     tlie    tal)le    and    directly 

or  SO  in.  per  minute.      .\^  may  he   ^een   in  the  top   \ieu    <>i  the  yearefl    t"   «>ne    of   the    spindles    <.f|the    main    irear   case.      The 

.r^C.«>rdiH{i   t.a|»lc.   all   the   pens    lor   the    \ariou>   rerord>   are    ar  mi  t'oii    oi"    the    speed    re   order    iii-toii    rod    i>    tran-mitted    to  ;. 
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Arrangement  of   the   Dynamometer   and    Anied    Parts.    Showing  the   Method  of  Taking  Care  of  the 

"V    ■ !, :' rai».i»ed   to  tfavH  in   r^h^^^^^  Datum   ]>en-  ar-  the  tipper  stirfaee  of  the  tiiMe  ;tn«l  t   afr^fornied   front  a  vcrti- 

.^.  /      r.  •ran>,H'f.i  in  fr<>ftt  oJ   the>e  pvn.s  flr.'iw  hasv  lines  for  t!te  re«.H>r«l>  eal   to  a   horizontal   n.otion   hy   mean-   of  a   slotted   hell-crank 

i.  t    ,:'-  of    drawhar    pvtll.    speed.    vvi«i<l    direction    and    hrake    cylinder  which  moves  a  small  carriai^e  on   tlu    top  of  the  laMe.   -how  n 

.-■'?''•<'•'»'*'•''*•'-'   '^^l"*''!*^^  line>.  with  at    the    rii.;ht    in    the    top    \ie\\    of    tiii     recorilim;    tahle.      'i"hi.- 

' .     ''..."^^■pffrH-li  loCGiirrin.i;  ill  th<-  line;*  at  certaiii  interxal-.  tlie  pin-   for  linkai;*'    al>o    increa>e>    tlu-    iiornal      na\inuim    travel    of    tiie 
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Luycr  gai?e  lri»in  ^  in.  to  6  in.  IVovisi<iii  js  uutdc  lOr  <lriv- 
nig  tins  in^inmunt  at  twice  its  normal  speed.  :  For  low- 
sjieed  tests,  tlu-  siki-iI  recorder  is  run  in  lii.uli  ^car.  and  \*<r 
lii,c:h-sj>oed  test>  in  tlu-  lou  ijcar.  'J'lie  sliil'l  tVoni  hi'-ili  to  low 
j;car  may  he  accoii-.plislud  litlur  l)y  one  <>t  ilu-  <>i>er;itinji 
ievcf*  <ir'i>y.W'a**s  <»•   ^"i   ili'i-trioally-ninratid   oluioh   uhicli. 


•Tin  the  c-iiart  throuuli  IJie  inedium  6t  a  im;ii  comroHecl  Uy;  an ;.  . 

eTectro-niag!Tet..;;,/:'..^"-^f.    ■.:' -;\       ^/'y''''^;  .;'■'*  ;;'■  V  -  i-^^-.'"  ■'':  .'V''    ' 

TIk'  jKii   wlvicli  «iraAvs  tlie  Record  tn'  pressure  in   tlu'  !»rA'e 
iylin<ler   is  earrietl  on  an   extension  <.)f  the  piston   rud  ui    a   '. 
sjiiall  indicator  similar  in  dcsitrn  to  an  iirdinary  steam  en giiu-i 
indicator;   the   cylinder   of   this   iiistrutiurnt    beinj;   coiincctest  .: 
with    the    inaiii   cylinder   of    the    vacnuin    brake.      The    rec<>r<l     . 
ofdi-tance    traveled    i>    made    hy    a   pair   of,  coiUaci    point-     , 
l)laccd    on   oilf   of  the   gears   of  the   inain    year  train,  which 
n'.ikes  one  revoJHti.rn  f..r  each    l.(MMI  ft,_  ^^\  car  travel.    "These  .. 


Front   View   of  the 

)L;ie>intfi  action  when  tlu-  speed  curve  peiv  reaches  the  Itinit 
.'.•f  its  travel.  .\  >peedometcr.  such  as  is  commonly  used  on 
;aiito'nio1>iles.  is  used  for  determining  the  m.muntary  spee<l. 
''i"he,>e  in-triunents  have  a  range  up  to  S.>  ni.  p.  h..  and  it  is 
.t'Tcpt^'tcd   that    tile   car   will  occasionally   he   opera^etl  at    that 

?;4R;ed,  '  Wind  ilirectioti  wit Ii  respect  to  the  car  axis  is  al>o 
;jrecy»tded  '}n  the  chart.      Tlii'  spin<lle  «»f  alwiiul  vane;  tnottiiied 

«*n   the   roof  of   the   car   projects  <lownuard   t<»  the   recording 

table   where.  th.''"ngh   a  crank   and  a  yoke,  it   is  connected   to 


■  v.- ■^Ihstrument  for   Recording   the    Amount  of   Work    Done   at  th«; '' 
■  ■'■'  •■^•/;  ■■  '■"-.i/.i  ;;c  '  '■'  '■  Drawbar  ■■-■.:';  ■•  v  •"■"-•;; . .;   ■[  -..v...;;.-;/:  .■-;•• :-  ' 

cimtact  points  c»:>Mtrol  an  electric  circuit  thr^nigli  Mtie^if  thi-: 

magnets;  w'liich  in  turn  couirids  the  <lisiance  (♦etu:    .:■■'''::'.'■■. /'^ 

•  A  work  recorder  or  planinuter.  Avhose  purpose  is  to  aUt^v- 

inat ically.  rt:ot>rd  th e  area  i it c hn  1  ed  1  KlAvcett .  l he" cut v^t*.  V*f  ihe 
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the  \\  jncl  .hiectn  m  pen. :   'JTiis.  i>eu  draws  a  cnfve  wkt^se  ofdi- 
natc;  is  the  sine  of  the  aiigle  made  hy  tl>e  wiind  vatte;  >^ 
longitudinal    axis   •»/   the   can    ;The   wind    velocity  record  is; 

vhtaine<l    h>    hu-ans  of   aii    anemometer   of   the    jtattern    used 
hy  the   I  nited  State>  \\  euther   IVureau.  und  makes  its  record 


drawbar  pull  and 'its  datum  line,  is  used  oil  tltiscafV  thv  de 

■sij^rn    i)eing   sljAJWii   in    one   of  the   pholograi»hs.     It    coitsisl- 

:r^s*entially  of  ah  accurately   gr«ntiul  steel  cylinder,  which  is 

u   c»)ntact   with   and   is  rolled   liy  a  grouml   spherical  stirfacc. 

Ihe  spindle  which  carries  the  svginent  of  the  sphere,  sh.j^wn 


'■■•■•.  ii 

-,-  ■"^■ , 
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^^ ■  in  the  photograph,  bears  a  fixed  relation  to  the  table.  By 
,...':  means  of  gearing  this  spherical  segn.ent  is  driven  at  a  rate 
V;",""  proportional  to  the  travel  of  tlie  paper.  Tlie  cj'linder,  on  the 
'v' other  hand,  is  carried  in  a  frame  so  pivoted  that  it  may  be 
\.:.'.;  turned  about  a  vertical  axis.     To  this  frame,  near  tlie  buttoni. 

!/•     there  is  attached  an  arm,  a  portion  of  whicii  appears  in  the 

.-•photograph.  This  arm  terminates  in  a  wheel  which  pla3s  in 
^uV "  a  slotted  carriage  carried  on  the  end  of  the  rod  attached  to 
:"  V'  the  drawbar  pull  i)tn.     'I  lie  carriage   may  be  seen  at   the   left 

.;•■  side  of  the  recording  table.     By  means  i)f  these  connections. 

:•  any  movement  of  the  drawbar  pull  pen  resr.lts  in  a  corre- 
;  ;-sponding  change  in  the  angle  of  tiie  frame  wliicli  carries  tiie 
.;.■"  rolling  cylinder.  The  cylinder  is  kept  continually  in  contact 
V •■■^  with  the  sphere  by  means  of  a  spring  attached  to  the  cyl- 
y'\-  inder  frame.  The  roll  "of  the  cylinder,  which  is  directly  pro- 
,••..>"'  portional    to   the   speed    of   revolution   of   the    sphere    and   to 

•'i_the  tangent  of  tlie  angle  which  the  cylinder  axis  makes  with 
.  ;Vl  the    sphere    axis,    is    consequenth-    also    proportit  nal    to    the 

;!'. .  paper  travtl  and  the  pull  curve  ordinate.  In  other  words. 
•■>'v;  the  roll   of  the  cylinder  is   proportional   to   the  area   included 

':i.:»;  under  the  curve  of  drawbar  pull.     The  proportions  of  the  in- 

.  -'^  *  strument  are  such  that  for  each  3  s(|.  in.  of  area  the  cylinder 

..^vsill    make    one    complete    revolution,    and    for    eacli    revolution 

;;  an  oflfset  is  made  by  the  work  recording  pen. 
•  ■;■'        The    time    record   is   made   at   both    edges   of  the   chart   by 
':'■■.";  means  of  two  pens  mounted  on  one  rod.  which   is  operated 

.;^.;\  by  the  cam  and  magnet  mechanism  shown  at  the  left  of  the 
..;  recording   table.      A    clock    making   electrical    contacts   every 

..■'.;:' five   seconds   controls   these   magnets,   which   in   turn   operate 
the  pen  rod  tiirough  the  medium  of  a  pair  of  cams.     The  de- 
'sign  is  such  that  the  record  distinguishes  not  only  live-second 
intervals,  but  one-minute  intervals  as  well.     Such  other  rec- 


to the  armatures  of  electro-niapnets  mounted  on  a  bridge 
across  the  table  top.  These  niaj>iets  are  controlled  by  means 
of  push  buttons,  the  wiring  for  which  is  permanently  installed  in 
the  car. 

.\s  additional  evidence  of  Japacnese  progressiveness,  it  may 
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ords  as  the  position  of  mile  posts,  position  at  which  indicator  equipped  laboratory  for  testing  locomotives.  With  this  plant 
cards  are  taken,  reverse  lever  position,  throttle  position,  lo-  and  the  dynamometer  car.  the  Japaijese  railways  have  for  ex- 
comotive  boiler  pressure,  etc.,  may  be  made  on  the  chart  by  perimental  study  of  the  problems  of  1  ocomotive  and  train  opera- 
means  of  a  number  of  extra  pens  whose  arms  are  connected  tion.  facilities  equaled  on  only  one  .Apierican  railway 


Ai^  Depamtmemt 


v;\    GAR  CONTROL' 


-  V^^^^  BY  JAMES  FITZMORRIS 

■  \'_:  Master  Mechanic,  Chicago  Junction  Railway,  Chicago,  III. 

It  has  been  the  history  of  the  world  that  it  is  easy  to 
start  something?,  but  hard  to  control  what  has  been  started, 
and  lack  of  proper  control  in  the  movement  of  trains  and 
cars  has  so  far-reaching  and  so  wide  an  effect  upon  all  branches 
of  railroading  that  car  control  would  seem  to  be  an  all- 
important  consideration.  The  business  of  a  railroad,  of 
course,  is  primarily  that  of  moving  freight  and  passengers; 
this  often  seems  to  be  forgotten  in  the  unending  multitude 
of  things  that  are  necessary  for  the  effective  handling  of 
traffic.  There  are  millions  of  dollars  invested  in  right-of-way, 
terminals,  freight  yards,  rolling  stock  and  motive  power,  but 
the}'  are  all  subordinate  to  the  one  principal  business  of 
transportation  in  its  primary  meaning. 

When  the  ciiutrol  of  the  car  is  mentioned,  the  air  brake, 
because  of  the  intricacy  of  its  design  and  construction,  is 
naturally  thought  of  first,  and  the  brakebeam,  apparently  a 
much  more  simple  appliance,  is  lost  sight  of.  .An  air  brake 
is  of  very  little  value  without  a  brakebeam  of  the  right  de- 
sign, construction  and  material.  1  want  to  call  attention  to 
the  defects  in  brakebeams,  for  the  reason  that  not  only  is  a 
brakebcani's  work  important,  but  that  the  importance  of  its 
work  is  so  often  lost  sight  of.  .\fter  a  brakebeam  has  been 
placed  on  a  car.  the  car  in  a  train,  and  the  train  is  in  motion, 
our  control  of  the  brakebeam,  and  so  of  the  car,  is  limited 
by  the  construction  of  the  brakebeam.  The  always  and  ever- 
present  necessity  of  perfect  control  of  the  car,  which  is  a 
unit  in  the  moving  train,  makes  it  imperative  that  a  brake- 
beam  be  right  when  it  is  applied  first  to  the  new  car,  and  to 
know  that  it  is  right  means  that  we  have  got  to  know  that 
the  materials  are  right,  that  the  design  is  the  result  of  years 
of  experience,  and  also  that  the  construction  has  been  under  the 
direction  of  experts.         .T  .•-■*'V:;^;--vv '; v^ ■;.■.;.  -  V:^  ^.;:  v'.:.  ■-■/'' 

A  defect  in  a  brakebeam  is  a  m.ost  important  defect,  for 
the  reason  that  it  is  liable  to  make  defective  all  parts  of  the 
car.  A  moving  car  that  cannot  be  controlled  because  of  a  de- 
fect in  the  brakebeam  may,  and  often  does,  have  most  dis- 
astrous results.  The  modern  passenger  train  or  freight  train 
could  be  likened  to  the  long  end  of  a  lever  of  which  the 
brakebeam  is  the  short  end.  The  brakebeam  is  one  of  the 
few  items  in  railroad  service  which  can  correctly  be  termed 
■emergency  equipment.  It  is  something  which  is  called  upon 
to  work  at  all  times,  and  this  work  is  not  always  the  saine. 
Given  a  fairly  good  track,  most  car  equipment  is  called  upon 
to  do  the  same  kind  of  work  each  day,  or  each  trip,  but  not 
so  the  brakebeam.  When  an  emergency  arises,  the  strain 
and  the  work  put  upon  it  is  multiplied  many  times.  If  a  car 
roof  or  an  underframe,  or  a  draft  gear,  receives  severe  usage 
occasionally  in  the  operation  of  a  train,  how  much  more  so 
and  more  constantly  docs  a  brakebeam  receive  severe  usage. 
Dangling,  as  it  does,  from  underneath  the  car,  it  is  suddenly 
thrust  not  against  some  stationary  structure,  but  upon  mov- 
ing wheels  with  tremendous  force  behind  it;  in  an  emergency, 
this  force  is  at  the  maximum,  and  the  wheels  are  revolving 
at  their  fastest  speed.  It  is  hard  to  imagine  any  service  more 
trying  than  that  which  is  given  to  the  brakebeam;  yet  it  is 
required  to  do  its  work  with  every  disadvantage,  and,  at  the 
same  time,  even  its  partial  failure  to  do  the  work  required 
of  it  may  mean  destruction  of  property  and  loss  of  life. 


Entered  in  the  car  department  competition  which  closed  October  15,  1914. 


.C-- Undoubtedly  there  is  nothing  that  works  at  any  greater 
'■  disadvantage  upon  a  car  than  a  brakebeam;  and  the  very 
fact  of  its  working  at  a  disadvantage  proves  that  it  is  working  ^ 
at  a  tremendously  high  maintenance  cost.  1  he  Railway  Age 
Gazette,  in  referring  to  box  cars,  seems  to  imply  that  the 
defects  sought  are  those  in  the  underframe  and  above.  Draft 
gear,  box  car  roofs  and  ends,  and  underframes  seem  to  be 
occupying  the  center  of  the  stage.  Their  iniportance  is  not 
to  be  questioned,  but  the  importance  of  the  brake  beam,  the 
vital  factor  in  the  control  of  trains,  cannot  be  overlooked  in  ;.  .•; 
an  industry  where  transportation  is  the  chief  business.  I  do 
not  think  it  will  be  questioned  by  prominent  railroad  men 
that  the  m.ost  expensive  item  of  car  repairs,  year  in  year  out, 
not  excluding  couplers  of  draft  rigging,  is  the  brake — that  is 
the  rigging  and  the  brakebeams.  Much  of  the  high  cost  of 
maintenance  is  to  be  explained  both  by  the  use  of  inadequate  ..  , 
brakebeams  and  the  multiplicity  of  designs.  '"^  '? 

•■--The  Kailway  .\ge  Gazette  has  asked  for  suggestions  as  to  :.- .'•' 
how  the  defects  may  be  eliminated.  Suggestions  for  better- 
ment would  probably  be  of  more  value  than  criticism,  and  if 
we  are  to  obtain  betterment,  so  far  as  the  brakebeam  is  con- 
cerned, we  should  use  brakebeams  of  established  and  suc- 
cessful design  and  of  capacity  suflficient  for.  if  not  in  excess  .->/ 
of,  the  service  in  which  they  are  put.  The  railroads  should, 
through  the  mt?dium  of  the  Master  Car  Builders'  Associa- 
tion, change  or  make  standards  with  caution,  and  then  insist 
upon  their  being  respected  after  they  are  established.  It  may 
be  that  M.  C.  B.  standards  cannot  very  successfulU'  be  made 
other  than  suggestive  as  they  are  now,  but  something  could 
be  done  to  make  them  other  than  "paper"  standards.  ■"*?'' 

When  the  railroads  went  into  the  use  of  the  solid  Ijeams, 
differing  essentially  only  in  names  and  location  of  rivet  holes, 
and  being  entirely  alike  in  inefficiencj-,  they  created  a  situa- 
tion that  will  not  be  corrected  until  these  beams  are  elimi- 
nated, and  the  roads  are  paying  for  this  every  day.  The  use 
of  so  many  inadequate  brakebeams;  the  use  of  beams  hav- 
ing so  many  different  interchange  dimensions;  the  use  of  so 
manj-  beams  that  cannot  be  successfullj'  kept  in  service  or 
repaired  at  any  reasonable  cost — these  have  developed  a  situ- 
ation that  delays  cars  every  day  and  adds  heavily  to  the  cost 
of  railroading.  .■'•.; 

The  .suggestion  fo  make  an  M.  C.  B.  standard  brakebeam  is  an  '  " 
attempt  to  get  away  at  one  long  jump  from  the  confusion 
and  chaos  existing.  This  cannot  be  done  for  manifest  rea- 
sons, but  the  railroads  can  remedy  a  very  serious  difficulty 
in  the  freight  car  situation  today  by  never  buying  brake-  ;  ,., 
beams  unless  they  fall  within  the  present  established  M.  C.  B.  ■'"  -'' 
requirements.  The  present  requirements  classify  the  beams 
in  relation  to  service,  and  establish  their  capacities  and  tests 
in  interchange  features  and  over-all  dimensions.  If  the  rail- 
roads would  start  today  to  buy  only  such  beams  as  fall  within 
these  limits,  the  situation  would  gradually  and  substantially 
improve,  and  a  big  source  of  expense  and  delay  would  be 
corrected  by  evolution,  without  .>;erious  disturbance.  .Along 
this  line  it  seems  to  me  that  if  the  Master  Car  Builders'  .Asso- 
ciation had  some  rule  that  any  standard  should  remain  such 
for  a  term  of  years  and  not  be  subject  to  constant  change, 
the  freight  car  situation  might  be  benefited. 

Too  often  the  brakebeam  is  considered  of  minor  con- 
sequence, and  its  important  function,  and  particularly  how 
much  there  really  is  to  the  subject,  is  not  understood.  The 
most  general  error  is  to  believe  inefficient  rigging  is  effi- 
cient simply  because  failure  and  accident  do  not  occur  in  ordi- 
nary work  or  service  stops.     Trains  are  being  handled  daily 

71  '■"■'- i^-'^>}:-'^' 


70: 


RAIIAVW    ACF.    GAZKTTH.    MIXI  lAXICAL    FXITION 


in   the  J>lK>t<i.urai>Ii.   licafs   a   iVxiil    rcUitii  n    t-i    tlu'    t;iMr.        !'■> 
'nkrah>~^  ot  jiraring  tliis  spherical  sc.iiir.cnt   is  <lri\tii   at   a  rati' 
.imjiinrrti«»iial  t<»  tlic  trjivvl  «*i  tiie  pa|)fr.     'I  lu   ivlindcr.  mi  tlu- 
iSllur  liainl.   )s  carried   5t\   a   fraiiu-   -<>  pisottd   tliat   it   n;ay   In- 
tnriH-d  aboiil  a  vertical  a.\i>.      i"  tlii>  iraiiu-.  luar  tlu'  Inttom. 
.-tlicTe  iii'  atUH'iu-*!:  ail  arhj.  a  i>«>rti<>n  v>r  wliiili   api'iar-   in   ilu- 
■l>li«if.<:>yrai)}i.  !    riiis  arru   ttriiiiii;itv>   in  a   ulnil    wliirii   itla>>  in 
.a;sl<»tti-(1   carria^r  i-arfiid  iiii   tin-  i-n«l  <>l   tlu-   r^il   ;ittai-lu'<I   !■> 
tlu-  drawbar  pull  |h  n.      f  Ik-  t-arriauc  may  be  mvh  at  tlu-  K-tt 
si«K'  'M'  tJrc  rt-cor«linii  tabK-.      i'.y  nu-aiis  «  l"  t}u-.>i-  i-i.nn«.-iti'>n>. 
,aiiy  .  niovcinviTt    »>t    tlVO^^^  pen    rf>i-lt>   in    a   i-Drri.-- 

.  sp««ndini,'  chanuc  in  ilit-  anyU-  i>t'  tin-  irann    wliii'Ii  i-arric>  tlu- 
.r<dlin^  cyliudcr.      iiu-  cyliri<k'r  is  I<(,pt  cnniinirally   in  cuntacl 
Avitl)  tlu' :  splrcto  lij-  HK'ans  ►rf  :5i  spriiis;  attavlu-!!  t.i  the  cvl- 
imh-r  framo.     1*hc  n«lt  M   the  cytii-idv-r.  uhiob  is  dircvtly  pro- 
portional   t«itlf«'    sp(-c<l.  »M    rv\  "Irjiuh    ..f    tlu-    si>lu-ri'   an«l    t» 
the  tansvntrif  the  antilc  wlvirh  the  cylinder  axis  make-  with 
the    splieri'   axis.,  is    eoiiseqiH  ntly    ;»1mi.   proportii  nal    tn    t'u- 
paptf   tra\il  and   the  pnll   ciirve '••r<tinate.      In    >it'iir   word'-, 
llie  roll   <>;■  the  vyiindef  ;i>   pniportjoral  to  the   area   ineludi- 1 
"iinder  the  clrrvf  <'f  draw  bar  pull.     Thi-  prip]»orii.>n-  of  tlu-  in- 
.  stnunent  •aresfcli  tltat  for  each  3  s<|.  in.  of  arra  the  cylinder 
vvill    i.nakf,v'«'l,i.v'  coiiijiU'tc^.T^^^^  ami     for    each    re\'hni"n 

'ail  offset  is  iiKitk'  by  tjiv^AVork  reeordinj:   pen,  -    .    - 

Tlu-    tinu-   rci'Vird   is   niaile   at    both    edyes   of   the   chart   by 
:  niealis   of  two   pens  nionnied   oil   one   r'>d.    ultich    is   o]>ira!rd 
]>y  the  -x-aiH   afi<l  .iiiaKiiet   iiK-chitni,sni,  isliin^^^^  ihv    k  ft    of    iln- 

rv^firdinpr  taWc,;  A  clock  niakiiis^  irlVVtrival  c«iiitact.s  e\  rr> 
frve  second-  controls  these  niairnet^.  which  in  tttrn  operate 
the  pen  rod,lhr«'>i.iil»  the.jnediuni  of' a  )»air  of  cam--  The  de- 
sign - i,!*  jiiiclr tliat  the  f e.c'«lr<t  disiin.utiishes  not  •  iii l.v  live-second 
intervals,  but   oiu'-triiilute  intervals  as  well,     ."^r.cli   other  rec- 


iii. 


S').   \,..  2 


to  thr  armature:?- of ,  eleciro-nia  inets  nionntid  on  a  bridtje 
acii'>-  th''  table  t«»p.- Tllv.se  niai;  U't>  .n"e  coiitroJU'd  liy  means 
of  pn-li  Imitons.  tlu'  uirini.;  f<ir  wliich  is  iiernianently  in-tailed  in 
tlu-  car. 

\-  ailditional   e\  ideiu-e  "i  _lai)a  u-se  proirre-^-iv  eiie--.  it   may 


Interior    of    the    Dynaniometer    Car       ,.      .. 

le  ^>i  interest  to  add   that   thi-  ja])lne-e  t;o\  irnnu-nt   railyvaysf- 
ha\i-     al-o    recently     in-ialK-d.     ne^r      Tokio.    a     thoroughly-'. 


.■.:''■•;  Dynamcmeter   Car   for   the   Japanese   Government  Railways;    the   Trucks   Shown    Are   Terriporary        v.    .'  ■.     ■.^'     .■•>.-'..., 

..•  ords  as  the  piK-itioii.of  iiiile  i[>osts,  positi<tn  at  which  iiulicator  eijuippt-d  laboratory  tor  testint;  loco  iiotivcs.     With  this  planjt 

.;■    'cards  are  taken,  .rever^se  lever  position,   throitb-  ixi-^ition.  lo-  and   tin-   <I\ iiainometer  car.  the  Jaiian '-e   railways  have   for  ex- 

4  '■.•Comotive  IvjiVerVpressiire,  •eti:'.,  inay   lu-   made  on   tlu-  cliart   by  prrinuntal  -tudy  of  the  problems  of  1<  coinotive  and  train  opi-ra- 

y.'  in<;ans  of  a  number  of  extra  pen-   wIiom-  arm-  are  coniuctetl  tion.  facilitie-  equaled  on  only  one  .\r  lerican  railway  .....      ,„.  ■  .    ..'. 
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;CAR  CONTROL* 


;^  .  BY  JAMKS  FIT/MORRIS  '''    S 

Master  Mechanic,  Chicago  Junction  Kail\va>,  Chicago,  III.      ..^    •■.■-- 

.  It  lias  Itecn  tin-  hi^iury  of  tlicvvurltl  that  it  is  easy  to 
-f^tart  sotuftliin.i^.  Imt  hard  to  c<;>ntn>l  what  ha<  Tiecn  startett 
and  lack  nf  jir-iprr  c<  nitrol.  in.  the  .  iii(>\  vinont  ni"  trains  and 
cars  ha>  So  far-rcachiii,u  and  s<>' wide  an  efffct  iii)<>n  all  hranches 
fif  railroadiiii:  that  car  c<»ntT(d  wouhl;  >ct'ni  to  he  an  all- 
inijtortant  consideration.  Tiic  husincss  f»"f  a  raflroadi  of 
cautse.  is  j^rin'.cirily  that  "i  ninxint;  ireiiiht  and  ])assctt:fjci*s: 
this oftm  scejus.  to  he  lovyiiUi.li  in  the  nnen<ling  mnltitude 
,  of  thiniis:  tiial  ;ire  nt'ces>ary  lor  the  effective  haiidlins^  of 
iraftic.  There  are  millions  of  d!dl-ir>  invented  in  rij*ht-of-\.vay, 
tcnuiHalsi  jrcij^ht  yards,  rolling  stock  and  riiotivc  pjV\yer,  htit 
they  iife  %U  suhorilinatc  to  the  <»nc  priiu-i'ta!  I>n-iness  of 
•'trait^|v<irtatroh   in   its   prhnary   nieaninj;. 

-.V\  hell   the   control   of   the   car   i>   nientioiu-d.  the   air  hrakc:, 

IvcAtise  .'«>f     tlk;    iritficacy     «il    iis     design    and     consiriK'ti»>n.  ,is 

/naturally   thoifjihtof   tlrst.   anti   the    I>rakeheaiii.  apparently   ii 

^.muchunireviiuide    appliance.   i>   lt>st    >i;-iht    «>t'.     An   air   hrake 

^  is  ♦>{■  very  little   value   wiih.ont  a  l>rakel)eain  of  the  riiiht   de- 

•-siijn,  c/»ustructifin   and  material.     I    want   to  cail   attention   to 

tha' iJt'fects   in    hrakelieanis.    f<>r    the    riaMUi   that   n4>t- ji.inly   is   a 

trfaket+eaMi's  work    important,    hut    that    the    importance  Of    iis 

•  vvofk   is   so  often   lo.st  sij^ht   i>f.     .\fier  a   hr.ikcheani   has   hceh 

.  idiiced  on  :i  car.  the  car  in  a  train,  ami  the  train  is  in  motion. 

•  ■4»nr  t..nir<il  ..i'  iIk  Inakeheam.  .iiid  So  .of  the;  car.  is  dimite'd 
Ity  the  construction  of  the  hrakelieam,  The  always  and  cvor- 
pre~ent  necessity  of  perfect  ciMurol  i>f  the  car,  which  is  a 
unit   in   the  niovin.i.r  train,  make-   it  i»ni>eratJve  that  a  lirakc- 

.:b4?ani  1:>e  ri^ht  when  it  i>  applieit; tfrst  to  the  new  car.  a»Ml  t<» 
know  that  it  i-  risiht  means  that  we  have  ^^ot. to  know  that 
the  material-  are  rij^ht,  tliat  the  <lesi.iin  is  the  result  <>f  years, 
of  exj'erienct,  and  also  that  the  cinstruotion  has  heen  under  tlie 
direction  of  e\]nrls.  ,;  , -■;  ;.  -■,":-;  S  ■'  -r.'^.:  '  /'-'''^  _  '  ■  ('"/^  ^ 
-A  :  <lefect  in  a  hrakcheani  i>  a  u'.ost  important  defect,  ipr 

•  the  reason  that  it  i>  liahle  tii  niake  ilefective  all  ]rart.s<)f  the 
.car.  .\  i7ioviny  car  that  caimot  he  coinndled  because  of  a  tie- 
feet  in  the  l>rakebeani  ihayy  and  often  dbc,s.  haveniost  dis- 
astrons  results.  The  mo.lerJipassenfier  train  or  freij^ht  train 
could  he  likened  to  the  lon!.>  end  of  a  lever  of  which  the 
hrakel>eani  is  the  short  en<I  The  Krakeheam  is  one  of  tlic 
few   iteni-   in   railroa<l   service   which   can  correctly   he   termed 

_<."merfiency  e<iuij>nunt.  It  i-  -on'ethinjjf  which  is  called  npon 
.to  Work  at  all  titnes.  and  tlii-  work  i-  imt  always  the  same, 
■Given  a  lairly  !.:ood  track.  nn>-t  car  equipment  is  called  upon 
to  do  the  -atne  kind  of  work  each  day.  or  each  trip,  hut  not 
sr>  the  hrakelieam.  When  an  emeri.;ency  arises,  the  strain 
ami  the  work  put  ni)on  it  is  multiplied  many  times.  If  a  car 
roof  or  an  underframe.  or  a  draft  jiear.  receive-  severe  usajj^e 
occasionally  in  the  operation  of  a  train,  how  much  more  so 
and  more  constantly  d«)es 'a, hrakel)eam  receive  scvcrt  iisage. 
1  >aii;.;linj4.  as  it  does,  froin underneath  the  car.  if  is  suddenly 
thru-t  not  aiiainst  -onie  -tati<,jnary  structure,  hut  upon  nif»v- 
iny  wheel>  with  tremendous  force  hehind  it:  in  an  emeri;ency. 

-.this  force  is  at  the  ma.vimum,  and  the  wheel-  are  revolving 
at  their  fastest  sjieed.  It  is  hard  to  ima.yine  any  service  m<»re 
trying  than   that    which   is   given   to   the   hrakeheam:  yet   it   is 

■tetpiired  to  do  it-  work  with  every  tli-advantage.  and.  at  the 
sanu-  time.  e\iii  its  |;artial  failure  to  d<»  the  work  re<|uired 
<rf".it  may  me;m   destrnciioii  of  property  and  loss  of  life.  / 

:  'Kiiferf.i  in  tliV  c.ir  ilvtartHuif  c.i  Win  tit  i  mi  which  closed  Octolier  1 5,  t914. 


I'ndoiihtedly  there  is  nothing  that  works  at  a.»y-  greater 
disadvantage',  vi !>*»•».  u  ear  than  a  brakebeam;  ami  the  very. 
fact  *)f  its  workitig  at  a   disa<lvantage  proves  that   it   i-  working 

.     at  a    tremendously    higli    maintenance   cost.      I  he    Railway    .\gc 
(iazette,   in     referring ;  t<>     box    cars%     sei-m^   tii'   imply   that   xlie 
defects  sought  are  di<ise   in   the   utnlerfr.-mte  ai»d  ah.»vc.    Dra.ftv 
gear,  box   car  n»ofs  anil  end>.  and   underframes   seem   to  he; 

. occupying  the  center  of  the   >t;^,ge..    Their  imi«*rtance  is  not 
;  to  l»e  questioned,  hut  the  im|Jortance  «»f  ihv  brake  beam,  the 

.  vital  factor  in  tiie  control  of  trains-,  canmtt  he  overh">oked  in 
an  indn-try  wh\re  tran>portatioM  i-  the  chief  bit-ine~s.  1  do 
not  think  it  will  he  (jiieslioiud  by  prominent  railroa4  men 
that  theinost 'e-MH'n-ive  iteninf  car  repairs  year  in  year  out, 
;  »»ot  e.vchiding  couplers  of  tlraft  rigging,  is  ^  the  brake— -that  i*. 
the  rigging  and  the  Ivrakebeams.  Much  of  the  high  c^»>t  ol 
maintenance  is  to  be  ex])lained  both  by  the  u^e  <»*  inadequate 
.   brakel>eams  and  the  multi])Iiciiy  of  de>igns-   ':  v\   ;  :  '  .'    ^ 

•  Till'    Kailuay    Ag<"   (JH/ette   has  aske<:VJf«-'r  suggest ii mis  as  tO: 
how  the  defec<.<  may  be  elitiiinated.    Su.ggesti4»ns  for  hetter- 
inent  would  probably  be  of  iiK ire  value  than  critrcism.  and  if 
we  are  ty  obtain  lietternKnti  so  far  a-  the  brukebeami-  con- 
cerned. SYejRhould   ti>e   brakebeani.*-  oif  e^  and    suc- 
cessful design  and  of  capacity  sir^icieut  ftir.  if  not  in  vxce-s 
of.  the   service  in   which   they  are  put.    llie  r.Tiln>a«l>   -hould, 
throu.yh    the    metlimiv  of   the    Master   Car    Guilders'    Associa- 
tion, change  «>r:  make  .s<an«l:ir<l-  with  cuuti*m.  and  then  insist . 
np<m  their  heiiig  respected  after  thej-  arc  estaldislud.    It  niay ; 
be  th.'itNr.C.   15.  standards  cannot  very  -\uce>-fully  be  niade 
(fther  than   s«gge>li\e  as  they   are  iiow.  Imt   something  could 
he  done  to  niake  them  other  than  *'paj»er'*  standards;  .     '. 
v^^  Whe*v  the   ra^               went  into,  llu'   use  .f»f  the   solid    l»ea"is,: 
differing  e>-entially  only  in  names  antl  h»ca<iou  of  rivet  h<des, 
.and  being  entirely  alike  in  iiulliciency.  they  created  a   sitna- 
iioii  that   will  not  Ue  c<>rrecteil  until   these   i>eain<  are   elimr- . 
nate<l.,  and  tlte  iroaiks  are  payii.ig  foF  this  evvry  ;day.  -TJie  iisc 

:.   of  so  many  inadequate  braivebeafnM:  the  irse  i»f  hcan>s  hav-- 
ing  so  niany  ilitferent  interchaiige  diniensions:  the  use  of  >o 
many  beam>  that   cannot    be   suvce.ssfnlly   kept  in  service   or 
repairt'dat  any-  reasonable  c<'st^theVc  have  «U'v.elo|>ed  a  situ- 
ation that  dekiys  cars  every  <layatul  adds  heavMy  to  the  e<>«t 

.;  of   railroading.  /;■."';'  .  "      ' 

'The  suggestion  !o  make  an  M.  C.  R; 'standard  %rake|icani  rs,  an 

;  attempt  to , iiet  away  at   •  me  hmg  . iunlj)  fr<>m   the  oVnf u>ii mi 
and  chaos"  existing..  This  cannot  be  <lonc ;  for  hiai'ifest  rea- 
sons,    but    the     raiIro;id<   ran    renu'dy,   a    very    serious   ditVuulty 
in    Uie    freight    car    situation    today    by    never    buyiii«    brake- 
beams  unless  they  fall  within  the  present  established  M.  C.  IJ. 
rctjuirentents. ,  The.  jireseivt  reipiirements  classify   the   beams  . 
in     relation  to  service,  and  e-tabli>h  their  capacities  ;ind  tests 
in  interchange  features  and  over-all   <limen-ion-.     \i  the  rail- 
r<>adswoul<l  start  today  to  buy  only  -nch  beams  as  fall  within: 
these  limits,  the  sitnatioif  w<'ulil  gradually  and  substantially 
iniprove.    and   a    l>ig    source    of    exiiensi-    and    delay    Would    be 
correcte<I    by    evolution,    without    -erious    disturbance.     .MoiTg 
this  line  it  seem.s  tome  that  if  the  Ma-ter  tar  liuilder-'  Ass«»- 
ciation  had  some  rUle  that  any  standard  should  remain  such - 
for  a  term  of  years  and  not   be   subject  to  constant  change, 
the  freight  car  situatii HI  might   be  benetited. 
■     Too  often    the    hrakeheam    i-    considered    of    minor    con- 
sequence,  and   its   important    function;  amt  particularly   how  : 
much  there  re.illy  i.s  to  the  subject,  is.  not  Understood.     The 

most  general  error  is  to  believe  inefficient  rigging  i-  efTi- 
Cient  .-imi)ly  because  failure  and  acci<lem  do  not  occur  in  ordi- 
rary:v*ork  or  service  sti»ps.     Train*  are  l>eing  kan«lk<l  daily 
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where  such  equipment  is  used  and  the  ordinary  stops  made; 
therefore,  the  equipment  is  regarded  as  sufficient  and  by 
many  stamped  as  efficient.  In  compliajice  with  the  law,  public 
buildii\gs  are  equipped  with  tire  escapes,  yet  a  small  per- 
Cfntaj5e-*>t  public  buildings  burn.  The  law  requires  that  boats 
be  equipped  with  all  sorts  of  life  saving  apparatus,  yet  until 
the  emergency  arises,  it  rests  idle  and  is  of  no  service.  Kail- 
way  cars  are  equipped  with  the  quick  action  brake  primarily 
to  take  care  of  emergencies  rather  than  to  take  care  of  the 
ordinary  stops  in  the  handling  of  trains.  Today  the  increased 
>peed  and  momentum  of  the  heavier  trains  has  given  the 
quick  action  brake  everyday  usefulness  which  was  not  orig- 
inally contemplated.  If,  therefore,  the  element  of  emergency 
is  likely  to  arise  and  the  quick  action  brake  liable  to  be 
required,  why  impair  or  practically  nullify  its  efficiency  by 
the  employment  of  inadequate  co-operative  elements?  It 
would  seem  that  the  first  cost  of  a  brakebeam  should  never 
bo  considered,  in  view  of  the  fact  that  it  is  emergency  etiuip- 
mcnt,  and  that  its  value  lies  chieHy  in  the  protection  which 
it  affords.  When  we  have  advanced  in  the  art  of  railroading 
to  that  point  where  we  buy  (me  brake  beam,  not  because  it 
is  ten  cents  cheaper  than  another,  but  because,  whatever  the 
first  cost,  this  cost  will  be  taken  into  consideration  (»nly  in 
its  relation  to  the  tinal  cost  of  the  beam  and  the  maintenance 
cost  ui  the  box  car  upon  which  it  is  u>ed,  we  >hall  have 
accomplished  a  great   deal.  ,  .  ;•   ■<•..,...'.      .:•.-'  ,  ..; 
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.■>'-V^  •.^■":;-7>':-=^BY  CHARLES  CLAUDY  .'.■.' X-:%'.  v.: 

:^  /'_■'■'"  Chief  Cltrk  to  General  Car  Foreman.  Belt  Railway  of  Chicago 

It  is  generally  believed  that  a  considerable  volume  of  the 
work  ])erformed  in  handling  the  correspondence  and  reports 
pertaining  to  the  car  department  could  he  eliminated  if  they 
were  given  more  thorough  attention  at  the  start.  The  man- 
ner in  which  these  matters  are  handled  by  the  car  department 
will  have  a  good  or  bad  effect  on  various  other  departments 
of  the  railroad,  according  to  the  degree  of  efficiency  in 
handling  this  work.  The  car  department  is  called  on  to 
furnisli  information  affecting  such  subjects  as  loss  and  dam- 
age claims,  personal  injuries,  train  accidents  and  responsi- 
bility for  damage  to  eciuipment.  in  order  that  the  responsi- 
bility may  be  placed  where  it  belongs.  If  such  information 
is  not  furnished  fairly  and  accurately,  it  will  cause  unneces- 
sary correspondence,  impairing  the  efficiency  of  the  depart- 
ment, and  often  justice  will  not  be  obtained.  Xo  effort 
should  be  made  to  evade  responsibility  by  referring  (jues- 
tions  to  another  department  or  to  another  railroad  which 
could  be  correct!)'  answered  by  those  handling  the   work. 

If  the  complete  facts  are  not  shown  in  the  original  reports 
and  records,  trouble  will  surely  be  e.xperienced  when  these 
are  taken  up  for  consideration.  The  information  should  be 
recorded  in  such  detail  as  may  be  essential  for  a  clear  under- 
standing of  the  subject  at  any  time.  Brevity  is  efficiency 
when  it  is  not  lacking  in  the  essentials,  but  the  necessary 
details  should  not  be  sacrificed  for  brevity.  Too  many  em- 
ployees make  records  of  important  items  with  only  sufficient 
details  to  reinforce  their  own  memory,  forgetting  that  the 
records  they  make  todaj-  are  often  to  be  used  by  someone 
else  tomorrow.  This  is  also  another  source  of  considerable 
unnecessary  correspondence  in  the  car  department. 

The  lack  of  the  spirit  of  broadness  and  fairness  in  handlins? 
reports  with  foreign  roads  is  another  sour:e  of  unnecessary 
correspondence.  It  is  perfectly  proper  to  defend  a  principle 
that  may  be  involved  in  solving  large  questions,  but  the  de- 
fense  of  wrong  principles  by  technical  arguments,  with   the 


If   a    suitable    degree    of 
the  men   in   the   field,  a 


'From   a    p.iper    presented   jit    the   J.irii.Tiy    meeting   of   tlie    Car    Foremen's 
.N.ssociation  of  Cliica^n 


hope  of  placing  the  real  responsibility  where  it  does  not  be- 
long, is  a  waste  of  time  and  energy  to  any  departinent. 

Perhaps  the  greatest  individual  source  of  what  may  be 
termed  unnecessary  correspondence  is  the  result  of  report- 
ing wrong  car  numbers  and  initials.  While  some  of  these 
errors  originate  in  the  ofiflce,  they  are  largely  due  to  the  car 
inspector  or  the  repair  track  foremari.  A  wrong  car  number 
quoted  in  a  bill  for  foreign  car  repairs  usually  means  a  letter 
of  exception  from  the  mechanical  dtpartment  of  the  fo  eign 
road  to  its  auditing  department,  which,  in  turn,  comnumi- 
cates  with  the  auditing  department  of  the  road  making  the 
bill.  It  is  then  passed  to  the  jnechapical  department  of  that 
road  and  must  be  investigated  by  the  car  accountant  and  the 
mechanical  representative  originating  the  information.  When 
the  error  is  corrected,  the  bill  must  then  retrace  its  path  to 
the  meclianical  department  of  the  foreign  road.  The  wrong 
initial  carries  with  it  even  greater  detail  of  investigation  than 
the  wrong  car  number,  and  practically  the  same  detail  is 
necessary  in  handling  claims  for  ace  dents,  etc.,  when  wrong~. 
numbers  and  initials  are  reported.  ■-„•    ;     v-    :  .;^  .■■•..^' 

The  car  inspectors  and  repair  me  i  should  not  be  too  se- 
verely criticised,  as  often  they  pei  form  their  work  under 
very  adverse  circumstances.  Some  loads  resort  to  discipline 
in  an  effort  to  overcome  these  erro  s.  but  it  is  not  believed 
that  such  methods  will  produce  the  lest  results,  as  the  errors 
are  not  a  willful  neglect  of  duty, 
efficiency  cannot  be  obtained  from 
more  fitting  place  in  the  organizati  >n  should  be  found  for 
them.  •:.y'.:..:''^/^■■'*••^/~'■.  '.:. 

-Another  means  of  reducing  corres  )ondence  and  adding  to 
the  efficiency  of  the  car  department  irpromi)tness  in  handling 
reports  and  correspondence.  .Ml  wHl  regulated  car  depart- 
ments have  certain  reports  which  ate  required,  and  if  these 
are  furnished  promptly  and  while  thp  subject  is  fresh,  it  will 
insure  a  clearer  statement  of  facts,  ^s  well  as  avoid  .the  too 
frequent  necessity  of  being  called  upftn  to  furnish  them.  The 
same  is  true  in  handling  correspondence.  If  replies  are 
made  as  promptly  as  possible  the  iriformation  furnished  can 
be  presented  in  better  form,  in  less  time  and  avoid  tlie  neces- 
sit)-  of  "urgers"  being  sent  out  which  may  require  passing 
through  a  number  of  offices,  addin*  work  to  each  one.  as 
well  as  increasing  the  volume  of  corre*ipondence  to  be  ex- 
amined. 

.\  defective  filing  system  adds  its  share  to  confusion  and 
unnecessary  labor.  It  is  often  fou  id  that  the  informatioir 
sought  is  already  a  matter  of  recor  i  and  in  the  possession 
of  the  road  making  the  inquiry,  but  through  ineffective  filing 
methods  the  connection  is  not  made,  and  additional  corre- 
spondence is  imposed  on  the  offices  of  both  roads  interested. 

.\  brief  and  concise  statement  of  fActs,  either  in  reports  or 
in  correspondence,  is  far  more  forceful  than  repetition  and 
unnecessary  details.  It  c-onsumefi  lesp  of  the  time  of  the  per- 
son imparting  the  information,  as  ^'cll  as  of  the  reci])ient. 
In  order  to  do  this,  sufficient  thourht  should  be  given  the 
subject  under  consideration  to  get  p  clear  conception  of  it 
in  the  n^ind.  after  which  both  bre^•ity  and  detail  can  be 
rounded  into  a  harmonious  combination.  I-'ailure.  in  an- 
swering correspondence,  to  make  proper  reference  to  files, 
often  results  in  confusion  and  delay  which  could  be  avoided 
if  this   feature  was  given  due  attention. 

The  reduction  in  unnecessary  correspondence  and  the 
standard  of  efficiency  is  best  accor  iplished  through  an  ef- 
ficient organization,  from  the  head  cf  the  department  to  the 
lowest  in  the  ranks.  Often  men  ai  e  employed  to  perform 
certain  duties,  and  perfection  is  ejcpected  when  they  are 
wholly  unqualified  through  lack  of  training  to  perform  sucli 
service.  The  entire  organization  should  be  continually  stud- 
ied, with  a  view  to  detecting  certain  qualifications  which 
could  be  readily  developed  to  aici  in  performing  effective 
service.  I 


■♦  '  .■  ■ 
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Union  Pacific  Steel  Freight  Cars 


All -Steel  Equipment  of   100,(X)0  Lb.   Capacity   for 
Automobile  Traffic ;  Box  Car  Has  Steel  Underframe 


;.,      There  were  placed  in  service  a  short  time  ago  by  the  Union 

•'Pacific  4,000   steel   underframe   box    cars,   2.000   of   which    were 

built  by  the  American   Car  &   l-'oundry  Company,  and  2.000  by 

•  the  Western  Steel  Car'  &  Foundry  Company,  and  600  all-steel 


The  underframe  is  of  the  Bettendorf  type,  the  center  sill    con-^ 
sisting  of  a  20  in.,  112  lb.  I-section  girder,  while  a  cast  steel  body;: 
bolster  is  used.     The  end  sills  are  8  in..  13.75  lb.  channels  and:  ' 
6  in..  8  11).  channels  are  used  as  diagonal  braces  between  the  end-  '■ 


Union    Pacific    Steel    Car    for    Automobile    Traffic 


automobile    cars    built   by   the   Western    Steel    Car   &    Foundry 
Company.         . 

V      '•■;■•'  C'  v:'iVUTOM(>BILE   CARS 

The  automobile  cars  are  of  100.000  lb.  capacity  and  weigh  51,900 
lb.      They  are  50  ft.  6}^  in.  long  over  end   sills  and  are  50  ft. 


sills  at  the  center   silV  and'  tlie  body   bolster  near  the  sicte  silt. 
The  side  sills  are  9  in.,  1325  lb.  channels  and  the  crossties  which 
extend  between  the  center  sill  and  the  side  sill  are  8  in.,  11.25  lb;-; 
channels.     A  3^^  in,  by  2J^  in.  by  %  in.  angle  extends  in  the; 
form  of  a  bow  between  points  on  the  center  sill  just  back  of  the 


UNION  PACIFIC 


120000 

C*!  V.1  :;;(!•  (' 


Steel    Underframe    Box    Car   for   the    Union    Pacific: 

long  inside.  The  height  from  the  top  of  the  floor  to  the  bot-  draft  arms,  the  top  of  this  arch  being  at  the  side  sill  on  either 
torn  of  the  carlincs  is  \0  ii.\%  in.,  and  the  cubical  capacity  is"  side  of  the  car.  There  are  4  in.  by  4  in.  wooden  stringers  used 
4,630  cu.    ft.  for  supporting  the  floor  .and  these  are  carried  on  the  8  in.  chan- 
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.  wIuTi'  -lull  KiuipiiK'Ht  i-  ust'd  and  thr  ordinary  >t«i])s  nia(k-: 
.  thtTft<  >r(.-.  tlu-  i-quipnifiu  is  ri-LiarcK-d  a-  --iirtu-irni  and  l>y 
.•  many.  >iainp<.Hl  a>  c-tticii'nf.     In  (.•■■niidiancc  witli  the  law.  pnldic 

liniltlin^*  jtre   i»|uif)i)t*<l    with    lire-    «.'>.oap«.s,    yit    a    >nmll    pcr- 

fvntaj^V  "'  l>ul>lio  hiiihHnxs  hum.  Tlu  law  ri<|nirrs  that  Koats 
-  hv  eqiiippi-d   with  al!  xirts  <il'  Iit\-   ^avinu  apparatus,  ytt   until 

tlif  cJiurmiuy  ari^r-.  it  rists  i<iii-  ami  i:s  oi   mi  sir\  iii-.      Kail 
.  Vvay  c;ir>  arc  ttiuippi'd  witli  thi-  ipiick  artion  hrakc   primarily 
"t^»  take  care  of  enicrjji^nciv-   ratlur   tlian   to   lakr  oarr   of  tlic 
rurdiiiary  stop>  in  thi-  haiidlinji  oi"  irain>.     'l'o<lay  the  incr«.-aM'<l 

-pvc<l  aitd  uionK-ntuni  «>t  tlic  livaxitr  trahi^  lias  yixi-n  tlu- 
-qiuckaotiun  brake  cvtTyflayitsot 111 tios>   whiih   was  not   oriy 

-it:-:rfly  C<»itt'ni|>late«l.     It.  thcr».i'ori-.  tin-  tii-nunt  of  i  nuTLitnix 

is  likily  to  arisi'  and  the  <jiiick  action  hrakc  liahlc  to  Ik- 
vfrttliirtii,    wh_\    inii>air    or    practically     nullify    it»    ctticicncy    hy 

tUo  fiJiployMunt  <»f  iiladcquatc  co-opcrativ  c  clinicnt>?  It 
']  WuMl-ilML-tni  that  the  tirstv*»st  iVf  a  brakclicani  shouM  never 
.  bf  iNMJsidt'red.  in  view  Ot"  the  I'act   that   it  is  emerytnc_\    eipiip- 

iiivnt.   and   that   its   xalue   lie>  chielly   in   the   i>ro)ict ion    wiiich 

It  affords.  When  Ave  have  advant-iMl  in  the  an  of  railroatliny 
■^>  thai  p« tint  where  :\ye^  oiie  brake  heaiii.  not'  Iiecau-e  it 

-iiiterivenis  cheaper  than  another,  hut  heeaux-.  whatexer  the 

firsl  c<»-.t.  flris  cost  ■  >v»ll  be  taken  into  consideration  oiilv  in 
'it.s  relation  U»  the  linal  Oiist  nt  the  heani  ami  the  maintenance 
,  <MSt    of   t^ic  bn^x.  tar   Hpciii    which   it    is    n^i-d.    w<-    -hall    I:a\e 

«HV'»nip1ishe«l  :i  jrifvat.  deak  V^     : ;  /    •:" 

CAR  OH  PA  K  T  M  RNT  COR  k  KSP(  JNDENCE 
AM)  REPORTS 


-■  '\' 


BY  r:HARl.KS  CI.AUDV 
•.•    ',':'_  ;     Chief  Clerk  ti>  Cencral  C.ar   hiirciiiaii.   Belt  Railnay  <»l  Chicdito 

It    i^  ueueraljy   lielie\e<i   that    a   oou-iilerahK'    \olnnie   of  the 
\\  ork    pirfonned   in   liamlliu;.;   tin    iorr«->poiidence  ami    report- 
-periainiiiu  to  the'  var  department   could   he   eliminated    if  the.\ 
AVere  K>VA-ivHi4>rV.tJu>roiij;h  attention  at   tlu-   -tart.      The   man 
Iter  in  wdiiclr  the?»e  matter-  are  handled  l>y  tlie  car  dei>artment 
uiJl  have  a  .yood  or  had  effect  oti  \ariou-  oiJur  <leiiartment - 
of    the    railroad,    according    to    the    «le,i;rei-    of    efficiency     in 
riaJnlUnjr    thi.s    work.    .  Tiie    <a.r    department    i-    called    on    t.. 
ttirni-.h   information  affect  ins.;   -itch   -tihject-  a-  lo--  and   dam 
Uve    claim-.    j)er.-.onal    injurie-.    traiti    acciileiits    atnl    re-poiisi- 
..bility  for   damage  to   rifliipnient.   in    order   that    the    icspoii-i 
-liiHty  niay  be  i>hUe»l  where   it  beloni(>.      If   -uch    information 
is  itot'furnisiif<l   fairly  and  accttratelv.   it    will   c;iit-e   nntiece.<»- 
■!»ary    ct»rre.-pondence.    iiiipairin.!.;    tlie    eHicienc>    of   tlie   depart 
ine'm.    an,d    often    jiistice    will    not    he    obtained.       No    effort 
sh.Mthl    be  Jitifrie   to.  eyadv    K'Spoiisiliilitx     hy    nierriiiL;    i|iie- 
:tfon>.  to   another    departnieilt    <fr   t<>   another    railroad    uliicli 
0>nld  be  cfirrectly  an-iWered  by   those   handliny   the    work. 

Ff  the  comidete  fact.*  are  liot  sh»'wn  in  tlie  original  rtjiort- 
.ft'iid  reciirlls.  trotible  will  .surely  be  experienced  when  these 
are-  taken,  up  "f<>r  tiNmsiilerathin.-  Tin  infortnation  -honld  Ire 
ricfirded  in  svch detail  as  inay  be  e->etitial  for  a  clear  under 
staivdiiiu;  of  ti;e  -ubject  at  any  time.  I'.rt-vity  i-  efti;ietic\ 
wTien  it  is  not.  laekinj;  in  the  e.ssetitial-.  Imi  tlu-  nece--ar\ 
details  -hriiild  ntHhc-sactiriced  for  brevity.  Too  tiiaiiv  em 
plovt-es  niaki-  ricords  of  important  items  with  only  sufticiiiit 
details  to  reinforce  their  <.'wn  memory,  t'l'ryettiuii  that  the 
rcfords  they  iiiake  to«lay  iiTe  ofteit  to  he  ti-e<l  by  -onu-ouc 
:^\m>  Itmiorriny.-  •  Thiji  isVal'^o  jjiiotlu-r  si>nrce  of  con-ideralde 
nnnecessarx   correspondence  in  the  car  (K-]>artmenf 

The  lack  of  the  spirit  of  broadness  an<l   fainie-s  in  handlitivr 
.tc|>ort-   with   foreisjn  roads  is  attother  -our  e  of  ttntiece-sar\ 
-rorrespotidence.      It   i-  I'erft-ctly   proper   to  defetnl  a  princi])le 
that  nyay   be  invohed   in    -<  Ivin.u  larju'e   itnestious.  hut   tlu-   <K- 
fensi«-*>f,  vynm.u  principles  by   technical  arguments.  wJth   the 

'  ■..■*i->tim  a  '  jiajicr   ip^csert*?!)  ;it   the.,J.'»r.tiTii'y-  irif-t-tinR   i-f  tlif  C-ir    FMr<-iii(  n'- 
''vV«>V<">:itiiin  <>f  Cliicnq^o-   .  ;    .' 


:1-;:' 


ho])e  of  iilaciiiii  the  real  responsibilii  y   where   it   does  tiot   he^ 


loiivi.    is    a    wasti-    of    time    ami    eiur^'y 

l'erhai»s    tlie    .greatest    individual    r 

lernud   unnecessary    ci>rrespondence 

iiiLi    w  rontr   car    numhers   and    initials 


errors  oris^ittate   in   the  office,  thev  ai .'   lar.yelv  due  to  the  caf 


inspector  or  the  rei)air  track   foretnai 
i|itoted   in  a  hill  for  foreign  car  ri-i)aii 
of  e.\cei)tion    from   the   mecliaiiical   de 
road    to    ii>    aitdititii.:    deiiartnient.    w 
cates    with    tlu-   audititii.;    dei)arttnetit 
liill.      It   i-  then  pas-ed  to  the  media 
road  and   mn-t    hi-  in\  isti.cated   1)\    tli 
mechanical  rt-presetitative  oriuiiiatin.u'^ 
tile   i-rror   i-  corrected,   the   hill    niu-t 
the   mecliaiiical   dei)artmeni   of   the   f' 
initial  carrie-   witli  it   e\en  '.greater  de 
the    wron.i.;    car    nunihi  r.    ;iiul    ])racti< 
neoes.sary  in   Iiandliiiir  claims   for  ace 
numhers   and   initials  are  re])orte<l. 

The  car  in-pectors  and  repair  me 
\erel\  criticised,  as  often  they  ))er 
\  i-r\    ail\irs<-   circumstanci-s.      Some   r 


.\   wroUi;  car  nun. her 
s  usually  means  a  letter 
lartment   of  tlu-   fo  ei.cn 
icli.    in    turn,    coinir.uni- 
>f   llie   road    makiiuu    tiic 
lical  department   of  that'. 
car  acc<  >tiiitant   ami  tlu- 
the  information.     W  hen 
then   retrace   it-   path    to    . 
■eitrn   road.     Tlu-   wrouar- 
lil  of  in\  est i, nation  than 
illy    the    same    detail    is 
lenis..  etc..  when-  wn  •ii>?  ' 


in  an  iffort    to  oxercome  tlu-e  erroi  >.  but  it  is  not  beliexed 
that  -uch  nietliods  will  produce  the  I: 
are    not    ;i    willful    lu-.iilect    of   «luty. 
t-ftici»-ncy    cannot    he   (d)tained    from 
more    littiii;^    jilace    in    the    ortranizati 

'hem.     .        ',■:'•'■•      I  ■-'.•f  '  '.V- !■  -  ■'■V'. 

.\notlu-r  nu-ans   of  rerliu'itui   corri-s 
tile  etVicieiicy  of  the  car  dei»artment  i- 
reports  ami   corres])ondeiue.       Ml    we 
nu-nt-   haxi-    certain    reports   xvliich    ar 
are   fnrni-hed  i)romi)tly  aiul  while  tlu 
in-nre  a  clearer  statement  of  facts,  ; 
frei|nent   m-ci-s-ity  of  heinu  called  U]) 
-anu-    i-    true     in     liandlin-j^  corn-p. 
ii'ade  a-  promi>tly   as  jxissihle   the  in 
he   pre-eilted  ill  hetter  form,  ill  le--  ti 
-ity    of   ""ur^ers"   beiiiy   sent-  out    whi 
throneli    a    mimht-r    of    otViceS.    addiiij 
well   as   increa-iny    the    xohinie   of   ci 
aminod. 

\  di-fecti\i-  liliiii;  sxstcm  add-  its 
nniu-ces-ary  lahor.  It  is  often  t'oui 
..spujiht  is  alreadx  a  matter  of  recor 
of  the  road  makiuir  the  im|uiry.  hut  1 
method-  ilu-  coumction  i-  not  mad 
-pondeiice  i-  impo-ed  ,,n  tlie  offices  < 

A   hrief  and  eonci-e   -tatenient   of  f; 
in    c< 'rr(--pc  ■mleiict-.    i-    far    more    for 
nniu-ce'-ar\    detail-.      It   cou-nnu--  h-- 
-<in    imja'tinL:    tlu-    information,    a 
In    order    ti>    do    tiii-.    -nlticieiii    thoui. 
-nhji-ri    nuhr    consi<lerat ion    to    yt-t 
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to   any    deparinu-nt. 
lurce    of    what    max     he 
is   the   result    of   report- 
WliiK-    -oim-    ot    tlu--c 


-Iioiild    Hot    he    t'  o    -e-  , 
•rin    their    work    under; 
ads   resort    to   di-ciidine. 


in    tile    irind.    after    which    hotli    briutv    ami    detail    can    In 


roniide(I  into  a  hanminiou-  i-oinhi 
-weriti!^  corre-poudeiice.  to  make  p 
>  fti-n  ri-i'lt-  in  confusion  and  delay 
if  thi-  feature  wa-  tiiven  due  attetiti 
Tlu-  reduction  in  unnecessary  c 
-tandard  of  etticieiicy  i-  hest  accoii 
licient   or.;4ani/ation,    from  the   luad 


lowe-t    in    the    ranks.      Often    nun    ai  e    employ»-d    fo    j)erfornt 


certain    duties. 


tmi 


liertectioti    i. 


win  1 


ly   umiualiru-tl   throtiiih   lack   of  t"ainiiiLr  to   perform   such 


'crxice.       The  entire  organization    <h> 


ied.    xvith    a    xiew    to    detectini:!    cert    in    (p'aliticatioiis    which 


could    be    readilx     de\  eloped    to    aiil 


hart-    to    coiifn-ion    and 
d    tliat    tin-    informatioit! 

aiul  in  the  ))ossession' 
iroULih  iiu-tfectix  <-  lilinsr; 
.  and  addiiioual  corre- 
f  hotii  roads  intere-ted. 
cts.  i-itlur  in  rein  irt-  « ir 
fill    tlian    repetition   and 

1  if  tlu-  tiiiu-  of  till-  ]>er- 
ell    .IS    of    the    rec-|)ient. 
lif    -lioiild    he    :.ji\en    the.; 
•le.ir   conci-i)tion    of    it 


ation.       h'ailure.    in    an- 
oper    reference    tfli    Ide.<.; 

which    coiild   In-    ax  oide*!. 

111.  •,;• 

>rre-pondence     and     the-! 
idi-hed    throui^li    an    ef^ 
f   the   department    to   the 


;pected     xvlieu     they     are 


iild   hi-  continnallx    stnd- 


n    performini;    eff.ectivi- 


f 


st  results,  as  the  errors 
f  a  -nitahle  detrree  of 
he  nun  in  the  tield.  a 
n    slu.uild  be   found    for 

ondence   an<l   aihlini;   to: 
l>romptius.-  in  Iiandliufi 
I    regulated   car   depart-;. 
re(|uired.    and   if   tlu- >(;.•. 
suhject    is   fri->h.  it    will 
s  well  as  axdid  the  too 
1  to  furnish  tlu-m.     The  _^ 
deuce.       If    reidies    arpv 
ormation   furnished  can 
ne  and  a\  oid  the  lu-ces-    , 
.-ji    max    re(|uiri-   i>as-in.i;   -. 
xvork    to    each    on«-.    a<*  ^ 
rre-i>ondence    to    !>e   <'X-    •■ 


Union  Pacific  Steel  Freight  Cars 


■■-'•■ ' 


:t;"  '■^'■'/';(-:^'^:'-;^^^^^^^^  Equipment"  of  "lOO,000  Lb.  Capacity   fbr''  ^J:''':^:^':^>':V;f ''-/^^^^ 

•::  i      ^C^^.^^^^^^^^^^^^^       ^^^  ^  J       Automobile  Traffic ;  Box  Car  Has  Steel  I  nderframe  1  ;-i;  ^^^^ ;      .    ^   •  ;,   "  ;- 

■   . TlWre  Avere  placc*V  in  iorvtct-  a  sli<)rt  time  agn  liy  tlie  t'iji»in  Tlie  underframe  is  of  ilie  1  k ttchd< iff  tyiie^YlIle  center ^Ur'coii^ 

I^aoillc   4.0()0   steel   underfraniv  l»ux   cars.   2XM)   of    whicliwere  "    !%isti%  of  ;i  JO  in.,  112  11).  l-secti.»ii  girder,  while  a  cast  st^l  Uvdy 

l^vtil)  by  ihc  .AniiCTicaii   Car  it    l"..uii(lry   (  .uniiany.  and  2.(M)0  by  Iwijstef  is  usu-fl/    The  v«<l  >^^^                in^  li75  lb.  thaiinel>  :i|»d 

/jhe  AVestcrn   Steel  Gar  &    l"«iun<Jry   (,  < .mf>any.  and  OGO  all-steel  6  ifl..  R  lb,  cluihiiels  ate  used                                      Jtiiwet-iV  the  end 


Union    Pacific    Steel    Car    for    Automobile    Traffic 


autcnioiiile    cars    Juiih    by    the    VVVsteru  .SleelGa^^^^ 

(Jin»l>iiny.      /•,'.■;■,:-:;-;.'        ■-.'/-■     r  ■-■  ^:-\  .._:[.-■  :r '\\:  '-■■--'■■'■■: ■^- 
'■^■''''/\[;'--'X':[^-:.  ■'.;  ■  ;•,  ^a^ctumohile'caks-:. ■-'■:.    .;■■,-  ;;.•-.    ■;/■■;-■■■:"■ 
liie  aut«>nn>bi1e  carsyre  of  I(K).OIX)  lit.  caiuuTty  and  weigb  51.900 
lb.    They  are  50  ft:  6?^  in.  1'  nig  over  end  sill^  iihd  afc  50  ft. 


sills  at  tlie  center  sill  aiid  the  li<»<ly  bolstt'r  ne.ir  tlii-  >ide  >iJl. 
Tile  side  sills  are  9  in,.  14^25  lU  clvanncls  and  the  <:r<.s>tie;>  which 
extetjdhetweefijhj;  center  sill  and'tlie  side  *iiji  are  8  iii.Ml>25  \U, 
diannels:  .V  3-'/^!  jiii  by  2' v  in.  i»y^  j^  iti:  .angle'^irtemts  in  tlu; 
torin  J»:r  a  1%>>v 4>e|LVkCeivi joints  tin  the  e^ 


..■:''■■,.,''■■■:■'■'■'.:    -'^   '^-^^  ■'''''■^'\':  ''■.■'.''  ''-''r-- ■' :':     Steel    Underframe    Box    Car    for    the    Union    Pacific         :-  -^i  "f.:^  ^ 

Tong  inside.     The  height   funn  the  toj)  of  tlie  fl<»<if  t«v  the  hot-      ;draft  ai-ms,  the  ti>p  of  this  arch  In'tng  at  flie  side  sill  on  eitlier' 

•  totn  uf  the  cyrlines  ;is  10  ft,  i '  ><  in.,  and  tlie  cubical  cajKicity  is  .     side  of  the  car.     There  are  4  in.  by  4  in.  \voo<ien  stringers  n>edf. 

4;63(t  en.  itv  :-    ;  ,    .  ^  ■;:.>■■;  V    %^ 


..y«,,  V./'x-^T-j  <■'■  Si 
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ncl  crossties.  The  trucks  are  spaced  40  ft.  4  in.  between  centers 
and  have  cast  steel  side  frames  of  the  Vulcan  type.  One  end 
of  the  car  is  fitted  with  steel  doors  swinging  to  either  side,  while 
double  side  doors  of  wooden  construction  are  used.  These  side 
doors  give  an  extreme  door  opening  of  9  ft.  9f4  in.,  the  width  l)e- 
tween  the  door  posts  being  10  ft.  il/j  in.  '■■'■'■■< 

The  steel  body  framing  is  made  up  of  3  in.,  6.7  lb.  Z-bar  side 
posts  and  3  in..  11.5  lb.  Z-bar  braces,  the  framing  being  outside 
the  '  ,v  in.  steel  plate  sheathing.  I  he  side  plates  are  4  in.,  8.2  lb. 
Z-bars  and  the  end  plates  are  5  in.  by  3  in.  by  5/16  in.  angles. 
The  sides  of  the  car  are  fitted  with  stringer  ])ockets.  as  shown 
in  one  of  the  illustrations.  These  pockets  are  used  to  carry  the 
enrjs  of  transverse  stringers  for  supporting  an  upper  deck  in  the 
car  when  this  is  required,  and  it  will  also  be  readily  seen  that 
tliey  can  be  of  material  assistance  in  securing  miscellaneous 
lading  in  place.  The  Murphy  corrugated  steel  end  is  used,  as 
well  as  the  Murphy  radial  type  of  roof,  the  strength  of  the  end 
c«  nstruction  being  made  to  meet  the  Master  Car  Builders'  Asso- 
ciation recommendations.  This  end  is  made  in  three  sections, 
tile  two  lower  being  of  ]4  •"•  plate,  while  3/16  in.  plate  is  used 
in  the  upper  section.  The  carlines  are  3  in.  by  3  in.  by  5/16  in. 
tees,  while  there  are  two  3/16  in.  L'-section  pressed  steel  pur- 
lines  on  either  side  of  the  car,  spaced  27  7/16  in.  between  cen- 
ters, the  inner  one  being  10)4  in.  from  the  center  line  of  the  car. 
The  special  equipment  includes  Xew  York  air  brakes.  Western 
angle  cock  holders,  .\cme  automatic  brake  adjusters.  Scullin- 
Gallagher  body  bolsters.  Creco  brake  beams.  Climax  coupler.s. 
Carmer  coupler  relief  rigging.  Camel  door  fasteners.  Miner  draft 
rigging.  Xational  malleable  journal  boxes.  Buckeye  cast  steel 
truck  bolsters.  Miner  gravity  truck  side  bearings  and  Barber 
truck  roller  device. 
'•;';■  ..-'■•^  ■;•;;. -v,  ■-.•'^f    .../;.;,;■'    box  C.\R>       :■[■'''•':;■;■•  v;;-- V-T  ;V:v'  .>. '■■•■^..  ■..■•, ^ 

The  box  cars  are  of  100,000  lb.  capacity  and  are  also  equipped 
with  the  Bettendorf  steel  underfranie.  Cars  of  this  type  hav- 
ing a  steel  underframe,  steel  end  construction  and  a  steel  roof 


End   of  the   Automobile   Car   Showing   the   Steel    Doors..     .. 

have  met  with  distinct  favor  in  some  I  quarters.  In  point  of 
strength  it  would  seem  that  tbey  should  give  almost  as  good 
results    as    the    steel    frame    inside    sheatlV'd    car   wliile    retaining 


*■-''■  '.  V.'.  ' 


/of- J 
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Secflon  a-f-  Ce/T^er  of  Can  Sech'on  af  Body  Bolsfen 


av-  .- 


End   Elevation  and  Cross  Sections  of  Union  Pacific  Steel  Underframe  Box  Car 
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the  advantages  of  the  vertical  sheathing.  These  cars  are  41  ft, 
long  over  ends  and  40  ft.  8  in.  long  inside,  the  cubic  capacity 
being  3,500  cu.  ft.,  and  the  height  from  the  top  of  the  floor  to 
the  bottom  of  the  carlines  9  ft,  4V2  in. ;  the  weight  of  the  car 
is  42,900  lb.  - 

The  center  sill  consists  of  a  24  in.,   120  lb.   I-section  girder, 


end  sills  at  the  center  and  the  body  bolsters  at  the  side  sill;  the 
crossties  are  10  in.,  25  lb.  I-beams.     The  superstructure  of  the 
car  is  of  wood,  but  the  ends  are  of  the  Murphy  corrugated  steel- 
type,  there  being  an  18^  in.  by  12  in.  door  opening  in  one  end.j 
The  roof  is  of  the  Murphy  radial  steel  type  with  pressed  steel: 
U-section  purlines  and  3  in.  by  3  in.  by  5/16  in..  T-section  car* 
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Sirln^er.Seaf  Pockeh 
Upper  Deck  Stringer  Pocket  Used  on  the  Automobile  Car 


Sfrmger  Seat. 


"while   the   body   bolsters   are  of  cast   steel.     It   will   be   noticed  lines,  each  42  in.  between  centers.     There  are  two  purlines  on 

that  this  center  sill  is  heavier  in  the  box  car  than  in  the  auto-  either  side  of  the  car,  spaced  22  19/32  in.  between  centers,  the 

mobile  car,  the  reason  for  this  being  that  the  center  sill  in  the  inner  one  being  11  5/16  in.  from  the  center  of  the  car.?.  .-:■.'.-..•./: 

box   car   was  designed   to   carry   the  greater  proportion   of  the  The  special  equipment  on  the  box  cars  includes  Climax  coup- 

:   lading,  while  in  tie  ciutoniobile  car  it  was  the  intention  of  the  lers,   Barber  truck  roller  device,   >.>wV<?rk  air   brakes,  Creco; 
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End    Elevation    and    Cross    Sections    of   the    Automobile    Car 


designer  that  a  considerable  portion  of  the  weight  of  the  lading  brake  beams,  Carmer  coupler  release  rigging.  Vulcan  cast  steel  -  ' 

should  be  carried  by  the  side  frames  of  the  car.    The  end  sills  truck  side  frames.  Camel  door  fixtures.  Miner  draft  rigging,  Na- 

are  8  in.,  13.75  lb.  channels  and  the  side  sills  are  5  in.,  11.6  lb.  tional  malleable  journal  boxes.  Buckeye  cast  steel  truck  bolsters 

Z-bars.   There  are  6  in.,  8  lb.  channel  diagonal  braces  between  the  and  Miner  gravity  truck  side  bearings.^     .    .     .      r       i.   -^.;  .-.  . 
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STEEL    FRAME    BOX    GARS    FOR    THE 
:  ;  :•  ILLINOIS  CENTRAL      " 


deep  in  tlie  center.     They  taper  to  the  side  sills  and  are  riveted 
to  the  webs  of  the  center  sills  and  the  5  ide  sills.    These  members 


A 


The  IWinois  Central  has  recently  received  5.000  steel  frame 
box  cars  wliich  were  built  by  the  American  Car  &  Foundry 
Company,  the  Western  Steel  Car  &  Foundry  Company,  the 
Standard  Steel  Car  Company  and  the  Haskell  &  Barker  Car 
Company.  These  cars  are  of  the  outside  frame  construction  and 
have  a  capacity  of  80.000  lb.  .All  the  cars  are  equipped  with 
steel  roofs.  'I  he  cars  are  41  ft.  5  in.  long  over  the  end  sills 
and  40  ft.  6  in.  long  inside  of  the  sheathing.  They  are  8  ft.  9  in. 
wide  over  the  side  sills,  and  8  ft.  6  in.  wide  inside  of  the  sheath- 
ing. The  inside  height  is  8  ft.  4  in.  from  the  top  of  the  flo  ir  to 
t'le  bottom  of  the  carline  at  the  side.  The  cars  weigh  approxi- 
mately 40.000  lb.  each. 

The  underframcs  are  made  up  of  structural  and  pressed  steel 
^lAapes.     The  center  sills  are  pf.the  fishbelly  girder  type,  having 


are   reinforced   at  the   top  by  3   in.  by 


and  at  the  bottom  by  3  in.  by  2'j  in.  ly  5/16  in.  angles.     Cover 


plates  measuring  8  in.  by  3^  in.  by  6  ft 


2;4  in.  by  %   in.  angles^  , 


long,  are  secured  to  the 


tcp  flange,  and  pressed  steel  gussets  art  used  to  reinforce  the 
cross  bearers  at  the  center  sill  connection  in  the  deepest  part 
of  the  fishljclly  girder. 

The  floor  supports  are  4  in.,  8.2  lb. 
side  and  center  sills  by  4  in.  by  3  in 
draft  arms  are  pressed  steel  sections  V^ 


Z-bars  connected  to  the 
by   i!4   in.   angles.     The 

in.  thick,  and  are  spaced 
12^  in.  between  the  webs.  They  forifi  a  continuation  of  the 
center  sill,  and  are  riveted  to  the  end  si 


1  as  shown  in  the  draw- 
ing.    There  are  two  intermediate   strin  fers  of  3  in.,  6.7  lb.   Z- 


bars  and  two  center  stringers  of  3'/2  in 
The  intermediate  stringers  are  secured 
bolsters,  and  the  center  stringers  to  the 


by  i\<n  in.  yellow  pine. 
to  the  crossbearers  and 
center  sills. 


■ .  .■i-.'' 


Illinois    Central    Steel    Frame    Box    Car 


^  ..  -lepth  at  the  center  of  24  in.  These  girders  are  made  up  of 
;-.\v>  plates  5/16  in.  thick,  which  are  riveted  to  3'j  in.  by  3K'  •"• 
'  /16  in.  angles  at  the  top  and  5  in.  by  4  in.  by  %  in.  angles 
at  the  bottom.  .-\  plate  5/16  in.  thick  and  19  in.  wide  covers  the 
top  of  this  girder.  The  center  sills  extend  beyond  the  bolsters 
and  are  riveted  to  the  draft  arms.  The  side  sills  extend  from 
end  sill  to  end  sill,  and  consist  of  9  in..  13.25  lb.  channels.  The 
end  sills  are  made  up  of  10  in..  15-lb.  channels  with  the  flanges 
turned  outward.  Diagonal  braces  of  4  in.  by  2^  in..  8.7  lb. 
tees  are  used  at  each  corner,  extending  from  the  bolster  near 
the  side  sill  to  the  draft  sill  near  the  end  sill,  being  held  in  po- 
sition by  5/16  in.  gusset  plates.  The  cross  bearers  are  made 
of  J4  i"-  steel  pressed  in  the  shape  of  a  pan  and  are  14^   in. 


The  lx)lsters  consists  of  two  pressed  st  'el  pans  ,'4  in.  thick  riv- 
eted back   to  back,  and  to  a   top  and   Ix  ttom   cover  plate   ^^   in. 
thick.     Side  bearings  of  the  ordinary  ty^e  are  used  and  are  lo- 
cated at  4  ft.  centers.     .\  variation  of  %  in.  to  11/32  in.  is  al-; 
lowed  in  the  clearance.  1 

The  superstructure  is  made  up  of  eight  side  posts  and  eight  diag- 
onal braces,  all  made  of  3  hi..  6.7  lb.  Z-bars.  In  the  end  construc- 
tion there  are  four  center  posts  of  4  in.  8.2  lb.  Z-bars  and  four 
intermediate  po.sts  of  3  in..  6.7  lb.  Z-bars.  A  pressed  steel  cover 
plate  y^  in.  thick,  pressed  in  the  shape  of  an  angle,  is  riveted 
to  the  upper  flange  of  the  end  sill,  ar  d  is  bolted  to  the  end 
sheathing.  The  construction  of  the  do<  r  posts  is  clearly  indi- 
cated in  the  drawings,  and  they  consist  e  isentially  of  4  in.,  8.2  lb. 
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Z-bars.     The  corner  posts  are  4  in.  by  4  in.  by  5/16  in.  angles.       posts   and   bolted   to   the   roof.     The   floor   is   laid   with    m   in.-...;--:; 

The   side,   diagonal  and   corner  posts   extend  below   the  top   of      ship-lapped  yellow  pine,  and  the  sheathmg  is  VA  in.  thick,  also 

the  side  sills,  and  are  riveted  to  them.     The  end  posts  extend      of  yellow  pine.         ...v.,  a  •        t\        h  h    ^'  "'=• 

down  on  the  inside  of  the  end  sills.    The  side  plates  are  4  in.,  :       The  trucks  have  a  wheel  base  ©rS  it  6  i^    They  h^ve  the•:^^-■r^^ 

■-■■■-■  ■■■'■■-  •''.":.  '■-■■       ;.■■  ,■•■■"  '  ■■-.:.''    "?"  ^'^^fs         ^  ■ 

..:  —>*^..--*v:- :;■../•  .  v- x-v  ;,    -^  .-..        ■.:■.;;/...       ■-;   ^.'-'..v  j-  ..  ,.^-;  --'y-A'.     :■"•.:-■  'C^'v*;   S^v  v;  ■  ■  -  :.■         ■'  ^O  DoorOpen/na 

.'   ■       •    .    ,  ■■   .. -^   -     -..■■>^'       ■'•.,■■     •    '.'..■•.■--%.   ^- .•*,..■•■:■•  ■•     ..  -.•.■■■*   ^   ■   *"   .         ■-        ,  V;    ■.        - .  "-   -  ;.'.*.;    ■'   ,  f< ^ *^— 


,0^,0      t   0 


■  ^r^^  k 


Arrangement  of  the  Framing   in  the   Illinois  Central   Box  Car 
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8.2  lb.  Z-bars.  They  are  fastened  to  the  side  posts  and  diagonal  American  Steel  Foundry  Company's  bolster,  and  are  equipped 
braces  by  pressed  steel  gusset  plates.  The  end  plates  are  3/16  with  the  Barber  three-roller  truck  device.  The  Scullin-Gallagher 
in.  pressed  steel  plates,  being  riveted  to  the  outside  of  the  end       Iron  &  Steel  Company's  cast  steel  side  frames  and  spring  planks 
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STEKL    FKAMi:    BOX    CARS    I  OR 
1 IXINOIS  CEM  RAL 


IHE 


. .'  TIh-  .IHTii«'>i>  C'cjufal  has  rccfiitly  rtci-ix i<I  5;(X10  stid  tiame 
•  1j<>x  cars  wliicli  vvin-  huilt  li\  tlir  Aiiii-riian  tar  X  I mindry 
■' V  *>'HP''ii\Vv    tht-    \\  eslvrh     Sl«.t-l    tar    vV     loiin<lrv     tympany,     llu- 

.,  J^tHuUanl  SutI  .C;ir  Itiiupnm    aixl   ilic   Ilaskill  \    I'-arkir   (  ar 

■; t  oniimiiy.     Thvsf  /cars  afi-  >>{  llu-  iiiit>i<U-  frairr  c  'nstnuuiin  atid 

■iiavc   a    capacHy   of  MMJIW   lli.      All    tlu-   cars   ari    riniii)))cii    witli 

J  >;;i«.'!i'}  rMol's.      I  lie.  car-  arc  4l    ft.   5  m.  jj'ii.n  "\  ir  the  iihI   sills 

vuntJ  -J(>  ft.  0  iiK^Viiii;  iiisjilv  i+rt^  Tiny  ari-  S  ft.  ')  in. 

.,  >V'»k:  <'\iT  tin-  sirlc  stHs,  ami  t<  ft.  (>  in.  wide  iifsidc  nf  the  .-hcatli- 

.'ii'ix.      fhe  insidf  hti.nht  is  X  ft.  4  hi.  fr. .ni  the  t"p  .>f  the  flo  >r  t<> 

.iTift'  liottoiii  (if  the  carltut*  at  tUc  side..      Tile  cars  weiyli  apppixi- 

jiiately  AiUm  11..  each.    .'■;.;■■;'  .;0v\:.';^;     -.^   .■;•:'■  '  - 

'Tile  under ffaiiTts  are  made  ui>  <>f  striictura!  and  pn  -<ed  -.teel 

. -slraiifv  .  Till*,  cvmer- sills  arv  .'>t  t-luv  lishliclly  ;-:irder  ixpe.  haviim 


deep   ill    tl:e   center.      They   t:ip»r   \<>   the   .- 

Im  the  Wilis  iif  the  center  sills  and  the  - 

.irr    rrin forced    at    the    top   hy   ^^   in.   hy   . 

and  at   the  hottotn  hy  .^  in.  hy  J  „■   in.  hy|5/U)  in.  angles.     (.'o\er 

I  Iate>  niia>urini;  S  in.  hy    =s  in.  Iiy  '»  ft.  lon.ii.  are  secured  to  the 

;•  p    llani:i'.   and    ]ire-.-ed    stii'l   i:ii>-ets   ar  '   used  to   reinforce   the 


■     ?     \"nt;.  j<<^.   X():  2 


lie   sill.-   ar.d   ati     riveted 

e  sills.     These  ineinhors 

'  J    in.   liy    '  j    in.   an!.;les. 


cro-s   hearer-   at    tlic   ceiitei    -il!   ouniect 
■  ■f   the   li-iihelly   yirder. 

I  lie   tlo. .r    -nj,i)orts   are   -   in..  S.J   Ih. 
-ide    atn!    center    sills    hy    4    in.    Iiy   .^    in. 
ilrafi  arm-  are  pressi'd  -tie!  -ictions   'j 
lJ",s    in.    lietWAeii    the    we''-.       Tiiey    forr 
center  sill,  and  are  riveted  to  the  end  sil 
iiifi.       Till  re   are    two    intermediate    strin 
har-  an<l   two  eiiiter   -trinuer-  of  .V  _,   in 
The    intirmedi.'.te   strin.iier-   .ire   -ecnre.l 
hol-ler-.  .iiiil  tl'e  ceiiti  r  stringer-  to  the 


III  in   the  d<T|tcst   part 

Miar-  coinucLOri  to  the 
hy  '.J  in.  anj*!es.  The 
n.  thick,  and  .ire  -paced 

a   continuation    of   the 

as  shown  in  the  draw- 
ers of  3  in.,  0.7  lii.    7.- 

ly  v^vs   in.  yellow   pine. 

.  the  crossiie:irers  and 
(.•enter   -ills.       .  ,'  .  •      . 


tllinois    Centr.ll    Steel    Fr.imc    Box    Cnr 


i'.  V  :*jitJi  at  •  the  center  of  24  in.  ' These  jJiirders  are  niaile  up  of 

'-■'.r.  jdatcs  5/.l<»  ill.  thick,  wjii       are  riveted  to  3',.  in.  hy  3'..  in. 

-■  /^ :• /^6';ln.^  5  in.  ii\   4  in.  hy  s^  in.  aniiles 

.at  Uu'  lM>ttom.     .\  piritf  ,5/1^)  .iit,  thick  and  I*'  in.  w  ide  .covers  the 

ir)I> -'ir  this  .tiirdcK      The  centir  sills  extend  heyoiid  the  ht^lsters 

and  .are  rtyeted  to  the  draft  arm-.     The   side   sills   extend    from 

,eivd  isifl  toetitl  sill,  ami  c<«nsi«;i'(.*f  *J  in..  1.V.25  th.  ch..nnel-.      I  lie 

..en«l  sills  arc  made  tip  of  10  iitw  I5-lh.  ehannil-   witli   tlu    d.niLies 

tttriu-d   outward.     .l)ja,i.;onal    hraces    nf   4    in.    \>\    J',    in..   S7    Ih. 

tees   are  iised   at   each   ci'rner.   exten<tint;    from   the   h  '1-ter   rear 

the  ,si«lt'  s.iH  to  Ihu  «lraft  .sill  lu^ar  the  onrl  sill,  hein.u  Iiehi  in  po- 

(sititm  iiy   .V16, in.  1?u5M\t  plated.      The   cro->   l)earer-    are    made 

q(  h-4  '»i:  steel  pressed  in   the  -hape.  oi  a  jian   and  are   14';    in. 


Ihe  l.ol-ter-  c<.nsi-;ts  ot  fwo  jvres^odVti 
etid   hack   to   Iiack.  and   t"  a   top  ;ind   ' 
thick,     .^idi    heariiiu-  of  tlu    ordinary   \\  ] 
cited  ;,t   4   ft.   centers.     .\    \,iriation   of 
lowi-d   in   til-  clearance. 

I  he  -uper-trncture  is  made  up  of  ei.izlu  -i 
oiial  hrace-.  all  made  of  3  in..  <i.7  Ih.  Z-hai 


1  pans 


r  in. 


fhick 
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toiii  cover  idate    *s  in. 

L'  are'tised  and  are  hi- 

in.   t"   11   ,>_'   in.   i>   al- 

e  ]io-t-  and  eiv;lit   di  i«'- 
^.     In  the  end  con-l ruc- 


tion  tlu  re  are   four  center  ].(  -t-  of  4  in..  iS.i  lli.  /-Imr-  and    fonr 


intennerliate  po-t-  of  3  in.,  (k7  Ih.  /-har-. 
plate    '4    in.   thick,   pres-ed   in   the   -hape 
to   the   upper   t1ari;e   of   tlu    end    sill,   an 
slieathin;^.     The   constructii  n   of   the   doi 
cated  in  tin-  dr.iwinu-.  and  thiv  consi-t  e>ls 


.\   pre--e>i   -'eel   Cover 
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bars.     Tl,c  comer  post,  arc  4  inl  hv  4  in^hv  5/lV  in.  nnfe/      ^<^sts   an.l    l>olt<-rl   to   the   r<w,f.  .The  fliutr   H-lai*!    with    Ui  rti;    ^ 
10   si.Ic,   .liaftonal   and   cnur   posts' cxund  below   the  f.p  ,.f  .  ship-lapi.cd  ydluvv  iHHc,  ancl  the  sheaihn,^  is^^ 


Z- 

Thc 

the   side   sills,   and   are   rivete<l  to  thcni.      The  end   posts  extend: .   «if  yellow  pihc.   .;  -  '''t''^^^'''-^'''^'''ri'^i'''''\^ 

down  on'thf  insi.U-  of  the-eiul  silU.      The  side  plates  are  4  in.; '.^tlu-  trucks  hi^^CiiAvhedhaiiew^^ 


■Ii 


|<_  _  ^.  _^U.  :L^{^^  ._  ^  _^^i<^^-^_ „.  J-^*L_.^_^^._>|^.._^ 


7'''     vr  .;  '     .  .     -Arrangement   of  the    Framing    in  th«    Illinois   Central    Box    Car       '.;•;?:-•;.  V-    :  '=':  ;.••;':;. 

■''8.2  Jh.  Z-bars.    They  arc  fastened  t«>  the  side  posts  aiul  diaL^mal      American   Steel   I'otmdry   Conipaiiy's  holster/. and.  an-  e.juipi'ed . 
-braces  by  pressed  steel  gusset  plates.     The  end  idaies  are  3/16      with  the  P.arl»i'r  three-roller  truck  device..  The  Sculliu-<  iaHauher 
.in.  pressed  -teel  plate.s.  bei'nc  riveted  to  the  outside  of  the  .end       Iron  &^^^S^^      C\iinpany's  cast  steel  side  frames  and  -priny  plaiiVs 


V. 


;|;:;^,^.f>: 
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are  used,  with  the  National  Malleable  Casting  Company's  malle- 
able journal  box.  Other  specialties  used  in  the  construction  of 
these   cars  are  the   Sharon  coupler,   Miner  tandem   D-963  draft 


Vou  89.  No.  2-- 


of  roof  failed,  due  to  the  weaving  movejnent  and  torsion  of  the 
car,  which  loosened  the  nails,  allowing  water  to  run  down  into 
the  car  and  damage  the  contents.  Then  came  the  practice  of 
applying  a  layer  of  heavy  plastic  rooling,  paper  between  the  two 
courses  of  boards.  It  was  thought  by  aoing  this  that  the  nails 
would  be  tightly  sealed  all  around  and  his  would  stop  the  w-a- 
ter  from  going  through  into  the  car.  While  this  proved  of 
some  benefit,  it  did  not  fill  the  requirements.  Then  came  the  so- 
called  torsion-proof  paper  roof;  this  ro^f  was  applied  by  Hrst 
laying  down  a  course  of  boards,  usually  lengthwise  of  the  car. 
'1  he  roof  sheets  extended  from  the  side  plate  to  the  ridge  pole 
with  the  edges  U])turned  and  inserted  iu  saw  cuts  in  the  su))- 
carlines ;  tiien  the  nailing  strips  or  subpuirlines  were  applied  and 
another  course  of  boards.  The  weaving  and  torsion  movements 
of  the  car  caused  the  roof  sheets  to  become  displaced  and  the 
result  was  a  leaky  roof.  Then  came  inv)  use  the  inside  metal 
roof  with  the  sheets  extending  across  tha  car  from  side  plate  to 
side  plate.  This  roof  was  too  rigid  aiul  the  sheets  gave  away 
at  the  ridge  jiole  and  along  the  side  platel.  Following  this  came 
the  inside  metal  roof  with  the  roof  sheets  extending  from  side 
plate  to  ridge  pole,  the  edges  of  the  shedts  being  turned  up  and 
inserted  m  .saw  cuts  in  the  subcarlines.  This  roof  gave  fairly 
good  service  and  is  used  quite  extensivay  at  the  present  time, 
but  in  order  to  get  as  much  inside  clearance  as  jmssible  this 
style  of  rofif  was  partially  abandoned  an( 
came  into  use.      This  roof  was  applied 


course  of  boards  lengthwise  of  the  car  v  ith  the  roof  sheets  ex- 


tending from  the  side  plate  to  the  ridge 


the  outside  metal  roof 
)y  first  laying  down  a 


pole,  where  they  over- 


lapped,  as   well   as   along   the  edges.     Tlis   roof   did   not  prove 


♦'.''--'".  Cross  Sections  of  the    Illinois  Central   Car 

gear,   Carmer   uncoupling  device,   the   Imperial   centering   device 
for  the  draft  gear,  and  Camel  door  fixtures. 

i'^S-^'''V;-  DEFECTIVE  BOX  GARS      :'S'^<:.^-^v 


satisfactory,    as    the    weaving    of    the    car 
become  broken  at  the  side  plates  and  alsc 
of  the  sheets,  and  resulted  in  a  leaky  roqf 
used  to  some  extent,  but  with  no  better 

In  the  past  few  years  there  has  come 
roof  which  has  given  good  satisfaction 
opinion,  the  kind  of  roof  the  railways  mi 
stop  the  heavy  losses  in  claims  for  lost  iid  damaged  freight. 

However,  while  leaky  roofs  have  beei  responsible  for  most 
of  this  loss  the  side  doors  of  box  cars  are  responsible  for  a 
great  deal  of  the  trouble.     .\  careful  in:  pection  will  reveal  the 


caused   the    sheets    to 
to  unlock  at  the  sides 
.     Other  designs  were 
results. 

into  use  the  all  metal 
so  far.  and  is  in  my 
st  come  to  in  order  to 


running  with   the   side 
ie  side  of  the  car,  and 


'  BY  C.  L.  BUNDY  ": 

"There  has  been  a  marked  improvement  in  box  car  design  dur- 
ing the  past  two  years  in  order  to  meet  the  more  severe  service 
retjuirements  due  to  larger  locom(Jtives,  longer  trains,  and  the 
more  extensive  use  of  huinj)  yards;  but  in  the  writer's  opinion 
still  more  attentitni  should  be  given  to  efforts  toward  making 
the  cars  more  nearly  proof  against  lost  and  damaged  freight. 
When  we  consider  the  fact  that  there  is  paid  out  annually  by 
the  railroads  of  the  United  States,  for  claims  due  to  lost  and 
damaged  freight,  approximately  $30,000,000  it  would  seem  tliat 
railroad  officers  should  give  this  matter  careful  consideration. 

While  it  is  a  common  practice  with  railroads  to  make  an  in- 
spection of  cars  ju.st  prior  to  loading  with  cement,  flour,  and 
other  freight  that  may  be  damaged  by  leakage,  yet  notwith- 
standing this  precaution  many  cars  with  leaky  roofs  are  loaded. 
and  as  a  result  claims  are  presented  for  damaged  freight.  More 
attention  should  be  given  to  making  roofs  and  doors  storm 
pnK)f.  as  this  will  materially  reduce  claims  for  lost  and  dam- 
aged freight.  .\  careful  inspection  of  box  cars  in  any  of  the 
terminal  yards  will  reveal  the  fact  that  many  cars  have  de- 
fective roofs  and  side  doors,  and  leads  to  the  belief  that  these 
parts  have  been  badly  neglected,  and  in  some  cases  poorly  de- 
signed.    There  are  few  satisfactory  roofs  in   service  today. 

In  going  back  some  30  years  and  reviewing  briefly  the  different 
kinds  of  roofs  that  have  been  tried  out,  we  find  the  first  roof 
to  be  used  to  any  extent  was  the  double  board  type.     This  style 


fact  that  large  numbers  of  bo.x  cars  are 
doors  from  y^  in.  to  ^  in.  away  from  t 
in  running  against  a  heavy  rain  storm.  ),ater  is  bound  to  blow 
in.  damaging  the  contents  of  the  car.  .\uiierous  other  defects  in 
side  doors  will  also  be  found,  such  as  froit  door  stop  siiHt,  hasi)s 
broken,  etc.,  and  many  doors  are  lost  off  on  the  road  and  in  the 
yards;  also,  a  careful  inspection  will  re  eal  the  fact  that  it  is 
necessary  in  many  cases  to  use  bars  an]  sledges  to  open  and 
close  the  doors,  a  condition  which  should  not  exist.  I'esides  this 
there  is  the  liability  of  doors  falling  off  and  injuring  trainmen, 
or  perhaps  falling  against  a  pas.senger  train.  \,    ■  ,.: 

In  my  opinion  the  flush  type  of  door  cin  be  used  to  the  best 
advantage  especially  on  cars  with  a  steel  $ni)erstructure  or  other 
designs  that  will  not  rack  in  switching  lo  as  to  get  the  door 
opening  out  of  square  and  cause  the  df)or  to  be  inoperative.  .\ 
door  of  this  type  has  the  advantage  of  being  set  in  flu.sh  with 
the  side  of  the  car.  It  also  has  the  adv  uitage  of  moving  out 
ai)out  two  inches  in  opening  and  in  case  any  freight  is  against 
the  door,  the  latter  moves  away  from  the i  obstruction  and  slides 


by  it  to  the  open  position.     A  door  of  the 
made  waterproof,  which  is  another  point 


flush  type  can  also  be 
in  its  f avor„. '.<.-■..-■.■ . 


.\nother  part  of  the  box  car  that  has  paused  a  great  deal  of 


trouble  is  the  ends.     Thousands  of  cars 


will  be   found   running 


with  wooden  ends,  the  end  and  corner  p  )sts  l>eing  tennoned  to 


the   end   plate   and   end    sill.     This    kind 

little  or  no  resistance  to  the  shifting  of 

and  it  is  a  waste  of  money  to  be  replac  ng  these  ends  as  they 

were  originally  built.     As  fast  as  cars  of  this  class  give  out  they 

should  be  fitted  with  corrugated  steel  en(^,  which  make  a  good 

substantial  construction. 


of   construction    offers 
oads  in  switching  cars 


TRAINING  ENGINE  HOUSE  FOREMEN 

BY  R.  G.  GILBRIDE 
Locomotive  Foreman.  Grand  Trunk  Pacific.  Graham.  Ont. 

Tlie  choosing  of  a  man  to  fill  the  position  of  engine  house  fore- 
man generally  has  been  more  or  less  haphazard.  W  hen  an  engine 
house  foreman  resigns  his  position  or  is  dismissed,  the  master, 
meclianic  may  l)e  short  of  material  from  which  to  choose  a  snc- 
cessor.  and  as  a  result  the  man  selected  does  not  have  the  proper 
tr^iining  and  is  compelled  to  undergo  a  great  many  hardships 
that  might  have  been  averted  had  the  appointee  been  given  some 
opi)ortunity  to  receive  preliminary  training  in  his  new  duties. 
Machinists  who  liave  previously  handled  back  shop  repairs  ex- 
clusively, have  been  appointed  to  the  position  of  engine  house 
foreman,  in  which  an  entirely  different  set  of  conditions  present 
themselves,  resulting  in  i)nor  service  to  the  company. 

One  of  the  eastern  Canadian  railways  adopted  a  system  based 
on  the  rules  whicli  this  nrtide  sets  forth,  and  since  that  time  has 
started  out  in  charge  of  roundhouses  a  number  of  trained  inen, 
who  have  shown,  with  the  training  they  have  received,  that  they 
are  woll  qualified  to  iiandle  the  work  jjroperly.     Voung  men  who 
did  net  develop  ability  to  handle  men  during  their  shop  training 
were  not   considered,  liut  taken  care  of  in  the  back  shop  work 
whicli  suited  their  special  (|ualitications.     However,  there  can  be 
no  doubt  that  a  man  who*  lias  had  the  back  shop  training  in  addi- 
tion  to   tile   si)ecial  training  covering  the   roundhouse,  is   better 
fitted  to  give  the  company  good  service  than  the  man  who  has 
only  liad  roundhouse  work,  or  only  back  shop  work.     Road  iore-l 
men  of  engines  are  trained  from  enginemen.  train  masters  from :~ 
brakemen.  conductors  and  dcspatchers ;   road  masters  rise  from", 
section    men   and   section    foremen :    but   in   a   great    many   cases- 
mechanical  officers  appoint   untrained   men   with   only  the  expe-.' 
rience  they  have  gained  through  I)eing  first  class  men  in  heavy:.' 
repair    work,   or    in    some   otlier   meclianical    capacity,    but    which; 
did   not   train   them    for  the  position  of  engine   house   foreman,; 
resulting   in    tmul'le    for   all   concerned   through   tlie   appointee'? 
not  having  a  grasp  of  the  operating  and  roundhouse  conditions..- 

In  selecting  probationary  candidates  in  the  system  referred  to  ^ 
above,   the  young  man   selected   should   have  had  experience   in} 
the  main   shops  as  a  charge  hand  or  assistant  to  the   foreman.  _; 
•or  in  a  position  where  he  has  shown  some  ability  in  the  handling;,; 
of  men  and   work.     The   sho])  master  mechanic   selects  the  men 
who   are   to   be   recommended   for   tiie   position   of   engine   house 
foreman,  .seeing  that  they  are  thoroughly  prepared  in  all  respects 
and  given  the  necessary  experience  in  boiler  and  tender  shops^^,, 
preparatory  to  their  departure  from  the  main  shops.     The  train- 
ing in  an  engine  house  covers  four  periods  of  three  months  each. 
During  the  first  three  months  service  a  man  is  assigned  to  gen-  r- 
eral  work  which  includes  boiler  and  tender  repair  work.       ••;.-: 

In  ilie  .second  period  he  acts  as  assistant  leading  machinist,// 
working  as  assistant  to  the  man  who  holds  that  position  in  all 
the  duties  pertaining  to  it.  It  is  his  duty  to  copy  the  work  from 
the  work  report  book,  assigning  it  to  the  different  men,  and  see 
that  this  work  is  properly  entered  after  the  work  has  been  done ; 
the  work  of  looking  after  the  tools  and  tool  room  is  also  as- 
signed to  him. 

In  the  third  period  he  is  employed  in  connection  with  the 
movement  of  engines  from  the  time  they  arrive  on  the  shop 
tracks  until  they  are  again  turned  out  of  the  shop  for  service. 
This  includes  supervision  of  the  cleaning  out  of  the  locomotives 
on  the  ashpit  and  the  time  necessary  to  complete  this  operation; 
moving  the  locomotive  in  and  out  of  the  shop;  seeing  that  the 
washing  out  is  properly  done  and  keeping  a  check  on  the  time 
necessary  to  do  this  work;  looking  after  the  lighting  up  of  the 


engines  and  also  seeing  that  the  work  to  be  done  on  them  is  •  ■  *■ 
properly  booked  by  tl>e  enginemen.  He  also  makes  periodical 
trips  on  the  locomotives  during  this  period  to  become  familiar 
with  their  operation  on  the  road,  during  which  he  makes  notes 
of  the  quantity  of  coal  and  water  used  on  the  trip,  weight  of  the 
train,  etc.  '-.,3;  •■,\ -/';;.•. 

In  the  fourth  or  final  period  of  three  months  he  is  placed  at    .  " 
work  in  the  storeroom  and  office  to  become   familiar  with  the  -''l: 
methods  of  conducting  the  clerical  work,  handling  the  stores  and  •  ■• 
the  maintenance  of  the  proper  quantity  of  stock,  as  well  as  the   . . 
system  of  handling  the  men.  etc.  '  /v.    «<....■  ■ 

When  he  has  completed  his  term  at  the  engine  house,  has 
passed  a  written  examination  on  tlie  duties  and  work  connected 
with  the  handling  of  engines  at  engine  houses,  and  has  shown 
himself  qualified  to  assume  the  more  responsible  duties,  his  name 
is  referred  to  the  superintendent  of  motive  power  who  then  ar- 
ranges to  send  him  out  as  night  foremaii  or  relieving  at  some 
point.       ;■;/;■-//;>/■-■>■"•  ^-^     '"':/'-::'■.<:■.':  Y/'^:.,.''  ..^'v-'^ 


JIG  FOR  DRILLING   DRY   PIPE  COLLARS 


:':     ::v':^j>;:  ':^        BY    F.    W.    BENTLEY.   JR. 

The  rciiewaJ  of  brass  dry  pipe  collars  calls  for  considerable 
laying  out  if  the  lioles  through  the  pipe  arc  irregular  or  zig- 
zag in  formation.  When  a  new  collar  is  applied  to  a  new  dry 
pipe  the  holes  are  drilled  through,  both  the  collar  and  ^he  pipe    ,•  c- \ 


■*\zr- 


'  '-■'>.■ 


..• -•  V  •;  V 


^n:,:^    .•!:   -  Drilling  Jig  for  Renewing   Dry   Pipe  Collars         "/. ..    ■;x 

in  the  same  operation,  but  the  renewal  of  the  collar  alone  re- 
<iuircs  the  laying  out  of  the  holes  to  match  those  already  in  the 

pipe.  ■:--:■  6 ■'■<;:- -'-':'■[.  -    :-:.-':^*-' 

V ,.  .The  drawings  show  a  simple  arrangement  used  by  the  writer 


Dry   Pipe  and   Jlq   In   Position   on    Drilling    IVIachine 

which  has  been  successful  in  securing  accuracy  and  has  con- 
siderably reduced  the  time  required  to  do  this  work.  The  bar 
is  bolted  to  the  table  of  a  drill  press  and  the  pipe  with  the  new 
collar  in  place  is  laid  over  it.    The  stud  A  hi&  a  concave  point 
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with  which  the  drill  is  centered,  after  which  the  table,  or  radial 
arm,  as  the  case  may  be,  is  clamped  in  position.  With  the  other 
end  of  the  pipe  resting  on  a  roller  horse,  the  holes  on  the  in- 
side are  dropped  one  after  another  on  to  the  concave  stud,  and 
the  holes  drilled  through  the  collar  directly  in  line  with  those  in 
the  pipe.  The  concave  end  of  the  stud  allows  the  drill  to  break 
through  and  complete  the  hole  without  obstruction.  When  the 
t  drilling  is  completed  the  pipe  may  be  riveted  at  once. 


to   have   only   two   mandrels'  and   two 
this  work  for  all  classes  of  locomotives 
the  shell  type,  may  be  made  to  fit  the 
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eamers   to   take   care  of 
The  reamers,  being  of 
arbor.         --:".    ,  .*'■..>.?■' 


sa  me 


.-.v..f. 


GLEANING    AIR-PUMPS    ; 

BY    W.    E.    JOHNSON 

Storekeeper,  Chicago  &  North  Wester^,  New   Butler,  Wis. 


•  V     ;FINISHING  TANK  VALVE  GASTINGS 


M 


i''       "'    ?  BY  W.  W.  ELFE 

^.Machine  Foreman,  Central  of  Georgia.  Macon,  Ga. 


The  illustrations  show  the  method  of  finishing  tank  valve  cast- 
ings at  the  Macon  shops  of  the  Central  of  Georgia.  For  finishing 
the  valve  seat  end  of  the  castint;  it  is  set  up  on  a  drill  by  means 
of   U-shaped   supports   atid   clamps   applied   to   the   flange.     The 


The    accompanying    illustration    show;    a    method    <>t    cleaning 
air  pumps  without  removing  them   from   the  locomotives.     The 
apparatus  used  for  this  purpose  is  lialf   )f  an  ordinary  oil  barrel, .;.'.. 
placed  on  a  frame  of  '4  in.  by  2  in.  bjr  iron  which  is  made  to 
fit    the   bottom    of   the    barrel   just   abo  e    the    first    hoop.      This 
band  is  made  in  two  parts,  one  part    laving  the  axles  welded 
on,  while  the  other  part   has  the  hantle  and  rest.     These  two 
parts   are   bolted   together   through    |^    in.   holes    drilled   in   the 
lugs  on  the  two  halves  of  the   band.     A   strong   solution   of  lye 
water  is  placed  in  the  barrel  and  the    mmp  connections  to  the-"v  >.  ■_ 
air  end  of  the  pump  are  broken,  fittings  being  applied  as  shown,;'-;, 
so  that  the   lye  water  mav  be   drawn   in   through   the   inlet  anfl  .'"^  '  '  • 
discharged   hack   into  the  barrel  through  the  outlet. 

These   pipes   extend    down   very  near  y   to   the   bottom  of  the\ .  :!- 


of  oil  barrel 


Sham  Ink  If 
/W 


ArS'^ralner  fo  i 
removed  and  Ijf. 
Nipple  applied 


Tank   Valve  Casting    Mounted   on   Expanding   Mandrel   for  Finishing 

Hose  Nut  End 

machining  is  done  by  tncans  of  a  shell  reamer  nn  ah  arhor  of 
macliine  steel  which  is  placed  in  the  spindle  of  the  drill.  The  hose 
nut  end  is  finished  on  a  lathe,  the  work  being  supported  on  an 
expanding  mandrel  screwed  to  the  spin<lle  of  the  lathe.  Only 
two  sizes  of  these  castings   are  used,  therefore   it    is   necessary 
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A    Method   of   Cleanina   A 


r   Pumps 


barrel  and  arc  spaced  as  far  apart  as  po  sible,  so  that  the  refuse  ; 
matter  coming  out  of  the  pump  will  nol  be  drawn  back  into  if. 
again.     When  all  the  connections  have  ^een  made,  steam  is  ap- . 
plied  to  the  pump  and  it  is  run  at  a  sloKv  rate,  drawing  the  lye' 
solution    mto  the   air   inlet,   circulating   it   through   the    different 
passages   and   discharging   it   from    the   (lischargc   pipe   with    the 
refuse.    This  is  allowed  to  continue  for  fcne  hour,  and  at  the  ex- 
piration of  that  time  the  pump  is  washejl  out  by  the  same  proc- 
ess   with   clear   water.     The   pump   is   tien    well   lubricated   and 
placed  in  service.     It  has  been   found  that  this  method  is  very 
satisfactory.     The   information   was  obtained  through   the  cour- 
tesy of  J.  E.  Tisdale.  general  foreman  ^t  New  Butler. 
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Finishing  Valve  Seat  End  of  Tank  Valve  Casting 


Inspection.— Next  to  the  intelligent  selection  of  help,  the  in- 
spection of  the  product  is  the  most  important  factor  of  efficiency. 
— American  Machinist. 
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Repairing  Locomotive;  Boiler  Tubes 

:^^:-;v;  -    Methods    Which    Bring  Good   Results    in  a   Shop        ;i  -K/-"  :^:: 

;;..;•';  Which  Has  a  Minimum  of  Facilities  for  This  Work      :-'^  ^^':.:i.^':^-^\:J'-''-/:--- 
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BY  N.  H.  AHSIUOLH 


.-The  handling  of  locomotive  boiler  tubes  and  flues  in  the  shop 
is  an  important  item  of  the  cost  of  locomotive  repairs.  Articles 
on  this  subject  have  appeared  recently  in  several  journals,  in 
which  stress  is  laid  on  the  use  of  mechanical  devices  to  facilitate 
operations  and  reduce  costs.  The  writer.  I)eing  accustomed  to 
achieve  corresponding  results  with  a  minimum  of  facilities  in  vari- 
ous departments  of  the  boiler  shop;  and  knowing  also,  that  there 
are  many  other  boiler  foremen  working  under  similar  conditions, 


hand.  After  it  has  been  run  the  required  length  of  time  to 
properly  clean  the  tubes,  they  are  dumped  from  the  bottom  on 
inclined  rails  leading  to  the  floor  where  they  are  ready  for  in- 
spection and  sorting. 

Fig.  3  is  a  floor  plan  of  the  flue  shop,  an  interior  view  of 
which  is  shown  in  Fig.  4.  It  will  be  noticed  that  the  machines 
are  set  very  close  together  because  of  the  absence  of  facilities 
for  handling  the  tubes.  The  space  is  so  limited  that  it  is  neces- 
sary to  finish  tube  /work  as  it  leaves,  the  rattler;  it  is  not  prac- 


Fig.   1 — Diagram   Showing  Course  of  Tubes  Through  the   Flue  Shop 

will  endeavor  to  show  how  tubes  may  be  efficiently  handled  from 
the  locomotive,  through  the  flue  shop  and  back  to  the  locomotive 
entirely  by  hand. 

It  may  l)e  well  to  state  that  in  the  particular  shop  the  arrange- 
ment and  operation  of  which  are  to  be  dcscribecf7  all  2  in.  and 
2%  in.  tubes  are  iron  and  are  repaired  with  iron  safe  ends, 
while  all  5'j  in.  flues  are  iron  but  are  repaired  with  4^  in. 
steel  safe  ends.     l"ig.   1    shows  the  layout  of  the  shop  buildings 


Fifl.  2 — Rotary  Car  on  Which  Tubes  Are  Carried  to  the  Rattler 

adjacent  to  the  flue  shop  and  affecting  its  operation.  As  the 
tubes  are  ready  for  removal  from  a  locomotive  in  the  erecting 
shop,  a  car  of  the  type  shown  in  Fig.  2  is  placed  ahead  of  the 
locomotive,  on  which  the  tubes  as  they  are  removed  from  the 
boiler  are  loaded.  The  loaded  car,  which  has  a  capacity  of 
one  full  set  of  460  tubes  2J4  '"•  in  diameter,  is  then  run  on  the 
transfer  tal)le  and  moved  to  the  track  leading  to  the  rattler. 
The  rattler  is  of  the  barrel  type,  is  run  dry  and  is  loaded  by 
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Fig.   3 — Plan  of  the   Flue  Shop   Showing  the   Location   of  the 

Machines 

ticable  to  finish  a  part  of  one  set  and  then  store  the  remainder 
while  finishing  all  or  part  of  another  set. 

It  has  been  noticed  upon  inspecting  tubes  as  they  come  from 
the  rattler,  that  those  having  from  three  to  eight  safe  ends  are 
l)adly  pitted  on  the  safe  ends,  while  the  body  of  the  tube  is 
still  perfect.  Where  this  condition  is  found,  the  old  safe  ends 
are  cut  off  and  the  remaining  part  of  the  tubes  restored  to  the 
required  length  by  welding  on  an  intermediate  piece  similarly 
cut  from  another  old  tube.  These  intermediate  pieces  are  of 
three  lengths:  21  in.,  40  in.  and  60  in.  A  new  safe  end  7  in. 
long  is  then  welded  on  the  end  of  the  intermediate  piece,  the 
finished  tube  having  Only  two  welds.  This  practice  has  very 
materially  reduced  engine  failures  due  to  burst  tubes. 

After  tubes  are  inspected  and  sorted,  those  to  be  scrapped 
are  thrown  out  of  door  A,  Fig.  3,  to  be  loaded  on   scrap  cars. 
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;Wjitll;w)lichlhe  drill  i>  cciiterod.  aftrr  which  llu-  t;il)lr.  .m-  r;iili:il 
■iatiTi,  as  thf  Case  nVay  he.  is  claininil  in  iiositimi.  With  tlu'  other 
cn4;  0t  the  pipv  restiiij;  on  a  roUi-r  hofM.  thi  h^Ic^  on  tin-  in- 
sifle  are  <iriip])v(hone  nt'ter  aHotlu  r  nn  {>>  the  onncavc  stud,  and 
.the  h«'lcs  drilled  thriHiyh  ihe  ci>llar direetly  in  line  with  those  in 
the. pipe.  The  concave  end  of  the  stud  aJJow^  tlte  drill  to  linak 
tlirouiih  and  eoinplefe  tiu-  hoU-  without  oli>truitioii.  W  lu  n  tin 
<lril1ii»i;   i.«<  compKted  the  pipe  may   In-   riviled   at   once. 

iSfINISHING  TANK  VAI.VF  CASTINGS 

X-:':.' -^'d'/-:^''    '-■''    ''-'■        BV  W.  W.  FI.FE    ■'/ 
■  •■>'■•.;...•:'         Machine  FiH-wnian,  Central  i)f  Gcoriiia,  Maciiii.  Ga. 

.;•' Uln-  ithtstnHims  shim'  tlKvmethotl  of  linishinji  tank  \aKc  cast- 
iiiiis' attht"  MacDii  shoi)>  <v(.tln,':;Ct'urral  of  (lrori:ia.  l"or  lini^hini; 
ib<'  vaKe  seat  end  of  the  ca>thit;  it  i>  >tt  u|i  on  a  ilrill  l»y  iiuans 
<yi   L-sUaped  suj»pon<  ;iii<l   cliunp-   apiiUed   to   the   llaujje.      ihe 


r 


■■■■:i 


Tahk  Valve  Casting  Mounted  ori   Expnndtng   Mandrel  for  Finishing 

Hose  Nuf  End 

inaehinitty-  is  done  Ijy  trK-:i!is'  of  a  sliell  reamer  on  an  arhor  of 
.niax;hi|fe  --t»el  "whrv:h  is  plm^Cil  iti  the  <pilidle  'li  the  drill.  The  h'  m 
lUit.Vud  is  rtni-!?he'd.  «>U  a' lall)e.  the  wvrk-  JK-in;;  >uitport<d.  on  an 
x>\4taiiditv4  inandrel/ ^cteAved .  t<> '  the  .spiiidle  iij  the.  lathe.  (  Hity 
t\\o.'  siie?..  Of  :the>e  c-a>M''y.s"  •ire   ttst«l;   tlu-n-lore   it    is   tiece«sary  . 


Finishing  Valve  Seat  End  of  Tank  Valve  Casting 


A  :    "■-. 


•        \'ni..   S'l.    \i).   2 


lo   have  only  two  nian(lril>   and   two   i  latners  to  take   care  «if 
tins  work  for  all  classes  of  loconiotives      'liic  reamers,  being  <>f 

tiu'  slu-ll  tvpf.  may  he  maile  to  lit  tlie  >; 


CLEANING    AIR 


BY    W.    F.    JOHNSi)N 


Storekeeper,  diiciiMi)  A    North   Wester 

"I  he    accomjianyin:^    ilhisiration    sliow 
air   ]iunips    \vith<'in    n-niosiny    tluni    fro 
ajiparatus  used  for  this  jiurpose  is  half 
placed  on  ;i   fr.ame  of   '  j    in.  hy  2  in.   h; 
lit    the    liotioni    of    tile    harrel    jn*!    alio 
liand    is   ma<le    in    two    parts,    i.ne    jiari 
on.    while   the   otJu'r   part    iias   the   ham 
parts    are    hohed    toyeilier    thron.!.;li     '  _• 
hiys   on   the  two  haUt-s  of  the   han<l. 
uatiK   is   placed    in    tlu'   liarrel   and   the 
air  end  of  the  jiump  are  hrokeii,  littinij: 
so   tliat   the    lye    \sater   nia>    he  drawn 
<lisch;tr.i>ed   hack   into  the   liarre!  thron.y 
•    These    liipes   extend    douti    \ery    iie.'iv 


ne  arbor. 


PUMPS 


,  Ne«    Butler.   W  is.       ''  ';, 

a  method  oi  oleaniiig 
1  tile  loeoiiii  .ti\  es.  The 
)f  an  ordinary  oil  barrel, 
r  iron  which  is  made  to 
e  tile  lirst  hoop.  This 
Kuiny  tile  axles  Wihied 
e  and  rist.  Tliese  two 
in.  holes  drilled  in  the 
\  stroiiii.  >ohuion  of  lye 
lunip  connections  to  the 
heinir  ajiplied  as  sJunvn, 
1  ihroni>h  the  inlet  and 
1  the  outlet. 
\    \n  the  hottonr  Qt  tli^ 


A    Method    of    CJeanina 


h.'iriel  .lud  are  sp:ii-Ji'il  as  'far  apart  a-  pi 
matter  ci>miii.t;  out    of  the   pninji   will   n< 
.itiain.     When  all  tin-  connection.-  have 
plied  to  the  pumj>  and   it    is  run  ;it   a   sh 
solution    nito    tlie    air    inlet,    eiroulatinj: 
passa.i;es   and    (lischar.iiinii    it    from    the 
refuse.     This  is  allowed  to  eonlinue  ft.ir 
piraiion  of  that  time  the  immp  is  waslu 
,<'.,ss    with    rU  ar    water.      The    pump    is    t 
placed   in   service.      It  has   been    found   t 
satisfactory.     The   information    was  obt; 
tesy  of  J.   v..   Tisdale.  general    foreman   ; 
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r   Pumps 


>ilile.  s<t  that  the  refuse 
he  draw  ji  hack  into  it 
leen  made,  steam  is  ait-   - 
w    r.ite,  tlravviii'-;   the  lye.. 
t    thron<ih    ih:     dit'fereut 
lisohariie    pipe    with    the 
me  hour,  ancj  at  the  ex- 
i  out  by  the  same  proc- 
eii    well    hthricated    ai>d   .' 
lat   tliis  method  is  very 
ined  throuv;h   the  cour-  : 
t   New   Butler.     ;      '•;.'''■ 
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-Xext  to  the   iiitelliuiiit   s  dectiou  of  iielp.   the   in-. 


spection  of  the  product  is  the  most  irnix 
— .Iiiuriidii   Maihiiiist         .        ,    .     •.  . 
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RING  Locomotive  Boiler:  vTubes 


Methods    Which    Bring    Good    Results    in    a    Shop 
Which  Has  a  Minimum  of  Facilities  for  J^his  Work 


The  baiullinji  .it  iMcmntiv..-  l.iikr  iiiIii->  ;ni<l  ihu-s  in  the  .sIk'P 
k  an  iiDi". riant  item  ..{  tlu-  ci»4l  of  I-k. .motive  ri'i)a»rs.  Articles 
"ii  this  Miltjcct  liavc  apiicau-d  nointly  in  >t\i'ral  jniiriials,  in 
uliiiii  -tr<»  is  laid  nn  tiu-  use  ..f  imclianioal  (k-viccs  t"  facilitate 
-•larati. 'n>  and  nducc  <.-. .sts.  Tlu-  writer.  Ininii  acoustoincd  to 
aohicvc  c^.rri -]i. .nditiii  ri-Milt^  with  a  miniiniini  «.f  tacilitics  in  vari- 
ous dcpartiiK-nts  «•{  the  huikT  >li.iii ;  and  knouinj;  also,  tliat  tiK're, 
arc  mail}    > 'titer  li"iler  f^remen^u  >  rkiri:  under  -imilar  conditions, 
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Fig.    1 — Diagrnm    Showing  Course  of  Tubes  Through  the   Flue   Shop 

will  fii<Uax.<  T  tu  show  liuw  tiiK's  lua>v he  ctVtciently  hatidU'd  tniiti 
tile  JvMLvV.iji(atvv.thrMiijili  tlu-  lUu-ri^^^  hackto  tlit'  l<H:oiiiutivc 

entirely- I'V  d)art<lv  :'..■,:.;:  .-  ■  ;.       ■    '_  -,.':';,  ■/'-  ,  ;■  '-;  .'^v  •-.;  v'. 

It  i^iay  le  well  tiv  state  tliat  in  the  jiartictdar  shop  the  arranfie- 
tnenl  and  <i]ierati'iti  nf  which  are  to  he descrilied,  all  2  in.  and 
2,'''4,  in;  tuht>  are  ir^n  ami  atx-  repaired  with  in  ^vsafiL^  nids^ 
while  all  .^  _.  in.  lines  are  in iij  hut  arc  repaired  with  4'1  iii. 
steel   sate  ends.     l'i«-  1   sIn'W*  the  layoitit  <»f  the  shop.imilcliiigS. 


Fig.  2 — Rotary  Car  on  Which  Tubes  Are  Carried  to  the  Rattrer: 

adjacent  t<i  the  tlue  shop  atid  aflfecting  its  opefatjon.  As  the 
liihes  are  rea<ly  for  retnova!  lium  a  locomotive  in  the  erectinj.; 
shop,  a  car  of  tlie  type  ^hown  in  i'iii.  2  is  placed  ahead  of  the 
loconioti\i.  ..n  which  the  tiihes  as  they  are  removed  front  the 
hoiler  are  loader!.  The  loaded  car.  which  has  a  cai>acity  of 
one  fnll  set  of  A(i)  tuhes  2' 4  in.  in  diameter,  is  then  run  <m  the 
transfer  lal.le  and  moved  to  the  track  leading  to  .the  rattler. 
I  he  rattler   is  of  the  hiMrtl   t\ie.   i»   run   <lry  and  is  loailed  4jy 


hand.  Aitej-  it.  lias  l)een  run  tiie  required  length  of  tiine  to 
properly  flean  the  tulie^  they  are  <lunipod  from  the  Uottoni  o|i; 
inclined  rails  leading  to  the  floor  where  they  are  ready  tor  tn- 
siiecti<Mi  ami  sortings  J;   ^f- '  V     ;  v     .^v.,  ^      ■     v 

I'ig,  3   is  a  lltHir  plaii  <vf  the   tlue  sln*|>.   an   interior  view  yVf- 
which  is  shown  in  Fig,  4.     It;  will  he  ttoticed  tluit  the machines 
Tire  set  Very^  close  together  hecanse,  of  tlie  ahsence  t>f  facilities 
ft>r  hiunllTn.i;  the  tuhes.     The  space  is  so  1  tin  it  e<l  thrit  it  is  neces- 
sary to  ];nish  tul»e  \v4>rlv  as  it  leaves  live;  r^titler;  it  is  not  ptaoc 
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Fig.   3 — Plan   of  the    Flue   Shop   Showing  the   Location   of  the    '. 

'•;••■■.'■•  ^v ..•"/,'■ -!'■■;     ^-         Machines    :  ^    '■-'-■^.■: :  ^  .' '^ :■  :■-i^■J■'■.'   '.:■":' 

ticahle  to  Itnish  a  i>ari  of  <)ue  set  atul  theit  stcire  the  Yeniain<ler 
while  linishiug  all  or  part  of  another  set.. v;-..v"^:^.  •':^;^^ 

It  has  l)een  nr.ticed  uinm  hi spectiiig  tuhes  ^ns  they  come  from 
ihe  rattler,  that  those  haviiiii  from  three  to  eijihi  safe  ends  are 
hadly  pitted  «>n  the  safe  ends,  wliik'  the  hody  xtf  the  tuhe  is 
stiH  perfect  Where  this  condition  is  found,  the  Mi\  safe  entfs 
jSti-e  cut  off  and  the  remainini;  part  o£  tlie,  tulK»srestore«l  to  tlie 
fetpiired  leniith  hy  weldinti  on  an  intermediate  piece  Mnnlarly 
cm  from  another  old  tnhe.  These  intermediate  jiieces  are  of 
three  lengths^  21  in.,  -10  in.  and  60  in.  V  iivw  safe  end  7  in. 
long  is  then  weMcd  on  the  ettd  of  the  internlediate  piece,  the 
limslie<l  tuhe  havini;  oidy  two  wehls.  This  practice  has.  very 
lualerially   reduced  en.iiine   failures  due  to  hurst- tul»es. 

.\fter  tuhes  are  iii.spected  and  sorted,  those  to  Ik'  scrapped 
are  thrown  out  of  door  .1.   lit:.  3,  to  Ijjwe  .loaded  m  scrap  cars. 
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while  those  to  be  safe-eiided  are  piled  at  the  cutting-off  machine. 
After  the  tubes  are  cut.  those  requiring  intermediate  pieces 
more  than  21  in.  long  are  loaded  on  a  wagon  and  moved  to  a 
flue  welding  machine  which  is  placed  about  50  ft.  from  the  flue 
shop,  in  the  material  yard.  This  machine,  which  is  shown  in 
Fig.  5,  is  a  combination  of  a  homemade  rivet  forge  and  a  Xo.  2 
Boyer  rivet  buster  i)laced  over  a  welding  die  and  mandrel.  The 
brickwork  in  the  rivet  forge  was  altered,  and  the  air  pressure 
used  in  the  rivet  buster  reduced  to  40  lb.  per  sq.  in.  The  forge 
and  rivet  buster  are  set  in  line,  so  that  while  one  end  of  the 
piece  to  be  welded  is  heating  the  other  end  is  on  the  mandrel, 
between  the  dies.  When  the  prt)i)er  welding  temperature  is 
reached,  the  tube  is  pushed  through  the  tire  and  the  weld  made 
with  the  rivet  buster,  which  is  operated  by  a  pedal.  As  the 
weld  is  completed  in  a  very  short  time,  the  part  of  the  tube  in 
the  furnace  is  not  seriously  affected  by  the  fire. 
:'■■■  After  a  tube  is  welded  it  is  withdrawn  and  laid  bv  itself  until 
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which   is  bolted  a  piece  of  ^   in.   plate  having  a   punched  hole 

3  in.  in  diameter  through  its  center.     Ir    placing  the  end  of  the 

tube   against   the    stop   the    swedged   poition    is    passed    through 

this    hole,    where    its   rotation   against   t  le    rough    punched   edge 

of   the   hole   removes  all   scale  and   dirt   leaving   the  end   which  ,; 

receives  the  copper  ferrule  in  the  back  tube  sheet  smooth  and.'V:"-- 

clean.     ■ '   v  v  *-•'■;■  si 

.\fter  the  tubes  are  cut  to  length,  thej   are  given  a  hydrostatic 
test.     The  machine  for  doing  this  work    s  adjustable  for  various     -.•-;.' 
lengths  of  tubes.     It  consists  of  a  woo(  en  trough  with  a  cylin-  '"  • 
der  at  each  end;  the  cylinder  at  the  tear  end  does  not  close 
the  tube  untd  it  is   full  of  water,  after  >rhich  the  other  cylinder  l",-^''; 
increases   the    pressure    in    the   tube.      Tnis    method    insures    the  >^'  ;--;. 
removal  of  all  air  from  the  tube  before!  the  test  is  made,  after 
which   the   front   cylinder   raises  the   pressure   in   the   tube   from 
100  lb.  per  sq.  in. — the  water  line  pressure — to  300  lb.  or  more,  ;•;, 
dependmg  upon   the  air  pressure.     Defective   tubes   are   thrown  '•".>. 


Fig.  4 — Interior  of  the   Flue  Shop   Looking  Toward  the  Annealing    Furnace  and    Loading  Track 


cool,  when  it  is  piled.  It  has  been  found  that  if  tubes  are  piled 
while  the  welds  are  still  red  hot,  they  will  be  bent  when  cold, 
due  to  the  contracting  of  the  exposed  surface  sooner  than  that 
next  to  the  other  tubes  in  the  pile.  After  the  intermediate 
pieces  are  welded  on,  the  tubes  are  loaded  on  a  wagon  and  re- 
turned through  the  window  B,  Fig.  3,  to  follow  the  course  of 
other  tubes  through  the  shop. 

The  tubes  next  are  placed  at  the  piecing  furnace  where  the 
ends  are  expanded  and  seven  inch  safe  ends  inserted.  They  are 
then  piled  at  the  welding  furnace  and  welded  by  a  Hartz  flue 
welder.  The  swedging  of  the  ends  is  done  at  the  same  heat 
and  the  tubes  are  then  piled  back  of  and  to  the  right  of  the  cut- 
ter, ready  to  be  cut  to  length.  This  machine  has  an  adjustable 
stop  to  govern  the  length  of  the  tubes,  against  the  upright  leg  of 


e  piled  at  the  annealing 

4 


out  and  those  which  withstand  the  test  a 
furnace. 

The  annealing  furnace  consists  of  a  ba  ck  wall  and  a  small  end  ■ 
wall   to  protect  the  testing  machine   frbm   the  direct  radiation 
from  the  lire.     The  tubes  are  piled  up  ivith  the  ends  about  two 


inches  from  the  back  wall ;  the  burner 


being  confined  to  the  2  in.  space,  the  er  ds  of  the  tubes  are  soon 


raised  to  a  red  heat.     About  150  tubes 


As  fast  as  they  arc  heated  the  tubes  ar ;  placed  on  the  push  car 


shown   in   Fig.  4  in  the  background. 


Vhen  loaded  this  car  is  -X 


pushed  out  to  the  boiler  shop,  where  t  le  tubes  are  transferred 


to   the    rotary    car   shown   in    Fig.   6. 
across  the  transfer  table  to  the  track  in 
which  the  tubes  were  removed. 


is  opened  and  the  flame 


re  annealed  at  one  time. 


This   car   is   then   passed  ..,;... 
front  of  the  engine  from  ' "    ' 
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Due  to  the  fact  that  engines  in  the  erecting  shop  are  headed      done  by  the  general   shop  labor  gang.     The  output  per  month, 
south    while  the   flue   shop   was  originally   laid  out    for   engines      averages   about   as    follows:  -....-   .    ■-  ■ 

headed  north,  it  is  necessary  to  turn  all  tubes  end  for  end  be- 
fore they  are  placed  in  the  rattler  and  again  after  leaving  the 

..;;°flue  shop.     This  is  taken  care  of  by  the  ball  bearing  rotary  cars 

;  J  shown  in  Figs.  2  and  6. 

'  ■     Superheater  flues  SVj  in.  in  diameter  are  handled  by  the  same 
methods,  and   follow  the  same  course  through  the  shop  as  the 

■\2%   in.  tubes,  the  various  machines  being  adjusted  to  suit  the 
larger  diameter.     In  cleaning,  about  six  or  seven  are  placed  in 


4,500  2  in.  and  2J4   in.  tubes;  ,  .   .  'A-    #:.?"  1: 

100  5}4   in.  flues;     ;     %- '~  ^^' '  '?!;"  H  ../^'y  ^~ -::  '    ■^^/ 
100  3  in.  and  4  in.  miscellaneous  ttibes. 

This  output  is  equivalent  to  approximately  6,000 — 2  in.  or  2>4' 


>yJ*-'     -■^— »                                     j 

Fig.   5 — Outdoor  Welding    Machine   and   Furnace  for   Piecing   Short 

Tubes 

the   rattler   with   a   load   of  2>4    in.  tubes.     By   this   method  the 
splitting  of  ends  formerly  experienced  has  been  eliminated. 

Steel  safe  ends  4j^  in.  in  diameter  are  cut  the  required  length, 
tlien  heated  and  scarfed  by  hand.  The  flues  are  cut  on  the  4j^ 
in.  end  and  belled  out  to  receive  the  safe  end.  The  scarf  is  then 
made  by  chipping  the  outside  corner  of  the  belled  portion  of 
the  tube  as  shown  in  Fig.  7.  This  method  of  scarfing  eliminates 
the  use  of  a  lathe  in  the  machine  shop,  so  that  all  work  on  the 
flues  is  taken  care  of  in  the  flue  shop.  A  liberal  amount  of 
borax  is  used  while  making  the  welding  heat  and  only  one  heat 
is  taken,  the  AVz  in.  ends  of  the  flues  being  heated  only  twice 


Fig.    6— Rotary    Car   for    Transporting    Repaired    Tubes   to   the 

Erecting    Shop 

while  in  the  shop:  once  at  the  piecing  furnace  and  once  at  the 
welding  furnace.  The  heating  of  these  large  flues  is  always 
accompanied  by  a  wasting  of  the  metal  and  by  keeping  the  num- 
ber of  heats  to  a  minimum  a  much  better  flue  results.  These 
flues  are  cut  to  length,  tested,  annealed  and  loaded  in  the  same 
manner  as  the  2^  in  tubes. 

The  operations  described  are  taken  care  of  by  a  regular  flue 
shop  force  of  four  men.  a  fifth  man  being  required  only  when 
handling  5K'  in.  superheater  flues.  The  moving  of  the  tubes 
loaded  on  the  special  cars  shown  in  the  illustrations,  from  the 
engine  to  the  rattler  and  from  the  shop  back  to  the  engine,  is 


Fig.  7 — A — Superheater  Flue  Swedged  to  4/2  in.  Diameter;  B — Flue   , 
Belled   Out   to    Receive  the   Safe   End;    C — End    of  the    Flue 
After  Being  Scarfed  by  Chipping.  .  -j-.  , 

in.  tubes  and  is  handled  at  an  average  direct  labor  cost  of  $300 
per  month,  or  at  an  average  rate  of  five  cents  per  tube.         .  j-  -y:- 

The  average  number  of  tubes  removed  from  boilers  as  a  re«-^ 
suit   of  leaks   during  the   hydrostatic   test   is   less  than   one  pef  •;'; 
boiler  and  there  have  been  no  leaks  or  other  defects  in  the  5j4.    : 
in.   flues   either   during  the   hydrostatic   boiler   test  or   in   service-' 
afterwards.  ;  >;:V;  -■  ■[.. -y^ ^■!:   ~. ■.;:>■:■  :V\ r 

ENGINE  HOUSE  REPAIR  WORK*^  w? 


-;;;•:    BY  M.  vallen  ■.■■'":^^::.  'S 

General  Foreman,  Southern  Pacific,  Carlin,  Nev.   ■:':^----'-/^W---':C 

An  engine  house,  to  be  managed  to  its  highest  efficiency,  must, 
in  the  nature  of  its  equipment,  be  up  with  the  highest  standards 
of  the  times.  A  general  repair  shop,  in  order  to  turn  out  the 
largest  possible  amount  of  work  in  first-class  condition,  must 
necessarily  be  equipped  with  the  latest  facilities,  such  as  traveling 
cranes  and  improved  machinery.  An  engine  house  on  the  other 
hand,  must  be  equipped  with  gdod  boilers,  water  pumps,  air 
compressor,  serviceable  lathes,  turntable,  sanding  device,  and  fuel 
facilities,  in  order  to  successfully  handle  the  power.  It  is  also 
necessary  that  good  drop  pits  be  provided;  that  the  house  be 
well  lighted,  and,  if  the  climatic  conditions  require  it,  in  winter 
it  should  be  fairly  well  heated.  It  should  be  kept  in  a  sanitary 
condition  at  all  times.  This,  I  believe,  has  a  very  great  effect 
for  efficiency  among  the  men.  ,     ^  '   '     ■       :  -       »• 

The  engine  house  equipment  should  be  frequently  inspected 
and  repair  parts  kept  in  stock  ready  for  an  emergency,  as  the 
plant  cannot  be  successfully  operated  without  the  equipment  in 
proper  working  order.  The  turntable  should  receive  its  share 
of  attention  in  the  line  of  maintenance,  such  as  oiling  the 
operating  machinery  and  also  the  bearings.  All  tools  should 
be  thoroughly  inspected  and  their  condition  kept  up  to  as  high 
a  standard  as  possible,  and  the  men  in  the  various  vocations 
should  be  impressed  with  the  idea  that  it  is  their  duty  to  see  that 
defective  tools  are  reported.  The  engine  house  foreman  should 
know  the  condition  of  every  engine  under  his  charge,  and  the 
date  of  the  last  general  repairs,  and  a  record  should  be  kept 
of  such  dates. 

In  the  organization  of  an  engine  house  of  any  size,  provision 
should  be  made  for  an  assistant  foreman,  a  boilermaker  fore- 
man and  a  clerk.  The  boilermaker  foreman  should  determine 
the  condition  of  the  fireboxes  and  tubes  of  each  engine  and  re- 
port it  to  the  engine  house  foreman,  and  I  also  believe  it  would 
be  good  practice  for  the  foreman  occasionally  to  personally  in- 
spect the  interior  of  fireboxes  and  the  condition  of  tubes.  The 
assistant  foreman  should  have  charge  of  the  various  mechanics. 
The  foreman  knowing  the  condition  of  each  engine,  should  plan 
the  work  and  select  the  best  opportunities  for  making  unusual 
and  heavy  repairs.  He  should  also  co-operate  with  the  store- 
department  toward  keeping  the  standard  repair  parts  in  the 
store    room,    avoiding   the    waste   of   producing   them    with    the 

•Entered  in  the  competition  on  Engine  House  Work,  which  closed  July 
\i.    1914. 


.  ■■  ■<.  ". 
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•^\^T^^V^ 


■-^hile  tfti.sf  ro  ho  safe-viidcd  an-  pilcff  at  the  cnttinti-ctt  machine. 
Alter    tjlc    Ull.)cs    are    cm.    tli'i>i'    ric|iiirini;    inteniiediatt.-    jiieces 

imvre  t-hah   21    in.  long   arc   loaded   "ii    a    uaynii    and    niivcd    to   a 
:   rtiie  wt'ldinti  machine  which  ,i>  placed  ali-int  50  it.   i"r. .m  the  due 

.>hoj).  in  tile  material  yard.  This  machine.  \\iTich  is  shown  in 
-  l-'ig,  5,  is  a  cmnliniaticin  ttt  a  homemade  rivet  torue  and  a  .\o.  2 
:  li»>yef  rivet  Ulster  idaecd  <<vcr  a  weldittix  die  and  mandrel.      I  he 

brickwork    in    the  rivet   tfr»Tgt'  >va>   altered,   and   tlie   air   i)rts>ure. 

.  ti.sed  in  the  rivet  huster  reduced  to  4()  Ih.  per  -<|.   in.      The   I'or.Lie 

,:atul  rivet  .huster  ate- set  in   line.   >o   tiiat    while   <>uv  end  of  tl;e 

.;  pice*.'  to  he  welded  is  heatini;  the  otiier  end   is  on   the  mandrel. 

.  H'twt'en    thf:    <li<'S.  .  AVhcu    the    |>rn|ier    wijihni;    teniiHrature    is 

reaofie«l.  the  tube  is  ptishe<l  through   the  lire  and  tlie   weld   made 

,;Wtth    the   rivet    buster,    which    is   operated    by   a    iiedal.       \v    the 

■weld  is.  convpleteil  in   a   vvry   short   tinu-.   the   part   of   the   lube   in 

.>^f>f  fiirnace  is  n«>t  .«erionsiy  atTected  by  the  lire.     ■..  '  :    ,' 

:•     After  a  tiit)C  iii  welde<I  it  is  withdrawn  and  laiil  h\   it-elf  tintil 


which  i>  bohed  a  i)iece  <if  ^i  in.  plate 
3  in.  in  diameter  thr>>U!.iIi  its  ceiUer.  li 
tulie  ai.:ain-t  tlie  sto|)  tlie  sued.yed  iio 
thi-  hole,  wiure  its  rotation  a.yain-t  t 
of  tlie  hole-  reiiioses  all  scale  and  dirt 
receive.-  the  coj)per  ferrule  in  the  i)ack 
clean.        •  ■  ' .  • 

.\ftcr  the  tulie-  ;ire  cut  to  leni^th.  the\ 
test.  I  be  machint'  for  doing  tin-  work 
ieir..ith>  of  tuiie-.  It  Consists  if  a  woo( 
der  at  each  end:  the  cylinder  at  the  i 
tile  1u!h  until  it  i-  full  of  water,  after 
increases  the  |)re-snre  in  the  lidie. 
reiiioval  of  .ill  air  from  the  Itibe  befor< 
which  the  front  cylinder  raises  tlie  |>rt 
1()0  lb.  per  .-<|.  in.  —  the  water  line  pre-- 
dependuiu    ui)on    the    air    iire--iire.      I)el 


\i.i..  N'  No  i..;- 


having  a  ])unched  hok- 
jilacint;   the   end   of   the 

tioii    is    (lassed    through. 

e  roui^h  punched  edKe 
leavin.ii    the    en<l    which 

tube   sheet   smeoth   and 

are  L:i\  en  a  hy<lr<  -ta:  ic 
■-  atljustable  for  \arious 
en  trou.iih  with  a  cylin- 
ear   end   iloes   not    dose 

licii  tile  other  cxlinder 
li-    nuthi'd    insun-    the 

the   te-t    i-   made,   after 

s-ure   in    the   tube    from 

re     ti  ■  ,^(K(  lb.   i.r  more. 

cti\e    tube-   are    thrown 


nterior   of   the    Flue   Shop    Looking    Toward    the    Annealing    Furnace    and    Loading 


jifiiw:'!.  wJh-n  it  is  pile<l.     It  has  been  found  that   if  tube-  are  I'lU 
while  th*"  weldfi  are.- stiH  reil- hot.  they   will   be- bent    when   cold. 
dnv  .to  the  conlractiny  of  the  exposed  surface  siMiner  than  that 
lU'Xt    to    the    other    tubis    in    the    piK.       .\fter    tlie    internu  >iiat<. 
pieces  are  welded  on.  the  tuhvs  are  loailed  oil  a  wa.uoii  and  re- 
,  tnrtu  d   tliroiiyli   the  window. /f.  Kig,  3;  t»V  fullow  the  course  of 
•'ftther   tubes   throu.uh  the   shop."    .. 
.      Ihe   tubes   ne.xt   are   placed   at'the   jiiecinu;   furnace   where   the 
•ends  are  expanded  and  seven  inch  safe  ends  in-erted.      I  hey  are 
tlttniitlpd  at  the  welding  furnace  atulweblei!   by   a    Hart/   line 
wvffler:     The  .swediiui^f  of  the  ends   is   dune   at    the   same   heat 
.  and  the  ttibes  are  then  piled  back  of  and  to  the  ritiht  of  the  cut- 
ter. r<^ady  to  be  cut  to  length.      This  machine  has  an  adjustable 
-.st«»p  to  po\irn  the  len.tith  of  the  tubes,  against  the  upriyht  lej?  of 


<  an  and  liio-e  whicii   wiib-t.ind  the  test  a 
furnace.    ■•.;:.■..;    ■-•■:■/,.:::  ..:■■', 

The  annealin.i;  furnace  cujisists  of  a  br 
wall    !o    proti-ct    tile    tt'stini.;    machini-    fr 
iroin   the  :ire.      the  tubes  are  piled   up   ' 
iuche-   from  the  back   wall:  the  burner 
iieinir  conlnied  to  the  J  in.  sjiace.  the  eii' 
raised  to  a  re<l  heat.     About  150  tubes  a 
.\s   fast  as  they  ;irc    heated  the  tubes  art 
-bowii    in    l-'it;.   4    in    the    back.uround.      \ 
pu>he<l   out   to   the   boiler   shop,    where   tl 
to    the    rotarv    car    slioun    in    i'iji.   (*. 
across  the  transfer  table  to  the  track  in 
which  till'  tube-   were  rcmnved.    .•'  .■,    .  > 


.  1  . 


■  J  ".    ■ . 


e  jiiled  .-it  the  aniualiiifi 


'k  wait  and  a  sm.dl  end 

111    tile    fUroct    r;i<li;itioii 

ith  the  ends  about   two. 

-  opened  and   the   Hanie 

>  .f  the  tubes  are  soon 

e  annealed  at  one  time., 

placed  oil  the  push  car 

hen    loaded    this    car    is 

e   tubes   are   transferred 

his    car   is    then   jiassed 

ont  of  the  engine  fmin. 
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/  Dm-  to  the  fact  that  mjiinos  in  thr  (.TLOtiiiii  sliop.arc  h^'adtnl 
Miutli  while  tlic  lliiv  shop  was  uriiiiiially  laid  out  lor  enjiincs 
lK-a<k'<l   imrth,   it   is  necessary   to  turn   all   tuhes   end    tor  end   be- 

■  .fore  they  are  placed  in  the  rattler  aiyl  again  alter  leaving  the 
•flue  shoj).     This  is  taken  care  of  l)y  the  ball  bearing  rotary  cETS 

<   shown  in  liy-;.  2  and  (). 


Superheater  tUie 


s   .T 


in.  in  diameter  are  handled  by  the  satn6 


methods,  and  follow  the  same  course  through  the  shop  as  the 
254  hi.  tubes,  tile  vari.ius  niaohines  l)eing  adjusted  to  suit  the 
iaryer   ilianuter.      In   cleaiiinu.  abonl  six  or  seven  are  placed  in 


Fig.    5 — Outdoor   Welding    Machine   and    Furnace  for   Piecing   Short 

Tubes       :.■■-:,;■;■  ■^r■^  '■-  V    ■•■■.   ■''■'.\:--^:'' 

'the   rattler    with   a   load   of  2',t    in.   tut>es>     By   this  method,  the 
:  splitting  of  ends  formerly  experienced  has  been  chminated.    ^ 

Sterl  safe  ends '4^4  hi.  in  diameter  are  cut  the.re(|uireel  length* 
•:  llieii  Iieated  and  scarfed  Ivy  han<l.  The  Hues  are  cut  on  the  4^2 
•in.  end  and  belled  out  to  receive  the  safe  end.  The  scarf  is  theii 
-  made  by  chipping  the  I'Utsi'le  corner  ()f  the  belled  porti«>n' off 
■the  tube  as  >Iioun  in   l"ig.  7.     This  method  of  ^carlitig  eliminates 

...the  useOf  a  lathe  in  llie  machine  shop,  so  that  all  w<irk  on  the 
..•flues  is  taken  care  of  itl  the  tlue  shop.  .\  liberal  amount  of 
;  liorax  is  used  while  making  the  welding  heat  and  <'nly  one  heat 

.'■:'   i>  taken,  the  4'..   in.  ends  of  the  flues  being  heated  <tnly  twice 


done  by  the  general'  shop  laTx.r  gang      tlievoutput   insr  month 
averages   about   as    follows  :  ^ 

::-    4,500  2.  in,  and  2^i  in.  tulxe*;.-        '    ;v  "    :;     v".  .  ;     .. 

.■■,■  .;,>  ^  ■•■.- .  .;V%:- ;100:5-Ji  «"-. -flues;       ...  >':■■■'=.'     ":^.'-.' V '.■■">'•-;:.■  i^    '■' 
•100  .■?  in.  .tnd  4  in.   misccUaiH-oHt  tubes.       '  '  ■    "■ 

This  oflti»Mt  is  equivalent  to  apiJroxiniatelj  6,000— 2  ill.  pir  2j^ 


4 


^ 


'  ,/         Fig,    6 — Rotary    Car    fqr    Transporting    Repaired    Tubes   to   the'    > 

■■'\:'^'-':''y':    \, -..  ..^,  ';'••    ;V  Erecting   Shop    '.■''..;■■;,■■'.■  ;;r'  '■'"■/.      •..■..:''•! 

'  ;     while  in  the  shop:  oirice'at'tlu'fjiecing  furnace  and  onee  at  the 

•;.;;V welding    furnace.     Tiie   heating  of   these   large  lilies   i.s   always 

;    ■    accoiniianied  by  a  VvHSting  of  the  metal  and  by  keeping  the  luim- 

.'.':.  ber  of  iieats   to   a   ininimum   a   much    better   flue   results.      These 

•• 'flues  are  cut  to  length.' tested,  annealed  aiid  lt»a<led  ill  the  same 

•■'i/. manner  as  the  2^)   in   tubes.  .  '  ;     V^^^^  :     v  ' 

;..  ' '-.  ft'he  operation^  d«?^«-"i"ibed  are  taken   care  of  l)j-  a  regular  flue 

-••■-shop  force  of  four  men.  a  lifth  man  being  required  only  when 

•V  handling    5'j    in.    superheater    (lues.       The    moving   <if   the   tuhes 

loaded   on  the   special   cars   shown   in   the  illustrations,   from  the 

■      engine   to   tin-    rattler   and    from    the   shop  back   to  the   engine,   is 


Fig.  7 — A — Superheater  Ftue  Swedged  to '4^/2  in.  Diameter;   B — Flu« 

Belled    Out    to    Receive    the    Safe    End:    C — End    of    the    Flue 

After  Being  Scarfed  by  Chipping. 

irt.;  tubes  and  is  handlc<l  at  an  average  direct  laWi:  Cost  ©1  $309 
per,  month,  urat  an  average  rate  lU'^Vvecent^^^^^^        tube,    v ;. 
.The  Jiverage  numlkr  of  tubes  f.enidve<}  from  boilers  as  a  re- 
sult  of  leaks  during  the   liytlrostatic  test  is   less  than  one   p« 
boiler  ;md  tiiere  have  been  no  leaks  or  other  defects  in  the  5_' 
in.    flues. eitlur  during  the  liydroslatic  boiler  test  Of  W  SCTTiot; 
aflerwardsv  •-,  '  ;■.;;-■'  :';•■-..,:  y.  ■- :    ■'■'  ■.'7^; V,'^  •'•'*'  '  :'rr"- :../'■  ''',■'■  \^^^A 

ENGINE  HOUSE  REPAIR  WORK* 


y;;:.  Cr.-:--y^/v"  ■■•■•-•■'/      SV  At.  VAtLEN^^^-v;.  .         :r--^7;\;:-y^-'-:..:v'..  :,: 

General  Foreman.  Soutbern  Pacific,  Garlin.   Nc\ . 

An  vnsin*-*  house,  tt.»|je  n.ianaged  t«»  its  highest  eliiciency.  must,: 
in  the  nature  of  its  equipment,  be  Up  with  the  highest  slaudar<ls 
■of  the  times.     .\  general   lepair  shop,  in  order  to  turn  out  the. 
largest   possiUe   anv»unt(>f   \V'»rk   in   tVr&t^class   condition,    must  :, 
necessarily  l»e  etiuipped  with  tlie  latest  faeilities.  such  as  traveliiiif . 
cranes  and  improved  machinery.     .\h  engine  house' on  the  ';thef 
hand,    must    be    etpiipited    with    go.nl    boilers,    water    pnnip>,    air 
cOnypress<.>r.  serviceable  latins,  turntable,  san<ling  <k'\ice.  and  fuej /• 
favilitie?,  iu  order  to  successfullv    liandle  the  power,     .It .  is .  atlst* 
necessary   that    good   droji   ])its  Tie  provided;    that   the  honse   be 
well  lighted.  an<l.  if  the  climatic  conditions  retpiire  it.  in  winter  ' 
it   shoidd  be   fairly  well  heated.     It  slioubl  lie  kept  in  *i- sanitary^^^ 
condition  at  all  times.     This.,!   believe,  haW. .a  \^*i;y  gttat  ^^ 
for  etticiency  among  the  mm.  .    /  .'         ;C  .     ;       ^^1-:  ;";.:-' 

I  he   engine  bouse    e(|uipnienl    shmild   l»e   fi"e<iirently '  insiic<"tc<l  .- 
and  repair   pants  kepi   in   stock   ready    for  an   einergeney.   as  tltc.^ 
plant  cannot  l)e  sHCCeS!>;fuHy  operated  w'itlusut  the  v«l"il»nitrht  i<t 
l>ro]ier  working  order.     The  turntable  slioul<l   receive  its  share - 
"f    attention    in    the    line    of    mainteiiaiu-e,    such    as    oiling    the 
operating    machinery    and    als<»   the    bearings.      All    to. )lv   should 
Tn>  tlvVroiVghly  insi>ecte<l  and  their  condition  kein  up  to  as  'hi¥:U 
.a  standard  a^  i><Vssible.  and  the  lucii?  In  the  vari<jus  vt»Cati.ott*' 
;  sli«>uld  be  imiires,<<'d  with  the  i<!ta  that  it  is  iheir  dut>   to  see  that 
«le feet ivv  tools  are  report ecf.      Tlie  engine  hous^-  foreman  should 
tctiovv  the  Wmditicm  of  every  engine,  under  Iris  charge,  antitlw; 
date  v>f  the   last   general  repairs,   and   a   record    sfeouW  be   ke|*t 
of  such -dates  V    . .,   ■  '•^;  ' -;■  '■  '  V-. 'v 

111  the  orgaiii/atHin  ctf  an  engiiie  Ijovi.sc  of  any  size.  provisi<>n 
shouid  l>e made  for  an  a*isistant  foijcmain.  a  i»«>ilermaker  f«i*e' 
nian  and  a  clerk..  The  l^'ileniiaker.  forvtnan  slu.iukj  deterniine 
the  condition  of  the  fireboxes  and  tubes  of  each  engine  and  re^ 
port  it  to  the  eiiiiin'e  house  foreinaii.  and  1  .ilso  lielieve  it  Woubl 
he  grood  practice  for  the  foreiuan  <vccasionalIy  jt(»  jKTsonally  in-,, 
spect  the  interior :of  lireb<>xe.s  and  the  condition  of  tu1>es.  The  ■ 
assistant  foreman  should  have  charge  of  the  variotts  mechanics. 
The  foreman  knowin,ir  the  conditi<«n  fd  each  engine,  shculd  plan 
the  work  and  select  the  best  opportunities  for  making  unusual 
and  I ie;ivy  repairs.  He  should  also  co-operate  with  the  s^.^reT.: 
department  toward  keeping  the  standard  repair  parts  in  the 
store   room,    avoiding   the    w  aste   of  producing  them    with    the 

*l-"ntercfl  in  the  competiiion   oh   Kngine  House  Work,   which  clo."*d  Jaljr  ' 
15.1914.  ■    ..-    -  •■■<:•  .    .  •■     ....■■.:■'.■. 
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inferior  niachinery  available  at  must  engine  houses;  in  most  cases, 

•:the  parts  can  be  manufactured  in  the  general  shops  many  times 

i  cheaper  than  is  possible  in  the  roundhouse.  Delay  to  the 
work  on  the  engines  will  be  prevented  by  having  as  many  neces- 
sary repair  parts  as  possible  in  stock,  which  will  necessarily 
keep  the  engines  in  service  a  greater  proportion  of  the  time. 
The  engine  house  foreman  should  at  regular  intervals  advise 
the  master  mechanic,  or  other  officer,  regarding  the  condition  of 
the  engines,  and  how  long  they  can  be  kept  in  service  without 
general  repairs.    The  boilermaker  foreman  should  be  thoroughly 

ujamiliar  with  the  ability  of  each  man  in  his  charge,  know  to 
which  class  of  work  each  one  is  best  suited,  and  that  the  neces- 
sary tools  are  available  and  in  good  condition.  He  should  in- 
struct his  men  that  the  standard  of  the  road  in  the  line  of  tools 
should  be  strictly  adhered  to;  that  proper  prossers  or  rollers  are 
used  and  see  that  the  men  thoroughly  uiin>rstand  the  work  which 
they  are  doing.     This  is  of  great  importance,  as  a  boilermaker 

■  Jlot  thoroughly  understanding  his  work  may  do  considerable 
damage  to  a  boiler.  It  is  also  of  great  importance  that  hostlers, 
fire  cleaners  and  other  laborers  connected  with  the  turning  of 
engines  be  trained  to  realize  the  importance  of  their  work  and 
what  it  means  to  have  engines  turned  in  the  least  possible  time. 
Hostlers  .should  be  instructed  how  to  properly  use  injectors  and 
care  for  the  tire  while  an  engine  is  in  their  charge  in  order  to 
prevent  imnecessary  work  which  might  be  caused  by  improper 
handling. 

As  much  work  as  possible  should  be  specialized.  .\  blackboard 
should  be  installed  in  a  conspicuous  place  and  marked  with  the 
various  special  work  into  which  the  repairs  of  locomotives  may 
be   divided,    such   as   air   brake,   boiler   work,   etc.,   and   as  many 

\'other  special  duties  as  may  be  desired.  The  men  for  these 
various  duties  should  be  carefully  selected.  The  air  brake  man 
should  neces.sarily  understand  the  operation  of  the  air  brake  and 
also  how  to  make  proper  repairs;  for  instance,  if  the  brakes 
are   reported  not   setting,   he  should   know   what   defects   in  the 

"^•iair  brake  apparatus  will  produce  such  a  defect.    .;•■.-.;•... ^^^^;,.^^^ 

The  man  in  charge  of  boiler  appurtenances  should  he  thoroughly 
familiar  with  the  Interstate  Couuiicrcc  Commission  requirements 
and  should  also  understand  tlje  working  conditions  of  injectors, 
lubricators,  etc.  If  an  injector  is  reported  not  working,  the 
cause  should  be  determined  and  not  a  new  injector  immediately 
applied,  where  perhaps  a  few  slight  repairs  will  answer  the 
purpose.  1"he  testing  of  steam  gages  and  the  setting  of  safety 
valves  should  be  among  his  duties  and  he.  in  conjunction  with  the 
boiler  inspector,  should  see  that  all  such  work  as  is  required  by 
the  Interstate  Commerce  Commission  regulations  is  done,  the 
boilers  washe<l  out,  as  well  as  any  other  inspection  or  repair  work. 
This  will  help  greatly  in  keeping  the  engines  in  service  and 
also  prevent  the  frequent  waste  of  fuel  which  occurs  when  a 
boiler  is  blown  off. 

The  duties  of  the  cellar  packer  should  not  be  lost  sight  of. 
Much  can  be  accomplished  l)y  proper  attention  to  this  work. 
The  cellar  packer  should  be  so  trained  as  to  be  able  to  fit  up 
engine  trucks,  trailer  and  tank  brasses  and  should  also  know 
how  to  adjust  driving  wedges.  This  work  should  be  under  his 
care,  and  he  should  thoroughly  understand  what  effect  a  tight 
wedge  may  have  in  producing  a  hot  driving  box,  and  how  an 
improperly  fitted  bearing  will  aflfect  a  journal.  A  tanksmith 
should  be  employed,  whose  duties  should  be  to  maintain  all  tank 
wheels,  springs,  safety  appliances  on  the  tank  and  engine,  see  to 
the  application  of  all  brake  shoes  on  the  engine  and  tender  and 
the  application  of  all  engine  springs.  Reliable  and  steady  men 
should  be  employed  on  this  class  of  work  and  the  wages  paid 
should  le  good,  as  the  work  is  heavy  and  requires  much  physical 
exertion. 

A  man  thoroughly  familiar  with  valve  gears  should  be  used 
when  work  of  this  nature  has  to  be  done.  Such  other  work  as 
valve  rings,  piston  rings,  links,  etc..  should  also  come  under  his 

.  charge  as  his  time  will  not  be  constantly  occupied  in  setting 
valves   in    the    ordinary    roundhouse.      A    man    who   thoroughly 


understands  rod  work  should  be  assigned  to  do  all  such  work. 
'1  his  will  generally  keep  a  man  busy  in/  a  roundhouse  of  any 
size.  Such  work  as  packing  piston  rods  and  valve  stems,  the 
maintenance  of  fiange  oilers,  etc.,  should  le  assigned  to  a  special 
man,  who,  with  the  experience  which  h:  will  gain,  will  show 
a  great  saving  in  the  maintenance  of  tiese  parts.  Whatever 
additional  force  is  required,  such  as  men  f  )r  general  repair  work, 
changing  engine  truck  wheels,  taking  up  lateral  motion  in  trailers, 
refitting  binders  and  the  various  other  clc|sses  of  work  reported, 
should  be  kept  as  all  around  running  ripair  men.  If  enough 
work  is  done  to  justify  one  or  two  madiine  men,  they  should 
be  employed,  and  in  addition  to  the  n^essary  machine  work 
they  should  make  repairs  to  tools.  I 

The  roundhouse  clerk  should  keep  a  ricord  of  all  annual  and 
monthly  inspections  of  locomotives  and  jboilers,  also  the  dates 
of  washout.  I  believe  it  is  a  good  practice  to  have  a  regular 
period  of  time  between  washouts.  He  aiould  also  keep  record 
of  the  various  piston  inspections,  the  removal  of  tubes,  the  re- 
moval of  lagging  and  the  inspection  of  tie  interior  and  exterior 
of  boiler  barrels,  and  such  other  office  recqrds  as  may  be  assigned 
to  him.  i 

Hostlers  should  be  made  to  realize  thai  as  soon  as  an  engine 
arrives  it  should  be  placed  in  the  rourjdhouse  with  the  least! 
possible  delav.  The  work  report  should  4)e  immediately  copied;' 
this  should  be  done  by  the  assistant  forenian,  who  has  immediate 
charge  of  the  repair  work,  and  each  item  distributed  to  the 
various  men.  The  numbers  of  engines  r<  quiring  washout  should 
be  marked  on  the  board  during  both  tie  day  and  night  shifts 
by  the  foreman  or  inspector  in  charge.  Boiler  washers  should 
thoroughly  understand  the  importance  of  cooling  a  boiler  properly 
before  washing,  at  points  where  cold  w;  ter  is  used,  and  should 
be  made  to  realize  the  importance  of  peeping  the  boilers  free 
from  scale  and  washout  plugs  clean  and 

Care  should  be  exercised  as  to  doing 
cngincmen.      Mention    might   be   made 


in  good  condition, 
all  the  work  booked  by 
Df   the    frequent    report 
'engine  not  steaming."     An  engine  whic  i  has  given  satisfactory 


service   as   to   its    steaming   qualities    at 


not  have  the  size  of  its  nozzle  tip  reduced  or  a  heavy  bridge  put 


in  it.  but  the  possibility  of  other  defect 
engine   from   steaming  freely   should  be 


In  manv  cases  after  the  tubes  and  the  crcwn  sheet  are  thoroughly 


cleaned  a  great  difference  is  experienced 
of   an   engine   which   was   previously   re 


previous    times    should 


which  will  prevent  an 
thoroughly  investigated 


in  the  steaming  qualities 
orted   as   not   steaming. 


PNEUMATIC 


FLUE.  CUTTER 


BY    W.    S.    WHITFORD 
General    Foreman.  Chicago  &  North    Weslero,  Milwaukee, 


Wis. 


The  illustration  shows  a  flue  cutter  vthich  has  been  used  for 
some  time,  but  which  as  originally  constructed  required  the  use 
of  a  special  motor  supplying  air  to  |the  cutter  through  the 
spindle.  The  end  of  the  spindle  was  ledesigned  by  the  writer 
in  order  that  knuckle  jointed  shafts  anq  any  type  of  motor  may 


J        .   .    onhert 


Pneumatic    Flue   Cutter  Altered   to   Take    Motors   of  Any   Type 

be  used.  As  now  arranged,  air  is  supulied  to  the  flue  cutter  in- 
dependently by  means  of  the  carefully  fitted  sleeve  and  ports  in 
the  spindle  leading  from  the  circumference  to  the  3/16  in.  air 
passage  on  the  center  line.  This  devicei  is  very  useful  in  cutting 
out  flues  behind  steam  pipes,  which  may  be  done  without  the 
necessity  of  removing  the  pipes. 


'^■■. 
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RivETTNG  IN  Steel  Car  Construction* 

/f.;;^;;!^;-^    ;T'^       A  Brief  Discussion  of  Rivet  Manufacture;  Opera-    :'^'^.^J^:^^;^^::^^^^^^ 
^^^  ^:''^0'  "^  K^S '^^^  Which  are  Necessary  to  Secure  Tight  Rivets  -n  iV^^;)^  ^  ^i  v 
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Poor  riveting  may  result  from  careless  work:  neglecting 
to  change  dies  often  enough,  poor  judgment  of  rivet  lengths 
and  other  shortcomings  for  which  the  riveting  gang  is  ac- 
countable. But  frequently  the  greater  part  of  the  trouble  is 
due  to  worn  rams  and  adjusting  screws.  Once  either  wears, 
the  dies  will  throw  sideways,  since  the  rivet  will  bend  easier 
than  it  will  upset.  The  head  formed  will  be  off  center  and 
will  cut  across  the  grain  of  the  stock,  thus  losing  a  great  part 
of  its  strength.  On  close  work,  if  the  bottom  of  the  die,  the 
yoke  of  the  machine  or  the  "bull  nose''  projects  far  enough 
to  hit  before  the  head  of  the  rivet  is  in  line  with  the  center 
of  the  cup,  the  edge  of  the  cup  will  cut  the  head  and  spoil 
the  rivet.  When  the  conditions  are  such  that  a  "bull  nose'' 
is  used  care  must  be  exercised  that  it  is  not  bent  by  the  re- 
peated heavy  pressures,  so  that  the  rivet  heads  are  out  of 
line.  Old  machines  that  are  sprung  slightly  may  be  cor- 
rected by  a  special  die  holder  made  with  the  shank  off  center, 
or  bored  eccentric  to  bring  the  die  faces  in  line. 

Stationary  machines  are  of  two  kinds,  column  and  pit 
riveters.  The  latter  is  generally  used  for  center  sills,  etc.,  it 
being  more  convenient  to  handle  large  work  when  it  is  sus- 
pended. The  machine  should  be  so  placed  that  an  air  hoist 
or  chain  block  may  be  hung  from  an  overhead  trollej-  or  jib 
crane   by  which  the  vy^ork  niay  be  supporteti.     For  smaller 
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The  "Coaxer"  for  Drawing   Plates  Together,  and   Special  Tool   for 
Driving    Flat  or  Countersunkc    Rivets 

machines  a  very  coiivenlent  sling  Is  made  of  a  small  endless 
chain,  which  is  caught  over  the  hook  of  the  block  and  around 
the  work,  to  support  the  end  farthest  from  the  die. 

On  any  but  the  very  lightest  work,  it  will  be  found  desir- 
able to  use  four  men  in  a  gang;  the  fourth  man  enables  the 
gang  to  maintain  a  speed  that  would  be  impossible  with 
three  men.  The  machine  operator  should  have  some  mechan- 
ical ability  and  a  knowledge  of  the  machine  he  is  handling. 
His  first  helper  must  be  strong  and  active,  as  he  has  the 
greater  part  of  the  heavy  lifting  to  do.  The  sticker  and 
heater  should  be  bright,  active  fellows,  as  their  speed  and 
skill  in  furnishing  the  rivets  control  the  output  of  the  gang. 

Each  gang  should  have  a  complete  set  of  dies  and  its  own 
outfit  of  tools,  including  a  medium  weight  sledge,  two  stick- 
ers, hammers,  wrenches  of  various  sizes,  drift  pins,  bolts,  nuts, 
washers,   etc.     A   tool   known   as   the    "coaxer"   is    used   to 

"For  Part  I   see  Railivuy  Age  Gazette,  Mechanical  Edition,  January,  1915, 
page  3i.  ,.-,;,    .    r^.. ..     :.  ,-  .. 


'squeeze  the  plates  together  when  they  are  being  riveted  with- 
out having  been  well  bolted  together  first.  It  resemliles  a 
wrench,  the  jaws  being  1^  in.  thick.  The  rivet  is  stuck  from 
the  bottom  up  through  the  pieces  to  be  riveted  and  the  coaxer 
is  slipped  over  it.  The  die  coming  down  presses  on  the  jaws 
of  the  coaxer  and  squeezes  the  plates  together,  then  the  ram 
is  lifted  enough  to  allow  the  coaxer  to  be  withdrawn  and  the 
rivet  is  formed  by  a  second  application  of  the  air.  The  gage 
is  tried  again  and  if  it  fits,  the  remaining  rivets  may  be  stuck 
from  the   top  and   rapidly  driven. 

When  it  is  nece>sar}-  to  drive  an  occasional  flat  or  counter- 
sunk head  in  a  run  of  button  heads  it  can  be  done  without 
changing  dies  with  the  tool  shown  in  the  illustration.  This 
is  made  of  high  speed  steel  with  a  button  on  one  side  to  fit 
the  cup  of  the  die  already  in  the^machine.    A  groove  is  turned 


A  Jaw-Riveter   in    Use  on    an    Underframe,   Showing    Method    cf 

Suspension 

around  the  bo^y  in  which  a  wire  fiandle  may  be  secured. 
As  the  tool  is  necessarily  small,  it  should  be  hardened,  other- 
wise it  will  distort  with  the  pressure  and  heat.  ■ -'''S-: ''-■<■  \ 
For  work  too  heavy  or  unwieldy  to  handle  to  the  machine, 
a  yoke  riveter  may  be  used  similar  to  the  column  riveter, 
but  without  the  lugs  used  for  fastening  the  latter  in  position. 
On  freight  car  underframes  some  variation  from  the  standard 
shape  of  rivet  head  is  permitted,  and  a  light,  strong  machine, 
known  as  a  jaw-riveter,  is  used.     The  heads  made  by  this 
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mierior  ii.acliimTy  availabk-  at  m«>st  eiiiiinc  limi'^ii;  in  must  cases, 
'      the  parts  can   In-   inamilaotiirv<l   in   the  j^viural    ^iii»i>s   many   times 

•  vcJieaiw'T    ihaii    is':  iKiss^^^^        in    the    r'HiiulImusv.      Delay    to    thie  . 
-\vi>rk  on  thf  civjiines  will  Ih-  i)n*vvutr»I  l>y  liavhi^  as  many  neces- 
sary   repair    parts,  as    possililc   ni   stuvk,    wliidi    will    necessarily 
keep  ttKv  wiginesviti^servicc   a- greater  i»^^  of  the   time, 

,:     V  T^  foreman  slu.iild  at  fe,milar  intervals  advise 

~  '    the  tTilistOr  iliechanic,  or  <thcr  oHicer.  reijardini;  the  cniulition  "t 

.  the  enjoin e>.  an<I  h<v\v  Imiiu  they  can  he  kept  in  service  uithi'Ut 
^  ■■;  ii»"nefitl  r-ti)air>:  The  huilerniakt^r  t'>rehian  -.hunlcl  he  thoroiinhly 
vJ>.familiar  with  the  ahifity  ni  rach  man  in  his  chari;e.  kii.iw  to 
?•':•-  ivhich  chi->  >'l'  Work  each  <>ne  is  hesl  >iiite(i.  and  tliat  the  nece^- 
:/V ■.  sary,  |t>f*ls  are  available  and  in  ijoi.d  cundiii- n.  lie  sln>uld  in- 
..      .^tnict  his  nun  that  tlu?  standard  t>i'  jln'  r^ad  in  the  line  of  tools 

:'''sh<»«hlT>e  strictly  ailhefed  to;  that  proper  prossers  or  rollers  are 
:  •  used  and  see  that  the  men  thnronvrhly  understand  the  work  whicli 
,  '  ■  they  arc  doing.  This  is  of  great  imi)ortance,  as  a  builernuiker 
^  '  tiot  thorvaighly  tinderstanding.  Ivis  wurk  may  .d<»  considerallIe 
\.  •  ifomage  to  a  Imiler.;  It  i^alstv  of  great  iniportance  that  h'  >tler-;. 
V'  lire  cleaners  and  i»ther  laht'rers  Connected  with  tlu'  tuniint;  of 
'  ■.^iigiTJeM  Ik  trained  to,  reah/e  the  importance  of  their  woik  and 
■     '.W^  in  the   least   possible   lime 

^  V      J  t0.sileTs  sh»  nJii- be  instritCte<l"ln)VV  to  iiro|nrIy  use  injectors  and 

.i'lfjire  for  the  lirt^  white  an  eiigitte  is  in  their  charye  in  order  t" 
. _/  'itreveiit  ttnriecessary  vvork  which  might  be  caused  by  impriiper 
'/'i:  handhniT  '^.;.:^y^^■'/ ■%C>^  V  ,V'- ••■■■-■;•:■■  ;''^  :'■  \-  ''.'''■■{/■  'y- -     ■"- 

;>'^..v/;:Vs  mnch-  work':as  jH^ssible  should  he  specialized.  A  hlackboard 
••~::shoiil<l  be  installed  in  a  conx]iictiou>  jJace  and  marked  with  the 
'.  J'\ari»»its  special  work  jiiti>  which  the  repairs  of  locomotives  may 
r  Ih'  di\i(U'd.  stuMi  as  air  IVrake.b. liter  w«>rk,  etc.,  and  as  many 
-ntlier;  special    dirtier  .a*  tiiavM    desired.     The    men    for    the>e 

, 'i.ivarii >H.<  dmies  should  he  carefu}I.\    selected.      I  he  air  brake  man 

r  ."idK'uld  ntcessiirilyiinderstand  the  operation  of  tile  air  brake  and 
.  'also  hi»w  to  iiiake  pr'iier  rei)air-«;  hr  instance,  if  the  brake> 
^"'/iirv   rtportt'^   lM)t'- s^^^^  know    wh;tt    <lefects    in    the 

.'.     |a5r  lirakr  ai»tKiratns  wilt  i»roduce  such  a  defect. 
i".  '  ".    The  man  in  charge  of  lioikr  apimrteuatices  should  be  thoroughly 
f.  ir' familiar,  with  the   Interstate  Conmurce  ('onnnis>ion  re(|uirements 
;  .;  ailcl  slionUl  als«>  iin«U'Fstand  tluw working  cniditions  of  injectors. 

/■  lubricators'. .  etc.      If 'Jifr    injecttir    is    reported    not    worlsing.    the 

:'  •ipatise  shouht  be  determined  and  not  a  new  injecliir  imnudiately 
,^^  applied,  where  i>erhap>  a  few  slight  repairs  wil!  answer  the 
.  '.  !piirp<f»se. The  test jtig  of  steam  gages  and  the  setting  < if  .safety. 
;  '  ■•v.iK'e<i'>hould  tie  among  liis  duties  and  he.  in  conjinicti'  n  with  the 
';.  .  ■  iVoiler  in-.|iector.  shonhl  see  that  all  sndt  work  a^  is  n<|"''eil  \'y 
:  ■i':"tlH'  Interst.'tte  Cf^nim'erce  ("onmiission  regulations  is  done,  the 
,  ;  .^hoilers  Avashed  '►ttt.  as  well  as  apy  <ithei-  inspecti<  ii  or  repair  work 

■...■  Thin.  Will    help    greatly  :tti^k*epini:    the    en!.;iins    in    service    and 
"'..'•also    iireveUt .  the    frt-«fuent    waste    of    fiul    wbiib    oi-curs    wluii    a 
.T  .boiler  is   blowii  off. 
;.  -^    The  d^itieJi  otV  th«  cellar  jjacker^  ii't    be   lost    sight    of. 

■  %Xtii<rh"  can  "be   accojnplished   i)y   pn  attention    to    this    work. 

'  -trThe  celhii'  jiacker  should  be  so  trained  as  to  lie  able  to  lit  up 
...' engine  trucks,  trailer  and  tank  tirasses  and  <hoidd  also  know 
':.' how  t«>  adjust  (Iriving  wedges.  This  work  should  be  under  ttis 
'  . -.^.care.  and  ho  shcinld  thoriiugli^^^^^  un<lerstand  wliat  effect  a  tight 
.  ■.  -  wedge  may  have  in  producing  a  Iku  driving  lio\.  and  liow  an 
'     i.  improperly    fitted    bearing    will    affect    a    journ.il.       \    tanksmith 

■  .\should  be  emiiloyed.  whose  dutivs  sliould  be  to  maintain  all  tank 

-:Vi*:hc«'Js,  springs,  .safety  ajijiliances  on  tlie  tank  aii<i  engine,  set'  to 

*■.-'■  the  application  of  all  brake  slioes  on  the  engine  and  temler  ;ind 

i.  V'the   application   of  alt   engine   springs.      Reliable   and    steail\    men 

vv  should  be  emiihiyed  on  this  class   of  work   anil   the   wages   paid 

■;    .^should  be  g<,«)d,  as  the  work  is  heavy  and  rcfpiires  mudi  physical 

..'•-;---f>jtrti!i»n,:;  '..•.■.;r'    '■'•^■■:'''".-"-'''.  •^'  '■■      .'■■.::■-:•:■:    rV  ':•■.;■      '■  ;■-■•■  ''. 

A    man   thoringhty    familiar   wftli    valve   gears    should   be  Vised 

'when  work  of  tliis  nature  has  to  be  done.     Such  other  work  as 

;•;  :'Vatve  rings,  piston  rings,  links,  etc..  should  also  come  under  his 

.:'■  vf^haflje   U-*<    his    fitilc    wiir  he    constantly    occupied    in    setting 

-'-:     valves    in    the    ordmarv    roundhouse.    ,  .\    n;an    who    tborouiihlv 


^•^; 


;';?.V:;':;.    .: 


understands   rod   work  shoul<l  lie  assignee 
j'lhis    will    .m'iurall>    keep    a    man    busy    in 

size.     Such  Work  as  iwicking  piston  rods 


.maintenance  of  Itaiige  oilers,  etc..  should  1  ,'  assigned  to  a  special 


-  .-x 


"■■■    \  oi,.  so.  .\, 


to  «lu  all  such  work, 
a  roundhouse  of  any 
and  valve  steins,  the 


will  gain,  wilt  stiow 
ese  parts.  Whatever 
r  general  repair  work,, 


nian,    who.    with    the    experience    which    In 
^a    great    saving    in    the    maintenance   of    t  n 

additional  force  is  retiuired.  siicti  as  men  1< 

changing  engine  truck  wheels,  taking  up  la  iral  motion  in  trailers,, 

rclitiing  binder^  and  the  various  other  cla  isis  of  work   reported, 

should   be   kept   as  all   aroimd   nmning  n  pair   men.     If  enough' 

work   is   done  t"   justifx    one   or   two   mac 

le    employed,    and    in    addition    to    the    ne 

they   should  make  repairs  to  tools. 

The  roundhouse  clerk  shotdd  keep  a  re  ord  of  all  annual  and 

niouthly   iiis]nctions   of   locomotives   and     loilers,   also   the    dates 
■of   washout.      I    belie\e   it   is   a  good   prac  ice   to  liave   a   regular 

period  of  time  between   washouts,      lie   si  ould   also  keep   record 

of  tlic   various  piston   inspections,  the   rei  loval   of  tubes,  the   re- 
moval of  lagging  and  the  inspection  of  tl 

of  lioiler  barri-ls.  ;in(l  such  other  oiiice  rec< 

to  tiim.  V- 

Hostlers  should  be  made  to   realize  tha  : 

arrives    it    sb-udd    be    jilaced    in    the    roin 

possible  delay.      Ihe  work  report  should 

this  should  be  di  ne  by  the  assistant  foren 

chari^e    of    the    repair    work,    and    each    i 

various  men.     The  numbers  of  engines  ri 

be  marked  on  the  board  during  both   tli  • 

by   the    foreman   or   inspector  in  charge. 

thoroughly  understand  the  importance  of 

before  wastiing,  at   iioiuts  where  cold  w; 


line    men,    they   should 
essarv    machine    work, 


e  interior  and  exterior 
rds  ;is  may  be  assigned 

as  stxm  as  an  engine 

dhouse    w  itli    the    least" 

e  immediately  cojiied;. 

m.  who  has  immediate 

m    distrilmted    to    the: 
luiring  washout  sliould 

day  an«t  night  sliifts 
I '.oiler  washers  should 
lilting  a  boiler  jjroperly 
(.r  is  nscd,  and  should' 


be   ma<le   to   reali/.e   the   imii.  irt.ince   of  !•  eeping   the   boilers    free 


from  scale  and  washotu  jilugs  clean  and 
Care  shotdd  be  exercised  as  to  doing 
eugiuemtu.  Mention  mii:lit  be  made 
."engine  not  steaming."  An  engine  whic 
service  as  to  its  .steamini.i  <|nalities  ,it 
not  have  the  si/e  of  its  Uo/./le  tij)  reduce 
ill  it.  hm  the  iiossibitity  of  oilier  defect 
en.i^ine    from    steaniin.g  freely   should   be 


In  manv  casi-s  .ifttr  tlie  tuties  and  ttie  crifvvn  stieet  are  thoroughly 

n  the  steaming  qualities 
orted    as    not    steaming. 


clianed  a  .ureal  dil'ference  is  experienced 
;<>f    an    engine    which    was   pfevionsly .  re 


in  gimd  condition, 
dl   the  work  booked   by 
>f    the    frequent    report- 
1  has  giyen  .satisfactory 

previous    times    should 
I  or  a  heavy  bridge  put 

which   will   prevent  an 
horouglviv   investigated 
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General    Fiircman.  Chicago  A  .North    \\  es  ern,   .Milwaukee.    Wi» 


The  ilkistr.itiou  slmws  a  flue  cutter  \  hicli  has  been  used  inr 
some  time,  but  which  ;is  origin.'illy  cou- iructed  re<|iiired  the  use 
<">f    a    special    motor    supplyitig    air    to 


the    cutter   through    th« 


spimlte.     The   end   of   the   spindle   was   i  edesigned   by   the   writer 
in  order  that  knuckle  jointed  sli.tfts  .uk    any  type  of  nrntor  may 
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F.'a'Spnng 


Pneumatic    Flue    Cutter  Altered   to   Tat|e    Motors  of  Arfy    Type 


■: Hole  Mr  SUpFif        A'irMoior 

Air       _■__   ,^J-—^-^    onhere 


s'mtE^ 


be  Used.     .Xs  now    arranged,  air  is  supp 
depeiidently  by  means  of  the  carefully 
the   spindle   leading   from   the   circumfe 
liassage  on  the  center  line.     This  device 
out   flues   behind   steam   pipes,   which    n 
necessity  of  removing  the  i)ipes. 


ed  to  the  flue  cutter  ju- 
tted sleeve  and  ports  in 
.'uce  to  the  3/16  in.  air 
is  very  useful  in  cutting 
IV   he   done   without   the 


i.r   ":■■■■■'■ 
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RKeting  in  isf  eel 


JCTION 


^      A  Brief  Discussion  of  Rivet  Manufacture;  Opera- 
tions Which  are  Necessary  to  Secure  Tight  Rivets 


BY  H   a:  hatfif:i  D 

General  Foreman,  Canadian  Car  «:  Foundry  Company,   Montreal,  (Jue. 


jTVu^r  rivctfiH;  niay  rcsiilt  frinn  oarcK'sis  uork;  neylectinH: 
t<»  oI)any<'  (Ik's  <il"tin  oniuiiih.  juMir  judLtnunt  r>lf  rivet  IciVsjtlis 
and  otlur  sli(iru-<>mini;s  tor  which  the  riveting  j^ani;  i-  ac- 
countaMv.  IViu  litqiuntlv  the  irroator  part  <^>f  iho  *tr<.>iil>k'  is 
.-due  tV)  worn  rams  ami  ailjustin.i;'  strews:  t'<>HC«  citHcrvvt-iirs, 
the  dies  wfll  throw-  sidewaj-s.  since  tl»c  rivet-  will  bend  easier 
than  it  Avill  upset.  The  head  Yf^rmed  will  he  off  center  and 
will  cut  acr<.i>>  the  yrain  oi'the  stock,  thus  losini^  a  i^reat  ]>aTt 
pir  lis  strength;    C)u£lnse  work/ if  the  :b«^  u+yille  <te  the 

yoke  oi  the  niachine  <ir^thc-iiull  nose"  prt»jt'ots  far  em*«sh 
to  hit  before  the  head  of  the  rivit  is  in  line  with  tire  center 
of   the  cup,  the  edye   of  the   cup' will   cm   the   head   and   spoil 
th«  rivet.     \\  lu  n  the  e«:Mvditions  are' siftli  that^ai^^buH  1^^^^ 
Is  used  care  nvusi  be  exefeisecl  that  ifis  liot  bent  by  the  fe- 
peatexl  heavy   pre^^ure,~.  .so   that  the   rivet   heads  are  nntOf 
line.      <  >1<1    u;achini,>    that    are*  sprunj^   sliyhtly   may    be    cor- 
rected li>    a  special  die  hohk-f  i^iadb^wilh  the^^shsi1lk•  otV  eenter, 
or  b<l>red  eccentric  txibrni!^  the 'dicJ^J*^      fn; line.  , '.  ;    .'•':>'     -, 
vSt'ttioiiiiry    tna'chines    are.  of    two    kinds;    cedunni.  an<l,  ;pif 
riveters.     ^Jbc  hitter  is   ueiwralK:   tised  for   cenlei;   silb.   etc,  it 
bein.i;  more-  Cunyenibnt  t«v  haudle  hlrge  work  when  it  is  sus-: 
penJed.    TJic  rivachitte  sbnihl  be  syi,  placed  that  an  air  lu ist 
or  chain  block  nia\'  be  hnuiLi  from  an  oxerheaVl  ti-<dley  or  jib 
crane   by   whicJi   the    wiirk   jnay   be   supp<)rte<L      IVir   snuillcr 


O^SJiiufeze  rhe  ^)Jiites  t<  lyether  u  hx  h  tliey  are  heiiiigfiNeted  '^ 'tli~" 
::>oi!t    havinsi    been     well  .bohe<l    tti^ether  lirst;     It;  rv:syiidih.>   a  : 
wrvaeh.,  the  jaw-  living  "sin.  Uiiek.    iThc  rivet  is  ;it;xvck:fr«>in  ; 
tlte  bott<«ni  up  throui^h  the  piectjs^lo Ikv riveivd  am'I  the  coaxer 
is  siljiped  V»v<>f  it.  ■  Tflie  die  cwnitig  dow'fi:  pres!»e;»  on^^^t^^      l^^v* 
of  the  c«axer  and  ijipieeze*  thv  i^Jates  t<*iicther!  jheii'thf  fut:v 
is  lifted  vnonyh  to  itlb>w  the  caxer  t-o  be  withdraAvn  and  the 
rivet  is=  formed  Ity  a  sec<»nti  appbcatJMii  4.f  the  air.     The  ^s^a^ie 
V  is  tried  aihnir  and  If  it  bis.  the  reinainiiijj  rivet*  nuy  be. *tuek^ 
Yvvrtirvthe  t»jp,  aiv?!  rapi<Tly  <lrivvn^  ■  ■■',  '..    .?:  .  v  : ".    .  { 

\Vh/cn  if  is  jriecessary  to  dVive  an  tJeca*^onal  flat  or  cbtinter- 
Mtnk   head   ill:,  a  run   of  bnitirti   hi^ad-   il   cai.i  f>e  d«>iie  wiihiVni.- 
chaiiiiinijr  die.s  \viih  the  t<>oI  showit  ill,  dte  iHustitati^VnV    This 
i.s  made  *>i  hi.uh  spevd  steel  w  ith  a  fmftt»iY'oiv  •-♦•ive,  ??^^       l<»  fti 
;  the  cup  of  the  die -iiire^uly  in  the,  n^achMie^    .A  ;jjt.(i<>ve  i-s  tMnu'd  . 


.it' .It'    .       ,;*      ^.    . 
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'The   "Coaxer"   for    Drawing    Plates    Together,    and    Specfal    Tool    for 
Driving    Flat   or   Countersunk    Rivets 

.    niachines  a  ver'y  convenient  slitiii  i-  inade  of  a  small  eivdless 

■  '    chain,  which  is  cau.ylu  over  the  hook  of  the  bb'ck  and  around 

■the    work,   to   support    the  end   farthc^st  front' the  die.    ^" 

:-'';<)n  any  but   the  very  liffhtest  .\^'ork,;it  will  be  toiifld  desir- 

'..:  aliJe  to  use  ff)ur  men  in  a  ,uan;»;;  the  fourth  man  enables  tin- 

.'    gailK    to    maintain    a    speed    that    wi'ubl    be    imi)o.s-iible    with 

*  :  three  nun.    The  itiachhie  operator  shoirld  have  sonie  meohati- 

:•    ical  ability  and  a  kn<>wledjre  of  the  ntachine  he  is  liandliilff. 

"'    His    first    helper  must    bt-    strong    and   active,  as   he  has   the 

;:    Sweater   part    of  the    heavy    liftiuji    to   do.     The   sticker  and 

-,■  heater    should    be   l)ri.i.;ht.   active    fellqws.   as   ihvir   spded   aiid 

^-    skill  in   furnishing  tiie  rivets  control  the  output  of  the  ganj*. 

;  ■  ,  Each  .yanjr  .should  have  a  complete  set  of  dies  and  its  owif 

r-  outfit  t)f  to<ds,  includin.tr  a  ineditnn  weiffht  .slcd.!.re.  two  stick- 

'     ers.  hammers,  wrenches  <jf  various  sizes,  drift  jdns,  bolts,  nut.s, 

.washers,    etc.      .\    tool    known    ^^s   the   ::'coaxer"    is    used    t«j;. 


•l\.r  Part  t 
Wgc  33, 


•vv :  KaiJ%i\iy  Jj:^''  (iticc'tli\  .\i CiJjanii:al  Hiliiiaii,  January,  1!>15. 


A  Jayv- Riveter  in  Use  on   an    Underfrawe,  Showing    Method   cf 

v''^    -  ;:v'  ;'■ .-  v.;  ■-  '■  •.:■,,;  Suspension  ■'..  :■•  '■/  \ 

aroutnl  five  hrnW  in  which  a  'w-if e  Irandf c  liihy  be  secureti. 
.\^  the  to<d  is  nece-sarily  -Tnall.  it  sh<.>uld  be  hardened,  other^ 
wise  it  wHl  distort  with  tpc  pressure  and  Heatv  ^<'  '':>.■}■■  '''■■ 
;  For  Work  too  heavy  or  unwiebly  to  handle  to  the  tn'aehirte. 
a  \'oke  riveter  -may  be  u-eil  similar  to  the  c>»1iimii  riveter, 
but  without  the  lu.ns  used  for  faslenin<i  the  latter  in  position. 
On  fi^eijjfht  ear  underf ranies  some  variation  from  the-standiard 
shape  i)f  rivet  head  is  permiited.  an«1  a  liiiht.  str*'»ii>i  niacJiine. 
Itnovi-n  as  a.  jaw-riveter,  is  used.     The'  iK<ads  made  bj-  this 
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machine  have  a  slight  ring  on  one  side  owing  to  the  fact 
that  the  motion  of  the  jaw  does  not  carry  the  die  on  a  line 
parallel  to  the  center  line  of  the  rivet  and  the  outside  edges 
of  the  dies  are  a  little  further  apart  than  the  inside  edges 
when  the  rivet  is  finished.  This  can  he  avoided  to  a  certain 
extent  by  making  specia!  dies  so  designed  that  when  the 
rivet  is  completely  formed  the  die  faces  are  parallel.  These 
machines  are  easily  handled  and  are  very  speedy.  They  are 
strong  for  their  weight,  since  the  gap  is  very  small,  and  the 
leverage  is  large  in  proportion.  A  free  running  chain  block 
of  at  least  two  tons  cai)acity  should  be  used  to  suspend  this 
machine.  The  reason  for  the  large  size  of  this  block  will  be 
tuiderstood  when  it  is  known  that  frequently  it  has  to  sup- 
port a  portion  of  the  weight  of  the  \vork  owing  to  the  fact 
that  the  dies  are  often  slightly  high  and  lift  in  closing.  Care 
is  necessary  to  get  the  height  of  the  top  die  just  right,  for  if 
the  machine  hangs  on  the  rivet,  it  will  spoil  the  shape  of  the 
head  and  mark  the  plate.  ':■."-'>,./•'..  ■-.v'".'' 

The  ease  and  speed  in  handling  suspended  work  or  a  sus- 
pended machine  depend  greatly  upon  the  design  of  the  tml- 
ley  and  the  track  used.  For  medium  weights  a  two-wheel 
trolley  may  be  used,  b  it  for  heavy  work  four  wheels  are  pref- 
eral)le.  two  wheels  tending  to  jam  and  move  in  jerks.  I'he 
length  of  wheel  base  and  increa>ed  I)earing  surface  make  the 
four-wheel  trolley  run  smoothly  with  a  minimum  effort  and 
it   takes  the  joints   in   the   track   without   difficulty. 

'       '■         *"         rXEU.M.VTIC    HA.MMER   RIVETING 

The  importance  of  properly  heating  the  rivets  for  machine 
riveting  has  been  strongly  rei)resented.  It  is  of  still  greater 
importance  when  the  rivet  is  to  be  driven  with  a  pneumatic 
hammer,  since  it  must  be  at  such  a  temperature  that  the  shank 
will  upset  with  the  impact  of  the  hammer.  Unless  the  hole  is 
thoroughly  filled  the  rivet  may  be  jarred  loose;  its  holding 
power  will  then  l)e  reduced  to  the  bearing  pressure  of  the  heads 
on  the  plates,  produced  by  the  contraction  of  the  rivet  material 
in  cooling,  (."onsequently.  the  first  rc(iuirement  of  any  riveting 
gang  is  a  jiroiicrly  designed  rivet  furnace.  The  present  market 
price  of  fuel  oil  makes  it  of  the  utmost  importance  that  all  the 
work  po.ssible  be  obtained  from  it.  The  furnace  must,  there- 
fore, be  built  for  the  work,  and  tli-  burner  jiropcrly  installed, 
as  well  as  ojierated  with  intelligence. 

Something  of  the  art  of  heatitig  should  be  taught  the  heaters 
instead  of  leaving  the  mastering  of  this  important  operation 
entirely  to  their  exiierience  at  the  expense  of  many  gallons 
of  fuel  oil  wasted  and  tons  of  rivets  burnt.  It  is  im[)ossible  to 
obtain  intelligent  operation  while  the  present  practice  of  hiring 
small  hoys  for  heaters  prevails,  hence  it  would  seem  advisable 
to  so  arrange  tlu-  prices  for  this  work  that  men  capable  of 
understanding  instructions  could  be  secured.  It  should  first  be 
shown  the  heater  that  oil  will  not  burn  in  the  liquid  state,  and 
that  the  burner  is  employed  to  break  it  up  and  mix  it  with  the 
air  necessary  for  combustion  without  waste.  The  second  lesson 
should  deal  with  the  handling  of  the  burner  to  obtain  the  proper 
mixture  of  oil  and  air;  it  should  show  how  if  too  much  oil  is 
turned  on  it  will  smoke,  and  if  too  high  air  pressure  is  admitted 
to  the  burner  it  will  carry  the  particles  of  oil  beyond  the  point 
where  the  work  is  to  be  done  before  they  can  be  raised  to  the 
burning  temperature.  Best  results  are  obtained  with  a  short 
white  flame  that  a  heater  will  soon  learn  to  recognize.  He  must 
also  learn  to  know  the  proper  temperature  of  the  rivet  by  the 
color,  and  the  nature  of  a  burnt  rivet. 

The  furnace  should  be  located*  as  close  as  practicable  to  the 
work  and  the  shortest  possible  length  of  time  intervene  from 
the  moment  the  rivet  leaves  it  till  it  is  headed ;  hence  the  gang 
must  move  quickly  and  complete  each  move  in  a  positive  man- 
ner, there  being  no  remedy  for  a  loose  rivet  but  to  cut  it  out 
and  replace  it. 

The  heater's  comfort  should  be  looked  after,  and  some  ar- 
rangement  made  so  that  he  may  approach  the  furnace  without 
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having  to  bear  the  direct  heat  from  th^  doors.  Different  ar- 
rangements have  been  tried  with  success.  Baffle  plates  and 
perforated  air  pipes  below  the  door,  to  blow  the  heat  upward, 
or  water  pipes  aliove  the  d<;or,  perforated  so  that  a  sheet  of 
water  falls  across  the  baffle  plate  and  k^eeps  it  cool,  are  both 
very  good  methods.  The  shop  windows  should  be  painted  or 
shaded  if  the  sun  shines  on  the  furnace  during  the  hot  part  of 
the  day,  as  the  two  heats  will  sicken  the  toughest  heater. 

The  number  of  rivets  the  gang  has  in  a  run  being  laid  out 
for  them,  they  should  always  proceed  inj  the  same  rotation  so 
that  the  heater  will  always  know  what  length  and  diameter  of 
rivets  to  send  along,  otherwise  considerable  time  may  be  lost 
while  the  heater  and  sticker  signal  to  one  another.  Of  course, 
if  the  punching  was  inaccurate  and  the  hole  very  much  en- 
larged by  the  reaming,  a  longer  rivet  ijian  usual  will  be  re- 
(luired  to  fill  it  up,  and  signals  must  be  given.  .\  simple  code 
for  the  purpose  should  be  adopted  and  taught  to  ^  each  new 
heater.  [         .^■%<:."^1"  ■  T'^:-^- 1>;'^: 

Xext  in  importance  to  the  furnace  installation  is  the  supply 
of  rivets  and  the  method  of  keeping  thetrn  at  the  furnace.  Once 
the  gang  has  had  a  full  day  on  a  run  no  difficulty  should  be  ex- 
perienced in  obtaining  the  right  size  and  length  of  rivets  from 
the  source  of  sujjply.  The  amount  allowied  each  heater  should 
be  carefully  checked  and  an  investigation  follow  any  unusual 
demand.  The  supply  should  be  controlled  by  one  man,  who  will 
report  the  amount  per  day  supplied  eacn  furnace  so  that  the 
proper  sizes  and  lengths  may  be  made  a  s  required. 

Small  bins  built  of  steel  should  be  plac  'd  at  each  furnace,  the 
number  of  compartments  corresponding  jto  the  number  of  dif- 
ferent  rivets  in  the  run.     l-dr  machine 
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number  of  the  same  size  rivets  are  used, 
track    it    may    be    necessary    to   have    six 


veters  usuallj'  a  great 
while  on  the  shipping 
or   seven    lengths   and 


bricks  may  be  placed 
this  method  does  not 


possibly  two  or  three  diameters.  In  the  first  case  there  may 
be  finly  two  large  compartments  in  the  Ix  x  or  bin,  while  in  the 
latter  case  it  may  have  to  I)e  two  tiers  hiali  to  accommodate  the 
numbtr  re((uire(l.  The  construction  shquld  provide  sufficient 
room  for  dumping  the  supply  of  rivets  Idirectly  into  this  bin. 
and  allow  the  heater  to  get  them  out  with  a  shovel  from,  the 
bottom.  >-'*>'-i:  ; 

Small  rivets  should  be  heated  in  a  mufflt  furnace.  If  the  quan- 
tity of  ri\cts  ref|uire<1  docs  not  justify  bi  ilding  such  a  furnace, 
a  short  length  of  heavy  i)i])e  of  a  large  oiameter  may  be  used, 
one  end  being  plugged,  or  a  couple  of  fin 
so  as  to  keep  off  the  direct  flame,  though 
furnish   very  clean  rivets. 

l"or  the  safety  of  those  working  aroi  nd  him  and  persons 
passing  by,  the  heater  should  be  impress  ;d  with  the  necessity 
of  looking  bef<ire  throwing  the  rivet  to  t  \e  sticker.  The  pause 
should  be  of  sufficient  length  for  bis  e  es  to  become  accus- 
tomed to  the  light  of  the  shop  after  the  g  are  of  the  furnace. 

The  sticker  should  be  taught  the  signa  code  and  he  should 
know  the  projier  temiierature  of  the  rive  . 
in  his  movements  and  adept  at  catching 
pose  a  can  should  be  furnished  and  the  pi  actice  of  stopping  the 
flying  rivet  with  the  gloved  hand  forbi<  tlen,  as  the  effect  of 
burns  to  the  hands  or  scale  in  the  eyes  m; 
can  should  be  made  of  heavy,  galvanized  i 
taken  to  have  the  handle  comfortable  to 
to  stand  up  under  the  blows  received.  Tfithe  sticker  can  reach 
his  work  from  the  floor,  a  triangular  device  made  of  thin  jilate 
may  be  used.  It  .serves  the  double  puipose  of  catching  the 
rivets  and  protecting  the  floor  from  the  fieat.  The  tools  pro- 
tongs,  which  can  be 
rivets,  a  hammer  for 
into  the  hole,  and  a 
issembling  bolts. 


1 


He  must   be  (|uick 
rivets.     For  this  pur- 


y  prove  .serious.  The 
on,  special  care  being 
lold,  and  stiff  enough 


vided   the   sticker   include   a   pair   of  short 
used  with  one  hand  for  picking  up  the 
knocking  off   scale    or   driving   the    rivet 
wrench,  it  being  his  work  to  remove  the 


In  car  construction  the  variety  of  dolly  fcars  is  great  and  new 


ones  must  be  made  to  suit  any  special  reqi 
eral  principles  are  the  same,  new  bars  usua 


irements,  but  the  gen- 
ly  being  modifications 


of   some   one    of    those    shown    in    the   eng  raving.      The    straight 
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<lolly  may  be  made  from  a  solid  bar  of  mild  steel  and  the  cup 
forged  in  one  end,  or  it  may  be  made  so  that  the  snap  or  set 
used  in  a  pneumatic  hammer  may  be  placed  in  the  end.  The 
latter  is  the  better  method,  as  tiie  snap  having  had  a  machine 
finish  forms  a  truer  head,  and  having  been  hardened  is  less 
liable  to  distortion  and  wear.  By  changing  snaps,  this  bar  does 
for  all  sizes  of  rivets.  The  drawing  shows  the  body  of  the  bar 
somewhat  smaller  than  the  ends,  the  advantage  gained  being  in 
the  purchase  ol)tained  for  the  forward  hand  against  the  en- 
larged front  end.  :-    '     '  -'r 

Very  often  it  is  necessary  to  offset  the  dolly  to  clear  some  ob- 
struction in  direct  line  with  tlie  rivet,  or  to  place  the  Inicker  in 
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-:;.'      General  Types  of  Dolly  Bars  Used  in  Steel  Car  Construction    •..;:' 

a  more  convenient  position.  The  straight  dolly  f6r  a  5^  in.  or  Y^ 
in.  rivet  should  weigh  30  lb.  If  the  conditions  permit  this  length. 
ii  should  be  forged  from  a  2  in.  round  bar  26  in.  long,  The 
spring  dolly  is  used  when  it  is  possible  to  jam  a  bar  between  the 
rivet  head  and  some  part  of  the  car  in  direct  line  with  the  rivet. 
If  i>ossible  a  handle  is  attached.  Bars  of  anotlier  class  are 
usually  desig-nated  as  number  nine  dollies  because  of  their  re- 
seml)lance  to  the  figure  nine.  They  are  expensive  tools  to  makc.-i 
but  for  riveting  under  flanges  and  in  i)laces  difficult  to  get  a 
good  tight  rivet  with  the  ordinary  liars  they  soon  pay' for 
themselves.       'i-'^^--- i.\''■]■^■■■:'^^'^r'^^:T:^■^•^■^:■,':^■■:■>y■^  V  i 

Certain  advantages  are  gained  by  using  the  bolder-on  instead 
of  tile  solid  dolly.  The  action  of  the  machine  meeting  every 
blow  of  the  hammer  with  an  opposite  force  tends  to  make  the 
rivets  tighter;  it  is  self-adjusting,  the  shortest  length  lieing 
about  one  foot.  For  long  distances  pieces  of  pipe  of  various 
lengths  may  be  attached.  The  machine  greatly  lightens  the 
bucker's  work  and  speeds  up  heavy  riveting,  as  the  riveter,  know- 
ing the  other  head  will  be  held  positively,  does  not  need  to  bit 
light  blows  on  the  start  as  he  would  if  the  liucker  was-  holding 
a  dolly  brr.  When  using  the  solid  I)ar  the  ])ucker  must  under- 
stand that  to  release  the  rivet  not  only  may  spoil  it,  but  may  be 
dangerous  for  him,  as  the  riveter,  not  expecting  the  move,  may 
not  stop  the  hammer  in  time  and  the  flying  snap  may  liit  him. 

When  it  is  necessary  to  drive  rivets  larger  than  the  usual 
<liameters  through  thick  plates,  a  good  job  may  be  obtained  with 
a  medium-sized  "gun,"  by  bucking  up  with  another  gun.  This 
operation  is  not  fast  enough  to  recommend  it  for  regular  work, 
but  it  will  serve  the  jiurpose  where  such  conditions  are  occa- 
sionally met. 

L^pon  the  judgment  used  in  the  selection  of  pneumatic  ham- 
mers depends,  to  a  great  extent,  the  output  of  the  riveting 
gangs.     On  freight  work,  of  the  total  number  of  rivets  driven. 


about  one  per  cent  are  '•,■&  in.  or  over  in  diameter,  and  about  the 
same  proportion  are  Yt  in.  or  smaller  in  diameter.  Cnder  usual 
conditions,  therefore,  these  extremes  may  be  disregarded  when 
selecting  the  hannners.  Any  unusual  sizes  of  rivets  can  be  taken 
care  of  by  the  various  expedients  as  suggested  in  this  paper ; 
but  for  passenger  work,  in  which  there  are  a  great  number  ot 
small  rivets,  small  hammers  should  be  used,  as  they  use  less  air 
and  leave  fewer  marks  on  the  plates,  being  more  easily  con- 
trolled. The  first  requirement  of  the  hammer  is  speed;  then 
come  lightness,  compactness  and  simplicity  of  the  parts,  result- 
ing in  ease  and  cheapness  of  repairs.  The  hammer  chosen  shoubl 
have  a  speed  of  about  800  blows  per  minute  with  a  barrel  or 

^cylinder  of  medium  length,  and  a  piston  of  the  dimensions  shown 

•in  the  accompanying  drawing.'  ■'      ■' 

Tool    manufacturers    claim    that    the    use    of    short    pistons    is 

■.vthe   worst   abuse  a   hammer   can   be   subjected   to.   but   practical 
experience  in  car  work. has  proved  that  the  machine  is  not  in- 
jured from  cutting,  crumbling,  or  excessive  wear  if  the  piston 
■is  not  made  shorter  than  the  length  here  shown.     The  steel  used 

"'Should  be  carefullj-  chosen  for  the  work,  and  in  tempering 
should  be  drawii  a  shade  softer  than  the  rivet  set,  for  if  they 
are  equally  bard  one  will  break.  The  sets,  snaps  or  dies,  as  they 
are  variously  called,  must  be  very  carefully  fitted  to  the  ham- 
mer if  a  tapered  piston  is  used,  for  ,if  there  is  any  play,  the 
piston  will  hit  one  side  and  break. 

Carelessness  on  the  part  of  the  riveter  may  explain  some  piston 
troubles.     If  he  lays  the  hammer  down  in  such  a  position  that 

'■•the  piston  r^ts  against  the  snap  when  the  latter  is  very  hot,  the 
temper  of  the  piston  may  be  drawn.  A  careful  man  will  not 
lay  his  machine  down  without  removing  the  piston  and  snap 
for  this  reason  as  well  as  for  safety's  sake.     Usually  the  riveter 

V  makes  far  too  many  rivets  before  changing  snaps,  and  the  snap 
in   consequence   is   very   highly   heated.-     It   is   taken   out  of  the 

/;gun  and  left  to  cool,  and  when  next  used  it  is,  either  very  soft 

.'and  spreads  with  the  heat  of  the  rivet,  or  it  is  brittle  and  breaks. 

V-Dies  should  be  changed  very  frequently,  say,  eyer>'  35  or  40 
rivets  9n  Y\-\\\.  work,  and  more  or  less  frequently  according  t<i 
the  diameter,  so  that  the  snap  will  not  reach  the  tem|)cring 
point.  In.stead  of  allowing  them  to  cool  in  the  air.  each  riveter 
should  have  a  bucket  of  water  to  cool  his  snaps  Sn.  Where  the 
heat  is  not  high  enough   for  tempering,  the  action  of  the  water 
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i$  coolin^inly,  and  the  snap  comes  out  with  the  original  temper. 
HammeK  troubles  are  largely  due  to  foreign  matter  carried 
by  the  air.  knd  .ilthough  the  m'anufacturers  will  provide  strainers, 
either  in  the  hammer  or  the  pipe,  these  are  of  such  fine  mesh 
that  they  clog  up  very  quickly  and  there  is  no  easy  means  of 
cleaning  them,  considerable  time  being  required  to  take  out. 
clean  and  replace  one.  The  result  is  that  the  riveter  puts  it  out 
of  commission  before  the  hammer  has  been  in  use  very  long.  If 
the  strainer  could  be  made  without  these  faults  it  would  mean 
a  great  reduction  in  the  repair  bills.  The  life  of  a  hammer 
may  be  greatly  prolonged  by  following  the  manufacturer's  in- 
structions as  to  keeping  it  clean  and  well  oiled.  V;:    • 

r   .=-.,;..  .<:   ■         INSPECTION-.  ■'.-.-.,,■ -\-.:.'^  ■'■■V-'i^-: 

Inspection  of  riveting  should  be  comprehensive  enougti  to  in- 
clude all  the  details  of  the  process.  It  slwuld  require  hot  and 
cold  tests  of  every  lot  of  steel  received  for  rivet  making.  The 
cold  stock  should  bend   180  deg.  flat  on  itself,  without  fracture 
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on  the  outside.  The  head  of  a  hot. rivet  should  flatten  until  it 
is  21/1  times  the  diameter  of  the  shank  without  cracking  at  tli^ 
edges.  The  best  stock  will  stand  heating  almost  white,  driv- 
ing through  two  thick,  springy  plates,  and  the  removal  of  the 
assembling  bolts  as  the  rivet  grows  black.  If  a  run  of  broken 
rivets  and  snapped  off  heads  occurs,  the  trouble  can  generally 
be  traced  to  the  rivet  material. 

The  general  appearance  of  a  riveter's  work  depends  to  a 
great  extent  on  the  ludcs  he  has  to  fill.  If  they  are  accurate 
and  have  not  been  re.aned  larger  than  is  necessary  to  pass  the 
hot  rivets  easily,  the  rivet  heads  should  .be  well  shaped  and 
easily  keep  in  alinement.  On  passenger  work,  where  it  is  the 
practice  to  punch  the  holes  %  in.  small  and  ream  to  size,  the 
riveters  are  able  to  produce  good  work  more  quickly. 

Defective  rivets  can  be  detected  by  their  color,  the  shape  of 
the  heads,  or  by  t.ipping  with  a  light  hammer.  "An  underheated 
or  "green"  rivet  generally  has  a  beautifully  polished  top,  and  is 
mushroom  shape,  not  being  closed  down  at  the  edges.  It  is 
easily  knocked  loose  because  the  material  in  it  was  not  hot 
enough  to  flow  tinder  the  hammer  and  lill  the  hole.  The  over- 
heated or  burnt  ri\el  head  is  pitted  and  has  a  cinder-like  appear- 
ance. The  nature  of  the  steel  has  been  changed  and  some  of  it 
wasted  away  entirely,  so  that  the  strength  of  the  rivet  is  gone. 
This  is  usually  the  head  held  by  the  dolly,  and  it  may  happen 
that  the  heads  are  goo<l.  but  are  affected  by  the  heat  of  the 
dolly  itself.  Tl.is  may  be  remedied  by  drilling  a  small  hole 
through  the  bott(  m  of  the  cup.  to  meet  another  hole  through 
the  side  of  the  die,  thus  forming  a  vent. 

Rivet  heads  should  be  concentric  with  the  shanks  and  close 
down  against  the  work.  Tightening  up.  recupping  or  caulking 
loose  rivets  should  not  be  albnved.  except  for  an  occasional 
rivet  not  forming  part  of  an  important  connection  and  not  di- 
rectly transmitting  stresses.  In  cutting  out  rivets  in  places 
where  it  will  be  difficult  to  replace  them,  judgment  should  be 
used  in  deciding  if  the  new  rivet  will  be  as  good  as  the  one 
already  in,  or  if  the  plates  will  be  parted  and  the  adjoining 
rivets  loosened  up  in  driving  it  out. 

REPAIRING  WORN  TAIL  BRACES 


'''■••■\ 


:U. 


,   ->     .v;..     :  BY  H.  C.  SPICER  :''        ;/v' 

'      '     "•  '.  •■"■     Gang  Foreman,  Atlantic  Coast  Line,  Waycrosa,  Ga.        •  "      '     " 

The  usual  method  of  refitting  worn  tail  braces  is  to  send  them 
to  the  blacksmith  shop  for  filling  in.  Where  this  practice  is  fol- 
lowed it  is  necessary  to  finish  the  brace  in  the  machine  shop 
after  the  welding  is  completed.  The  method  illustrated  in  the 
accompanying  drawing  is  one  which  results  in  a  saving  of  con- 
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Method    of    Refitting    Worn    Tail    Braces 


siderable  time  and  produces  a  more  rigid  foundation  for  thi.' 
deck  plate  than  the  original  construction.  The  worn  bar  is 
milled  off  to  the  broken  line,  as  shown  in  the  drawing,  and  its 
seats   in  the  frame  chipped  to  receive  taper  keys.     The  bar  is 


then   replaced   and  the  keys   driven   in|o 
repaired  in  this  manner  it  should  nevei 
the  deck  hi  order  to  repair  a  worn  tai 
be  renewed   in   running   repairs. 


AIR  PUMP  RACK 
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position.  When  once 
be  necessary  to  remove 
brace,  as  the  keys  may- 


BY  JOHN  H.  NAGLE 
•   Chief  Draftsman,  Buffalo,  Rochester  &  P{ttsburf<h,  DuBois,  Pa. 


When  locomotives  are  undergoing  -epairs  in  the  shop  or 
roundhouse,  the  air  pump  is  often  removed  and  left  on  the  floor 
until  it  can  be  replaced  on  the  engine 
illustration  was  designed  to  provide  a  place  on  which  to  store 
air  ])umps  after  they  have  been  overh  uled  and  while  waiting 
to  be  replaced  on  the  locomotive.  It 
8j^-in.  cross-compound  pumps,  or  two 
pumps  and  two  95-j-in.  pumps,  placed 
ner  shown  in  the  illustration. 

The  rack  is  of  simple  construction  ind  is  built  up  of  open- 
hearth  steel  plate  and  angles.  The  e  id  and  middle  supports 
are  formed  of  js-iu.  plate.  Hanged  at  tpe  center  and  secured  to 


has   a   capacity  of   four 

8',l'-in.    cross-compound 

in  the   rack  in   the  man- 


Rack  for  Storing  Air  Oumps 

4-in.  fey  4-in.  by  yi-'m.  angles  at  the  bottbm.  At  a  point  about  16 
in.  above  the  floor  a  longitudinal  member  of  H-'m.  plate,  flanged 
to  form  a  channel  section,  is  riveted  td  the  flanges  of  the  sup- 
ports. The  top  rail  is  a  5-in.  by  ly^-in.  bar.  from  which  the 
pumps  are-  supported  by  means  of  wrought  ir.in  hooks.  In 
placing  a  pump  on  the  rack  the  hooks  ire  removed  and  secured 
to  the  top  bolting  lugs  by  means  of  IV^-in.  studs,  which  are 
included  in  their  lower  ends.  Special  hooks  are  provided  fqjr;' 
each  size  pump  so  that  when  hung  uton  the  rack  the  bottom 
bolting  fiange  rests  against  the  chanrel  niember  of  the  rack 
and  the  pump  is  supported  in  a  vertital  position.  The  space 
below  the  pump  is  clear,  so  that  a  trudk  may  be  run  under  the 
rack  to   receive  the  pump  where  crane  service  is  not  available.-. 


of    receivinii    visitors 


in 


Keepixc.  -Appointments. — A  method 
vogue  in  a  certain  shop  is  worthy  of  m  jhtion.  After  the  visitor 
has  presented  his  card,  stating  the  pers(  n  he  wishes  to  see,  he  is 
show-n  into  a  waiting  room.     His  card  is  taken  by  the  young  man 


in  the  office  and  the  time  is  stamped  o 


I  the  back  with  an  auto- 


matic time-stamping  machine.  His  care  is  then  conveyed  to  the 
party  with  whom  the  appointment  is  des  red.  This  time-stamping 
idea  is   valuable   in  that  it  has  the  tendency  to  cut   down  long 


waits  in  keeping  appointments.  It  is 
question  arises  as  to  the  length  of  time 
waiting. — American  Machiuist. 


further   valuable   if   any 
any  party  has  been  kept 
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SELF-GOxNTAlNED    GRINDING   MAGHINE 


A  line  of  self-contained,  motor  or  single  pulley  driven  grinding 
machines,  in  the  construction  of  which  special  attention  has  been 
given  to  rigidity,  has  Ijcen  developed  by  the  Modern  Tool  Com- 
pany. Erie,  Pa.  Aside  from  the  attention  given  in  the  design  of 
these  machines  to  secure  permanency  of  alinement  there  are 
several  noteworthy  features,  including  the  method  of  operating 
the  feed  box,  liy  which  speeds  and  feeds  may  be  changed  while 
the  machine  is  in  motion.  All  levers  and  handles  for  the  con- 
trol of  the  macliine  are  located  in  front  within  easy  reach  of  the 
operator.  -; ^-^X-/^  ■•'";';'' '' ; ':'%','.  v:'^::^^':  :'y-:: 

The  machine?  are  equipped  with  automatic  cross  fetd  which 
can  be  set  for  the  reduction  of  any  amount  from  .0005  in.  to 
.005  in.  at  eitlier  or  both  ends  of  the  tal)le  reverse.  Feeding  au- 
tomatically on  one  end  only  is  especially  advantageous  when 
grinding  against  a  square  shoulder.  The  feed  is  automatically 
thrown  out  when  work  is  ground  to  size,  and  a  positive"  stop  is 
provided  wlien  feeding  the  wheel  by  hand  in  the  production  of 
duplicate  work.  An  auxiliary  feed  for  bringing  the  wheel  auto- 
matically into  the  w-ork  when  the  table  is  not  being  traversed 
can  be  supplied.  This  is  desirable  when  the  work  is  short  and 
can  be  covered  by  the  full  width  of  the  wheel.  The  cross  feed 
hand  wheel  is  graduated  to  .0005  in.  in  plain  view  of  the  opera- 
tor.    The  automatic  cross 'feed  is  adjusted  by  the  movement  of 


Self-Contained    Single    Pulley    Universal    Grinder 

a  lever  to  the  point  desired,  as  indicated  on  a  graduated  dial 
plate,  and  may  be  instantly  changed  to  any  feed  while  the  ma- 
chine is  in  operation.  >■/•;.•- 

The  table  is  provided  with  power  traverse,  which  is  controlled 
by  means  of  a  lever  placed  to  the  left  of  the  table  hand  wheel, 
and  when  power  is  applied  to  the  table  the  hand  wheel  is  auto- 
matically disengaged  and  remains  stationary.  When  power  is 
removed  from  the  table  the  hand  w^heel  is  simultaneously  en- 
gaged for  traversing  the  table  by  hand.    Another  feature  of  note 


is  a  varial)le  tarrying  device;  by  which  the  tarry  at  eacli  cud  of 
the  stroke  can  be  regulated.  '  ^~       ■.■'■-' ■ 

The  base  of  the  machine  is  of  massive  proportions  and  is 
crossbraced  to  insure  rigidity.  Flat  and  \"  guides  are  used  as 
the  sliding  table,  the  swivel  table  and  under  the  wheel  stand. 
The  base  rests  upon  three  points,  preventing  cross  strain  and  in- 
suring perfect  alinement  of  the  machine. 

The  machines  are  provided  with  a  powerful  drive,  an^  have 
a  large  wheel  spindle  with  ample  bearings.  The  spiitflTeis  made 
of  alloy   steel,   specially   treated,   ground   and   lai)ped\o  the    re- 


Arrangement  of  Gears  in  the  Speed   Box 

quire'd  size ;  it  is  3%  in.  in  diameter  and  runs  in  phosphor  bronze 
bearings  8%  in.  long.  These  bearings  are  the  same  length  on 
each  side  of  the  drive  pulley  and  are  provided  with  sight-feed 
oilers.  The  grinding  wheel  is  driven  by  a  6-in.  belt  over  large 
diameter  pulleys.  The  wheel  stand  base  is  of  large  proportions 
and  is  bolted  to  the  bed  of  tlte  machine.  The  wheel  stand,  which 
has  a  broad  spread,  slides  on  \'  and  flat  ways  and  is  held  down 
by  gravity.  It  is  provided,  however,  with  a  safety  gib  to  pre- 
vent lifting  under  abnormal  conditions.  The  wheel  center  has 
a  long,  large  bearing  on  the  spindle,  and  will  take  any  of  the 
recognized  standard  grinding  wheels. 

The  headstock  is  entirely  belt  driven,  which  gives  an  abso- 
lutely smooth  movement  to  the  work  and  eliminates  any  possible 
chance  for  chatter.  It  is  fitted  to  the  swivel  table  by  means  of 
\'  and  flat  ways  and  is  held  in  position  by  a  honked  clamp  bolt. 
Tlie  headstock  spindle  is  hardened  and  ground  and  runs  in  ad- 
justable bronze  bearings,  kibricated  by  means  of  a  sightfced 
oiler.  The  tailstock  is  fitted  to  the  swivel  table  in  the  same  man- 
ner as  the  headstock.  Its  spindle  is  held  in  any  position  by 
means  of  a  spring,  or  may  be  set  positively  against  the  work 
an.d  locked.  The  work  centers  are  directly  over  the  table  guides, 
a  construction  which  eliminates  the  strain  necessarily  present 
where  the  work  centers  overhang  the  bearings.  A  wheel  truing 
device  is  mounted  on  the  tailstock  and  is  adjustable  tn  all  diam- 
eters within  the  range  of  the  machine,  so  that  the  wheel  can  be 
trued  up  without  its  being  necessary  to  remove  work  from  the 
centers. 

All  the  speeds  and  feeds  are  derived  from  one  gear  box.  which 
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..^orms  an  entirely  separate  unit  and  is  located  mitside  of  the  bed 
of  the  machine.  All  gears  are  in  mesh  at  all  times  and  are  en- 
gaged with  the  shaft  by  a  patent  ball  drive  clutch,  by  means  of 
which  a  change  of  speed  or  feed  may  be  quickly  and  safely  made 
.%hile  the  machine  is  running.  The  speed  box  consists  of  three 
series  of  gears,  whicli  are  journaled  in  the  case  and  run  at  con- 
stant speed.  The  center  gears  are  the  drivers,  being  belt  con- 
nected to  the  main  driving  shaft  back  of  the  machine.  The  gears 
at  the  rear  control  the  table  feeds  and  those  in  front  the  work 
speeds.  Sj.x  table  feeds  and  12  work  speeds  are  provided,  the 
gears  in  the  top  of  the  case  doubling  the  number  of  work  speeds 
directly  i>btainablc  from  the  lower  gears.  Gear  .1  meshes  with 
gear  H  in  the  upper  case,  and  the  two  gears  on  speed  .shaft  C 
are  loose  except  when  one  or  the  otiier  is  engaged  by  the  posi- 
tive clutch  D,  which  is  keyed  to  the  shaft.  Ample  lu1)rication  is 
supplied  by  the  splash  system,  the  lower  part  nf  the  case  being 
oil  tight  and  tilled  with  lubricants. 

?•  By  referring  to  the  illustration  showing  the  details  of  the  ball 
drive  clutches  it  will  be  seen  that  the  gears  mounted  on  the 
fn.nt  and  back  shafts  in  the  lower  part  of  the  feed  box  are  made 
with  hardened  ball  pockets  in  the  surface  of  the  shaft  bearing. 
Each  set  of  gears  is  mounted  on  a  sleeve  rigidly  secured  to  the 
driven  shaft,  the  circular  opening  in  the  sleeve  being  placed  over 
a  splineway  in  the  body  of  tlie  shaft.  These  ojienings  are  con- 
tracted at  their  inner  end  and  form  pockets  for  the  balls  shown 


v^Work   Speed   Shaft   Showing    DetaMs   of   the   Speed    Change    Device 
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in  the  illnistration.     .-Xny  one  of  the  gears  on  the  sli^ft  niay  be 

brought  into  action  by  means  of  the  flat  cam  which  slides  in  the 
splineway  and  brings  the  ball  into  engagement  with  the  pocket 
in  the  hub  of  the  gear,  where  it  acts  as  a  key  between  the  gear 
and  the  shaft.  While  this  device  marks  a  departure  from  the 
usual  methods  of  speed  box  control,  it  has  been  teste<l  in  service 
for  several  years,  during  which  time  its  operation  is  claimed  to 
have  been  entirely  successful.  '  Vv 

':  >    The  work  speeds  range  from  12  to  250  revolutions  per  minute, 
and  the  table  feeds  from  22  in.  to  104  in.  per  minute,  which  cover 
every    range    vvitiiin    the   capacity    of    tiie   machines.       The    work 
speeds  and  table  feeds  being  entirely  in<lependent  of  each  otiier. 
-;l]t  is  possible  to  obtain  a  correct  ta1)le  feed  for  any  given  work 
'  Sjieed. 
V:      These  machines  are  built  in  sizes  ranging  from  24  in.  to  f)0  in 
:.  between  centers  and   will  swing  u()  to  16  in.  in  diameter.     The 
CTegular  wheel  e<|uipment  is  18  in.  in  diameter  by  2  in.  face,  but 
'wheels  as  wide  as  6  in.  and  24  in.  in  diameter  <m  the  12  in.  ma- 
chines, and  6  in.  wide  by  30  in.   in   diameter  on  the   16  in.   ma- 
chines, may  be  u.sed  as  special  requirements  demand.     The  ma- 
chines are  arranged  so  that  they  may  be  driven  either  by  a  single 
belt  at  constant  speed  or  by  a  motor  connected  directly  to  the 
end  of  the  main  drive  shaft. 
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DIAPHRAGM-OPERATED   TRIPLE  VALVE 


.\  system  of  air  brake  control,  known  at  the  automatic  straight 
air  system,  including  a  trii)lc  vahe  and  sdveral  auxiliary  devices, 
in  which  the  control  is  effected  entirely  jiiy  diaphragm-operated 
wing  valves,  has  been  developed  by  the  California  \'alve  &  Air 
I>r;ike  Company,  Los  Angeles.  Cal.  Th(  system  is  designed  to 
operate  in  synchronism  with  the  equipm  :nt  now  in  general  use, 
and  in  addition  possesses  a  number  of  tl  stinctive  features  whicli 
may  ^itf-'  brought  into  service  on  train ;  made  up  entirely  of 
automatic   straight   air  equipment.  .  ..-.    ....:/;  .-  •. 

For  use  on  passenger  trains  where  th«  automatic  straigiit  aff 
system  is  in  service  throughout  the  trains,  the  car  equipment 
consists  of  the  usual  brake  cylinder  and  Vuxiliary  reservoir,  the 
automatic  straight  air  triple  valve  and  d  service  reservoir,  the 
lunctic^n  of  which  is  to  increase  the  train  line  volume.  In 
freight  service  wliere  the  automatic  straight  air  system  must 
ojjerate  in  connection  with  the  systems  ndw  used,  the  car  equip-, 
ment  consists  of  the  usual  form  of  brakej  cylinder  and  auxiliary 
reservoir,  the  automatic  straight  air  tripje,  a  quick  release  and 
serxice  reservoir  charging  valve,  the  fimiction  of  which  is  to 
cut  out  the  graduated  release  feature  ojf  the  triple  valve,  the  ' 
service  reservoir  and  a  service  reservoir  retaining  valve,  the 
function  of  which  is  to  prevent  the  wa«e  of  service  reservoir 
air  should  the  train  line  pressure  be  rgduced  below  equaliza- 
tion, as  in  an  emergency  application  of  tlte  brakes.  This  device 
is  not  essential  to  the  operation  of  the;  system,  its  use  being  . 
eutirelv  to   effect  ec<iiiomv   in  the   use  ofl  air.  .-,.;.:■.     --j--    ,  ':■. 

:•■"    -c  ',•■■:    .  ''^^■■ 

.\rTOM.\TlC  STRAIGHT  .\IR  TRI  'LE  V.XLVE.^^^ • ...  -.►;•..•.;,    .    -< 

.\  sectional  elevation  of  the  triple  valv ;  is  shown  in  the  dia-  ■ 
gram  of  freight  car  equipment.     The  bod:  of  the  triple  is  made 
in   five   sections,  each  joint   being  provided  with  bolting  flanges 
lietween   which   is   secured   a  diaphragm   of  annealed   commercial' 
copper.     The    diaphragms    are    secured    it   the   center,    between: 
heads   and    follower   plates,   through   whiih   they   are   operatively  ' 
omuected    to    tiie    valves    of    the    triple.      Tlie    functions    of   this-; 
triple   valve   are   the   graduated   releasing  of  the   brakes,   under 
control    of    the    engineer,    and    the    recharging    of    the    auxiliary 
reservoir:    tlie    graduated    api)lication   of  the   br.-'kes   by   the   ad- 
mission of  train  pipe  air  to  the  brake  cylinders  on  a  reduction 
in  tr:iin   pi])e  pressures  the  admission  of -au-xiliary  reservoir  air" 
to  the  br.ike  cylinders   when  brake  pipe  oressure  is  reduced  be- 
low the  point  of  equalization   in  a  service  application,  and  the 
quick  emergency  application  of  the  brakes  on  a  sudden  reduc- 
tion   of    train    pipe    pressure    bj'    ventinji    both    train    pipe    and 
ati.xiliary   reservoir   air  to  the  brake  cyliider.     Application   and 
release  of  the  brakes,  as  well  as  the  recliarging  of  the  auxiliary 
reservoir  are  effected  entirely  by  diaphragms  3  and  24  and  con- 
necting  parts.     The    release   of   auxiliarl    reservoir   pressure   to 
the   brake  cylinder   in   service   emergenct   is   performed   by  dia- 
l)hragm   39,   while  in    full  emergency  all  marts  of  the  valve  are 
in   operation.      In   the   sectional   elevation   the   parts   of  the  triple 
are  shown   in  lap  position,  all  vaives  bei  ig  closed  with  the  ex- 
ception of  valve  51.     When  the  engineer';  brake  valve  is  placed 
in  full  release  position  after  a  service  ei  lergenc}'  application  of 
the  brakes,  train  pipe  pressure  accumulati's  in  chatnber  2.  under 
diapliragm  3,  thereby  forcing  the  diaphra  ;m  and  head  8  upward, 
and  carrying  hollow  rod  6.  diaphragm  24    and  valve  cage  28  u])- 
ward  with  it.     When  further  movement  of  these  parts  is  stopped 
l»y   shoulder   26.    diaphragm   3   continueslto   move,    compressing 
spring  5  until  the  head  strikes  nut  7.  thiis  opening  valve  11  aqd 
admitting  train   pipe  air  to  chamber  4  nirough   grooves   in   the  .:^ 
stem.      Chamber  4   is    at   all    times    in    cAmmunication    with   the 
auxiliary    reservoir.      The   upward    movemient   of   diaphragm    24  ' 
and  valve  gage  28  lifts  valve  35  from  iti  seat.     Chamber  25   is  ■ 
at  all  times  in  communication  with   charpber  25-.\.  above  valve  • 
51.  by  means  of  a  passage  which  is  nol  shown.     The  opening 
of   valve   35   therefore   releases   brake   cylinder   presstire   to   the 
atmosphere    through     pas.sages    86    and    $5.    to    chamber    25-A, 
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through    the    valve    51,    and    thence    to    the    atmosphere    from 
chamber  25  through  holes  in  the  cap  at  the  lower  end  of  tl*e^ 
triple  valve.  '   -'V-. 

■-'There  is  a  passage  for  air  between  chambers  2.  39-A  and  4(^~-.'-- 
which  is  not  shown  in  the  engraving.     Train  pipe  pressure  thuS'  '' 
acts  at  all  times  above  diaphragm  39,  which  in  release  position-;';  ^:_^ 
firmly  presses  valve  53  to  its  seat.     There   is  also  a   restricted;'"' 
opening   79,   between    chambers   39-A    arid   81,    which    maintains-. ",- 
equal   air   pressure   on   both   sides   of   diaphragm   63.   except   in 
emergency   applications.      There   is   no   pressure   at   any   time   in 
chamber  21.  above  equahzing  diaphragm  24,  lort  22  being  pro- 
vided  to   release   to   the   atmosphere   any   air   which    may   enter-':", 
the  chamber  through  leakage,  r, :.-..:*; ^.=  ../i 

When    the    pressure    in    chamber    4   has    reached    an    amount 
slightly  less  than  full  train  pipe  pressure,  the  tension  of  spring      . 
5  causes  the  diapliragm  3  and  head  8  to  move  downward.  cK  s-  • 
ing  the  auxiliary  reservoir  feed  valve   11.      A   slight   differential 
pressure  acting  upward  against  diaphragm  3  is  thus  maintained*. y/ 
which  prevents  undue  sensitiveness  to  slight  riuctuations  in  traiil.v: 
pipe  i)ressure.  •  "; . 

When  a  reduction  is  made  in  train  pipe  pressure.  th6-  .. 
excessive  auxiliary  reservoir  pressure  in  chamber  4  causes 
diaphragm  3  and  head  8  to  move  dowilward.  carrying 
with  them  rod  6.  diaphragm  24  and  valve  cage  28. 
\\  ithin  the  valve  cage  is  a  graduating  valve  32,  the  stem  of-  ■ 
which  is  attached  to  the  st^m  of  release  valve  35.  Further/^>- 
movements  of  the  parts  after  valve  35  has  seated  causes  the 
seat  in  the  valve  cage  to  move  away  from  the  graduating  valve 
and  opens  communication  between  the  train  line  and  brake  cyl-!  /;> 
inders  through  the  ports  12.  the  passage  in  the  rod  6  and  the.;,, 
ports  shown  in  the  valve  cage.  From  chamber  25  the  air  enters 
the  brake  cylinder  by  the  course  already  outlined.  Train  pipe 
air  continues  to  flow  to  the  cylinder  until  the  accumulation  of 
pressure  under  diaphragm  24  is  slightly  greater  than  the  total 
reduction  of  pressure  against  the  under  side  of  diaphragm  3. 
when  the  parts  will  move  upward,  closing  graduating  valve  32. 
The  relation  of  train  line  volume  to  brake  cylinder  volume  atid 
of  the  diaphragms  3  and  24  is  such  that  this  equalization  takes 
place  when  the  predetermined  reduction  in  train  pipe  pressure 
lias  been  effected.  Should  a  brake  cylinder  leak  cause  a  re- 
duction in  the  pressure  in  chamber  25,  the  pressure  in  chamber 
4  will  cause  a  downward  moveiuent  of  the  parts  to  application 
position  until  the  brake  cylinder  pressure  has  been  restored. 
Unequal  piston  travel  does  not  affect  the  cylinder  pressure,  as 
the  lapping  of  the  graduating  valve  depends  entirely  upon  the 
relative  pressures  in  the  train  pipe  and  brake  cylinder.  "'■■'.' 

It  will  readily  be  seen  that  any  increase  in  train  pipe  pressure 
will  produce  a  differential  pressure,  acting  .upward  against  the 
two  diaphragms,  and  that  the  resulting  upward  movement  of  the 
parts  will  open  exhaust  valve  35,  thereby  causing  the  release 
of  air  from  chamber  25,  and  the  l)rake  cylinder  to  the  at-'-.  . 
mosphere.  The  release  of  air  continues  until  the  reduction  of 
pressure  under  diaphragm  24  causes  the  auxiliary  reservoir 
pressure  above  diaphragm  3  to  cK)se  the  valve.  .\ny  definite 
increase  in  train  pipe  pressure  will  therefore  cause  a  corre- 
sponding definite  decrease  in  brake  cylinder  pressure.  Grad- 
uated release  is  thus  merely  a  reversal  of  the  operations  in-, 
volved   in   a  graduated   application   oi  the  brakes.  * 

r  "  The  maximum  service  application  is  obtained  at  the  poiiu  of 
equalization  of  the  pressures  in  the  brake  cylinder  and  train 
line.  This  pressure  is  said  to  be  the  same  as  that  obtained  by 
other  triples  effecting  equalization  between  the  auxiliary  reser- 
;Voir  and  brake  cylinder.  A  further  reduction  of  train  pipe 
pressure  below  the  point  of  equalization  reduces  the  pressure 
in  chamber  40  below  the  brake  cylinder  pressure  acting  against 
the  under  side  of  diaphragm  39.  The  resulting  ujnvard  move- 
ment of  this  diaphragm  opens  val\e  53  and  closes  valve  51, 
thus  admitting  'auxiliary  reser\'oir  air  to  the  brake  cylinder 
and  producing  an  nicrease  in  brake  cylinder  pressure  of  about 
20  per  cent.     This  increase  of  braking  power,  which  is  known 
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as  service  emergency,  is  at  all  times  available  after  a  full  service 
application  of  the  brakes.  A  quick  emergency  application  of 
the  brakes  is  effected  in  the  usual  manner.  A  sudden  reduction 
in  train  line  pressure  will  cause  the  operation  of  diaphragms  3 
and  24  in  the  manner  previously  described  and  will  effect  a 
reduction  of  ti.e  pressure  in  chamber  39-A  at  a  rate  faster  than 
equalization  can  take  place  between  this  chamber  and  chamber 
81,  througli  the  restricted  passage  79.  The  resulting  downward 
movement  of  diaphragm  63  opens  valve  69  to  which  it  is  at- 
tached by  rod  70.  Chamber  40-A  is  at  all  times  in  communica- 
ti<m  with  chamber  39-A,  and  train  pipe  air  thus  passes  tlirough 
valve  69,  opening  check  valve  73  and  thence  passing  directly 
into  the  brake  cylinder.  When  equalization  has  been  effected, 
check  valve  73  drops  to  its  seat,  and  diaphragm  39,  moving 
upward,  causes  the  release  of  auxiliary  reservoir  air  to  the 
cylinder.  The  clcjsing  of  valve  51  prevents  the  excessive  brake 
i-  cylinder  pressure  from  accumulating  under  diaphragm  24  and 
releasing  the  brake,} ':r  ./- ^.V" '^•i.vc;'v'>:>  v*      .'.;.•;■:: 

QUICK    RELEASE   AND    SERVICE   RESERVOIR    CHARGING    VALVE  T.' 

The  quick  release  and  service  reservoir  charging  valve  is  de- 
signed for  use  on  freight  cars.  It  performs  two  separate  func- 
tions :  a  retardation  of  the  rate  of  charging  the  service  reser- 
vo.r  and   the  production   of  a   quick   release  of  the  brakes,   re- 

':gardless  of  the  rate  at  which  the  train  pipe  pressure  accumu- 
lates. The  use  of  this  feature  is  optional,  and  it  is  controlled 
in  the  same  manner  as  the  retaining  valve  on  present  standard 
equipment.  By  opening  the  cock  34,  a  full  release  of  the  brakes 
will  result  from  an  increase  in  train  pipe  pressure.  By  placing 
the  handle  in  the  retaining  position,  which  closes  the  cock,  the 
graduated  release  feature  of  the  triple  is  retained.  The  quick 
release  is  effected  by  venting  auxiliary  reservoir  pressure  to 
the  train  pipe  through  valve  24,  thus  destroying  the  differential 
action  of  diaphragm  3,  in  the  triple  valve,  which  controls  the 
graduated  release.  Valve  24  is  opened  by  an  increase  of  5  lb. 
in  train  pipe  pressure  acting  upward  against  diaphragms  13  and 

■  10.  after  any  application  of  the  brakes.  A  gradual  equalization 
of  the  pressure  on  the  two  sides  of  diaphragm  10  is  effected  by 
feed    groove    29.      After    the    auxiliary    reservoir    has    again    re- 

.  ^charged    the    valve    will    assume    lap    position,    in    which    it    is 

\;  shown.  A  reduction  in  train  pipe  pressure  will  effect  a  down- 
ward  movement  of   diaphragm    10.   thus  opening   valve  27  and 
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Diagram    of    Connections   for   the    Automatic    Train    Pipe    Compen- 

:_..-.   -V,  -..-.-    ■■<:.,.■■    tating   Valve  .••■>..■:.  ■•' i ■:■.■"'■ .  .■  f 

allowing  a  rapid  flow  of  air  trom  the  service  reservoir  during 
an  application  of  the  I)rakes.  vV  i-^^  •  .^(f^'     ■'^'  - 

yV;^.  <i.-v:>  .  v.'-.gERviCE    RE.SERVOIR    RETAINING     VALVE 

^  When  a  reduction  in  train  pipe  pressure  is  made  beyon-I  the 
point  of  equalization,  tl:e  excess  of  brake  cylinder  pressure  vvdl 
cause  the  diaphragm  in  the  service  reservoir  retaining  valve  to 
move  downward  and  close  ihe  passage  between  the  service 
reservoir  and  tlie  train  pipe,  thus  preventing  the  unnecessary 
loss  of  pressure  from  the  service  reservoir.  On  restoration  of 
the  train  pipe  pressure  to  the  point  of  equalization,  communica- 
tion is  restored. 


;■;•'.  AUTOM.VTIC    TRAIN     PIPE  .  COMPENSA'  ING    VALVE 

Where  the  automatic  straight  air  equipment  is  operated  in 
conjunction  with  other  systems,  no  change  is  made  in  the 
equipment  of  the  locomotive.  \\  here  solid  trains  of  automatic 
straight  air  equipment  are  in  service,  honever,  an  automatic 
train  pipe  compensating  valve  is  added  to  t  le  locomotive  equip- 
ment. Referring  to  the  diagram  showing  Uhe  connection  and 
the  sectional  drawing  of  the  device,  it  will  be  seen  that  it  has 
three  connections :  one  to  chamber  D  of  the  engineer's  brake 
valve,  one  to  the  main  reservoir  and  on^  to  the  train  pipe. 
I  he  successful  operation  of  this  device  depends  upon  the  ex- 
istence of  an  absolute  seal  between  chamber  D  and  the  train 
pipe,  which  does  not  exist  with  the  graduating  piston  in  place. 
Since  the  compensating  valve  performs  tHe  functions  of  the 
L'raduating  piston,  the  latter  is  removed  aind  the  lower  body 
gasket  of  the  brake  valve  replaced  by  a  bliid  gasket. 
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Sectional    View   of  the   Automatic   Train    Pipe   Compensating    Valve 


When  the  pressure  is  reduced  in  chambei  D  the  excess  pres-". 
sure  in  chamber  44  of  the  compensating  yalve  causes  an  up- 
ward movmcnt  of  diaphragm  36  and  exhaust  valve  45,  thus  re- 
leasing train  line  pressure  to  the  atmospherje.  When  tlie  brake 
valve  handle  is  placed  in  lap  position  the  Pressure  in  chamber 
44  will  be  reduced  slightly  below  the  pressure  in  chamber  43, 
and  the  exhaust  valve  will  be  closed  by  a  (  ownward  movement 
of  the  diaphragm.  While  the  brake  valve  -emains  in  lap  posi- 
tion, should  any  further  reduction  in  trair  pipe  pressure  take 
place  because  of  leakage,  it  will  result  in  e^  :cess  pressure  above 
diaphragm  36.  which  will  move  downwa:  d  carrying  with  it 
yoke  2^.  In  its  movement  from  the  upper  tp  the  lower  shoulder 
of  the  stein  of  valve  45,  the  yoke  will  op 
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n  valve  53,  thereby 
admitting  main  reservoir  pressure  to  the  tr^in  pipe.    On  the  re- 
chambers,    or*  of    a 
will  move  upward 
In  addition  to  the. 
ce,   therefore,   main-! 
leakage,   while  the 
\^ith  the  compensat- 
n  uniform  and  con- 


cstablishmcnt    of    equalization    in    the    two 

slight  excess  in   chamber  43,  the  diaphragm 

and  the  coil  spring  will  close  valve  53. 

functions   of  the  equalizing  piston   this   dev 

tains  a  constant  train  pipe  pressure  agains 

engineer's  brake  valve  is  in  lap  position. 

ing  valve  in  service  it  is  possible  to  mainta 

stant   brake   cylinder   pressures   with   the   at;  totnatic   straight   airo; 

triple,    regardless    of    equality    in    piston    tr;  vel,    brake    cylinder 

leakage  or  train  pipe  leakage. 

These  triples  are  claimed  to  render  sat 
both  freight  and  passenger  equipment,  the 
quired  for  passenger  service  being  an  inciease  in  the  size  of 
the  valve  and  passages  to  accommodate  the  greater  volumes 
of  air  to  be  handled.  Several  triples  are  stiid  to  have  been  in 
continuous  passenger  service  for  176  days  oi  the  Arizona  East-" 
ern,  between  Globe  and  Bowie,  during  v  hich  time  they  re- 
quired no  attention.  On  removal  the  diaphragms  were  found 
to  have  collected  considerable  sand,  which  had  in  no  way  im- 
paired the  operation  of  the  triples.  A  nurr^ber  of  these  triples 
have  been  in  freight  service  on  the  San  Die^o  &  South  Eastern 
since  May.  1513.  It  is  said  that  during  a  year  in  sand  and  bal- 
last  service  no  attention   was   required   for  jcleaning  or   repairs. 
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''ifi0£;i^  ADJUSTABLE  SAW^GUARD^'  '^JVS^S 

.  A  safety  device  of  interest  to  users  of  wood  working  machinery 
■;is  shown  in  the  illustrations.  It  may  he  readily  adjusted  to  the 
■•  requirements  of  the  work  and  when  so  desired  may  be  swung 
;.  :oiit  of  the  way.    It  is  the  invention  of  Iloltart  \V.  Curtis,  foreman 


iliiistratiori    is    provided    to    prevent    tbe'gtrarS    freSm    swinging  x 
against   the   saw.     The  shaft   is  provi<led  with  a   i<»int  near  the.- 
bracket  which  permits. the  guard  to  be  swung  back  when  not  in 
use.     The  guard  is  made  from  aluminum  and  thv  working  parts 
from  steel  or  iron.;  .;  ,    ■  .-        .;^    ..  .:  . 


SLIDE  PLATE  PLANER 


■  ;..■  Fig.   1 — Guard   in    Position   Over  the  Saw 

V;of  the  pattern  department,  Waterbury  b^irrel  Foundry  &  Machine 
:.■._ Company,  Waterbury.  Conn.  .    ,   .    . 

....  Fig.  1  shows  the  position  of  the  guard  while  the  5?aw  is  in 
-.  -  O])eration.     I'ig.  2  shows  the  guard  raise<l  iiartially  from  the  saw. 


A  heavy   planer   fvir   llnishing   slide   jdates   used   under   switch 
points  has  recentlj'  been  designed  by  the  Cincinnati  Planer  Com- 
pany,  Cincinnati.   Ohio.     The   slide   plates   are    18  in.   long  and. 
about  6  in.   wide  and  are  planed   '4   in.  deep  for  a  distance  of 
about  6  in.  from  the  end.      The  table  is  intended  to  receive  two- 
rows  of  plates  and  four  tools  are  used,  two  in  each  head.     Tiiis ' 
reduces    the   distance    necessary    to     fee<l    the     heads    from    six 
inches   to   three  inches,  each   of  the  two  tools   cutting  half  the- 
distance.    The  full  depth  is  taken  in  one  cujt  at  the  rate  of  40  ft., 
per  minute.^  ■ '"-t'-V  ■:■'■■';•   '■    ~  ?      -:  ■     '     ''^ '■'•  <^' '■'■''  '■'-''' s} -■'"■--■■' ~-  •:  ■'■ 

In   order  to.  facilitate   rapid   checking  and   unloading,   special 
transverse  slots  are  cast  in  the  top  of  the  table,  openuig  at  the 
sides,     ihe  table  is  of  the  box  type  and  i)rovided  with  two  inner' 
guides  between  tlie  Vs.     It  is  lield  down  ])y  adjustable  gibs  at  ^ 
the  sides.    The  driving  gears  and  table  rack  are  of  steel  through- 
out.      -vU.  ;--■;;. 

The  bed  is  of  the  four-wall  design,  having  extra   inner   walU  " 
l)etween  the  cross  girths  throughout  its  len.gth.     It  is  bored  for* 


Fig.  2 — Saw  Guard   Partially   Raised 


:\  and  Fig.  3  shows  it  raised  to  its  full  height  and  thrown  (»\er  to 

'J.{>l\e  side,  where  it  is  kept  when  not  in  use.     'Ihe  guard  is  pivoted 

to  an  arm  on  a  shaft  which  is  supported  by  a  bracket  bolted  to 

the  saw  taljle..    The  height  of  the  guard  is  adjusted  by  means  of 

a  lever  on  the  end  of  the  shaft,  and  the  check  chain  shown  in  the 


Fig.   3 — Saw   Guard   Swung    Back  from   the  Table 


Planer  for    Finishing   Switch    Point   Slide   Plates  :.':.. 

the  shaft  bearings,  which  are  internaTty  ground  and  titled  Into 
place,  ilic  housings  arc  wide  and  of  heav\  box  form,  carried 
down  to  the  floor  line  and  fastened  to  the  sides  of  the  bed  by 
heavy  tongues,  bolts  and  dowels.  ■^"A-  "^":l^^.   ^<'. 

The  rail  and  heads  are  the  same  as  used  on  the  frog  and 
switch  planer  built  by  this  company.  The  rail  is  secured  to  the, 
housings  l)y  four  clamps,  two  on  the  outer  and  two  on  tiie  inner- 
sides  of  the  housing  face.  The  heads  are  taper  gibbed  through- 
out and  the  dovetail  for  the  <lown  slwle  is  cast  solid  with  the 
saddles,  thereby  eliminating  one  extra  joint.  The  clapper  box 
is  of  .steel  and  is  provided  with  three  heavy  bolts  and  clamps, 
so  arranged  that  two  tools  may  be  clamped  in  each  head.  A 
new  style  clamp  is  used  for  holding  the  clapper  box  at  the  top. 
Instead  of  a  cored  slot  and  two  bolts,  a  clamp  the  full  width  of 
the  slide  is  provided  and  three  Iwlts  are  used. 

The  macliine  is  driven  by  a  reversible  motor  coupled  directly 
to  the  driving  shaft.    This  gives  a  large  variation  of  cutting  and 
return    speeds,   each    indei)endent   of   the   other.     All   gears   are^ 
thoroughly  covered,  to  safeguard  the  operator  against  accidents. 

The  planer  will  take  work  up  to  48  in.  wide.  24  in.  higii  and 
the  table  has  a  traverse  20  ft.  long.:^-;r--;;^:^  v  'vi-^^- :-^' 
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.      as  service'  inuT^jctiiy.  is  at  aH  limes  av.iilaMc  aiur  a   lull  m  r\  ice 

•  ,\.  •.•ipplicatii'ii    «'i    the    l)rakcs.;    ,\    tuiick    einorj^cncy    application    of 

^   ;  ihc  l)raki>  i-  c  Ileciiil  in  the  ustial  manner.     A  sudden  reduction 

-in   train   line  iire">ure   will   can>e   the  operation   of   diajiliraunis  3 

-.'ami    i4    in    the    manner   previa  iu>K    descrihed    and    uii!    elTect    a 

-    j"   r«*UictK'n  uivtl.c  prcssure^  i  .V^-A  al  a  rate  fa-ter  than 

.;    .;,c»|iiali/'atii'n  van   take   place   hetween   lhi«.   chatnlier  and   chandier 

'.  i<I.  thnvu.uti   the  restricted  passaiie  /','.      J  he  resulting  downward 

:     Yninwnen^  *,»t  (haphrajini  <v3  ojH'Us  to   which    it   i>   at- 

riUK'hedhy  Tiul  TO^^^C  all  times   in   conununica- 

|::ion   with  vTiamlier  3''-.\,  and  traiii  pipe  air  thus  passes  tlirouuh 

".vahe   <■'-•.    opening    check    \al\e    73  and    thence    (lassing    «Iirectly 

.;  .   -iritij  itic   hrake   cylimler.      When    e(iitali;'ation   has   lx.*en   etTected. 

i.x.    s-Jivi'lt  vaivr    73    drops;  ,t«>   its   seat,.  an<l    diaphra.^ni    3'>.    niovin-^ 

:-    tjpward.    cau>e?    the    release   of    auxiliary    re>er\oir    air    to    the 

•  :,   cylinder.      The  ciosiiii;  of  valvir  51   pre\ent>  the  exce>si\e  hrake 

,■    .   vyKnfler    pressure    froni   accumulating    under   diaphragm    J4   ami 

';"'.;;.'^relVasi«g  tin;  Ijriike.;  ;'■;•''     ';..•■■■■■  ■■:•■•■•■  •;v-.--'  ',.■■''  :'^  ■'.  - ,  .■;:.■..'•■  '•■' '   '.:•.' 

■..:■-■    ;■   y>;yl"It  K -krXEASE   ANM»    SEI^VIC^^  (I1\KI.1N(.    VAI.VKl,         ,'- 

'■;:,'.:■,. Thv'Mitick  rele;jsc'  imtl  H'tvivc  rcsorvr>ir  chargiiig  \al\e  i>  de 

■  siytleil  for-  use  On  freiglit  cars,  ft  i»erform>  two  separate  I'utic- 
.-.  .  ft«»ns:   a   retanfation  of  the  rate  of  charging   tlie   service   reser- 

".■v<vJt:   ami   the   production   ..f   a    «iuick    release   of   t!ie   lirakes.    re- 

.•  , VjtarvUe->-s   »'f   t^ne.  fJile   at    which   the   train   pipe   pre^-u^e    accuinu- 

;        late.*.     The  use  of  this   feature  is  optional,  and    it    is   cmtrolled 

!    '"tn  the  same  maimer  as  the  retaining  valve  on  present   standard 

'.  V^iuipnunl.  V>\  opening  the  cock  34.  a  full  release  of  the  Iirake^ 
'..      v^iJl  rv.*uh  from  an  increase  in  train  ]iipe  pre^^ure.     I'.y  jdaciim 

.  •  ih.e  hanille  in  the  retaining  position,   which  eh ►scs  the  cock,  the 

;    graihiated    relea>e    featitre   of   the   trijile    i>    retained.      The    quick 

.  '. •.  rrvKa-e    i>    eO'ected    hy    venting    auxiliary    reservoir    i>ressiire    to 

';  ■  ■.'fbv^train  jiipe  tUrotigh  valve  J4.  thus  destroying  tiu    diiYereini.il 

■....iict^imirt   diaphragm  3,   in   the  triple   valve,    whicli   contr^'K   tlie 

graduated   release. '    \'alve  24   is   opened   liy    an    increase   of   5   H'. 

-  .in  train  jiipe  pressure  acting  upward  against  diaphragm^  13  and 
s;..  10.  after  any  api)licati»>n  of  the  hrakcs.     A  gradual  eipiali/ation 

-:.  ♦it  .tlu'  prt>sure  4rn  tjle  t\v<r  siil^  <liaphragin   10  i>  eUectid  hy 

'    ■    t«ed    gr<ime  :29;  '   .\fter    the    auxiliary    roervoir    has    again    re- 

,.-     charged    the.    v.ilvv    will    assume    lap    posit:o:j.    in     which    it    is 

•  ■-.'sliovvn.      .\    reductit'ii   in   train   i)ipc  j>ressure   will   effect    a   down- 

;••    M^iirtl    UKivcnicnt    «-)f    <liaphraum    10.    thus    of)eniny    valve    27    and 

trjginfe'S     .-,■.■■.■"• 
Yalve 


■.."■  -Ilain  ^servQrr 


Feser/o'ir 


7^ 

laftc  ^rai 
Comotnsa^i'ng  I'alye 


t=liici_t:a=3. 


Train  Lint 


^utomaftc  hain  P,pe 


Diagram    of.   Connections    for    the    Automatic   Triiin    Pipe    Compen- 

-.  .'^\y '■■'.''■■}'.' ;~f  -      :;;;;-;...  sating   Valve'   /';    ''-i '''.■' '-^  ''•'- -.    ,  ,'"■ 

4ift>\vjng  U  riipiji  riovv:  xtf  Jlir  I coiM, the  service ^^f  di'ring 

V^if  application  of  the  hr?tkes.  ■  •     ;  .      ■'■<  ■:^'■^^:  ',[■■■' /-y-'i         . 

;;      Vy/  :■         '     SEKViCK   KKSKkVfMR*  KW.M>»;i>:f;  Walvk  ' 

•  'M'heiT.a  rcductfr'n   in   irahi  pijVe  pres'surt-  is  m.ide  lnviii.l   ihe 
poiirt  .'of  e<pialization.'  U-v;  e.Ncc?<s  <A  i+rake  cyiiiiiiir  prr^-nrc   wdl 

:Ci»'JM'  the  diaphragm  in  the  sefviccres^ervoir  retaining  valve  to 
riiove  downward  antl  close  the  i>ass.'igc  hetween  the  service 
re.st'rvnir  and  tiie  traiti  jjijie.  thus  i»revetuin!'  th<'  utmecessary 
losS  oi  prt'ssprt  ironj  the  service;  reservoir.     On  rcitorati* >n  < •! 

^tlit""  train  pipe  pfC-ssnrc  to  the  point   nf  equali/atinii.  c immunica- 


: .     I- 


:  ALTO.MATIC     TRAI.V     PlIE     CO-MTKN'SAI 

Where  the  automatic  straigin  air  e<|uipi 
coiijuncticm  with  otiier  systems,  no  clian 
ei|uii)nunt  of  tiic  locomotive.  Where  s,  ihd 
straight  air  e(|uipmem  are  in  service,  ho\ 
train*  pipe  cotnpeiisating  valve  is  added  to  t 
ment.  Referring  to  the  diagram  s'liowing 
the  sectional  drawing  of  the  device,  it  will 
three  connections:  one  to  chamher  D  ,of  I 
\alve.    one    to    the    main    reservoir    an<l    oUi 

I  he  successful  operation  yA  this  device  de  lends  u|)on  the  ex- 
istence of  an  ah.si,.Iute  seal  hetween  chandtr  D  and  the  train 
pipe,  wliicli  does  not  exist  with  the  liiadu.jting  jiiston  in  place, 
.'since    llie    compensating    v.ilve    iterforms    ilie    functions    of    the 


-A'ni..  SO.  Xu.  2 


ING     VALVE 

lent  is  operated  in 
e  is  I'.iade  in  ihe 
trains  of  aiMomatic 
ever,  an  .lutoinatic 
icoinotive  eijtiip- 
the  conned  ion  ami 
lie  seen  that  it  has 
ic  engineer's  hrake 
to    the    train    pipe. 


'jradu.iting    piston,    the    latter    is    removed    ; 
ga.skel  of  the  hrake  valve  replaced  hy  a  bl 


-T-XJ 


<  Train  Line  —4       vL...Ij 


nd    the   lower   hody 
111  ijaskct, 


and  C'tarrtbe'' O 


..)      ^■»  Jo  Hairxft^strriro'r. 


Sectional    View   of   the   Automatic   Train    Pipe 


Compensating    Valve 


When  tlu-  i>res^ure  is  reduced  in  chandiei  |)  tlie  excess  prcs-- 
sure  in  chaml)er  44  of  the  compensating  alve  c.iuses  an  up- 
war<l  movmeiit  of  diaphragm  36  and  exhauit  valve  4.^.  thus  re-; 
leasing  train  line  iires>ure  to  the  atniosiiher  ■.  When  the  iirake 
valve  handle  is  ]>l;iced  in  lap  position  the  ]  ressure  in  chamher 
44  vv  JI  lie  reduced  slightly  l)eh>vv  tlie  ] ires' i 
and  the  exhaust  valve  will  he  closed  hy  a  ( 
of  the  diaphragm.  While  the  hrake  valve 
tioii.  should  any  further  re<luction  in  tr.iii 
place  hecause  of  leakage,  it  will  result  in  e  ces>  pressure  above 
iliaphragm  3'>.  which  will  niove  downwaid  carrying  with  it 
\ike  3N.  In  its  movement  troni  theiipiier  t  the  lower  shoulder 
I  if  tli.e  stem  of  valve  4.^.  the  yoke  will  op  n  valve  .^3.  therehy, 
admittmg  main  re-ervi-ir  pressure  to  the  tr;  in  iiijie.  <  hi  the  re- 
esiahlislimem  of  eqiiah/ation  in  the  two  ehatnhers,  or  of  a 
slight  excess  in  chai;iher  43,  the  di;iphrac;n  will  nio\e  ni)vvar<r 
and  the  coi!  spriny  will  dose  v;ilve  hi. 
functions  of  the  e'|uali/.iug .  pist«m  this  <lcV 
tains  a  constant  train  pijie  pres.siite  itgahis 
engineer's  hrake  valve  is  \\\  lap  position, 
ing  valve  in  service  it  i,s  pu.ssihle  to  mahit.i 
stant  hr.ike  cyjhider  ]irej;sures  vviili  tiie  ai 
triple.  rt\u;ardle:'S  <Vf  .e(jitarit>^vHl'  ])isloii  tr 
le.ik.ige  or  train   pi])e  leakage.. 

These  triples  are  claimed  to  rei>der  s;u  » 
h  •t!i  freight  atid  iiassenger  npiiitmeni.  tli< 
(|uirid  for  ji;issenger  service  hehig  an  inr 
the  valve  and  i>assages  lo  accommo  l.ile 
of  ,iir  to  lie  handled.  Several  triples  .are  ■  lid  to  have  heen  in 
Continuous  passenger  service  for  1/6  days  oli  the  Ari/ona  East- 
ern. Iielwieii  (jlolie.and  IJovvie,  during  v  hich  time  they  re" 
ipiired  no  .attention.  <  )n  removal  the  dia] 
to  have  collected  c<insi<lerahle  saml,  which 
paired   the  oper.ition  of  the  triples.     .\   nun 


lire    in    chamlier   43,. 

iwnward  movement 

einains   in   lap   jiosi- 

pipe    jiressure   take 


Jii  addition  to  the 
ce,  therefore,  niain- 
le.'ik.'ige,  while  the 
\  itji  the  coinjiensat- 
n  uniform  and  coii- 
tomatic  straight  air 
IV  el.    hrake    cylinder. 

s  Factory  sei"V!ce  otr 
Illy  alteration  le- 
easc  in  the  size  ol 
he    greater    vcdunies' 


have  heen  in  freight  service  on  the  San  Die  jo  &  South  Eastern 


-ince   May.   I'd3.     It   is  .said  that  during  a  y 
ast    service   no   attention    was    reMuired    for 


iragms  were  found 
had  in  no  way  im- 
her  of  these   triples 


ar  in   sand  and  hal- 
L-leaning    or    rejiairs. 


".il 


■-».•.• . 
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.  V    .  '     ADJUSTABI.E  SA^^  GIARD        r :   '  ' 

:  v;A  s;iiit\  (Iiviiv  ..f  intcpfsi  la  iv>cts  of  Wimd  workitijT  tiiadinicry 
is  sh.-uii  in  ilu'  illuMr;itir,ii<.  h  nia\  I.i-  ri-adrh'  a<iinstccl  ta  t1»v 
rc'(|nirinHiit>   of  tin    wi.rk  and  \vlu-n   s.r  tk-sircd   ni;ty   1k'  '-winii; 

ctM  .It  il-c  \v;i\      \\  iv  tile  invnitian  of  lloljari  :\V  .  C  urtis.  hircuvan 


jJiiKtratinn    i*    ]in»vi<Utl    \i<    freviiu    tlu-    iinard    !r<»ni    vuinuinsj; 
'a;4ain^l   the   s.i\\,      ilic   siraft   is   iir<.yi«k-U  vvitti  a   ioiin   tuar  the 
r>r:it:ki-t  Avjiich  |arijijifs  the  iiiiar<l  tv'  1*  >vvitnii  jVai'k  vrlivn  iiil  m 
tiser    Tlic  .iriiArtfl^  friinr  aUutiimltH;HMt,ituA>t>rk-inir  parts 

iVrtm  stt'i4  OF  inijv.  .  n    .:  .  .;^     ...:.  ,:>-        ' .  \ 


SLIDE  PLATE  Pt-ANER 


■■''■■  i 

1  •■  •  ■( 


:•:-'. 1 


■  ■.•■■'■,;■'.'>■      f^'^-    ^ — Guard    in    Position    Over  the   Snw     '.;■.      ..•■-■, 

<>t  xIk-  pattiTiV  fkpartiufiit.  \Viitcrhitr\  T'arrcV  l-"i:»tn.i<lr\  &.  Nlaohiuc 
"i^oniiiauy.  Watfrhury.  CfJin.    :    '     ;     V;  ^ x.;     •  .-,  ■     ;  :     V  •    T   i:, 

■  iMy.    1    sli(»\\s  the  p(t>iji«iri  of  t1lt^  tiiiaJ'<l   whtlv   tlu-' sa\v    is   ill 
Xilnrattj.il.    j.ii;.  2  sh'.'W>  tin,   itiianf  rai^^t•d  partially,  front  the  srtxv. 


.  '■  :\;  hva vy    plaficf    fi  (fl  lipisl  itti;    >Ii«W   |>1atv>   u>til   «u<lcr   >\vitt?|i   \ 
j)Wints  has  ivovirtly  liwn  jk:>i4;nt^l  1iy,;vlir  tv'inoittnal i'  t'laiivr  t:'ot»t^ 
paiiy.    ('iiivipuai-i.   ( )hi<  ►.      Tjiv    slide   plaus;  iirc,  1>»  ,Ut.   f«'iig.  an j .  ' 
aliotit^'  in.    \\  idi-  and    an    pTanoil    i  :|    jti.   dcvp    f-M-   a   di«^tancc  uj  , 
ali"itt  f>  in.  from  thf  yn<\.      Ilu;  ialito  jji.inttiidct]  lii  rtceive  ^u<lV 
^^4^\y*  jm'  plates  and  f''iir  t>v.l-  are  ust^l,  l.\\ii>  ill  caeb  jiiead.- .  Thiv^" 
reduce?,    tdc;  <li>taiu-e     ueoessin:   t<y:    hi^l ,  ll)4?  '  htaiJ*  In iltS..  «i^. 
in v-he >   Jo   1 1 1 ree  invhe>.  ■  eaeh   « if   i he   t^u t  •   t< « 4*.   ciittinj;   hal£  tlvv',^. 
iliMaiiiV.      iitv  full  'U-pth  i^.  takvfi  in^tiliV  OW  at^thv  tnUi  of  4U  fjJ  "/ 
per   niinut-C..  .-.■;;      '^  :.,■:..':        ■:  ■  '      •' ■'•<.;'^  :'V^^.:•■^..■;'■;^,f 'J'     ^•^,- -■'-:•■■: 

fji.nrder vto    i'aeiHtaie   rapid    trUeckms  ami   tu)|<.fadii»!iv  >pccial, 
traHsiyi  lo^tv  sl.it>  are  v-aM   in  thv  bip  '•{•  i4iy  ta^U>.  ';<>pcnnisi  al  tiK'i 
viides,     -The  tahle  is  <♦!  the-  li<«x  t>pv  .tnd  pr^txidvO  with  t\iv<:>  inner 
iiuidyv  betVvt-en  the:  V">      It  is  hc4<l,jJ<>\\-tt  1a  -:idjti>l:d^le, jfilVii  ;il  . 
•  ;ihi-  siilesJ   T.hc  driyinli  i:car>  ajn|  taMivrlidv  ariv.:vi*:  StCcl  throuyli-    - 

-^yiit.  .  ;;;■•:;:  ,-.v-";:^V  .  V/'  -      -,  ',   -{^  "V  v.-^ ■■^■^:-^^  /'  '■:\:  ■'■-■■■' :''^:''''-' 

-The^  IkmI  !■>  of  tlvc  fuiir-wall  <}esigti.  liavinu  cxfra  'imier  waTI-'  • 
ftt'tAyeeii  the  cross  yjrtlH  (hroUiih'  'tit.  it >  Knmlt.     it  js  .h'  tfed   t<!'r. , 


;il 


■i 


.and    liu. 

-otK    -ide 
to  an  ar 
the  saw 
U  lever  < 


-Saw   Gunrd    Pnrtially   Raised 


.>  -hia\^  it  raised' to  it>  full  hil,t;ht  .an«l  thr.tvv  n' oyer  ti>. 
.  will  re  it  ts  kvpl  whtii  not  in  iise^  v  jht?  ytranl  is  iM\:«4i-<.l 
ni  "11  a  sliafr  \\iiich.i>  supported  Ity  a  hrackAnJ>olle«l' to 
talili-.  I  Ii'.-  lieiyht  of  ihe  uuard  i^s  adjivstiHl  ti>  means  of 
Ml  tile  eii<l  of  the  sliaft.  and  tlu'  ehevk  ohain.^Iiown  in  ilu? 


Fig.    3 — Saw   GnSrd    Swung    Back    from    the   Table- 


.  '\    .;-.;  Planer  for   Finishing   Switch   Point  Slide   Plates  ;     V", 

:  the.  shjlM   hearinssf  uhioli   aiv  intvnia)ly   jjjronnd   and   httvd   )nt<>;x 
place.    The  hon  sin  sis  are  wide  ami  of  j[iea\y  lu^^  u»rui;  varrit'ir 
Vlown  to  thclkior  lint.-  and    fa>ten«.;d  to  ilic  sitfcs  iif'llicl»e<.l.'ln-, ' 
lieayy^  ti^njfnt-S;  JHilts  and  «lo\\(ds/   ,  ;y  v  ..;,:  ;^     ;  \      '■'■'■'  J. ■■   "\-:  ■ 

:\I  he  rail   aiHl  livads   arv  the   s;mW  a>  «se»1   f >ri  tjic  1  ri-«^  ,  ;itul  .; 
swiioli  planer  htiiUl.y  this  ct»fnpariA'.     Tjic  nnl  is  seciiml  to  tlie 

;lj.>n>in!j;s  hy  four  elanips.  tu..  ..n  the  «.ufer  and  lAVo  .in  the  innrr  v 

>i«}cs  fffstlii?  "brmsiijij  face,     ihv  lieatls  are  taper  tiihU-d  througli- 
oUf  ;ai1«l  ihv  if1r>vet;iil   for  the  <1owh  sliV!^;  is  «^st  «»li<^   with  tltc  3 
jiaddU's:  tltenliy  eliiitinatint^  rMit-cxlra   joint.     The  flapper  box  v' 
is,  rij  ..>tetl  and  iv  pfovidid   with  lIiTee  heavy  hoUs  and  clainps;^  ; 
svt:arran!^e<l  that  tw<;r  lool>  niav  b^  in  cavh  1iiea<l.     .\: 

imw  style  daini>^ is  itfs^^      for  Jvoldinii  tile  cla}in»ef  Inirx  at.tlu-  top*  ^^ 
instead  (ifacurwlstot  and  t\\<vjM.lts.  a  client p  the  tiiH  v\t«ltlt  iff 

:tlle  slide  is  provided  aiirl  three  liolt>  arc  UM-d,  ; 

1  he  machine  is  tlrixeii   hy  a^rev<r.>ii)lc  inoX...r  coupU'd  dirtvtiy. 
to  the  driving  shafl.;  This  jiivesjtiarjieian  of  cutting  aii«f 

return    sptids.   each    iinlependent  >»t   the^  nther.      All    ueiirs   arc 
lli'Moiiiihly  co\ere«I.  to  safeguard  the  opc-rator  again -"t  accidents^! 
The  ])laner  will  lake  work  u\t  1. »,  4«S  in, .•vvitk-.  24  iit  high  un«l . 
the  jtaMe  has  a  traverse  3^  ft.  li>ugv.*  ^  (:;>-,.  .^;,;:       -  r! 


■j.*  ',-•  it. 
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UNIVERSAL  WOLLoW-HEXAGON  TURRET 

.;..-..    ...  ..      .......   LATHE     .,......_.......  . 


:n 


•  'The  latest  product  of  the  Warner  &  Swasey  Company.  Cleve- 
land. Ohio,  is  an  improved  mudel  of  the  universal  hollow-hexa- 
gon turret  lathe. 

The  most  noticeable  change  is  in  tlie  design  of  head.  Tlie 
former  head  has  been  superseded  by  one  entirely  new  in  type. 
and  with  gears  running  in  oil.  Not  so  apparent,  but  perhaps  of 
greater  importance,  are  the  increased  working  range,  the  gjeatly 
increased  power  of  the  head,  the  correspijnding  increase  in  the 
rigidity  and  strengtli  of  the  bed  and  the  two  tool  carrying  units. 
as  well  as  the  larger  and  more  rigid  tools.  These  changes  have 
resulted  in  greatly  increased  capacity  and  efficiency.  The  greater 
capacity  has  been  attained  without  noticeaI)ly  increasing  the 
size  and  operating  dimensions  of  the  macliine;  in  fact,  the  new 
model  is  more  compact  than  tlie  former  one.  The  automatic 
chuck  of  the  Xo.  3-A  machine  now  takes  round  stock  up  to  3^6 
in.,  and  the  length  turned  has  l)een  increased  to  approximately  40 
in.     The  swing  over  the  cross  slide  carriage  has  been  increased 

'to  17'4  in.,  and  the  maximum  swing  of  the  machine  to  21^  in. 
The  capacity  of  the  Xo.  2-A  machine  has  l)ecn  correspondingly 
increased. 

The  new  machine,  it  is  claimed,  has  power  and  rigidity  greatly 
ill  excess  of  requirements.     The  new  geared  head,  with  a  5-in. 

;  belt  running  on  a  16-jn.  diameter  pulley,  is  capable  of  delivering 
14  horsepower,  with  a  large  overload  factor.  This  power  will 
be  required  only  when  machining  heavy  steel  castings  or  forg- 

■  ings  with  several  cuts  being  made  simultaneously.  The  rigidity 
and  strength  of  the  bed.  the  two  tool  carrying  units  and  the 
feeding  mechanisms  are  well  in  proportion  to  the  power  de- 
livered by  the  head  to  the  work.  The  tools  are  redesigned  in 
keeping  with  the  increased  capacity  and  more  rigid  construc- 
tion. The  spla.sh  system  of  continuous  lubrication  employed  in 
the  head,  with  the  gears  running  in  oil.  insures  a  steady  stream 
of  lubricant     This   reduces  the   frictional   loss  of  power   in   the 


I  lie  turret  and  carriage  are  pi  )wer-i  pirate 
with  the  turret  and  carriage  feeds  indep 
By  this  means  two  distinct  operations  can 
time,  as  for  example,  lioring  with  the  turre 
facing  or  recessing  and  cutting  off.  Eleve 
in  operation  witii  one  set-up.  Thi'ough  its 
feeds   ranging   from   10  to  212  are  produ 
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ic<  d 


d    simultaneously, 

dent   of   each   other. 

be  made  at  the  same 

while  the  carriage  is 

t<iols  may  be  placed 

various  combinations. 

Tlie  macliine  has 


Head   of   Hollow-Hexagon   Turret   Lathe  with  Chucking    Equipment 

twelve  spindle  speeds,  both  forward  and  tcverse.  with  ten  feed 
changes  in  each  direction  for  both  carri^e  and  turret.  The 
feed  changes  are  controlled  by  the  feed  hox  at  the  head  end 
of  the  machine.  The  spindle  speeds  rang«  in  geometrical  pro- 
gression from  S  to  250. 

As  in   iJie  earlier  type,  the  bead  is  cast  .stiid  with  the  bed.     It 


.-i-/:.-:-' 


Hollow-Hexagon  Turret   Lathe   Equipped  for  Handling   Bar  Stock 


head.  P.nd  effects  a  decided  increase  in  the  life  of  the  machine. 
The  pan  has  been  placed  lower,  to  give  increased  space  for 
chips  and  to  assure  easy  accessibility  to  those  parts  of  the  ma- 
chine directly  over  the  pan.  The  legs  have  been  redesigned  to 
insure  a  sulid  support  and  freedom  frotn  vibration,  and  the  turn- 
stile operating  the  turret^saddle  has  I'cv'u  superseded  by  a  large 
ha!i.:    wheel.       ;■="  <^  "^"^^^v^v- v.: 


is  the  single-pulley  type,  and  may   be  belte  1  directly  to  the  line 
shaft,  or  to  a  constant  speed  motor. 

Taper-turning  and  screw-chasing  attachbients  are  furnished 
when  desired.  The  taper  attachment  turns  tapers  up  to  lyz  in. 
to  the  foot,  in  lengths  of  15  in.  The  screw-chasing  attachment 
cuts  from  2  to  48  threads  of  any  pitch.  Each  leader  will  cut 
three  pitches  that  are  multiples  of  1.  2  and  4  of  its  own  thread.  ■'. 


■^•:'^':'    rii 


■  '■'  ■■■.vv'--. 


■v., . 


-•^  <  .*  ••■ 


■*■■.;?■ 


^  February,  1915.;^-:i 


Every  facility  lias  been  provided  to  make  the  rriachlne  easy 
of  operation.  The  power  rapid  traverse  of  the  turret  saddle 
facilitates  quick  operation;  the  independent  adjustable  stops  for 
both  the  turret  saddle  and  the  carriage  greatly  reduce  the  set- 
ting-up time;  the  hollow-hexag<m  turret  permits  tools  to  be 
bolted  from  the  inside,  assuring  maximum  use  of  each  face  of 
the  turret,  with  full  support  for  the  tool  in  the  direct  line  of 
thrust  and  torsional  strains.  The  machine  is  equally  adaptable 
to  bar  and  chucking  .work.      .    /       ..:,.  :-:.=v.\. .;:::;;  v>    -vo;: 
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Svt  ELECTRIC  CRANE  TROLLEY/  ' 


: -^^^^^/'rilfe  PORTABLE  LATHE^;;:;::;:;.;:;y-JVf^;;: 

y"  The  American  Tool  Works  Company.  Cincinnati.  Ohio, 
has  recently  placed  on  the  market  a  portable  16-in.  lathe, 
designed  for  railway  shop  use.  It  is  the  regular  16-in.  Ameri- 
can high-duty  lathe  with  the  eight-speed  geared  head  for 
drive,    and    all    standard    equipment,    such    as   the    unlimited 


Tlie  trolley  shown  in  the  photograph,  in  its  general  form,  has 
been  on  the  market  for  some  time,  but  recently  several  improved      : 
details  have  been  added  and  it  now  appears  in  a  form  embody-      , 
ing  the  most  recent  crane  enginering  practice.     A  primary  con-      ". 
sideration  in  the  altered  design  has  been  safety,  both  in  the  way 
of  strength  and  in  the  perfection  of  working  parts.     Durability      ' 
of  gears  and  other  moving  parts  has  been  secured  by  enclosing 
and   running  them   in   an   oil   bath,   thus   protecting   them   from      ~ 
dust  and  grit.     The  construction  is  such  that  the  covers  of  the 
gear  cases  must  be  in  place  before  the  gearing  can  be  run,  thus       " 
preventing     carelessness    in     operating    the     trolley    with    gear.     ;: 
covers  removed.  .■:-•; 

Each  train  of  back  gears  is  rigidly  mounted  in  a  single  fram^    X" 
the  bearings  of  which  are  bored  in  line,  bronze  lined  and  capped, 
through  bolts  being  used  throughout  instead  of  studs.     The  hoist- 
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qifick-change  gear  n  jchanism,  double  plate,  all-steel  geared 
apron,  chilled  bed,  heavy  four-bolt  tail  stock  and  all-bronze 
bearings.  The  machine  is  mounted  on  three  wheels  and  is 
provided  with  a  long  handle  for  haivling  it  about  the  shops. 
The  three-point  bearing  on  the  tloor  provides  a  stable  sup- 
port for  the  lathe,  even  where  the  floor  is  uneven.  The"  ma- 
chine shown  in  the  illustration  was  built  for  a  large'railway 
sliop.  and  it  is  believed  that  it  will  prove  of  advantage  where 
it  is  desiralde  and  more  economical  to  take  the  machine  to 
the  uork  rather  than  the  work  to  the  machine.  The  machine 
weighs  approximately  3.200  lb. ;:.■,.;, ^   '.^X--'^'^-^:^-'^^-'^''^-'^^ 


Iron-  Exports  from  Sweden. — Iron  ore  heads  the  list  of 
Sweden's  exports.  During  1913,  6,440,000  tons  were  exported  to 
foreign  countries,  chiefly  England  and  Germanv. — Machiticrw 


ing  gear  train  between  the  armature  ami  drum  gear  is  in  a 
single  rigid  casting  which  insures  permanent  alinement.  The 
drum  gear  is  enclosed  in  a  case  of  the  same  general  type  thaf 
is  used  for  the  hoisting  gearing.  All  gears  Ijcar  in  the  frame 
and  are  capped  on  top.  no  overhung  bearings  being  used.  All 
gear  covers  are  castings  and  the  joints  are  placed  so  that  they 
are  perfectly  tight,  thus  preventing  the  leakage  and  dripping  of 
oil  from  the  tnjlley  to  the  floor  of  the  plant.  The  covers  may 
"be  easily  lifted,  but  for  inspection  and  lubrication  large  man- 
holes are  provided  in  each  cover.  It  has  been  found  in  practice 
that  a  set  of  gears  in  a  trolley  of  the  enclosed  type  running 
alongside  a  crane  having  a  trolley  with  exposed  or  partially 
protected  gears  lasts  more  than  three  times  as  long  as  the  gears 
in  the  old  type  of  trolley  and  the  operation  is  almost  noiseless. 
The   hoisting  gear   box    is    made  an   integral   part   of  the   main 
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t'NIVFRSAL  HOUdW-m  \  AGON  I  IKRET 
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•    :      -TlK'.Jatcsl  priMluijt.ut  iJu-  Wanur  i^  5vvaso>   Ctmipaiix.  Ck\i_ 
/_:  l;«iid.- llihTo.  isi  art  invpn ncd  iii; Mi't  <  t  tj/c  .:iniivvrsal  hull'  'W  -1r  \;i- 


v  gin  ritfret  latlie. 


..\'.,;.Thc  iTi'.st  noticealik-  n-liaiiK<-'  ii*- 'rt  jht'' 'li^^^  <if  hiad.  I  Ii' 
^  ;  V t'';rJ^or  -Wa«l  ha*  T>t'vn  >:niHr<fiK-«l  1>\  i»)u  /cnfi'dy  in- a  in  tyin. 
■  >;  ,:iiid  witli  j;L';»ts  r.uninnji  iij  oil  :,  X?>i  s'i  appartiit,  but  pvrliaii-  >>i 
:  ..  •^L'^rcaft-r  impi>rtanct'.  Hrt'  tlic  inCrca,<cVl  utri'kiiiv  rrmi^t .  tlu-  uriiatly 
.  i'-iifc-r».-.«M  li  powir  of  the  ;lKa<"l.  rlii'  n>rri>i"n»<iin,t;  iiuna-*  in  tin- 
:'..  j/rijtii»}i\y  aiiij  >trciii;il,i  («/',  th^  ''t'l  iiiKl  iIh'  two  (o.il  carrying  vniits. 

V^  V-  aivVkilil  as  thetargyr  aii«l  nvfri'  ritrul  tools.     't'lKst;  tliaiiyi-^  have 

•  ~,  ■"  Tc<iiff e< I  iiV  greatly  iricr«:u>c^^^^  capaoity  aiitl  il'tioicnuv .      I  lu-  urt-aicr ' 
..■  ■...i^rapacity    lia<i    been    attaincil    witlviiu    n. "ticcilily  •iiur<a>iii.i;    tlio 
^  .  .   <izt' ;»ii«t  opiralin.i;  dijiTHMi>ions  ,%i:t  tlic  jnaoliiiir  ;   t)i   Uut.   ilu-  lu  u 

■ ."';    Tl^nltl  i^   iiiorc   compact  than,  tlir  iiirnur  uik-.      I  lu-   ant'  inaiii 

' :'.  '•; .  cliuck  of  Ihc  Xo..  3-.\  nijivh'iiu'.novv  takes  roivnd  stock  tip  t"  .V  > 

jr,,  and  the  Kiiyth  tur>u.<I  ha-  T.rvtrinvrca-i»I  t"  apitr^ '\imatclv  40 

U.V  '.  !^^'*-'  >\ving  ov^r  tltc  cr>'S>..sH.(U-  carria.Ljc  has  htrn  increased 

V      U^  IT^'i  '"••  ''^4  tlic  .ni;ixim\!ni  >\viiig,  nf  tlu    machine  t."  Jl' j  in. 

•  '■  'iTie.capai^ty  of  thv  Xo.  2- A  limchiiu'  h.'t:^  jncn'  currc^pondins^ly 
^;o    iiicrtxi'^vdv' '  _;.■'■.■-■•■'■/■;■,■:'..;   '    -     '  •'  ... 

■■  ;■ '  .riiv  tii^u-  inachint-.  jt  is ckpnioU  has  p<'\\ir  and  ri-^tdify  trrcatlv 
..-',  .'wv 'excess  of  rttijiircnlt-nts.  The  iie\v  .yvarcd  hiad,  uiih  a  5  iu. 
• .  ■  J,-vlt  runninji  ;»>n;a  l<C'-in.  »!ianu-ler  puUc-y.  i>  capable  of  tleliverins,' 
.,  ■  V  14  'i;'*^^^'!""''^^ ^'^-  '^'^ ''^1 .!»  Jikruc  -Vverli "/iTh  iaci. .r.      rhi>  pou if-  w ill 

.  ■•;  "'C  required  iiidy   u1ierr-,uiaclniiin,tt' heaVv   >{vx\  ca>liiii;-«  or    fori; 
■.  '.j-'nife  \villi;  svAcral  j-'tHs  hcfiiii   tUade  srniujtariei  <u-]\. .      The  rit;iiht> 
V'  /;-.:in«l.>trcii{ilh  of  The  ^  .carniti«   unit>   and   iii> 

,  vv'  fccdju.|^^  »ntriiani>»»v  ax  well  in  pri'purtif'ii  lii.  th«-  pouer  <k'- 
.  ;  li^tTed  by  tbr'  head  t-"  the  v\of.k.  .  Tlii  to.  Is  src  re«K.sii>iied  ii\ 
',       liecpjiis:    i> ith    thy  bicriasvd    capacity ,  and    nioK    riitfd    con>itruc- 

■v  tRSir;:  ■  'rlir  'splash  systeny  ".f  c^vrifhuiiiu-i  Inbrication  employed  in 
\'  t|>V:  Kead,' with  tlH/St:5fr>'  riuniini;  in  oiL  itt^ittes  a  steady  streattt 
V  V    V  i  Vliibricanb;    Thi<   rrvIiices^^U^^     frtcnonal  ]o"»>  of.  P"\ver   ni   tlu 


-MLiciiAN'KAi-  i:ui riox; 

■     -.  ■  '■  s-..-.-    ',    ..,■■:  ^    .  ,'■  .V- • 


I  he  inrret  and  carriai:i-  ari-  p 'U  er-i  ]i 
with  the  lurru  ami  carria^ie  feeds  indep 
l'>\  tiii-<  mean-  tuo  (U-tinct  <'perati"n-  can 
lime,  a-  lur  example.  Imriiii;  with  the  tnrri 
laciim  ..r  rece--iiii;  atiil  ciiuiii'..;  oil'.  |-!le\t 
in  Mjiiralion  uith  .  .ne  -it  np.  ThroMi^h  it- 
teed-   raivuiii'.:    I'r.  MM    10  i.     1\2  are   ]ir.  nhici 


'"-£■  *^       *"*.•  '      ■ 


\oi,.  s*^',  Xo.  2 


rateil  -imiiltaiie<'Usl_\ , 
iident  <if  each  other 
Ik  made  at  the  satnv 
while  thi  carriage  is' 
tiM.I-  nia.\  lie  placed 
various  comliinatittn-. 
d.      The  macliine  has 


Head    of   Hollow- Hexagon    Turret    Lntlie    with 


iwiKe   .-pindle   -i)eed>.   both    forward  and   i|.- 
chanjLie-   in    eni'li    direction    fi.r   linth   carri; 
\Kvi.\    chaitf^e-   are   controlUd    Ii\    ihi    feed 
111    tlu-    maeliinf.       I'll-.-    -|>in<lli-    -pevd-    raiiL: 
^re--ii'ii    from  N  lo  _'.-(»  .     •     ■  . 

As  in  iiu-  earlier  i\pe.  liie  heai!  is  ca-;t   - 


■r^-- 

:^^:. 


Chucking    Equipment 


\er-e.    with    ten    feed 

.iii    and    turret.       I  he 

ox   at   the    head   end 

ill    vconuirieal    (iro- 

lid  with  tile  iied'.     IV 


Hollow- Hexagpn   Turret    Lathe    Eqitipped  for  Handling   Bar  Stock 


':<Yjii.\C-\.;^:>riA  t^i>c\^  rv  decided  iiicrease  in  the  JitV  of  the  inacliine. 

;  .;     -Thp  .j;>i4.ii    has   iicvn  |tlace<l   lower,   to   .siive   increased    -pace    for 

•'cBi|>'s  and  bv  aii.sUr^  eaisy  act'essibi^^^  pans  of  the  ma- 

..cbihe  directly  over  the  pan.     The  legs  have  been  rvdesfgnetl  to 

^V. -insure  a  Svdid  support  at>il  freedom  from  vibration,  aiul  the  tnrii- 
.■■  i-:tH' .opcraiinij  the  turret  .saddle  ha.'>  weeiv  .-ujier>edetl  Iiy  a  large 
;:..  h;''::, ;    wheel.      :  _':'.''-::-,^  y-.:-''' ,'i--':'--^',    :'-,  ^,  •■',..:  ^    ', 


is  tlje  sULJile-puUeyvtyiK'.  and 'max    be  bel^il  <{irectly  t(t  ilu    liiu* 
.-haft,  or  to  a  con-tani    -peed   nu  tor. 

I  ajier  tiirtun!,'    and    -crew -chasiny    attac  muiits    are    furnished 
wlun   de-ireil.     'Ihi'  taper  attaclmuiit  tun  ^  tapers  up  to   l|j   in 


to  the  fo^oi.  in  leni:tlis  of  15  in.  The  sci 
cuts  frouV  2  to  4S  "threads  of  any  pitcfi. 
three  pitches  that. are  multiples  of  I.  2  an 


w-chasiiiK  attachment 
Each   leader   w  ill  cut  . 
of  its  own  thread. 
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."'Every  faoiliu  has  lici-ii  i>n-\ i<li<1  to  make  tlic-  niaciiiuOcasV 
<of  <'pera(j..n.  TIk-  ihuvit  lapid  tra\cr>c  oi  Uic  turret  >a<ldle 
tactlitatcs  quick  (.pcratioji :  tin.  indepclidcnt  adju>talilc  stop^  fjor 
■ftoth  thf  turret  sa«l«ll«  and  tlie  carriage  srcally  reduce  thl-s^^^^^^ 
ting-up  tinu-:  tlje  1i«.Uu\\-Ik  vai:.-ii  turrvt  pirniit^;  t...)ls;\t>:;1ie 
:tfiU€d  froui  tlie  inside,  a<>nriiiii  niaximuni  ii>e  uf  each  race  t^f 
the  twcfet;  witlj  fidl  >ui'iv'n  f"r  the  tool  iir  the  4ire«  line  of 
thrust  iui.l  torsional  :<train?.  The  nrachnie  is  «|uaHy  adaptable 
fo  liar  and  chnekiiii;  vorki  .:  -      --        ;      V         ; 


ELECTRIC    CRANE   TRCM  LEVi 


PORTABLE  LATHE 


•'  The  -Anioriian     Tool    Wi.fks    rotnpany.,  GiiU'innaii,    Oh?0. 
lias   recently   jdaced    <>n    the    niaiiiOt    a    portable    16-in.   lathe/ 
d^fisined  lor  railuax  -licp  u>e.     It  is  the  re,i-n»lar  |6-ii1.  Anieri- 
eati    ]ii^h-din\     lallu-     uitli     the    eight-sjieed     yea^-e^    head  jl'oT> 
drive.  •  aixl    all    stanilard    ii|iTipnient.    'such    as    the    ijiiUitihcd 


.  Tjic  trolivy  -sbii '\\H  iiv  the  j>hvit<  'yrajih.:  in  ii*/ j;cuefal>fotTn.  has 
J>eeii  < »ii  tlie  inarket>l<yt  *onie  time;  hnt  Tcceiitly  $c\'eral;nnpr6vcd 

:  defatls  have  IWcit  ;u|«le«t  and  it  n.tw  apuvairsjittva  form  etrrljodyi- 
in;j  the  in<  i^trd'enl   crane  enyinerint;   practice:  '  A-  prin«iry  con-- 
^ideration,  in  tiie  altered  <U>ii;n  ha>  livejr^aiV-iy,  hoth  in  the  way 
of  :Slreirsijh  rit>«i  ij"  tlic  i>c;rfecti<iti  ft  XyOrkiiig  parts.  -J^iraViliVF, 
<^f  gears  and  oihcr  .«ltovjn<r  part>«  ha?*  litfeW  secim-tl  by  eftclesiriii; 

'  and   rtunrinii    thcni    in    an    "il    Itath,   thn,-;    profeotrnp    tlvt-m    from- 
Vlust  an<l  lirit.     The  Consiriutii'ii   i>  >uch  ihyt   the  C'»vits  «>f  tlie 
year  cases  nnist  he  in  place  i)ef<  irc  the  gttarjii^  vVtlv  he  riiwu  thijs 

■  fH'eVeiitlHii      careles^iess     in     j-jKratirHi    ilKv     tr<>llt'>     vyitli    gear 

■'c'lvers  rerti(;iA'<'«l.^  >  ",:,  '  •■•>'■.'";'"  -',-'./"    '•■■■  .'",', 

Each  traiii  Mt  l>ack  iiears  is  rivi<ll\  Hi<)MnH"<i  JA  a  sitigle.  fraijii% 

the  bearinfi>  ,i  >t  whidi  ari'  hi.retl  in  liiie.hrt^/e  lined  atwl  c.iiipeil, 

thr'Hiirh  liolts  lieinji  »s<-d  thr.niiih-  'U^  inVUVUd;  i-»i'  'ilW'K'    Tl*e  Ihvistr 


Portable    Lathe   for    Railway   Shops 


.(ittiek-chaniie  year  n  \>i-hanismt  4«nlhle  phttv.  all->tiel  jLreared 

ikpTV'h,   chilled   1k«1.   heavy   i.  .ur-lMvlt  tail   stock  ami  all-lironze 

l»t-arinv:^.     The  machine  is  inunni  id   fii   ihri  i-   \vhce;Ks  ami   ri' 

prVi\idid    with   a   h'liy  liandlc   for   hanliiiii   it   ah<>nt   the '  shops. 

'J'he   tli'rrr  ii"im    i>earin,L;\<>n   tlu-  ,l)o<'r   l»rf)\ides   a   >tal)le   sup- 

l»i»rt  I'T  ilu    lathe.  oyOiivvhere  the  th»or  i>^uneveti.     The  nia- 

chine  sh"\\  11  in^tiu    illu>iraii<.n   was  Imilt  for  a  larf^e  railway: 

s1j»»p.  and  it  is  helieved  that  it  will  prove  i>t"  advantaife  where- 

,  ft  is   iloinihle  and   more'  economical   to  taki-  the  machine  to 

"the    w.'vk    rather  than   the   work   to  tlu-   machine.      Ihe   tnachine 

weiijh*  appr^  .\iiiiatrl\   .VidOllK'  ; :  '  ;' "V^- •a'VV'    :"[-'''.:^----. 

"    fftov     |-;\nikis    iKoM     SuKi»K\.--rrOn     <.re    hcad>    the    li>;t    of 

Svke<U-n's  exports.     1  )uiinv:  U'l.\  <i.440.(XX>  t-iii^  were  exjtorted  t" 

■  f  xreijiTt  coiintrics,  chiefly  Eniiland  and  GeriiKuiv.f-.VA/Wfwm';     ', 


irtg  iiear  train  /ftotwitii  ila-  annatvire  and 'dnnnf  Ji<'Ht  is  vn  ia. 
siniile  rigi<l  castiiij'  \\  iiicli  iusurt- •<  .  fiermanenl  alraement.  Tlw 
rlrw."  Ji<'aT.  is ;  riH")"  »seil  in  a  case  .  >l'  t"ljt  :^ai»e  jiciitrat  type  that ' 
is  used  for  the  l>!'i<tinji  tiearhiii.  All  i*ear>  hear  in  the  frame 
and  are  .capi>e<l  -on  top.  ii.i.overhunjf  Jiearinns  heini;  use<l.  .Ml 
year  pneTS  are  cji.sthiys  art0  tlu-  j<»ift]|*  are  place<l  so  that  they 
are  -p^rfetMly  rijilu.-  thus  preveirtin  the"  leakage  an<l  drippinjj  af 
oil  I'riTon  the  trolley;  to  the  lltMir  of  the  plant.  The  covers  may 
he  easily  lifted,  liut.  lor  insjxction  nnil  luhrrcation  larire  man- 
holes are  pi<i\ided  in  yach  c-over.  |l  ha^  Uoi  found  in  jtractice 
that  a  /set)  i»f  seatij!  in  a  trolley  « •(  the  enclosed  t\  jw  rnnninR- 
alonjisi<le  a  crane  haviny  a  trolley  w ith  cxiH>se<I  *>r  partially 
protected  years  lasts  more  than  three  times  as  hiny  as  the  gears 
in  tile  old  type  < 'ft  roller  and  the  uperation  is  almost  noiseless. 
The^  lu^istiny  ^gvar  1;h)x  .is   nT;t<le  *  an  inteyral    ft^i   «f  the  wain  r 
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trolley    frame,    thus    securini>    pennaneilcy    of   alinenient    of    all 
gears  and  tlu-ir  sliafts. 

A  double  system  of  electrical  and  mechanical  hrakes  is  used 
and  the  trolley  is  also  equipped  with  an  effective  limit  stop. 
Interchangeability  has  been  insured  liy  the  use  of  standard 
gages  and  templates.     The  trolley  is  wired  tlirouiihout   in   steel 


rf;.  .::;  Electric   Crane  Trolley   with    Enclosed    Gear   Cases    .y,. 

C6nduits.  It  is  built  by  tlic  Xurthern  Kngineerinji  Works.  De- 
troit. Mich.,  and  is  made  in  capacities  from  2  tons  to  125  tons. 
For  mill  service  the  trolleys  have  axle  bearings  t)f  either  the 
Vertical   <>r   hnrixontal   cast    M>C    1*.   type.  .       .  ^^  ,- 


VACUUM  PAINT  SPRAYER 


.  V  The  acconipanyin;-!  illustration  sliow  s  a  paint  >pra\"er.  ubich 
is  operated  by  means  of  a  vacuum  created  in  the  delivery 
pipe.  Tile  paint  is  contained  in  the  can  under  atmospheric 
pressure,  and  is   drawn   up   into  and   through   the  nozzle  by 


ii'. 


^;i£■ 


■y^^-j  . 


ordinary  sliop  i)ressure  may  be  used  to 
and  its  construction  is  of  such  a  simi: 
l)e  used  1)\'  unskilled  labor.  The  only 
in  using  this  machine  is  to  be  sure 
cleaned,  after  being  use<l,  either  by  tur 
in  order  that  tiie  atomizer  may  not  bee 
paint,  which  would  otherwise  harden 
idle.  This  sprayer  is  sold  by  the  Gust 
ing  Company.   Kansas  City.  Mo. 


\0L.  89.  No.'  2,: 


operate  this  machine, 
e  nature  that  it  may 
precaution  necessary 
hat  it  is  thoroughly 
)entine  or  by  benzine, 
)me  clogged  with  the 
A-hile  the  macliine  is 
n- Bacon  Manufactur- 


I 


UNIVERSAL  PIPE  JOINT 


L  PIPE  JO 

t   has   bee«   in 


A  universal  pipe  joint  that  has  beei  in  successful  use  on 
Mallet  engines  on  the  Kansas  City  ?outiiern  is  shown  in 
the  accompanying  illustrations.  In  th  s  specific  instance  the 
joint    is   used   in    the   air   brake   train    1  ne   on   the   locomotive, 


Universal   Pipe  Joint,   Ass<  mbled 


between   the   two   driving   units,   to   giv 
bility.      Its  construction  will   be  clearly 


photographs  shown.     The  joints  are  giound  to  a  tit.  thereby 


the    necessary   tlexi- 
understood  from  the   ■•!•• 


re(iuiring  no  packing.     This  joint  will 


vertical   movements  and  is  of  special  ;  dvantage  between   lo- 


allow   horizontal   and  ;  / 


Parts  of  the  Universal  Pije  Joint  ^  ■.'^-     '■■ '^  •  .-,. 

comotivcs  and  tenders.  Tts  use  can  alsT  readily  be  extended 
to  the  train  pipe  lines,  and  it  will  alsollind  service  in  shops. 
This  joint  is  sold  by  the  Christy  Universal  Pipe  Joint  Com- 
pany. 524  North    Broadway.  Pittsburg,  Kan.  ,-:;  ;    {t 


Ai.iMixLM    Ai.i.ov. — In   their  efforts  tolproducc  an   ahuninum 
alloy  which   would   not  be   appreciably  heavier   than   aluminum, 
but    wcjuld    possess    a    much    greater    tenfcile    strengtli.    (ierman 
chemists  have  succeeded  in  making  an  altt)y  which  has  a  tensile 
means  of  air  pressure  passing  over  a  series  of  holes  in  the      strength  three  times  that  of  alumiiuim  aid  which  is  composed 


.t.^:-A;i  i 


Vacuum    Paint    Sprayer   for    Railroad    Work 


nozzle.  The  quantity  of  paint  is  regulated  by  the  valve,  as 
shown  in  the  illustration,  and  the  sprayer  itself  is  controlled 
by  a  push   valve  which  ccmtrols  the  flow  of  air.     Air  at  the 


of  1  per  cent  of  tungsten  and  9  per  cent  o  '  cobalt  or  0.8  per  cent 


molybdenum  and  from  9  to  10  per  cent  o 
being   ahuninum. — Machinery. 


*  f 


•■<■■-. 


i  'X  .'■.■ 


cobalt,  the  remainder 


,  ,v 


FAMTMEMT 


The  engineers  who  made  preliminary  surveys  for  a  govern- 
ment railroad  in  Alaska  have  returned  and  have,  made  an  in- 
formal report  to  President  Wilson.      ■  ••V -.'l^V/J^  ;   ^"  •''*;': 

On  December  21  the  machine  shops  of  the  Lake  Erie  &  West- 
ern at  Tipton,  Ind.,  were  destroyed  by  fire.  Much  machinery 
was  also  damaged.     The  estimated  loss  is  $20,000. 

The  Oklahoma  railroads  have  issued  a  circular  letter  to  the 
public  giving  arguments  against  a  number  of  anti-railroad  bills 
which  have  been  introduced  in  the  legislature,  including  the  full 
crew  law  and  t!:e  car  limit  law,  ;/'•■;,;;/  >\  ;:":■  V 

;  ^>The  large  shops  of  the  Baltimore  &  Ohio  at  Baltimore  resumed 
work  January  4  in  every  department,  about  2,000  employees 
being  put  at  work.  The  shops  of  the  Big  Four  at  Beech  Grove, 
Ind.,  which  had  been  closed  for  some  time,  resumed  work  Jan- 
uary 1,  with  about  2.400  men.       ;  • .  VK  ;  '  ^  i'/^vv-i"  ■ 

The  Pennsylvania  Railroad  reports  no  passenger  killed  in  a 
train  accident  in  1914  on  the  entire  system,  east  and  west  of 
Pittsburgh ,  16.303  miles  of  road.  The  luunber  carried  was 
188.411,876;  passenger  train  miles,  67.389.381.  The  lines  east  of 
Pittsburgh  in  the  past  two  years  carried  311,675,794  passengers 
and  not  one  oi  them  was  killed  in  an  accident  to  a  train. 

/A  l)ill  has  been  introduced  in  Congress  by  Mr.  Goekc.  of  Ohio. 
H.  R.  No.  17,894.  to  amend  the  Boiler  Inspection  Act  of  Febru- 
ary 17,  1911,  so  as  to  provide  for  the  inspection  by  government 
inspectors  of  all  parts  of  the  locomotive  and  tender ;  and  it  ha? 
been  passed  by  the  House.  A  law  of  this  nature  was  recom- 
mended by  the  Interstate  Commerce  Commission.  In  the  Senate 
the  bill  was  referred  to  the  Committtc  on  Interstate  Commerce. 

The  Atchison,  Topeka  &  Santa  Fe  has  put  in  the  held  ten  en- 
gineering parties  to  make  a  complete  survey  of  one  million 
;  acres  of  land  which  the  road  owns  in  the  state  of  Arizona.  This 
land  is  situated  along  the  main  line  of  the  railroad,  King  in 
alternate  sections  of  640  acres  each.  One  purpose  of  the  survey 
is  that  application  for  patenting  the  lands  may  be  made.  It  is 
reported  that  steps  will  be  taken  for  the  agricultural  development 
of  parts  of  the   land.  ,,v;;,:".:^!';- ',--..  ■;■ 

The  board  of  directors  of  the  American  Society  of  Civil  En- 
gineers has  adopted  a  resolution  and  sent  it  to  President  Wilson, 
declaring  its  opinion  that  "it  would  be  unfortunate  for  the  pres- 
ent Alaskan  Railway  Commission  to  be  superseded,  and  that  the 
interest  of  the  public  demands  that  the  present  cominission  be  al- 
lowed to  carry  out  the  construction  as  well  as  the  location  of  the 
proposed  line."  The  commissioners  are  William  C.  Edes.  Lieu- 
tenant Fretlerick  Mears  and  Thomas  Riggs.  Jr.   "   "  ' 

The  Illinois  Central  has  given  out  a  statement  tliat  during 
the  two  years  ending  January  1,  1915,  it  carried  26,271,000 
passengers  without  a  fatality  to  a  passenger.  In  its  Chicago 
suburban  trains,  which  c.-wry  40.000  passengers  a  day.  the  com- 
pany says  it  has  not  a  killed  a  passenger  for  53  years,  or  since 
the  beginning  of  the  suburban  service,  and  it  is  also  stated 
that  no  revenue  passenger  has  been  killed  on  the  Illinois  Central 
proper,  e.xclnsive  of  the  Vazoo  &  Mississippi  Valley,  since  March 
6,  1910. 

Finley  Yard,  the  new  gravity  classification  yard  of  the  South- 
ern. Railway,  near  Birmingham,  Ala.,  containing  thirty  miles  of 
track,  with  a  capacity  of  2.000  cars,  has  just  been  placed  in  serv- 
ice. The  buildings  include  a  25-stall  roundhouse  of  reinforced 
concrete    with    a   90-foot   electrically-operated   turntable;    a    con- 


vide3.  The  road  will  concentrate  at  Finley  work  which  has  been 
done  at  four  diflferent  points  scattered  over  a  territory  of  ten 
miles.  .^r.\"^v/ rv  ;^\i.v>    /  ,  ■  ;  .r  •- 

At  .Altoona.  Pa.,  petitions  have  been  circulated  asking  the 
legislature  of  Pennsylvania  to  repeal  the  full  crew  law  of  that 
state.  It  is  said  that  90  per  cent  of  the  employees  of  the  Pennrr- 
sylvania  Railroad  in  the  shops  at  Altoona  have  signed  the  pe-' 
tition  and  have  done  so  freely;  but  those  who  do  not  sign  are 
making  loud  complaint.  The  language  of  the  petition  is  the  same 
as  that  in  the  letter  of  President  Rea  of  the  Pennsylvania  road, 
in  his  recent  appeal  to  the  cili^^»s>^f  the  state  to  abolish  this 
oppressive  law.  At  Harrisburg,  Pa.,)the  leaders  of  the  brother- 
hood have  announced  that  tliey  are  going  to  oppose  the  repeal 
of  the  full  crew  law.     :   .      ,  ,      .      .:.'Wi.'-.  -^ 

The  Xevv  York  State  Public  Service  Commission.  First  dis- 
trict, following  its  investigation  of  a  collision  on  one  o~f  the  ele- 
vated lines  in  Manhattan  in  December,  and  also  of  the  recent 
subwaj"  accident  which  caused  the  death  of  one  passenger,  has 
ordered  the  Interborough  Rapi'd  Transit  Company  to  take  meas- 
ures to  have  only  steel  cars  in  the  subway  from  December  I 
next.  At  present  there  are  between  400  and  500  cars  used  in  the 
subway  which  have  wooden  bodies  with  metal  sheathing.  In  the 
discussion  between  the  commission  and  the  officers  of  the  Inter- 
borough there  has  been  a  proposal  to  use  these  wooden  cars  on 
the  elevated  lines;  Imt  there  are  some  obstacles  to  this  plan  and 
the   matter  seems  to  be   still   unsettled.  ,■.-■•■•"'.:.-' 

Of  the  recent  order  for  rails  placed  with  the  Lackawanna 
Steel  Company  by  the  Xew  Yfirk  Central  Lines  2,000  tons  of 
open  hearth  rails  are  to  be  treated  with  .10  titanium.  Al- 
though the  New  York  Central  Lines  have  had  several  small 
tonnages  of  titanium  treated  open  hearth  rails  for  which  the 
Titanium  Alloy  Manufacturing  Company.  Niagara  Falls,  N.  Y, 
has  furnished  the  Ferro  Carbon-Titanium  free  of  charge  for 
experimental  purposes,  this  is  the  first  bona  fide  order  for 
titanium  treated  open  hearth  rails  placed  by  the  New  York 
Central  Lines  and  is  the  result  of  a  long  series  of  experiments 
which  have  been  carried  on  under  the  general  supervision  of 
Dr.  Dudley.  The  New  York  Central  formerly  used  considerable 
titanium  in  the  treatment  of  its  Bessemer  steel  rails,  the  use 
of  which  has  been  practically  abandoned  during  the  last  two 
or  three  years.  It  has  now  gone  over  to  open  hearth  rails  al- 
most entirely. 


coper 

c^te  coaling  station  with  an  overhead  storage  capacity  of  1.000 

tohs,  and  water,   satith^ind   cinder  handling  facilities.     Electric 


c 

to- 


lights  and  a  complete  system  of  fire  protection  have  been  pro- 


THE  NEW  YORK  CENTRAL  RAILROAD 

Under  the  reorganizatii  n  of  the  consolidated  New  York  Cen- 
tral Railroad  Company,  formerly  the  New  York  Central  and 
Hudson  River,  the  Lake  Shore  &  Michigan  Southern  and  the 
Chicago,'  Indiana  &  Southern,  two  grand  divisions  will  be  estab- 
lished, the  eastern  under  W.  J.  Fripp.  general  manager,  with 
headcpiarters  at  .Albany ;  and  the  western  imder  D.  C.  Moon, 
general  manager,  with  headquarters  at  Cleveland.  L'nder  Mr. 
Moon  will  be  two  general  superintendents,  Albert  S.  Ingalls  in 
charge  of  lines  between  Buffalo  and  Toledo,  and  Frank  H.  Wil- 
son, in  cliarge  of  lines  between  Toledo  and  Chicago.  Lender  Mri^; 
Fripp  will  be  three  general  superintcndent.s,  T.  W.  Evans  in 
charge  of  lines  between  Buflfalo  and  Syracuse,  and  between 
Montreal  and  Clearfield.  Pa.:  E.  J.  Wright,  in  charge  of  lines 
between  Syracuse  and  the  electric  zone  at  New  York ;  and  MHe» 
Bronson,  in  charge  of  the  electric  division.  Abraham  T.  Hardin 
will  have  general  charge  of  operation,  maintenance  and  construc- 
tion as  vice-president.  Patrick  E.  Crowley  will  be  in  general 
charge  of  transportation  on  the  consolidated  lines  between  Chi- 
cago and  New  York  as  assistant  vice-president.    The  road  will 
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be  divickd  into  live  operating  districts :  First.  l)etween  New  York 
and  Syracuse;  second,  between  Syracuse  and  Buffalo;  third, 
between  ButYalo  and  Toledo :  and  fourth.  l)etween  Toledo  and 
Chicago.  The  New  York  electritied  zone  constitutes  a  separate 
(fifth;  district.  Cliicago  is  called  the  western  terminus  of  the 
road,  but  there  are  really  three  western  termini,  the  other  two 
•liejug  Zearins.  on  the  former  Chicago,  Indiana  &  Southern.  96 
-ifiiles  west  of  Chicago,  and  Danville,  on  the  same  road,  12S  miles 
South,  of  Chicago. 

:",-;'"-^^C-*^''\.ri^V'  ■.'■;,-*■*■'"■■  "''  '■  ■•••     .-■.'.:■. 

>;t  V^^-      the;"  CALL' •    OF    THfe    MOVIES    >^  v'V    ^^   .j 

A.Al  Sdyre,  Pa-,  an  important  division  terminal  of  the  Lciiigh 
\'alley,  a  stranger,  whiling  away  a  half  lour  in  a  moving 
picture  house,  was  surprised,  following  a  western  ])hoto  drama, 
to  see  thrown  on  the  screen  an  announcement  like  this: 
-•'■''  "James  Brown.  Thomas  Jones.  William  White  and:.?  ... 
;'. •■       John  Black  boarded  for  10  p.  m.  *',••  •.•.,_ 

This  announcement  apparently  did  n6t  cause  the  least  ripple 
of  curiosity  in  the  house,  unless  it  was  tm  the  part  of  the  vis- 
itor. The  men  named  were  members  of  a  freight  train  crew. 
The  division  superintendent  at  Sayre  has  made  an  arrangement 
with  the  moving  picture  theater  men  so  that  freight  crews  can 
be  called  on  their  screens  at  any  time.  i  bus  the  iiK'U  can 
amuse  themselves  when  they  are  in  Sayre  without  fear  of  caus- 
ing trouble   for  the  call  bovs.    ■■'^■■■:'--  -'■■■.::^-'- :.■■/ x^-v..":':.':r\'i-: ■' 


'■''.  ■•« . 
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EFFECT  OF  PANAMA  CANAL  ON  RAIL  TRAFFIC 


.'■.Railway  and  Marine  News  of  Seattle,  Wash.,  pujjlishes  an 
rrtterview  with  a  railroad  man.  stating  that  recently  he  .saw  on 
the  side  tracks  at  Huntington.  Ore.,  11  cars  of  Idaho  wheat 
hound  for  Portland,  to  1)e  sent  from  there  by  way  of  the  Panama 
canal  to  the  Atlantic  seaboard.  This,  he  said,  was  the  first  ship- 
ment of  Idaho  wheat  ever  carried  by  the  Oregon  Short  Line 
to  ti<lewater  bound  for  another  seaport.  He  also  mentioned  that 
dried  fruits  are  now  moving  from  the  Pacific  coast  to  .Atlantic 
ports  at  a  rate  of  26  cents  per  100  lb.,  and  canned  goods  at  30 
cents :  and  large  shipments  of  salmon  f  nmi  .Alaska,  whicli  liave 
gone  principally  by  rail  to  Chicago  and  the  eastern  seaboard. 
are  now  going  by  way  of  the  canal.  He  also  mentioned  the 
case  of  a  piano  manufacturing  concern  in  Chicago  that  has 
found  out  that  it  can  ship  in  carload  lots  to  New  York  and  then 
by  the  canal  to  the  Pacitic  coast  cheaper  than  by  rail  from  Chi- 
cago to  the  same  point  of  destination;  and  that  shiptnents  of 
household  furniture  from  Rockford.  111.,  have  moved  to  Pacific 
coast  points  by  the  same  route..   :■ 

The  same  publicatitin  reports  an  enormous  demand  for  cold 
Storage  space  on  boats  running  tlirough  the  canal,  from  the 
fruit  and  vegetable  shippers  along  the  Pacific  coast.  The  steamer 
Ohioan  of  the  American  Hawaiian  fleet,  which  sailed  from  San 
Francisco  on  December  2i,  was  offered  (S,000  tons  of  fruit  and 
vegetables,  fish  and  other  products,  wliicli  are  l)est  carried  in 
cold  storage  rooms.  The  boat  only  had  a  capacity  <>f  1.500  tons 
in  its  refrigerating  rooms,  and  apples  and  fish  had  been  offered 
at  the  Puget  Sound  ports  which  would  fill  this  space.  l*".  .A. 
Hooper,  district  freight  manager  of  the  .American  Hawaiian 
Steamship  Co.,  is  quoted  as  saying  that  he  has  never  seen  any- 
thing to  equal  the  demand  for  refrigerating  space  for  the  New 


■'.'j'.' 


''^..'/*'■■ 


York  trade,  and  that  it  has  been  necessarj  to  allot  the  available 
space  to  the  various  districts  to  avoid  cot^plaints  of  discrimina- 
tion. 


BETTER  INSPECTION  OF  FRE 

Following  the  suggestion  of  one  of  its 
dolph,  telegraph  nperator  at  Stafford.  X. 
has  issued  the  following  order : 

'"When  freight  trains  are  pulling  out  of 
inspectiiin  points,  or  water  stations  where 
to  take  water,  the  engineer  will  move  the 
or  eight  miles  an  hour  to  permit  a  ir.e;r.be 
a  running  inspection  of  the  entire  train. 


GHT  TRAINS   ^  ' 

employees,  C.  V.  Ku- 
Y.,  the  Lehigh  X'alley 

sidings,  or  away  from 
a  stop  has  been  made 
rain  not  to  exceed  six 
r  of  the  crew  to  make 


()f  the  train  crew  must 

starts  and  inspect  the 

axles,  broken  flanges. 


■'.Vt  such  points,  one  or  more  members 
be  at  the  heatl  end  of  the  train  before  it 
train  as  it  passes,  watching  closely  for  ben 
brake  rigging  down,  defective  brake  r  gging,  defective  arch 
bars,  defective  drawheads,  wheels  sliding,  brakes  sticking,  loose 
wheels,  hand  brakes  ai)plied,  car  doors  1  ose,  or  any  other  de- 
fects that  can  be  detected." 


^,  MEETINGS    AND     CONVENTIONS 

.  U'cstcni  Raihcay  Club. — A  few  months jago  the  Western  Rail- 
way Club  appcjiiUed  a  "booster"'  committ  ?e  for  the  purpose  of 
devising  means  wherel)y  a  larger  attenda  ice  of  railway  men  in 
and  about  Chicago  may  l)e  obtained  at  th  ?  meetings.  From  re- 
plies to  circular  letters  sent  out  by  this  co  nmittee  it  was  deemed 
advisalile  to  hold  the  meetings  in  the  affernoon  instead  of  the 


\:  V.'. 


evening.     This   will  give  members  of  the 


Chicago   an    opportunity   to   attend    the    <;  ub    without   having   to 


club   living  outside  of 


A-as  in  vogue  about  15 
will  prove  satisfactory 
es  of  the  opportunity 


stay  in  Chicago  all  night.     This  practice 

years  ago,  and  it  is  hoped  that  its  revival 

and  that   the  metnbers   will   avail   themsel  i 

of  attending  the  afternoon  meetings.  '•.•■•^'■•.  ..;.'."■  •'..'.      ''' 

Till'  Hn-iiiiccriiiii  Toumiation. — .\t  a  me<ting  held  in  the  Engi- 
neering Societies  building.  New  York,  Wednesday  evening. 
January  27,  the  Engineering  h'oundation  was  inaugurated,  and  it 
was  announced  that  .\mbrose  Swasey,  designer  and  builder  of  the 
Lick,  ^'erkes  and  United  States  Naval  Observatory  telescopes, 
and  an  engineer,  scientist  and  astronoinpr  of  distinction,  had 
given  $200,000  to  promote  engineering  research.  .  ...; 

Mr.  Swasey  is  a  memlier  of  the  firm  of  Warner  &  Swase3% 
Cleveland,  machine  tool  builders  and  manufacturers  of  tele- 
scopes, in  which  branch  they  are  among  tiie  largest  in  the 
world.  Mr.  Swasey  is  69  years  old,  a /past  president  of  the 
American  Society  of  Mechanical  Enginefrs  and  of  the  Cleve- 
land Engineering  Society,  a  member  if  the  Institution  f)f 
Mechanical  Engineers  of  Great  Britai  i  and  of  the  British 
-Xstronomical  Society.  He  is  a  Fellow  of  the  Royal  Astro- 
nomical Society.  In  1500  he  received  froiii  the  F'rench  govern- 
ment the  decoration  fjf  the  Legion  of  Hpnor  for  his  work  on 
astronomical    instruments.  I  i'.   ;^  •'..-'<'  v.-; 

The  administration  of  the  fund  will  jlie  conducted  by  the 
Engineering  Foundation  Bf)ard  elected  lA"  the  trustees  of  the 
I'nitcd  Engineering  Society,  and  conipoied  of  nine  members 
from  the  American  Society  of  Civil  Engineers,  the  .American 
Society    of    Mechanical    Engineers,    the    American    Institute    of 
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Mining  Engineers,  and  the  American    Society  of  Electrical  Engi- 
neers, with  two  members  to  he  chosen  at  large.  •,..-.. 

.Inicricati  Society  of  Mechanical  Eii^iiincers.— The  Chicago 
Section  of  the  American  Society  of  Mechanical  Engineers  held 
■a  "railroad  nigiit"'  at  the  La  Salle  hotel,  Chicago,  on  January  8, 
1515,  papers  being  presented  on  Locomotive  Superheaters  and 
Locomotive  Stokers  by  R.  M-  Ostennann.  Lucdmotive  Super- 
heater Company,  and  Clement  F.  Street.  Locomotive  Stoker 
Company,  respectively.  Mr.  Ostermann  gave  an  illustrated  de- 
scription of  the  Ipcomotive  superheater  and  (juoted  from  tests 
showing  how  the  steaming  capacity  of  a  locomotive  boiler  may 
lie  increased  by  the  use  of  the  superheater.  As  a  rough  average 
a  coal  saving  uf  25  per  cent  and  a  water  saving  of  35  per  cent 
can  he  obtained  from  a  superheater  engine  as  compared  with  a 
saturated  steam  engine  of  the  same  class,  lie  stated  that  there 
.  were  32.000  locomotives  equipped  with  the  top-header  type 
superheater,  of  which  there  are  nearly  12,000  in  use  on  this  con- 
tinent. ;; -r '■.''■■:'■-■  i- ■'/■■;  ':■:■-:  •'.■;. 
.--^Jr.  Street  showea  the  importance  of  the  locomotive  to  the 
earnings  of  a  railroad  and  how  ^ly  the  use  of  the  stoker  on 
large  engines  their  capacity  may  be  increased  10  per  cent.  He 
also  briefly  described  the  different  types  of  stokers  in  general 
use  on  American  railways,  and  stated  that  there  were  nearly 
l.(iOO  locomotive  stokers  in  use  today.  These  two  papers  were 
di.scussed  by  R.  Quayle  and  li.  T.  Bentley  of  the  Chioago  & 
Nortli    Western.  :■■  .v  ■;:•.:;.■■     ,-/.v.    .      >\ -■;^. .;,■•:■:■  • 

Willard  A.  Smith  of  the  Railway  Review  gave  a  talk  on  Rail- 
way Economics,  in  which  he  questioned  the  policy  of  some  of 
the  railways  in  adopting  the  modern  heavy  rolling  stock  before 
their  traffic  demanded  such  equipment.  He  stated  that  the  gen- 
eral adoption  of  this  policy  has  led  to  an  increase  in  mainte- 
nance of  equipment  costs  which  has  become  a  serious  burden  to 
the  railways  of  this  country.  He  attributed  the  increase  in  oper- 
ating ratios  mainly  to  this  cause.  As  another  reason  for  in- 
creased maintenance  costs  he  mentioned  the  lack  of  proper  shop 
facilities,  .stating  that  in  many  cases  equipment  was  purchased 
by  roads  that  did  not  have  tlie  proper  facilities  for  maintaining 
it.  He  believed  there  is  a  more  fruitful  field  in  developing  the 
efficiency  of  the  locomotive  than  its  size.  He  also  advocated 
a  bureau  of  railway  engineering,  whicli  could  be  created  by  the 
government,  private  institutions  or  the  railways  themselves,  for 
the  purpose  of  studying  scientifically  and  experimentally  rail- 
way problems  that  are  now  being  threshed  out  individually  by 
the   railwavs   with   necessarilv   an   economic  loss. 


Personals 


The   following   list  gives   names   of  secretaries,   dates    of   next   or   regular 
meetings,   and   Places  of  meeting  of  mechanical  associations.  .-. .^      ••■..•.• 

Air  Brake  Association. — F.  M.  Xellis,  53  State  St.,  Boston,  Mass.  Con- 
vention, May  5-7,  1915,  Hotel  Sherman,  Chicago. 

American  Railway  Master  Mechanics'  Associatio.v. — J.  W.  Taylor,  Kar- 
pen  building,  Chicago.  Convention,  June  9-11,  1915,  Athntic  City. 
N.  J. 

American  Railway  Tool  Foremen's  Association. — Owen  D.  Kinsey,  Illi- 
nois Central,  Chicago.     Convention,  July  1915,  Chicago. 

American  Society  for  Testing  Materials.— Prof.  E.  Marburg,  University 
of  Pennsylvania,   Philadelphia,   Pa. 

American    Society   of   Mechanical   Engineers.— Calvin   W.    Rice,    29   W. 

Thirty-ninth   street.    New    Vork. 

Car  Foremen's  Association  of  Chic.\co. — Aaron  Kline,  841  North  Fiftieth 
Court,  Chicago:  2d  Monday  in  month,  except  July  and  August,  Lyt- 
ton  building,  Chicago. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
S.   Skidmore,  946  Richmond  street,  Cincinnati,  Ohio. 

International  Railway  Fuel  Association. — C.  G.  Hall,  922  McCormick 
building,  Chicago.     Convention,   May   17-20,   1915,  Chicago. 

International  Railway  General  Foremen's  .Association. — William  Hall, 
1126  W.  Broadway.  Wniona,  Minn.  Convention,  July  13-16.  1915, 
Hotel   Sherman,   Ciiicago. 

International  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,   Lima,   Ohio.     Convention,   August    17,    1915,   Philadelphia,   Pa. 

Master  Boiler  Makers'  Association. — Harry  D.  Vought,  95  Liberty  street. 
New  York.     Convention,  May  26-28.  1915,  Chicago,  111. 

Master  Car  Builders'  Association. — J.  W.  Taylor,  Karpen  building,  Chi- 
cago.    Convention,  June  14-16,  191S,  Atlantic  City,  N.  J. 

Master  Car  and  Locomotive  Painters'  Assoc,  of  U.  S.  and  Canada.— 
A.  P.  Dane.  B.  &  M.,  Reading,  Mass.  Convention,  September,  14-17, 
1915,  Detroit,  Mich. 

Niagara  Frontier  Car  Men's  Association. — E.  Frankenberger,  623  ffris- 
bane  building,   Buffalo,  N.  Y.     Meetings  monthly. 

Railway  Storekeepers'  Association. — T.  P.  Murphy,  Box  C,  CoUinwood, 
Ohio.     Convention,  May  17-19,   1915,  Hotel   Sherman,  Chicago. 

Traveling  Engineers'  Association. — W.  0.  Thompson,  N.  Y.  C.  &  H.  R., 
East  Buffalo,  N.  Y.     Convention,  September  1915,  Chicago,  HI. 


Il  is  our  desire  to  make  these  columns  cover  as  complelcty  as 
possible  ail  the  changes  that  take  place  in  the  mechanical  de- 
partments of  the  railTiXiys  of  this  country,  and  we  shall  greatly 
appreciate  any  assistance  tl.at  our  readers  may  giz'e  us  in  helping 
to  bring  this  about.   .;,\.      .  ■  v  ;  .:    . .  v  •  -  "^  ••  •.-■v:;. .?;.;-- -i-., 

•  ■  ■  ^:;.;^;;^^-.:.^:  - -/r'^f-,; GENERAL  '3:<^^-\y^^^'-'^'}:^ 

J.  K.  Brassill,  genei-al  inaster  mechanic  of  the  Xorthwestern 
Pacific  at  Tiburon.  Cal.,  has  been  appointed  superintendent  of 
motive  power  and  marine  cnjuipmcnt  of  the  X-orthwestern  Pa^ 
cihc  lines,  with  headquarters  at  Tiburon.  •"  ... 

J.   DuGUiu   has   been   appointed  assistant   mechanical   superin-;" 
tcndent  of  the  Central  \'ermont  at  St.  Albans,  Vt.  :  ■'  ;/-....\f 

D.  R.  MacBain,  superintendent  of  motive  power  of*  the  Lake- 
Shore  &  Michigan  Southern,  which  is  now  consolidated  with 
the  New  York  Central  Railroad,  has  had  his  jurisdiction  ex- 
tended over  the  Illinois  division  of  the  Xew  York  Central,  for- 
merly the  Chicago,  Indiana  &  Southern.  His  office  remains  at 
Cleveland,  Ohio.         ..:^>r ;     ,,;:>';"  '-';•:'  ='.v' 

Frank  \V.  Taylor,  division  master  luechanic  of  the  Illinois 
Central  at  Waterloo.  Iowa,  has  been  appointed  superintendent 
of  macliinery  of  the  International  &  Great  Northern,  with  head- 
<juarters  at  Palestine,  Tex.,  succeeding  C.  H.  Seal)rook.  resigned. 

MASTER  MECHANICS   AND  ROAD    FOREMEN  OF 

ENGINES 

F.  J;  Barry,  general  inspector  of  air  brakes,  steam  heat  and 
lighting  of  the  Xew  York,  Ontario  &  Western,,  w^ith  office  at 
Middletown,  N.  Y.,  has  been  appointed  master  mechanic,  with 
office  at  Mayficld  Yard,  Pa.,  succeeding  W.  H.  Kinney,  resigned, 
and  his  former  position  iias  been  ditconlinued.  .• 

D.  E.   Bartox  has  been  appointed  acting  master  mechanic  of 
the  Atchison.  Topeka  &  Santa  Fe.  with  headquarters  at  .\rgen-. 
tine,  Kan.,  succeeding  E.  E.   Machovec.      '.^    •.'•--;  .  ';  "■ 

Normax  Belt,  has  been  appointed  master  mechanic  of  the 
Minnesota  and  Iowa  divisions  of  the  Illinois  Central,  with  head- 
quarters at  \\'ate^lo^.  Iowa,  succeeding  Frank  W.  Taylor,  re- 
signed to  gq  to  another  company.  Mr.  Bell  was  born  at  Elkhart, 
hid.,  July  30.  1884,  and  was  educated  in  the  Elkhart  public 
schools,  later  serving  as  a  machinist  apprentice  with  the  Nar- 
tional  Manufacturing  Company  of  Elkhart.  He  entered  the  serv«;^ 
ice  of  the  Illinois  Central  as  a  machinist  March  1,  1904.  and  was 
appointed  erecting  foreman  at  Waterloo,  la.,  July  9.  1910  He 
was  appointed  general  foreman  at  that  point  August  1.  1910,  and 
served  in  that  capacity  until  January  1,  1915,  when  he  was 
appointed  master  mechanic  of  the  Minnesota  and  Iowa  divisions, 
as  abpve  noted. 

j.  Pi  DoLAX  has  been  appointed  master  mechanic  of  the  Apa- 
lacliicola  .Vorthcrn.  with  office  at  Port  St.  Joe,  Fla..  succeeding 
R,  A.  Billingham.      r-  :'v  •".::  ...'/■■:     :v  :  "-;  ■.•^■.\.,-'=  ^"^y^- 

H.  F.  HowsER,  road  foreman  of  engines  of  the  Baltimore  & 
Ohio  at  Brunswick,  Md..  has  been  appointed  road  foreman  of 
engines  :uid  assistant  trainmaster  of  the  Shenandoah  district, 
at  Harrisonburg.  Ya. 

F.  T.  HusTOX  has  been  appointed  assistant  master  mechanic 
of  the  Pennsylvania  Lines  West  of  Pittsburgh  at  Fort  Wayne.  • 
Iml..  succeeding  E.  E.  Griest.  promoted.  Mr.  Huston  graduated 
in  mechanical  engineering  from  Purdue  University  in  1904  and 
entered  the  service  of  the  Pennsylvania  Lines  as  an  apprentice, 
later  serving  as  machinist.  In  .\ugust.  1907,  he  was  appointed 
motive  power  inspector,  and  was  engaged  in  special  work  and 
in  inspecting  new  locomotives  to  January  1,  1912.  when  he  was. 
appointed  assistant  master  mechanic  of  the  Allegheny  shops. 
On  January  1.  1914.  he  was  appointed  assistant  master  mechanic 
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.  'at  Crestline,  Ohio,  which  position  he  held  at  the  time  of  his 
appointment  as  assistant  master  mechanic  at  Fort  Wayne,  Ind., 
January  1,  1915,  as  above  noted.  ,.^.  ...  ,.    ., 

■v  N\  .  Malthaner  has  been  appointed  master  mechanic  of  the 
Baltimore  &  Ohio,  at  Newark,  Ohio,  succeeding  O.  J.  Kelley, 
assigned   to   other   duties. 

J.  L.  ScHRivER  has  been  appointed  assistant  road  foreman  of 
engines  of  the  New  Castle  division  of  the  Baltimore  &  Ohio,  at 
Chicago  Junction,  Oliio.      ^'^    "^r-v:^:;^.- •••.•.  .     .V -.  .^  .-:;-;.■:,  - 

E.    E.   Griest.  assistant   master   mechanic   of  the    Pennsylvania 
.Lines    West    of    Pittsburgh    at    Fort    Wayne,    Ind..    has    been 
appointed  master  mechanic  at  that  place,  succeeding  B.  Fitz- 
patrick,  deceased.     Mr. 
Griest      was      born      at 
.^Hnfli'iV''*^     Ohio      No- 
vember   28,     1882.    and 
entered  railway  service 
as    a    clerk    in    the    au- 
\  ditor's  office   of  the   C. 
&     M.     at     Cambridge. 
Ohio,  in  1899.     This  of- 

'/■'fice  was  transferred  to 
Pittsburgh  in  1900  and 
he  then  entered  the 
division  freight  agent's 
office  at  Cambridge  as 
a  clerk  and  messenger. 
Early  in  1900  he  en- 
tered the  Columbus, 
Ohio,  shops  of  the 
Pittsburgh.  Cincinnati. 
Chicago  &  St.  Louis  as 
an  apprentice  machin- 
ist,  remaining   there    in 

-Vithat  capacity  and  as 
^machinist  until  November  1.  1904.  During  the  last  six  months 
of  his  apprenticeship  Mr.  Griest  was  assigned  to  special  work 
under  the  master  mechanic,  being  in  charge  of  moving  the 
machinery,  taking  out  the  steam  engines  and  installing 
motors  in  connection  with  the  changing  of  the  shop  from 
?team  to  electric  drive.  On  the  completion  of  this  work  he  was 
assigned  to  re-arranging  the  piece  work  i)rices  and  work  in 
connection    with    the    introduction    of    high    speed    steel    and 

:  -improving  shop  methods.  On  November  1.  1504.  he  entered 
the  school  of  mechanical  engineering  at  Purdue  University, 
graduating  in  1907.  He  spent  one  summer  vacation  in  mining 
work  in  Alaska  and  from  July  1  to  November  1.  1907.  was  a 
designer  in  the  engineering  department  of  the  Crucible  Steel 
Company  of  America  at  Pittsburgh.  From  November  1, 
1907.  to  January  31.  1908.  he  was  employed  as  a  foreman 
in  the  Erie  Railroad  shops  at  Hornell,  N.  Y..  and  on  February 
1,  1908,  became  assistant  machine  foreman  of  the  Pennsyl- 
vania Lines  West  at  Fort  Wayne.  Tnd.  On  March  15,  1909, 
he  was  promoted  to  assistant  master  mechanic  of  the  Fort 
Wayne  shop,  the  position  be  held  at  the  time  of  his  appoint- 
ment as  master  mechanic  at  that  point  on  January  1.  1915, 
as  noted  above.        ;.  'v-J-V  •  A ;  ; 

^V---,^:--;.:^..;;^/;.:..  CAR    DEPARTMENT  'X^;'\ 

•^    JoHX  A.  FiCKEL  has  been  appointed  car  foreman  of  the  Grand 
Trunk  at  Fort  Erie,  Onl.,  succeeding  D.  C.  Messeroll. 

-V;  John  M.  ILxwkins  has  been  appointed  assistant  general  car 
foreman  of  the  Rock  J'sThjid  Lines  at  Shawnee.  Okla..  succeed- 
ing G.  N.  Dorr. 

;/.  .At.  Kipp,  general  car  inspector  of  the  New  York,  Ontario  vt 
Western,  will  have  charga^of  matters  relative  to  steam  heat 
and  lighting,  owing  to  tli/c  appointment  of  F.  J.  Barry  as  master 


E.    E.    Griest 


mechanic,  and  B.  P.  Flory,  superintendent  ol 
assume  direct  charge  of  air  brake  matters. 
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R.   Lilly,   formerly   car   foreman   of  the 
Three   Rivers,   Que.,  has  been   appointed  ni^ht   car   foreman   at 
Place  Viger,  Montreal,  succeeding  E.  Minshell. 

C.  H.  McClellan,  formerly  car  foremai  of  the  Canadian 
Pacific  at  Ottawa,  Ont.,  has  been-  appointed  car  foreman  at 
Place  Viger,  Montreal,  succeeding  G.  H.  Tu  -ner.  transferred. 

D.  C.  Messeroll,  formerh-  car  foreman  c  f  the  Grand  Trunk 
at  Fort  Erie.  Ont.,  has  been  appointed  general  traveling  car 
inspector  of  the  Ontario  Lines,  and  districts  ■!,  9  and  10.  Eastern. 
Lines,  succeeding  T.  Rogers. 

W.  Mills  has  been  appointed  general  c  ar  foreman  of  the 
Grand  Trunk   Pacific,   succeeding  E.   Hackin  ?.         '  =  '^  '-  ^  ^' ~  •'  ' /. 

C.  A.  MuRDOCK,  car  inspector  of  the  Canadian  Pacific  at  Ou- 
tremont.  Que.,  has  been  appointed  car  foren  an  at  Three  Rivers,  . 
Que.,  succeeding  R.  Lilly,  transferred. 

.:   F.  Reid  has  been  appointed  car  foreman 
cific  at  Weyburn,   Sask.,  succeeding  C.   H. 

G.  H.  TiRXER.  formerlv  car  foreman  of 


at  Place  Viger,  Montreal,  has  been  appointed  assistant  car.  fore 
man  at  Outremont,  Que.,  succeeding  R.  D.  C.  Weldon. 

R.  D.  C.  Weldon,  formerly  assistant  car  foreman  of  the  Cana 
dian   Pacific  at  Outremont,  Que.,  h^s  been 
man  at   Sortin   Yard,  Montreal,  sudc^eding 


)f  the  Canadian  Pa*-.  ., 
Zerbach.  \; 

he  Canadian   Pacific  *■ 


appointed  car  fore--', 
M.  I.  Miller.  ,^.:..v;' 


I' 
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of   locomotive   store 


SHOP     AND     ENGINE 

S.    Gordon    has    been    appointed   foreman 
orders  of  the   Canadian   Pacific  at  the   .\n{  us   shops.   Montreal, 
succeeding  F.  G.  Goddard.  ......       ..,-...... 

E.  Hacking,  formerly  general  car  foreman  of  tlie  Grand 
Trunk  Pacific,  has  been  appointed  gener  al  foreman  of  the 
Transcona,  Man.,  car  shops  of  that  road,  sue  ceding  L.  E.  Burns- 
ville.  •>.•.•.-,  ..v; 

F.  W.  Warren,  formerly  locomotive  foi  eman  of  the  Grand 
Trunk  at  Coteau,  Que.,  has  been  appointed!  locomotive  foreman 
at   Southwark,   Montreal  terminals,  succeeding  D.   Ross. 

PURCHASING   AND   STOREtEEPING       v  .  ;  y'^ 

C.  L.   Burgess  has  been  appointed   storekeeper  of  the  Inter •i';:^-: 
colonial  Railway,  at  Gibson,  N.   B.,  succeeding  F.  Dunbar. 

J.  M.  Coles  has  been  appointed  storekeeper  of  the  Canadian 
Pacific  at  Swift  Current,  Sask.,  temporari  y,  succeeding  G.  O. 
Jackson,  who  has  enlisted  for  military  ser  ice.       :'. -;.' ^ /^'.' v.^y  -'•• 

T.  W.  Cooke  has  been  appointed  storekeeper  and  timekeeper 
of    the    Canadian    Pacific,    at    Minnedosa,    Man.,    succeeding    E.  .-.; 
Ashworth.  i  ..,-•.         ••.   .  '. 

J.  B.  A.  Desalal'X,  formerly  storekeeper  of  the  Canadian 
Pacific,  at  Wilkie,  Sask..  has  been  appointe  1  storekeeper  at  As- 
siniboia,  Sask.,  and  his   former  position  ha:    been  abolished.        '.'.  , 

E.  G.  GooDWi.v  has  been  appointed  fuel  a?ent  of  the  Southern'    '• 
Railway,   the   Virginia  &   Southwestern   an<    the   Northern  Ala- 
bama,   with    headquarters    at    Knoxville,    Tenn.,    and    subsidiary-.-     ; 
offices  at   Birmingham,   .Ma.,  and    Princeton    Ind.  J.'v 

A.  P.  Hunter  has  been  appointe<l  storekeeper  of  the  Canadian -;";■" - 
Pacific  at  Coquitlam.  B.  C.  succeeding  C.   Bradley.  ,;;; . 

G.  R.  Ixgersoll,  purchasing  agent  of  the   -ake  Shore  &  Michi-    ■ 
gan   Southern,   which   is  now  consolidated  nvith  the   New   Y'ork 
Central    Railroad,    has    had    his    jurisdictior     extended    over    the 
Illinois   division   of  the   New   York   Centra,   formerly   the   Chi- 
cago,  Indiana  &   Southern,   with  office  at  (Jleveland,  Ohio. 


Joseph  Keller  has  been  appointed  to  the  new  position  of  gen- 
eral  fuel   inspector  of  the  Lehigli   Valley,  with   office  at   South 


^:?--^?: 
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Bethlehem,  Pa  Mr.  Keller  was  previously  a  member  of  the 
board  of  examiners  for  engipemen  on  the  Lehigh  Valley  at 
South   Bethlehem. 

J.  P.  Murphy,  general  storekeeper  of  the  Lake  Shore  &  Michi- 
gan Southern,  which  is  now  consolidated  with  the  New  York 
Central  Railroad,  has  had  his  jurisdiction  extended  over  the 
Illinois  division  of  the  New  York  Central,  formerly  the  Chi- 
cago,  Indiana  &   Southern,   with   office  at  Cleveland,   Ohio. 

P.  J.  Murphy,  formerly  storekeeper  of  the  Canadian  Pacific, 
at  Broadview.  Man.,  has  been  appointed  storekeeper  at  Crows- 
nest,  B.  C,  succeeding  E.  J.  Burke. 

H.  A.  Sewell  has  been  appointed  storekeeper  of  the  Cana- 
dian Pacific,  at  Broadview,  Sask.,  succeeding  P.  J.  Murphy.  ,.; 


.■ ','-  ^  '"'''V  ^s-i  ■ 


■•  •>, 


OBITUARY 


Thomas  L.  Chapman,  formerly  'superintendent  of  motive 
power  of  the  Chesapeake  &  Ohio,  died  on  December  30,  at  the 
home  of  his  son  in  Caldwell,  N.  J.,  at  the  age  of  71. 

Edmund   P.   Henderson,  formerly  a  master  mechanic  of  the 
Southern  Pacific,  died  at  San  Antonio,  Tex.,  on  January  4,  aged 
.75  years. 

John  B.  tAt-RrE,  purchasitig  agent  a:nd  general  storekeeper  of 

the  Central  W-rmont.  with  headquarters  at  St.  Albans,  Vt.,  died 
.■.:'.n"  ^v';.   i^''    .    on    January     16,    at    his 

home  in  that  city  a^er 
an  illness  .  of  many 
months.  Mr.  Laurie  was 
born  on  February  22, 
1862,  at  Sarnia,  Ont.,  and 
began  railway  work  with 
the  Grand  Trunk.  He 
served  as  storekeeper 
on  the  Grand  Trunk  at 
London,  Ontario,  until 
September,  1899.  when 
he  left  that  road  to  enter 
the  service  of  the  Cen- 
tral Vermont,  and  since 
that  time  until  he  was 
compelled  on  account  of 
poor  health  to  give  up 
active  work  he  had  been 
purchasing  agent  and 
general  storekeeper  of 
the      Central      Vermont, 

■Tv  with  headquarters  at  St. 

Albans.  Vt.     Mr.  Laurie  is  survived  by  one  sister,  who  is  also  a 

resident  of  St.  Albans. 

Chari.es  A.  Thompson,  formerly  superintendent  of  motive 
power  and  equipment  of  the  Central  Railroad  of  New  Jersey, 
died  on  January  4  at  Jamaica,  N.  Y.,  at  the  age  of  81. 


J.    B.    Laurie 


Boilers  of  Locomotives  Which  Are  Held  Out  of  Service.— 
It  frequently  happens  in  locomotive  service  that  15  or  20  loco- 
motives arc  set  aside  for  a  time  and  the  general  practice  is  to 
drain  the  boilers.  We  have  found  in  one  or  two  cases  that 
where  that  was  done  and  sufficient  time  allowed  to  elapse,  when 
we  come  to  use  them  again  they  were  pretty  badly  pitted  and 
rusted.  On  the  other  hand,  where  these  boilers  were  left  full  of 
water,  there  was  no  deterioration.  In  the  case  of  a  locomotive 
that  only  went  into  service  occasionally,  in  the  course  of  a  couple 
of  years  we  found  that  boiler  in  bad  shape.  When  we  built  a  new 
boiler  for  the  same  service  and  adopted  the  practice  of  leaving 
it  full  of  water,  that'  seemed  to  cure  the  trouble. — D.  J.  Redding, 
before  the  Railway  Club  of  Pittsburgh. 


Supply  Trade  Botes' '''W^^ 

L.  H.  Mesker  is  how  connected  with  the  sales  department  of 
Kearney  &  Trecker  Company,  Milwaukee,  Wis.,  and  after  Feb- 
ruary 1  will  represent  that  company  in  Ohio. 

Samuel  Higgins,  formerly  general  manager  of  the  New  York, 
New  Haven  &  Hartford,  has  been  elected  president  of  the  Stand- 
ard Heat  &  Ventilation  Company,  New  York  and  Chicago. 

The  Henry  Giessel  Company,  Chicago,  111.,  has  appointed 
Frank  N.  Grigg,  1201  Virginia  Railway  &  Power  building,  Rich- 
mond, Va.,  as  soutiieastern  sales  agent,  representing  the  com- 
pany in  all  territory  south  of  the  Ohio  river  and  east  of  the 
Mississippi  river;- '',.--/  v-^  ^  .■..,... ^ 

::  C.  B.  Yardley,  Jr.,  has  beeVi  appointed  representative  of  the 
Wm.  C.  Robinson  &  Son  Company,  Baltimore,  Md..  manufac- 
turers of  high  grade  lubricating  oils  and  greases.  Mr.  Yardlej' 
will  make  his  headquarters  at  the  New  York  office,  12  Coenties 
Slip,  and  his  territory  will  include  the  eastern  railroads. 

A  fire  on  the  night  of  January  18  totally  destroyed  the  in- 
sulated wire  department  of  the  John  A.  Roebling"s  Sons  Com- 
pany, Trenton,  N.  J.,  at  an  estimated  loss  of  $1,000,000.  No  part 
of  the  wire  mills  or  wire  rope  works  was  damaged,  and  the 
work  performed  by  the  plant  destroyed  will  be  taken  care  of  in 
other  shops.  ;;-,v.- ^^^^^. ./,,::    -  ;■  i  v 

David  A.  Wright.  wHo  for  several  years  past  has  been  con- 
nected with  the  Yale  &  Towne  Manufacturing  Company,  New 
York,  as  district  manager  in  the  west,  has  opened  an  office  for 
himself  as  manufacturers'  agent  at  140  South  Dearborn  street, 
Chicago,  111.  He  will  specialize  on  labor  saving  and  pneumatic 
machinery,  cranes,  etc. 

H.  H.  Seabrook,  formerly  district  manager  of  the  Westing- 
house  Electric  &  Manufacturing  Company  in  Baltimore,  has  been 
appointed  district  manager  of  the  company  at  Philadelphia,  suc- 
ceeding J.  J.  Gibson,  who  has  become  manager  of  the  tool  and 
supply  department  at  East  Pittsburgh.  Owing  to  a  consolidation 
of  territories  the  Philadelphia  offices  will  hereafter  embrace  that 
previously  covered  by  the  Philadelphia  and  Baltimore  offices. 

Announcement  is  made  that  on  January  1  the  John  Seaton 
Foundry  Company  and  the  Locomotive  Finished  Material  Com- 
pany, Atchison,  Kan.,  were  consolidated,  and  that  they  will  here- 
after continue  the  business  of  Imth  companies  under  the  name  of 
the  Locomotive  Finished  Material  Company.  The  directors  of 
the  consolidated  companies  are  as  follows :  John  C.  Seaton,  H. 
Ei  Muchnic,  Clive  Hastings.  W.  S.  Ferguson  and  G.  L.  Seaton. 

Arrangements  have  been  completed  for  an  extensive  display 
of  the  hydraulic  machinery  manufactured  by  The  Hydraulic 
Press  Manufacturing  Company,  Mount  Gilead,  Ohio,  at  the 
Panama-Pacific  International  Exposition  at  San  Francisco,  Cal., 
in  1915.  The  e.xhibit  is  being  installed  in  block  11  in  the  Palace 
of  Machinery,  and  will  occupy  a  space  27  ft.  wide  by  67  ft.  long. 
It  will  be  in  charge  of  the  company's  Pacific  coast  representative, 
The  Berger  &  Carter  Company,  1045  Seveiiteenth  street,  San 
Francisco,  Cal.         .>;:--■:"■ 

Joseph  T.  Ryerson  &  Son,  Chicago,  are  oflFering  a  prize  of  $100 
in  gold  for  the  best  trade  name  for  the  line  of  tool  steel  which 
the  company  is  selling.  The  company  has  been  selling  a  com- 
plete line  of  tool  steel  for  many  years,  but  has  had  an  outside 
manufacturing  connection  for  the  steel,  and  in  consequence 
adopted  the  name  used  by  the  manufacturer.  It  has  since  been 
found  necessary  either  to  manufacture  or  control  the  manufac- 
ture of  the  steel,  which  the  company  has  now  been  doing  for 
some  time.  Tn  addition  to  the  $100  first  prize,  those  who  send  in 
the  100  next  best  names  will  be  given  a  copy  of  a  loose-leaf 
leather  reference  book  of  steel  and  engineering  data,  and  for 
the  next  best  200  names  bound  volumes  of  the  sanic  book  will 
be  given,;'  ■.;-^''"'^    \  ■:--•■/;■  /j' -'.'v.,- ■■'^■■-^— "-■;■;■•;■•.?  ^'''^ 
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:  VW'histles. — A  leaflet  issued  by  the  Walter  A.  Zelnicker  Sup- 
ply Company,. St.  Louis,  Mo.,  is  devoted  to  the  "Old  Noisy" 
gong  whistle.  This  whistle  is  made  in  sizes  from  2  in.  to  12 
in.   and   is   intended   for   use   on   factories   and   shops. 

Ste.xm-Hvurallic  Pressks. — Bulletin  L  from  the  Mesta  Ma- 
chine Company,  Pittsburgh,  Pa.,  contains  eight  pages  de- 
scribing steam-hydraulic  presses  for  shearing,  bending,  forging, 
flanging  and  punching.  Illustrations  of  several  of  the  machines 
are  given.  ...... 

Electric  Meter?. — Bulletin  Xo.  40,  issutd  in  December,  1914. 
by  the  Sangamo  Electric  Company.  Springfield,  111.,  contains 
32  pages  and  describees  and  illustrates  clearly  different  forms 
■jf  electric  meters.  Details  of  the  construction  are  given  and 
several  pages  are  devoted  to  diagrams  showing  the  connections. 

Steel  Warehouse  Trucks. — A  folder  issued  by  the  Edwards 
Manufacturing  Company,  Cincinnati,  Ohio,  is  devoted  to  the 
steel  trucks  made  by  this  company.  These  are  two-wheel 
trucks  intended  for  use  in  warehouses,  freight  sheds,  railway 
shops,  etc.  They  are  built  principally  from  structural  steel 
shapes.  ...    .  /,^. 

Eye-ProTEctixg  Glasses. — Safety  Service  Bulletin  Xo.  4  and 
other  literature  from  T.  A.  Willson  &  Co..  Inc.,  Reading,  Pa., 
describes  and  illustrates  the  line  of  safety  glasses  manufactured 
by  this  company.  These  glasses  are  made  in  a  variety  of  forms, 
some  of  which  are  especially  suited  for  the  different  classes  of 
shop  work. 

Forging  Machines. — The   National  Friction-Slip   I-'lywheel  is 

the  subject  of  National  forging  machine  talk  No.  6.     This  is 

a  two-page  folder  and  contains  a  good  half-tone  illustration 

.;.  of    the    National    heavy    pattern    forging    machine    equipped 

..with  a  friction-slip  flywheel,  as  well  as  a  sectional  view  of  the 

•flywheel  and  considerable  data  concerning  it. 

Air  Comi'Ressc  rs. — The  Chicago  Pneumatic  Tool  Comi)any, 
Chicago,  has  issued  bulletin  No.  34-K,  dealing  with  this  com- 
pany's class  N-SO  and  X-SG  fuel  oil  and  gas  driven  air 
compressors  and  their  application  to  the  unit  system  of  air 
power  plants.  The  bulletin  contains  24  pages  and  describes 
and  illustrates   these  compressors   in   considerable   detail. 

Curtain  Fixtures. — Bulletin  No.  182,  issued  by  the  Dayton 
■.Manufacturing  Company,  Dayton.  Ohio,  describes  and  illustrates 
the  Dayton  curtain  for  railway  car  windows.  This  curtain  is 
fitted  with  friction  shoes  bearing  in  grooves  which  hold  the  cur- 
tain in  position  and  retaining  strips  prevent  accidental  displace- 
ment.    A  guide  for  convenience  in  ordering  is  given  on  the  last 


Facts  Abotjt  Fuel  Oil. — This  is  the  title  of  a  four-page  leaf- 
;.1et  issued  by  the  Production  Engineering  Company.  1716 
Spring  Garden  street,  Philadelphia,  Pa.  This  leaflet  is  de- 
voted mainly  to  the  advantages  claimed  for  the  Peco  burner. 
Another  four-page  leaflet  has  also  been  issued  by  this  com- 
pany containing  an  article  on  Fuel  Oil  and  Its  .Application, 
by  David  Townsend,  president  of  the  company. 

Oil  Testing  Set.^TIic  General  Electric  Company  has  just 
issued  bulletin  No.  49,901,  descril)ing  an  oil  testing  set  by  means 
of  which  the  dielectric  strength  of  oil  can  be  easily  determined. 
The  proper  use  of  this  set  insures  the  successful  operation  of 
high-tension  oil  insulated  apparatus.  The  set  consists  of  a  30,000- 
volt  testing  transformer  with  an  induction  regulator  for  voltage 
control  and  an  oil  .spark  gap,  all  of  which  are  assembled  as  a  unit. 

Metal  Protection. — '"Lohmannized"  is  the  subject  of  a  15- 
page  booklet,  illusirated  by  half-tone  engravings,  which  has  just 
been  issued  by  the  Lohnmann  Company,  50  Oiurch  street. 
New  \'ork.     This  process  is  explainc<l  as  "a  non-corrodiblc  coat- 
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ing,  which  is  integrally  attached  to  ^n  article  of  iron-  or  steel. 
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the  coating  and  the  base  being  welded." 
given,  showing  the  results  of  the  process  ; 
are  also  included. 


Portable   Machine   Toci.s.— The    1915 
catalog   issued    by   the    Pedrick   Tool   & 
Philadelphia,  Pa.,  contains  62  pages,  and 
of   information    as    to    this    company's 
chines.    These  tools  include  cylinder  hoii 
ing  attachments  for  boring  bars,  crank  \nn  turning  machines, 
portable  milling  machines,  pipe  bending 
catalog    is    completely    illustrated. 

Heat  Tre.\ting  Furnaces.— Bulletin  Xo. 
Icy  Furnace  &  Foundry  Company,  Spri  igfield,  Mass.,  is  de- 
voted to  underfired,  accurate  tenipe  ature,  heat-treating 
furnaces,  using  gas  or  oil  fuel  and  manu 
pany.  These  furnaces  are  intended  fo 
terial     for     annealing,     hardening,     tern 

forging,  etc.,  where  uniform  and  controllable  temperature  is 
required.     The  bulletin  is  illustrated.         ' 


Microphotographs  are 
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Air  Compressors.— Bulletin  Xo.  34-S,  dfited  November.  1914, 
and  issued  by  the  Chicago  Pneumatic  Tpol  Company.  Fisher 
building.  Chicago,  111.,  is  devoted  to  small  {|ower-driven  air  com- 
pressors. The  compressors  are  made  in  sc\eral  different  forms, 
both  air  and  water  cooled  and  either  gasolene  engine  or  motor 
driven.  The  bulletin  describes  and  illustrates  the  various  types, 
as  well  as  the  sheet  steel  suction  and  discharge  valves  which 
are  used  on  all  sizes  above  3  in.  bv  3V^  in. 

Steam  Railway  Electrification. — Special  publication  No. 
1,552  of  the  Westinghouse  Electric  Maiiifacturing  Company, 
East  Pittsburgh,  I^a..  is  devoted  to  a  brilf  description  of  the 
equipment  supplied  by  this  company  for  sevdral  recent  steam  rail- 
way electrifications.  Other  sections  of  the  )ulletin  deal  with  de- 
velopments in  .subway,  elevated,  interurbai  i  and  street  railway 
equipment.  Photographs  taken  in  a  num  ler  of  cities  are  in- 
cluded, showing  the  various  types  of  cars  in  service.  •'••''.,!. 

Lightning  .Arresters. — Bulletin  Xo.  45.(  \)2  has  just  been  is- 
sued by  the  General  Electric  Company.  Schenectady.  N.  Y., 
and  deals  with  the  subject  of  the  protection  of  series  lighting 
circuits  by  lightning  arresters.  The  arresters  described  in 
the  bulletin  are  of  two  types,  the  horn  type  and  the  aluminum 
type.  The  former  is  designed  for  the  )rotection  of  series 
transformers  and- rectifiers  against  lightning  discharge  and 
similar  troul)le.  and  the  latter  particularly  for  the  protection 
of  cable  circuits  running  from  series  arc  rectifiers.  • '" 

Electrical  Supplies. — The  Western  Eli  ctric  Company.  463 
West  street.  New  York,  has  issued  its  1915  I  lectrical  Supply  Year 
Book.  This  book  contains  1,216  pages,  aiu  ,  besides  listing  and 
cataloging  the  company's  various  electrical  ecjuipment,  contains 
a  great  deal  of  useful  information  in  the  form  of  tables  and 
formulas.  The  book  contains  an  alphabetical  index,  and  will 
enable  the  trade  to  determine  at  a  glance  he  approximate  cost 
of  any  one  of  the  articles  listed.  One  of  the  features  of  the 
book  is  an  advertising  bulletin  embracing  examples  of  advertising 
and  selling  helps  which  the  company  furni  hes  to  its  agents  in 
connection  with  the  sale  of  goods. 

Railway  Line  Material. — The  General  Electric  CoiTii)any, 
Schenectady.  N.  Y.,  has  recently  issued  bulletin  No.  44,004, 
which  forms  an  ordering  catalog  descriptive  of  railway  line 
material  for  direct  suspension.  This  publ  cation  covers  prac- 
tically everything  in  line  material  for  tnis  method  of  sus- 
jiension,  save  poles  and  wire.  The  parts  lare  illustrated  and 
each  illustration  is  accompanied  by  the  proper  catalog  num- 
bers. The  prices  are  not  included.  The  bulletin  contains  also 
miscellaneous  data  relative  to  construction,  overhead  material 
per  mile,  general  data  on  the  use  of  soli!  copper  wire  and 
copper  cable,  dimensions  of  grooved  trollev  wire  sections,  etc. 
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Help  Keep 
the  Premises 


"With  a  pig  and  a  goat  your  plant  would 
compare   favorably   with    some   back   yards 
I've  heard  about,''  is  a  remark  made  by  a 
■;■-.-■■       Clean  superintendent    to    the    man    in    charge    o£,'7:- 

one  of  the  company's  shops.  He  might  have  said  much  more- ^ 
as  to  the  advantages  to  be  derived  from  neat  shops  and  prem- 
ises, but  he  believed  that  the  comparison  was  enough,  and  in 
this  case  it  proved  so.  Thci:^  are  other  railway  shops  in  this 
country  to  which  this  same  remark  might  apply.  To  them  we 
desire  to  convey  the  message  that  neat,  clean  shops  will  do  much 
to  increase  output,  inspire  careful  workmanship,  keep  the  em- 
ployees contented  and  advertise  the  road  in  the  right  way.  \t 
the  Burnside  shops  of  the  Illinois  Central  the  officers  mak*;.-- 
it  a  special  point  to  keep  the  shops  and  surroundings  or- 
derly and  as  neat  as  the  conditions  will  allow.  Barrels  made 
of  scrapped  corrugated  roofing  are  placed  at  various  points 
throughout  the  plant ;  they  are  painted  white  and  kept  that 
way.  An  inscription  "Help  Keep  the  Premises  Clean"  is  neatly 
lettered  on  the  covers.  These  white  barrels  contrast  so  vividly 
vvitli  the  black  cinder  grounds  that  it  is  impossible  to  ■  forget 
the  purpose  for  which  they  are  intended.  The  entire  plant  •: 
maintains  a  Sunday  appearance  day  in  and  day  out.  The  men 
like  it  and  the  shop  officers  believe  that  they  are  fully  repaid 
for  their  trouble.  It  costs  but  little  to  do  this  and  the  advan- 
tages are  many ;  you  will  be  better  satisfied  with  your  work 
and  the  work  of  your  men  will  better  satisfy  you  if  this  policy 
is    followed.  ,:       -    .  ;.  .:  .    v 


» ,.       . •         .  The    Kansas    Citj*    Southern    has    recently 

Alterations   in  -^  "^ 

completed  some  tests  which  were  conduct- 
Locomotives    to  I       vu  •         .  1        •   •  1  r 
c(l  With   a  view  to  modernizing  a  class  of 

'.Increase  Capacity  consolidation  type  locomotives.  As  origi- 
nally built  these  engines  had  a  tractive  effort  of  44.900  lb.  and  a 
weight  on  drivers  of  182.600  lb.,  22  in.  by  30  in.  cylinders,  55  in. 
driving  wheels,  a  boiler  pressure  of  200  lb.  and  a  grate  area  of 
.^3.5  sq.  ft.  .'^Iterations  were  made  to  two  of  them,  one  being 
litted  with  a  wide  firebox  providing  a  grate  area  of  62.5  sq.  ft.. 
while  the  other  was  fitted  with  a  superheater,  a  brick  arch  and 
a  design  of  piston  valve  chest  which  is  apphed  directly  to  the 
slide  valve  seat  and  avoids  the  necessity  of  applying  new  cylin- 
ders. The  cost  to  convert  the  engine  which  was  equipped  with  a 
wide  firebox,  was  $4,850.  while  the  cost  for  the  other  engine  was 
$2,775.  the  difference  being  about  43  per  cent  in  favor  of  the 
latter  locomotive.  In  comparative  fuel  tests  the  locomotive  with 
the  narrow  firebox  and  a  superheater  used  24  per  cent  less  coal 
per  100  ton-miles.  33  per  cent  less  water  per  100  ton-miles  and 
developed  an  average  running  speed  15  per  cent  higher  than  the 
locomotive  with  the  wide  firebox.  On  a  tonnage  test  the  per- 
centages in  favor  of  the  superheater  locomotive  were,  in  ton* 
miles.  15  per  cent  increase,  running  speed  11  per  cent  increase, 
fuel  consumption  16  per  cent  decrease  and  water  consumption  29. 
per  cent  decrease. 

These  figures  are  of  more  than  ordinary  interest  as  showing 
what  can  be  done,  by  the  expenditure  of  a  comparatively  small 
amount  of  money,  in  the  way  of  increasing  the  capacity  of  many 
locomotives  that  have  been  or  are  now  being  pushed  aside.  In 
this  case  the  factor  of  adhesion  was  such  tiiat  an  increase  in  the 
size  of  the  cylinders  would  hardly  be  justified  and  it  is  doubtful 
whether  the  strength  of  the  frames  would  permit  such  an  in- 
crease. Rut  there  are  plenty  of  other  cases  where  different  ex- 
pedients should  be  justified  in  order  to  obtain  another  five  or  ten 
years'  service  on  tonnage  trains  from  existing  locomotives. 
There  have  been  quite  a  number  of  locomotives  built  within  re- 
cent years  with  factors  of  adhesion  lower  than  what  was  for- 
merly considered  good  practice,  and  if  the  locomotive  which  it 
is  desired  to  convert  has  a  factor  of  4.5  or  over  it  is  quite  prob- 
able that  an  increase  in  the  size  of  the  cylinders  Could  be  safely 
made,  provided  the  frames  were  strong  enough  to  stand  this  in- 
crease.    However,  an  jncrease  of  2.000  or  3.000  lb.  in  maximum 


i 


106 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EDITION 


tractive  effort  might  well  justify  the  replacing,  of  the  frames  as 
well  as  the  cylinders  and  as  it  is  unlikely  that  such  a  conversion 
wiiuld  1)c  considered  without  the  ai)plicati(jn  of  a  superheater 
tlure  would  be.  lieside  the  increase  in  maximum  tractive  effort,  a 
decrease  in  fuel  and  water  consumi)tiun  and  a  decided  increase 
in  sustained  cai)acity.  Moreover,  the  additional  weight  resulting 
from  the  superluater  and  allied  changes  would  help  in  preventing 
the  factor  of  adhesion  from,  reaching  a  point  which  might  be 
considered  too  low.  :■.-' 

.'Any  conversion  of  this  nature  will,  of  course,  have  to  be  justi- 
fied by  the  results  afterward  obtainable  and  the  changes  just  out- 
lined would  uni|uestionably  run  into  a  considerable  amount  of 
uioney.  IJut  there  must  be  many  cases  where  such  modernizing 
methods  would  be  justified  provided  the  money  for  making  the 
changes  can  be  obtained.  Under  present  day  railroad  conditions 
the  question.  "What  will  it  cost?"  comes  with  increasing  em- 
jiliasis  and  if  the  results  obtained  in  the  case  of  the  Kansas  City 
Southern  locomotives  are  considered  in  relation  to  the  cost  of 
making  the  conversion,  they  will  un<lonl)tedly  make  a  strong 
appeal   to   higher   railway   officers^ 


.■{.. 


DesiiSn  of 


At  all  times  a  serious  problem,  the  design 
of    reciprocating    antl    revolving    ])arts    for 


!.i^i 


.'*    '.- 


Reciprocating  and  ^^^.^^^^  locomotives  has  greatly  increased  in 
Revolving  Parts  difficulty  wiih  the  advent  ot  the  high  piston 
loads  which  result  from  the  use  of  cylinders  of  the  large  diam- 
eters now  connnon  in  locomotive  jiractice.  The  real  seriousness 
of  this  problem  is  probably  best  brought  home  l)y  consideration 
of  the  effect  of  the  pressure  on  the  rail.  When,  with  the  high 
axle  loads  now  in  use,  a  variation  between  the  maxinuim  and  the 
minimum  weight  on  the  rail,  under  any  driving  wheel,  of  100 
jier  cent  of  the  static  weight  on  that  wheel  may,  and  probably 
often  does,  result  from  the  effect  of  the  counterlialance,  it  can 
be  readily  seen  that  stringent  measures  are  justilial)le  in  reducing 
the  weight  of  the  parts  of  the  locomotive  which  necessitate  this 
counterbalance.  In  the  article  on  "Reciprocating  and  Revolving 
Farts,"'  which  is  published  in  another  part  of  this  issue,  it  is 
stated  that  the  practical  problem  of  balancing  is  not  so  much  how 
to  balance  as  how  to  reduce  the  total  weight  of  the  reciprocating 
jiarts  to  a  minimum.  There  are  a  number  of  locomotives  now 
in  service,  built  during  the  past  two  or  three  years,  which  stand 
out  very  clearly  as  regards  the  design  of  these  parts  when  com- 
pared with  the  average  practice,  and  there  seems  no  nason  \\h\ 
such  good  results  could  not  be  more  generally  ()!)taincd.  In(lee<l. 
it  is  plainly  itnlicattd  by  Mr.  Campi)ell  in  this  series  of  artick> 
that  they  can  be.  The  series  is  divided  into  three  parts,  Part  1 
dealing  with  American  design.  Part  2  with  liritish  design  and 
Part  3  with  the  use  of  alloy  and  heat  treated  steels.  The  author 
i.s  already  known  to  many  of  our  readers  and  will  be  remembered 
as  the  writer  of  the  article  on  "Locomotive  Connecting  Rods' 
l»ublished  on  page  175  of  the  /luu'rican  Eii:^inccr  for  April.  1913. 
This  article  was  most  favorably  received,  and  is  being  very  gen- 
erally u.sed  by  designers,  and  it  is  hoped  that  the  present  series 
will  prove  even  more  valuable  as  an  aid  to  improved  locomotive 
design.  .:-'-rW':''\r''''"\. ■'■■■:'''    C-'^  ':.':''''    ''}'■'■■  ■!"■'''■'!'. 


Billing  Repairs 
on 


Rather  strong  insinuations  have  sometimes 
been  made  concerning  the  honesty  of  some 
roads  in  regard  to  their  l)ills  for  foreign 
lH;/-.'Foreign  Car*;?  •:•  ^ar  repairs.  The  paper  read  by  ll.  11. 
Harvey,  general  car  foreman  of  the  Chicago,  Burlington  & 
Quincy,  at  the  I'ebruary  meeting  of  the  Car  Foremen's  Associa- 
tion of  Chicago,  in  which  he  advocated  the  appointment  of  in- 
■/^^  spcctors  by  the  M.  C.  B.  Association  for  inspecting  foreign  car 
repairs,  we  believe  states  the  case  correctly.     Mr.  Harvey  said: 

Without  question,  all  roads  do  at  tinie.s  make  iiniiro))cr  charges,  hut  in 
ni>-t  cases,  these  are  dimply  errors  and  imt  made  with  deliht-ratc  intent  tn 
defrau<l.  However,  it  ts  quite  po.ssible  that  some  few  car  owners  deliberately 
charRe    tor    ret  ar.-»,  not    "i-T'e.   possibly    not   with    the   cotisent    fjf  the    hightr 


officers,  hut  through  the  zealoiusness  of  some  tf  the  minor  officers,  who  are 
endeavoring   to   make   a   record    for   low   cost   of 
there  be  such,  are  the  ones  who  arc  to  blame 
in   repair   bills,   under   the   stigma   of-  which   all 
well  as  the  guilty. 


We  believe   that  errors   are   the 


1 


gre 


proper  charges  and,  further,  that  the  ( rrors  are  caused  by  the 
lack  of  a  proper  knowledge  of  the  M.  'I.  B.  rules.  Last  month 
it  was  pointed  out  in  these  columns  th;  t  ignorance  of  the  rules 
was  the  cause  of  a  large  amount  of  unrecessary  correspondence, 
h  would  seem,  therefore^  that  much  of  he  trouble  now  common 
in  the  handling  of  repairs  to  foreign  ca  s  could  be  eliminated  if 
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maintenance.  These  few.  if 
for  the  charge  of  dishonesty 
must    siitTcr,    tlu"    innocent   as 

test  causes   for  the  irn- 


B.  rules  thoroughly  arrd 
appoint  inspectors  whose 


the  men  were  made  to  Itarn  the 
to  use  them  intelligently.     Som^roadjj 

duty  it  is  to  visit  the  various  repai-r^oiiits  of  the  road  and  check 
up  the  work  done  in  repairing  cars  wit  i  the  bills  made  out  for 
these  repairs.  In  the  discussion  of  Mi.  Harveys  i)aper  it  was 
stated  that  tiiis  procedure  had  resulted  in  satisfactory  results 
and  many  cases  were  found  where  th<  foremen  were  cheating 
themselves.  These  inspectors,  reportin;  direct  to  the  superin- 
tendent of  motive  power,  bring  to  liglt  tiie  weak  .spots  in  the 
car  departtnent.  whether  they  be  caused  jy  ignorance  of  the  rules 
or  by  over-zealous  foremen  endeavoring  to  make  a  showing.  If 
this  practice  were  generally  adopted  it  js  probable  that  the  com- 
plaints for  incorrect  charges  would  be!  reduced  materially  and 
I)oth  the  home  road  and  foreign  ro^ds  would  be  materiallv 
benelited. 


High  Power 
Per  Unit 
of  Weight 


The  development 
horsepower  by  a 
'^enger  locomotive 


of  over  2,000  indicated 
:)alanced  compound  pas- 
having  a  total  weight'  of 


165,300  lb.  is  a  peiformance  rarely,  if  ever. 


results   are    reported    to 
recentlv   built   ten-wheel 


equalled  in  American  practice.  Such 
have  been  realized  in  service  fnnn  a 
express  passenger  locomotive  on  the  P(irtuguese  State  Railways, 
a  dcscripjion  of  which  appears  elsewhert  in  this  issue.  The  con- 
ditious  under  which  this  power  was  d  veloped  are  not  known, 
and  it  is  impossible  to  say  whether  it  epresents  sustained  per- 
formance or  the  power  developed  dur  ng  a  short  period  only. 
Two  lialanced  compound  Atlantic  typ<j  locomotives,  the  cylin- 
ders of  which  compare  very  closely  ii  size  with  those  of  the 
Portuguese  locoiuotive.  were  tested  on  t  le  St.  Louis  testing  plant, 
the  maxinmm  indicated  horsepower  of  each  being  between  1,600 
and  1,700.  1  he  boilers  of  both  of  tl  ese  engines  were  larger 
than  that  of  the  Portuguese  locomotive  one  having  a  total  heat- 
ing surface  of  3.407  sq.  ft.  and  the  othi  r  a  total  heating  surface 
of  3.237  sq.  ft. 

Atchison.  Topcka  &  Santa  Fe  engir  e  No.  535,  with  a  total 
weight  of  201.500  lb.,  a  total  heating  surface  of  3,237  sq.  ft.  and 
a  grate  area  of  48.4  sq.  ft.,  wjl?:  shown  by  the  test  to  be  capal)le 
of  maintaining  a  maximum  indicated  liDr.sepower  of  1,605  at  54 
per  cent  cut-off  with,  a  steam  consump  tion  of  20.8  lb.  per  indi- 
cated horsepower  •  hour.  The  Cole  b  danced  compound.  New 
York  Central  Xo.  3.000.  with  cylindeis  IhYz  in.  and  26  in  in 
diameter  by  26  in.  stroke,  weighing  : '00.000  lb.  and  having  a 
heating  surface  of  3.407  sq.  ft.  with  a  >rate  area  of  49.9  sq.  ft.. 
was  shown  l)y  the  tests  to  be  capable  of  developing  a  horsepower 
of  1,670  at  Sl^^i  per  cent  -cut-off  with  a  steam  consumption  of 
23.2  11).  ))er  horsepower  hour.  Compar  ng  the  Portuguese  loco* 
motive  with  these  engines  the  possibili  ies  for  such  a  perform- 
ance on  its  part  are  not  evident.  If  his  engine  is  capable  of 
developing  over  2.000  indicated  horse  >ower.  it  must  have  an 
uinisualh-  low  water  rate  for  a  saturated  steam  engine  as,  as- 
suming a  maximum  evaporation  of  bet\een  37.000  lb.  anrl  38.000 
11)..  which  would  be  higher  than  is  usui  lly  o1)tained  in  American 
practice  from  the  same  heating  surface  md  grate  area,  the  maxi- 
nuim horsepower  of  the  Portuguese  engine  must  have  been  ob- 
tained at  a  water  rate  of  about  17  11).  )er  indicated  hor.sepower 
hour.  1 
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p^^  «    •    I  C'  A/StM<*v  stated  at  the  Tanuan'  meetiifig 

...  of  the  Western  Railway  Club  that  the  big- 

Matntenance  ^  .•        i    r         ^i  i        j        ^    ^u 

gest   question    before   the    railroads   at    the 

of   hquipmect  present  time  is  the  proper  and  economical 

niainti-naiK^e  of  e<iuipnient.    This  question,  at  all  times  a  live  issue 
witii  tiie  mechanical  department  of  American  railways,  is  espe- 
cially so  at  present.     Each  new  design  of  equipment,  with  new 
nuichines    for   doing   the   repair    w  ork   and   with    fluctuations    in     ■ 
prices  of  material,  alters  the   maintenance  problem   in   some   re-  C'. 
si)ect,  and  this  problem  is  one  that  is  woriiiy  of  study  by  the  '; 
ablest  men  in  the  tield.  ^'  '  V  '     '^    ^    ■  •  ■  • ':  ;^-     ■  ■''-^^^;:  .-> 

Maintenance  should  first  be  considered  when  designing 
the  equipment,  and  whenever  possible,  parts  that  are  liable  to 
need  repairs  or  replacement  should  be  so  located  and  incorpo- 
rated in  the  structure  that  they  may  easily  be  repaired  or  re- 
newei'  This  necessitates  the  designers'  familiarizing  themselves 
w  itii  the  repairmen's  problems.  From  these  men  a  great  many 
details  can  be  learned  which,  if  carefully  considered  in  design- 
ing, will  show  marked  econ^nnies  in  the  cost  of  repairs.  The 
repairmen,  on  their  part,  should,  from  their  experience,  antici- 
liate  the  making  of  repairs  with  special  devices  or  jigs  where 
the  nunilier  of  cases  warrants  such  devices,  in  order  that  the 
wt>rk  may  lie  done  as  quickly  as  possible  and  with  a  minimum 
labor  cost.  They  will  also  do  well  to  study  the  supply  held  for 
machines  and  apparatus,  the  purchase  of  which  may  be  of  ma- 
terial assistance  to  them  in  their  work  and  which  with  the  sav- 
ing in  the  cost  of  repairs  will  be  a  protitable  investment  for 
their  companies.  .'"' '^  '':■■'■' ''"''■■'"'  \    '-^,'-/.'''   '■';;''  •"':'":'" 

.'■ 'An  •  economical  feature  in  which  all  railway  mechanical  men 
are  directly  interested  is  the  reclaiming  of  scrap  material.  Sev- 
eral railroads  are  giving  this  subject  attention ;  some  have  in- 
stalled extensive  plants  for  this  specific  purpose,  while  others 
are  giving  it  a  .very  close  study  with  a  view  of  enlarging  the 
plants  they  now  have  in  operation.  There  are  numerous  other  ^ 
avenues  for  maintenance  economies.  Every  man  should  put  his 
shoulder  V  the  wheel.  Give  the  companies  the  best  ideas  you 
have.       -'•:\/  .;••■..  ■".■■•/■';  ^■■/■•■■;--=^..' --    '  .  Z^-C'.^^^;:  ^-^^.r  :  :':';■  '.-'<'-w:  J: 


locoftiotive's  day  being  charged'  to  the  imectiariical  departmetit. 
especially  as  the  road  from  which  these  figures  were  obtained 
operates  under  the  pooling  system.  Under  the  circumstances 
it  is  almost  impossible  to  question  the  figures,  as  the  system 
by  which  they  were  obtained  had  been  in  effect  for  some  time. 
\\  ith  this  statement  the  question  naturally  arises,  "What  must 
be  an   engine's  dead  time  in  the  regular  crewed  system  ?"'•;'  ■ 


NEW    BOOKS 


'ttfsii^ing  EtSciency  M^hoiis.      Dj-  C.    E.    Knoeppel.      258   pagt^s,  €>5   in-  t»y 
>      lO   iiu      Illustrated.      Bound    in    clotli.      Published   by   the    Engineering 
-.-.'Magazine,  140  Xassau  street.  New  York.     Price  $3...  ..'..;-. 

!  here  have  been  so  many  books  published  withih  recent  years 
dealing  with  the  principles  of  scientific  management  that  when  a 
new  one  is  brought  out  it  arouses  but  little  interest.  In  this 
book,  however,  Mr.  Knoeppel  endeavors  to  avoid  the  matter  of  a 
mere  declaration  of  principles  and  tells '  what  the  methods  are 
that  are  known  to  increase  the  efficiency  of  a  manufacturing 
plant  and  also  how  they  are  put  into  use.  The  introduction  to 
the  book  states  that  the  purpose  has  been  to  give  wholly  frank 
and  thoroughly  practical  working  instructions  and  explanations, 
covering  the  entirety  oi  efficiency  i)ractice  as  tested  and  proved 
in  many  important  and  successful  undertakings  carried  out  by 
the  author;  it  would  seem  tiiat  this  purpose  has  l)een  effectively 
carried  out.  As  originally  prepared,  the  material  in  the  book 
appeared  in  a  series  of  articles  published  in  the  Engineering 
Magazine  during  1914,  but  this  is  expanded  and  changed  to  a 
considerable  extent  in  this  volume.  The  chapter  on  the  efficiency' 
clearing  house  has  been  considerably  enlarged  and  chapters  added 
<jn  costs  and  on  auxiliary  <levices  for  the  planning  department. 
.V  consideraI)le  number  of  charts,  diagrams  and  illustrations  have 
also  been  addcdw  v:: :  ^     -^^^  ;  ■  ■  .  ^■■'■"^^;:^^^■  v  ■.V";/^.v^:\-:./-.  ■'^■^'"^V 


The  Value 

•.      ot  the    :. 
Locomotive 


If  the  i<leas  in  G.  S.  Goodxvin's  paper  on 
the  ■■\'alue  of  a  Locomotive."  presented 
at  the  February  meeting  of  the  Western 
Railway  Club,  and  abstracted  elsewhere  in 


this  issue,  are  tiioroughly  studie<l.  followed  and  elaborated  on 
Ijv  the  railway  mechanical  tnen  of  this  country,  we  will  lind 
meclianical  departments  operating  on  a  scientific  liasis  that  here- 
tofore lias  not  been  -tinjuyht  possilile.  Mr.  Goodwin  estalilished 
a  basis — the  net  earninii  jxiwer  of  a  locomotive — from  which' 
should  be  determined  the  method  of  handling  power.  He  has 
shown  that  the  average  net  earning  power  of  all  locomotives 
in  this  country  is  $44  a  day.  He  has  also  shown  that  for  in- 
dividual engines  this  value  will  vary  greatly  according  to  the 
conditions  under  which  they  operate.  It  will  be  ■  found  that 
locomotives  of  low  net  earning  capacity  will  require  a  differ- 
ent method  of  handling  from  those  of  high  net  earning  capacity 
if  true  -economy  is  to  result. 

Some  motive  power  men  strongly  advocate  the  regular  as- 
signment of  engines:  others  are  advocates  of  pooling  the  serv- 
ice. TIk-  former  claim  more  mileage,  fewer  failures,  more 
reliable  service,  etc.,  while  the  latter's  chief  argument  is  that 
fewer  entjines  are  recjuired  and  that  tliere  is  always  an  engine 
ready  for  the  transi>ortation  department.  But  we  only  hear 
the  mechanical  man's  point  of  view,  and  he  has  only  based 
his  arguments  on  the  results  he  sees,  not  on  an  analytical 
economic  study.  We  have  yet  to  hear  from  a  pureU'  economic 
point  of  view  as  to  which  is  the  better  system.  A  scientific 
economic  study  of  this  question  would  be  of  great  advantage 
to  all  tile  railways  and  would  undoubtedly  lead  to  manj^  changes 
in  the  methods  of  handling  motive  power.  Mr.  Goodwin  lias 
outlined  a  basis  on  which   to  work. 

Strong  exceptions   were  taken   to   ?'?i.%  per  cent  of  a   freight 


Hcat-Trcitlment    of  ^  SiccL      Conijrtlwi    1>y    tbe    Eilitor*    of    Machinery.       278 

pages,  6  ill.  by  9  in.     Illustrated.      15oun<J   in   cloth.     Published  b>'  the 

^;^  Industrial  Preis.  140  f.afayeite  street.  New  Verk.     Price  $2.S0.      ,.-.'; 

During  the  past  two  decades  developments  have  taken  place  in 
the  processes  involved  in  the  Imilding  of  machinery  as  well  as 
in  the  materials  of  construction,  which  have  produced  man}- 
changes  in  the  heat-treatment  of  steel.  The  introduction  of  high 
speed  steel  for  cutting  tools  and  the  various  alloy  steels,  the  use- 
fulness of  which  depends  almost  entirely  upon  proper  heat- 
treatment,  has  made  necessary  the  careful  study  of  proces.ses  atid 
has  produced  many  remarkable  changes  in  practice.  In  the 
preparation  of  this  hook  it  has  been  the  purpose  to  jjlace  on 
record  the  modern  methods  of  beat-treatment,  and  although 
largely  descriptive  in  its  dealing  with  the  subject,  the  book  will 
be  found  to  contain  much  practical  data  of  value  to  those  who 
have  to  do  with  heat-treating  operations.  V::;-'.-/.:'rr^  , 

The  first  chapter  is  devoted  to  a  theoretical  discussion  of  the 
effect  of  heat-treatinent  and  a  brief  digest  of  the  results  to  l)e 
obtained  by  various  methods  of  treating  carbon  and  alloy  steels. 
In  the  following  chapters,  the  various  processes  of  hardening, 
quenching,  tempering,  annealin.g  and  casehardening  are  described 
in  detail,  the  text  being  amplified  by  numerous  engravings  show- 
ing the  construction  and  methods  of  operation  of  the  furnaces 
and  other  appliances.  The  application  of  the  electric  furnace  to 
heat-treatin.g  operations  is  dealt  with  at  considerable  length  and 
a  chapter  is  included  on  the  newly  developed  method  of  case- 
liardenin.g  by  car1)onaceous  gas. 

A  brief  treatise  is  included  on  the  methods  used  to  ineasure  the 
hardness  of  metals.  \'arious  types  of  hardness  testing  machines. 
<Ieveloped  in  this  country  and  abroad,  are  described  and  the  prio- 
ciples  on  which  they  operate   set   forth.  .  -    '  ' 

The  mformation  contained  in  the  book  has  been  mainly  com- 
piled frotn  articles  published  in  Machinery  and  from  the  well 
known  Machinery  Reference  liiK^ks,  and  it  forms  a  very  com- 
prehensive treatise  on  a  subject  about  which  little  of  a  practical 
nature  has  been  written.     •    V -;  .;^v  /^'^.  .  ^V 
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COMM  UNIC  ATIONS 


PRACTICE  VERSUS  THEORY  IN  DESIGN 


;";^'--':'~  %:>■!'■;:'  '.'■■'■•^■■■•^.■'  New  York,  N.  Y. 

To  TTTE  EniTOR: 

On  page  451  of  your  September,  1914,  issue  you  print  an 
in. cresting  editorial  entitled"  "A  Word  of  Thanks."  You 
therein  invite  a  "frank  and  squar^-froni-the-shoulder  criticism" 
of  things  you  publish.  1  wisli  to  accept  your  invitation  and 
'hand  you  ime"  on  the  subject  oi  co-oi)eration.  In  your 
"Word  of  Thanks"  you  say  your  whole  Irvart  and  soul  is  set 
on  bettering  things  in  your  particular  fi'eld,  etc.,  and  in  the 
final  paragraph  you  slate  the  truism:  "After  all,  we  are  really 
one  big  association  with  one  common  int<;Vest,  and  each  one 
of  us  owes  it  to  all  the  others  to  do  our  little  part  in  making 
the  mechanical  department  more  effective  and  more  efficient." 
With  the  next  stroke  of  your  editorial  pen.  however,  you  ex- 
cite discord  where  harmony  and  co-operation  are  of  the  ut- 
most importance  to  the  "common  interest"  for  which  you 
had  just  appealed.  I  refer  to  your  editorial,  "Limitations  of  The 
Designer."  Damage  is  done  by  your  editorial  because  you 
cite  a  specific  ca.se  and  from  it  draw  a  general  conclusion, 
and  in  doing  so  you  furnish  fuel  for  the  lire  of  antagcMiism 
between  the  "practical"  and  the  "theoretical,"  which  is  such 
a  serious  detriment  to  progress  in  any  industry..  ;,;.;;    •■.•:■ 

The  designer  in  a  railroad  organization  is  never  an  inde- 
pendent unit  with  authority  to  depart  from  standards  and  ar- 
range apparatus  to  suit  himself.  The  designer  is,  however, 
a  member  of  the  big  association,  specialty  trained  in  the 
theory  of  mechanics  and  in  the  work  of  reducing  to  a  tangible 
and  practical  form  on  the  drafting  table  the  various  features 
and  arrangement  of  parts  desired  in  a  device  or  machine. 
The  perfection  of  the  result  will  depend  largely  on  the  thor- 
ough study  given  to  the  details  of  the  design  /;/  order  that  it  may 
incorporate  all  the  ^ood  features  Zi.'hieli  the  operation  and  main- 
tenance of  such  machines  hax  e  sIuk\.ii  to  he  adzisable.  Here  is 
where  the  co-operation  o'"  ihe  practical  and  theoretical  is  of 
the  utmost  importance,  and  the  head  of  the  department  or- 
the  one  responsible  for  the  fmished  result  of  the  designer's 
work  should  see  to  it  that  the  designer  not  only  co-operates, 
as  in  this  case,  with  the  man  who  has  "spent  his  life  running 
locomotives,"  but  also  with  the  man  who  spends  yin/ijfe  in 
maintaining  locomotives,  l-'or  example,  see  "yVirl'rake  Re- 
pairs,''' page   165,   Railway  .\ge   Gazette,  July  ^,   1914. 

Great  progress  has  already  been  made  by  the  patient  and 
constructive  analysis  of  existing  designs  of  apparatus  through 
the  co-operation  of  the  manufacturer,  ojierating  men  and  de- 
signing engineers  in  an  effort  to  perfect  the  design  lor  the 
good  of  the  common  interests.  This  good  work  will  go  on 
and  further  improvements  will  be  made  when  the  hearty  co- 
operation of  every  individual  of  our  "one  big  association"  is 
enlisted  in  the  desire  for  the  success  of  the  new  design,  be 
it  of  a  car,  locomotive,  shop  or  other  etiuipment  for  the 
road.  In  the  editorial  you  give  credit  to  the  mechanical 
engineer  for  the  design  of  a  particularly  good  box  car,  be- 
cause of  co-oi)eration  with  the  operating  men.  Why,  tlien, 
blame  the  designer  when  the  same  co-operation  was  not 
insisted  upon  in  the  engine  design? 

Co-operation  cannot  be  secured  by  a  jerk,  but  by  the  steady 
pulling  together  of  all  the  many  members  of  the  "big  asso- 
ciation" of  the  railway  industry.  The  united  efforts  of  so 
many  experienced  and  trained  minds  will  eventually  result 
in  remarkable  improvements  in  working  conditions  and  in 
operating  costs. 

We  all  have  our  limitations,  even  editors,  as  witness  the 
appeal  for  help  in  your  "Word  of  Thanks."  If  the  editor  of 
a  great  journal  needs  help  through  co-operation  with  the 
"practical,"  how  much  more  must  the  designer  need  such 
help?     la  conclusion,   I   refer  to  the   final  sentence  of  your 
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editorial,    "A    Word   of    Thanks,' 

munication    may    "help    the    editoi 

designer  in   enlisting  the   aid   of   ihe   "practical"  in  the  per- 


fecting  of  the   work  intrusted   to 


THE    BONUS     5YSTEM 


and   hope    that    this   coni- 
to   co-operate   with    the 


him. 


F.  yi.  Brinxkerhoff. 


Toledo,  Ohio*' 
To  THE  Kuitur; 

While  I  have  read  many  criticisms!  of  the  bonus  system  for  the 
payment  of  labor,  I  believe  that  sucl  a  system  can  be  established 
in  any  manufacturing  plant  by  a  capable  efficiency  engineer. 
This  has  been  proved  by  the  results  )f  such  installations  in  many 
cases. 

The  reasons  for  the  failure  of  th  ;  bonus  .system  in  so  many 
instances  are  not  the  faults  of  the  sy<  tern  itself  but  may  be  traced 
to  the  short-comings  of  the  so-calle|l  expert  who  is  responsible 
for  the  many  radical  changes  both  in'organization  and  shop  prac- 
tice which  usually  accompany  the  initallation  of  a  bonus  system. 
The  expert  is  very  frequently  deticiemt  in  a  number  of  ways.  He 
often  has  to  learn  the  business  of  his  client  at  the  client's  expense ; 
he  possesses  too  much  egotism ;  his  \4ork  is  frequently  too  largely 
l)ased  on  theory  unbacked  by  practical  experience.  He  is  seldoiTi 
well  enough  acquainted  with  the  des|gn  of  machinery,  tools,  jigs 
and  fixtures.  Througli  lack  of  tact  lie  antagonizes  the  workmen, 
who  in  turn  can  very  easily  make  anpossible  the  determination 
of  a  basis  for  a  fair  standard.  His  standards  are  often  the  result 
of  rough  e.stimates  which  may  do  inj  .Jstice  either  to  the  workmen 
or  to  the  management. 

To  l)e  worthy  of  the  title  of  efficiency  engineer  one  should  be 
an  engineer  capable  of  directing  th^  design  of  labor-saving  de- 
vices such  as  special  tools,  jigs  and  fixtures.  He  should  be  able 
to  locate  machine  tools  for  the  most j  economical  production.  He 
should  thoroughly  understand  the  bonus  system;  but  it  is  not 
worth  while  to  make  time  studies  fo 
standards  of  performance  for  the  w 
the  machinen,-  has  been  thorough!) 
best  possible  use  of  jigs,  templates 
been  made.  He  should  be  able  to  s(  t  up  work  in  a  machine  and 
operate  it  himself,  such  an  accomplishment  being  invaluable  in 
securing  the  confidence  and  respect  6i  the  workmen.  He  should 
have  the  good  judgment  necessary  to  establish  standards  of  per- 
formance which  will  prove  satisfactory,  both  to  the  workmen  and 
to  the  management.  I  have  known  o-called  experts,  in  arriving 
at  standards  for  automatic  machine  ,  to  speed  them  up  to  their 
maximinn  production,  thereby  setting  a  standard  so  high  that  the 
workmen  were  never  able  to  earn  a  bonus. 

W.  H.  Wolfgang. 


■  ^  ■  )'■'■ 
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the  purpose  of  establisliing 
irkmen  until  the  location  of 

investigated  and  until  the 
and  other  specir\  tools  has 


Tkmper.vhre  IxDic.MiNG  P.MNT — A  paint  which  changes 
color  at  various  temperatures  has  recently  been  brought  out  in 
b'urope,  says  F.  J.  Rankin  gf  the  Colorado  Agricultural  College. 
When  applied  to  iron  work  it  is  a  visual  indicator  of  the  run- 
ning condition  of  a  machine  or  otler  apparatus.  The  paint  is 
red  at  ordinary  temperatures  but  turns  black  when  heated,  be- 
coming red  again  on  cooling.  It  is  claimed  that  thff' color  will 
always  follow  the  temperature,  no  natter  how  many  times  the 
cycle  is  repeated. — Iron  .Ige. 

Mf.tric  System  i\  Chix.\. — Chin;  recently  enacted  a  weights 
and  measures  law  in  which  the  meter  and  kilogram  are  pre- 
scril)e(l  as  the  sole  standards,  althoijgh  the  old  system  of  meas- 
ures is  still  recognized.  The  unitsj  of  the  old  system  are  de- 
fined in  metric  terms,  the  length  init  being  exactly  32  centi- 
meters. The  metric  units  are  given  the  .same  "names  in  the 
Chinese  language  as  the  nearest  old  units,  but  to  each  is  given 
the  prefix  "sin,"  which  means  "new."  Thus  the  meter  will  be 
known  as  "sin-tchi,"  and  the  kilogram  as  "sin-king."'    The  metric 


system  was  not  made  compulsory  at 


pulsory  application  of  the  act  beiu];, fixed  later. 


the  outset,  the  date  of  com- 


Reciprocating  and  Revolving  Parts 

■;-vv^;?     l-jA^^^  V:^^  a  Series  of  Articles  Dealing  With  Their  ^  S  -vii^-'  -v 
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im  *". 


■•■V^^:.:>>i,i--'\'' ;'•';'•■>■      I— American  DEslcjr^X  ;^V;.''^\0.';  pi;^;.-.^^.: 

The  late  S.  L.  Barnes  once  said  "The  practical  problem  of  bal- 
ancing is  not  one  of  how  to  balance,  but  of  reducing  the  total 
weight  of  the  reciprocating  parts  to  a  minimum.'       -^ 

The  size  of  the  present  day  passenger  and  freight  locomotive 
has  made  it  more  necessary  than  ever  to  keep  the  weight  of  the 
reciprocating  parts  down  to  a  minimum.  A  certain  Pacific  type 
locomotive  now  in  service  has  a  piston  and  piston  rod  weighing 
900  lb.,  a  crosshead  500  lb.,  and  a  main  rod  970  lb.  When  this 
engine  is  running  a  mile  a  minute,  the  force  of  the  inertia  of 
these  reciprocating  weights  at  the  end  of  each  stroke  is  al)out 
80.000  lb.  or  40  tons.  The  excess  weight  in  each  driver  to  bal- 
ance two-thirds  of  these  reciprocating  parts  causes  a  dynamic 
augment  on  the  rail  50  pt-r  cent  greater,  than  the  static  weight  on 
each  wheel.  This  means  a  total  variation  between  the  ma.ximum 
and  the  mininuun  weight  of  100  per  cent  of  the  static  weight  on 
any  wheel  point.  The  inertia  of  these  reciprocating  weights  acts 
at  a  distance  of  three  feet  from  the  center  line  of  the  locomotive, 
producing  a  large  unbalanced  couple  tending  to  nose  the  engine. 
Kven  the  revolving  weights  in  the  main  wheels,  owing  to  their 
size,  are  far  out  of  the  plane  of  their  balance  weight  in  the  wheel. 
This  creates  another  imbalanced  couple  that  tends  to  rock  the 
axle   across   the  lengine. 

Tlie  aiut)unt  of  steam  force  tiecessary  to  accelerate  or  decelerate 
these  reciprocating  masses  reduces  the  evenness  of  the  final  turn- 

"  ■  *BaKlwirt   Locomotive  Works,   Philadelphia,   Pa. 


ving  moment  at  the  crank  pin.  Tliis  reduces  the  effective  drawbar 
~  pull,  especially   at  high   speeds. 

The  American  railways  seem  to  have  decided  that  the  two- 
cylinder  locomotive  is  a  necessity,  and  to  have  given  up  any  idea 
of  utilizing  three  or  four  cylinders.  That  is,  no  matter  how 
great  the  power  to  be  developed,  it  has  got  to  be  carried  by  only 
tvko  sets  of  driving  gear.  To  do  this  means  that  the  engine  has 
got  to  carry  as  much  as  150,000  lb.,  or  75  tons,  on  one  set  of 
driving  gear,  consisting  of  a  piston,  piston  rod  and  crosshead, 
wrist  pin,  main  and  side  rods  and  crank  pins.  The  largest 
freight  locomotives  now  havp  13  in.  diameter  main  axles  and 
lOj^  in.  diameter  main  crank  pins ;  a  few  years  ago  the  dimen- 
sions of  this  pin  would  have  been  considered  sufficient  for  a 
good-sized  axle.  If  the  weight  of  the  parts  necessary  to  carry 
such  loads  is  to  be  kept  anywhere  within  reason,  great  care  and 
refinement  in  design  is  imperative.  Even  then  the  weights  may 
be  too  great,  and  a  study  of  the  further  reduction  of  weight  by 
tlic  use  of  heat  treated  carbon  steel,  or  of  alloy  steels,  will  be- 
come necessary.* 

Before  studying  in  detail  the  actual  present  practice  in  the  de- 
sign of  these  parts  I  wish  to  present  a  few  tables  of  weights  in 
order  to  show  that  the  average  practice  of  today  is  not  nearly 
as  good  as  it  was  15  years  or  more  ago.  This  may  seem  sur- 
prising, but  it  is  a  fact  Broadly  speaking,  the  weight  of  the 
piston,  piston  rod,  crosshead  and  connecting  rod  should  be  pro- 
portional to  the  piston  load  that  they  have  to  carry.  The  tables, 
1   to  V,  give  data  connected  with  the  reciprocating  parts   of  a 


^ 


.•t 


>.■■■ 

per ,  ■ 

lb.  wt. 

iiain  rod 

126 

87 
101 

91 

80 
102 


98 


•;.>.■■     ^-f'.:-:       "."vH-    .  .:;^ .    '  '',:.     Taui.e  I,  D,\TA  for  REcirR()c.\TtJi<:  P.ibts  or  FjiEiGHT  Ix)gomotive8  Bi'ilt  Before  1904 

'  .''V   "V.  ..•..,■•-■■.■'--'-/.■  i  ;    ..                                          Boiler  Pisioii  "  . .    -.  ^otjil- .  / Piston  load  carrieil,  lb. 

.  "'.;                        '    ■    ■    •■>'■■!  ''';;■ '^-..-vi'  .•:       i^jiinders                              prt'S-  load.  11>.  (ana  , Weight,  11>.    v  ' J.-^  wt.'of  !»er  lb.  \nv  per 

;...,  "ss,;  ■';.■.  .'            and               /     -v.'-         sure,  piston  x  fross-  Pist>jii  and     Main  nciprocat-  wt.   rtc.  M).  wt.  lb.  wt. 

Road  and  type  .   ;.   '■■•^':;.  driving  wheels'- '~-  j.              lb.  full  b.  press.)  head  rod  ro<l  ing  part>,  lb.  i>arts  crosshead  piston 

Pcnn..    2-8-0 .'2  in.  x  28  in.  ;  57  iiv     .V.-,:,;      205  77,900  284  407  615  967  80  274  191 

Nat.    of    Mexico,   2-8-0 21  in.  x  30  in. ;  56  in.     ...;.,     200  69,200  365  433  795  1,155  60  489  160 

Southern    Pacific.    2-8-0 22  in.  x  30  in. ;  57  in.     .,...;      200  76,000  .w3  516  750  1.196  63  221  147 

-Mex.     Inter.,    2-S-O... 22  in.  x  28  in. ;  57  in.     v.-...      200  76.000  365  637  835  1,280  59  ^208  141 

R.   R.   &    1'..  2-8  0 .22iii.  x28in. ;  56in.    ./....     200  76,000  352  437  942  1,213  62  216  173 

Wooilwanl   Iron   to,,  2-8-2,,2,'in.  x2S  in.  >.51  in.     ;.■;»..      200  76.000  567  392  745  1.294  59  134  194 

•.•';; '_\'j>,^."-;;vif  ■■■\' 'V;  ''...•.' •^^.;;.;^•  '  ^^^                     II,    Dat.x   for   REciPkOCATiNG   Parts  of  FKEiGiiT.LocoiitoiiVES   Built  StNcS  1904  :-""  V -•;..' 

-  ■;^- ;.:.■;-';;:<.-:'•: ^■■..^^■■••■■■.•  .'■;>/■;.':/.,  _                                   Boiler  Piston  ,  Total  , — Piston  load  carried,  lb. 

■'v;.';'--!'.;'-r<"'.^   ■:•'•■•■.  ^i;:7  ...■"..^•.     C^                                              prcs-  load.  lb.  (area  y— -Weight,   11). — ■ ^  wt.  of  per  lb.  per  per 

•.   -                                                .•/■.:,-•:.:;■-            and                                    sure,  piston  x  Cross-  Piston  and     Main  reciprocat-  wt.  rec.  lb.  wt.  lb.  wt. 

■'.'■;.                    Road  and  type:  •■.;.•'.,.■.■.' driving  wheels                           lb.  full  b.  press.)  luad  rod  rod  ing  parts,  lb.  parts  crosshead  piston 

;v'V       C.   B.   &  Q.,  2-10-2.......... to  in.  X  32  in.  ;  60  in.     .*....    .175  123,700  706  1,022  1,305-  2,315  53  175  121 

.-.       C.   15.    &  Q.,  2-8-2 28  in.  X  32  in.  ;  64  in.    .v.. V;.»     480  '110,900  706  860  1,238  2,123  52  157  128 

Virginian,   2-8-2    26  in.  x  32  in. ;  56  in.    .....iv     185  98,200  691  715  975  1,845  53  142  137 

Gt.    Northern,    2-8-2 .8  in.  x  32  in. ;  63  in.     ....;.'.     170  104,700  616  873  1,060  1,966  53  170  120 

Lehigh    Valley,    2-8-2 27  in.  x  30  in.  ;  56  in.     ......      175  100,000  582  855  1,065  1,916  52  171  117 

Rock    Island,    2-8-2 JS  in.  x  30  in. ;  63  in 180  110,900  642  1,034  1,110  2,176  51  172  107 

Rrie.    2  8-2    28  in.  x  32  in.  ;  63  in 170  104,700  553  760  1,045  1.785  59  189  137 

15.    &    ().,    2-8-2.. 26  in.  X  32  in.;  64  in 190  101,000  576  760  905  1,743  58  175  133 

-V   T.    &   S.    Fe.,   2-8-2 25  in.  x  32  in. :  57  in 170  83,500  622  754  932  1,795  46    .  134.  110 

Woodward   Iron   Co.,   2-8-2. .  2-+!^  in.  x  .TO  in.  ;  55  in.     ....      200  94,300  530  665  930  1,613  58  177  141 

N.   ().   M.   C,   2-8-2 22  in.  X  28  in.  ;  57  in.    ......      185  70,300  408  471  730  1,207  58  149  149 

B.  &   O.,   2- 10-2,-.. -.i,;j..,.  34 imx  32  in.:  58  in 190  134,000  812  1,180  1,475  2,656  4^'-  «  165  113 

-\\  eragfC  ..  .••^  .v;^  i>  *y«-#^(i.i.»»^  ij. •  ,.•  .n.^*  ^'_,  • .    .•>-»._.■    -■••-•«»..>,,•••.  .-'^  ./r*.v  ■  ■ '  .     •>•-,"•■       ••.♦^•V  53^  165  126 

■/^,:y^'::---''-':,^''li-''''-:i'-:,-:^'''''J!^^^^  Ill,  D.\ta  for  RECiPRocATiNr,  Parts  of  P.vssEXfiER  Locomotives  Blilt  BEFohE   1904 

■-'■'*".■..                                     Boiler  Piston  Total  , Piston  load  carried,  lb. 

t  ylinders                            prcs-  load,  lb.  (ai-ea  r- Weight,   lb. .>  wt.  of  per  lb.  per  per 

anil                                     sure,  i)iston  x  Cross-  Piston  an<l      Main  reciprocal-  wt.  rec.  lb.  wt.  lb.  wt. 

Road  and  type                      driving  wlieels            ;.    -         lb.  full  b.  press.)  head  rod  rod  ing  parts,  lb.  parts  crosshead  piston 

I'enn..    4-4-0    18;<$  in.  x  26  in.  :  68  iti. ;  .;:.      185  ^0,000  169  266  373  568  88  300  188 

I).    L.   &   W.,   4-4-0 20ii.  x26in.;  69in 185  58,000  188  390  595  816  71  308  148 

N.   R.    R.    Mexico,   4-6-0 20  in.  x  26  in.  ;  68  in 200  62,800  322  372  670  995  63  195  169 

C.&.\.,    4-4-2 20in.  x26in.  ;81  in.     ...^,.     200  62,800  343  453  718  1,119  56  183  137 

U.    P..    4-6-2 22  in.  X  28  in.  ;  77  in.    v.v;..     200  76.000  :>43  502  725  1,171  65  221  151 

A.    &    B.,   4-60 19  in.  X  26  in. ;  63  in.     ......      180  51,000  265  357  515  853  59  192  143 

C.  &    A.,    4-4-2 20  in.  X  28  in. ;  80  in 200  62.800  365  429  795  1,152  54  172  146 

P.   &   R..   44  2 21  in.  X  24  in. ;  84  in 220  76,000  352  437  942  1,213  63  216  174 

C.   &  A,   4-6-2 22in.  x28in.  ;80in.    .,..v.     200  76,000  365  560  805  1,287  60  208  136 

N.    \.    X.    11.   &  H.,  4-6-0...  20  in.  X  26  in.  ;  73  in.     ......      200  62,800  298  476  766  1,121  56  210  132 

N.  Y.  C.  &  St.  L.,  4-6-0 20  in.  X  26  in.;  72  in 200  62,800  330  405  726"  1.062  59  190  155 

Average    ..,»•♦.,.,.. ..Hf*y.«,».w«-;i.i>.»^- ...  ...  •>••..  .  ,.<..  ,i  ~.  ■.    iiS:    -    --218  153 


— \-  •.- 

per 

lb.  wt. 

main  rod 

94 
90 

100 

99 

94 
100 
100 

111 

89 

101 

96 

90 


\ 

per 

lb.  wt. 

main  rod 

134 

97 

93 

88 
105 
100 

79 

80 

94 

82 

96 


95 


lOQ 


no 
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Tahm;  1\',  Data  for  Recifkocatinc  Pakis  oi-    I'ASSENt-tR   LocoMutives    Ruili   Sixce    19  i"t 


4-6-2. 


'..•-■..'     Road  and  type:- 

Penn.,    4-6-2    .* 

C   C.   &   O.,  4-6-2...' 
X,  Y.  N.  II.  &  H 

C.   G.   W.,   4-6  2 

C.    &    O.,    4-6-2 

B.   &  O.,  4-6-2 

X.    Y.    C,   4-6-2 

Lehigh    Valley,  :4-6tZ.  . 


,r  ■        :  Cylinders 

.;',v  and 

.  ■  '■.••driving  -wheels!  ■'.! 

;i36  in.  X  26  in.  ;  80  in. 
. .  25  in.  X  30  in.  ;  69  in. 
. .  24  in.  X  26  in.  :  79  in. 
.  .  25  in.  X  28  in.  ;  73  in. 
.  .  J7  in.  X  28  in.  ;  73  in. 
. .  J4  in.  X  28  in.  ;  76  in. 
, .  J6  in.  X  28  in.  ;  79  in. 
. .  J5  in.  X  28  in.  ;  77  in. 


.iv. 


'■\y'^--.\^-'Mtnfpt    . ,-. 


t.  •  w-.h  ••••.•  tf  •' f  •  • 


»  lik^  ••  ?*•••  •  i:.'«>  •/i'w"*.  f '•  9'<^' 


;  f  '■   • 
;■'•"»■■ 


Boiler 
pres- 
sui  e, 

lb. 

205 

200 

200 

!»/ 

185 

190 

200 

210 


Piston 
load,  lb.  (area 

piston  X 
full  b.  press.) 

109,000 

98.000 

83,000 

>      93,300 

105,800 

85,900 
106,200 
103,000 


Cioss- 
licad 


491 
535 
369 
493 
561 
595 
585 
445 


-Weight,   lb 
Piston  and 
rod 

650 
670 
640 
742 
907 
660 
787 
704 


Total 
wt.  of 
reciprocat- 
ing parts,  lb. 

1,624 
1,613 
1,423 
1,633 
1,905 
1,655 
1,786 
1,531 


Mm./-:0,:'Ko.  3 


-Piston  load  carritd^  Ib.^ 


p  -r  111.         per 
wl  ,  rcc.     lb.  wt. 
p  irts     crosshead 


)7 

i7 
5 
VA 

7 


'.:  ?■•.  ^  - : 


..    T^niE  y,  Dafa   FOR   Reciprocating  Parts  of  Locomotives  Built   in    I9I4,  with  Especially  1 


Road  and 
P«.nn.,  4-6-2  . 
Penn.,  4-4-2  , 
Penn.,  2-8-2  , 
P.  &  R..  4-4 
C.   B.   &  Q.. 


type 


0 

2-10-2. 


Cylinders 
and 
driving  wheels 
in.  X  28  in.  ;  80  in.     .. 
'  J  in.  X  26  in.  ;  80  in. 
in.  X.1JO  in.  ;  62  in.     ., 
i';.  X  24  in.  ;  68/j  in. . 
in.  X  32  in.  ;  60  in.     . . 


Boiler 
pres- 
sure, 
lb. 
205 
205 
205 
220 
175 


Piston 

load  , — 

lb.  (area 

piston  X         Cross- 
full  b.  press.)   head 


114,000 
89,000 

114,000 
76,200 

123.700 


491 
327 
532 
302 
526 


•Weight,  lb. — 
Pis-ton 
and 
rod 
520 
408!^ 
516 
464 
945 


Main 
rod 
930 
720 
939 
590 

1,035 


Total 
wt.  of 


•Piston  lo  id  carried,  lb. 


reciprocat- 
ing parts,  lb. 
1,376 
1,014 
1,470 
1.031 
1,936 


per  11).  wt.      per 


01  rec. 
parts 
83 
87 
77 
74 
64 


lb 

crossl 
3 


w 


2 
21 


.'5! 


23 


.\vcragc 


77 


25 


number  of  locomotives ;  then  follows  the  most  important  part^ 
tilt-  amount  of  piston  load  carried  per  pound  of  weight  of  the 
parts  collectively  and  of  each  part  separately.  The  average 
figures  are  given  at  the  bottom  of  each  table.  The  tables  have 
been  divided  into  passenger  and  freight  locomotives  built  before 
l*;04  and  since  11^04,  and  a  fourth  table  is  given  including 
.'ive  engines  built  recentl\%  in  which  e.xceptional  care  has  been 
taken  in  the  matter  of  designing  the  reciprocating  and  revolv- 
ing parts. 

If  the  reader  grasps  the  substance  of  these  tables,  it  will 
t-nable  him,  without  going  over  a  lot  of  data,  to  see  that  we  are 
iKtt  doing  as  well  in  respect  to  the  design  of  reciprocating  parts, 
as  we  did  in  the  past  on  smaller  engines.  An  examination  of  the 
first  engine  given  in  each  table,  freight  and  passenger,  will  show 
cases  before  1904  that  are  so  far  above  the  average  as  to  be 
striking ;  and  one  of  the  passenger  engines  is  not  only  above  the 
average,  but  it  is  better  in  nearly  every  weight  per  load  carried 


unit  of  zvork  done  may  be  rcduccc      Light  parts  do  not  neccs 


215 
183 
225 
190 
188 
144 
180 
231 


per 
lb.  wt. 
piston 

169 

146 

130 

125 

116- 

130 

134 

146 


per 

lb.  wt. 

main  md 

102 
106 
90 
105 
109 
103 
115 
121 


*■»    ■•.'»' 


-*     -     ■.      '^ 


8  194  137 

IGHT   Parts 


106 


ad 


7 


per 

lb.  wt. 

piston 
219 
218 
220 
164 
130 


190 


per  lb. 
wt.  mair. 
rod 
122 
123 
121 
130 
119 

123 


Refer- 
ence 
for 
photograph. 

.  -  -  ,,* 

Fig^"!'^ 

Eis-  - 

Fig.  30 
Fig.  19 


an  stronger  parts.  -C-':'.  -^  ■". 
and  the  flying  machine,  by 


sarily  mean  Zi'eak  parts,  but  may  m 

The  designers  of  the  automobile 
using  great  care  in  detail  design,  aiul  by  the  use  of  high  grade 
steel,  have  reduced  the  weight  of  t  leir  moving  parts  to  a  mar- 
velous degree.  The  locomotive  vnj;  ineer  can  do  the  same  when 
he  makes  up  his  mind  that  it  is  n<  cessary  and  decides  to  start 
anew,  determined  to  obtain  definite 
In  the  remainder  of  this  article  it 
detail  the  notable  results  obtained 
eating  parts  of  several  locomotives  liuilt  in  1914. 

The  Pennsylvania  Railroad  in  191ft  built  very  heavy  and  pow- 
erful .-Xtlantic  (see  Fig.  1)  and  P;«.'itic  type  locomotives,*  botli 
of  which  have  a  very  heavy  weight  on  drivers.  To  safely  per- 
mit the  use  of  such  a  weight  it  was  imperative  that  the  excess 
counterbalance  weight  in  the  drivers  should  not  exceed  a  certain 
figure  at  a  given  speed.     It  was  determined  that  at  70  miles  per 


results  in  weight  reduction, 
is  the  intention  to  show  in 
ti  the  design  of  the  recipro- 


■.  ■.  -  '■':  y. 


Fig.   1 — Running   Gear  of  Pennsylvania    Railroad   Atlantic   Type   Locomotive,   Class   E6s 


than  any  of  the  recent  five  cases  of  special  locomotives  given  in 
the  last  table.  A  great  many  of  this  class  of  4-4-0  type  loco- 
motives have  been  built  and  are  still  running,  and  I  feel  safe  in 
saying  have   shown   no   failures   in   these   light  parts.         ^ 

This  brings  us  to  the  main  thought  which  the  writer  wishes 
lo  bring  out  in  this  paper,  and  to  a  fact  that  each  reader  should 
consider  carefully.  .As  the  sice  and  pozver  of  the  loeomotivc 
is  increased,  the  mozing  parts  per  unit  of  zvork  to  be  done  need 
not  be  increased  in   voeight.     On  the  contrary  their  zveight  per 


hour  the  centrifugal  force  of  the  ekcess  weight  in  the  driving 
wheels  should  not  exceed  30  per  ce  it  of  the  static  weight  on  a 
wheel  point ;  or,  to  state  it  another  way,  the  variation  between 
the  maximum  weight  and  the  minimi^m  weight  on  a  driver  should 
not   exceed  60  per  cent  of  the   static  weight.     This  definitely 

*.\  description  of  the  Pennsylvania  Atlintic  type  locomotive,  class  E6s, 
was  published  on  page  63  of  the  Railway  Age  Gasette,  Mechanical  Edition, 
for  February,  1914,  and  a  description  Of  the  Pacific  type  locomotive, 
class  K4s,  and  the  Mikado  type,  class  Lis,  Fig.  2,  was  published  on  page  343 
of  the  July,  1914,  issue. 


March,  1915 
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itr 


settled  what  the  reciprocating  parts  must  weigh,  and  in  order 
to  bring  the  weight  of  the  parts  within  this  limit  it  was  found  that 
only  60  per  cent  of  the  reciprocating  parts  could  be  balanced 
The  weights  of  these  parts  are  given  in  table  VI/  ;>";,-;;{   U'^ 

T>VBLE    \'I— Weights    of    Reciprocatikc.    Parts    of    I'ENNsyi.VAiriA:  'v 

";;'■••'.'•,.     ■•.,•••:•■''■.■■.■.••■    ••■-■.-.  ■-■'-  Locomotives     ■..'.■■  .    ■ '■,'' 

;>^,:  ;"V:-V  ■,;■!:•  S^i^•'.V■^■w--<^''■   ,    ./   -    ^    ■    '-C'-^^ir ■:[':'?}■         weight,  Ib. 

•"  '   "'       '•■'    ■-   •''-■.  ■'"•-'■'—-           ■••■  ':*'■'  •■••■•;-^""'    ■•■'■-'■■  Atlantic,  Pacific, 

Name  of  part  K6s  K4s 

Piston,  piston  rod,  extension  rod,  crossliead  and  key....  408.5  520 

Crosshead   and    wrist    pin 312  480 

Lap  and  lead   lever  connector 15  11 

Front  end  of  main   rod ...._....,...,....,  279.5  365 

Back    end    of   main    rod .'.....'..............  440.5  565 


means  to  produce  such  light  parts  and  still  retain  the  requJmt 
strength.  Figs.  3,  4,  5,  6  and  7  show  the  jiiston.  piston  rod. 
crosshead,  main  rod  and  side  rods  for  the  .\tlantic  type  loco- 
motive class  E6s,  and  Figs.  8,  9,  9A,  10,  11  and  12  for  the  Pacilic 
type,  class  K4s.  The  unit  stresses  have  lieen  noted  on  liie 
drawings  at  the  different  sections.  They  are  based  on  a  maxi- 
mum piston  load  ecjual  to  the  ])roduct  of  the  area  of  the  piston 
and  the  full  boiler  pressure  and  a  proportion  of  the  main 
rod  load  on  the  side  rods,  in  the  case  of  the  .Atlantic  type  ?^ 
>er  cent,  of  the  Pacific  type  70  per  cent. 

The  pistons  arc  of  rolled  steel"  of  umbrella  shape  and  are  of 
extremely   light    section.     The   unit   stress   has   not   been    deter- 


Fig  2 — Running  Gear  of  Pennsylvania  Railroad   Mikado  Type      Loconiotivet  Class  Lis 
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■  The  material  for  the  main  and  side  rods,  piston  rod,  pins  and 
valve  motion  parts  is  silico-manganese  carbon  steel,  heat  treated, 
with  the  following  characteristics:    ;,...-.  ;V' 


Carbon    ..»., 0.50  per  cent 

Manganese     .'.'.i  '.'.. ; . .  .0.55  per  cent 

Silicon     0.20  per  cent 

Phosphorus   . .  .Not  over  0.03  per  cent 
Sulphur    Not  over  0.03  per  cent 


ntimate  strength. 85, 000  It),  per  sq.  in. 

Elastic  limit 50.000  lb.  per  sq.  in. 

Elongation  in  2  in 20  per  cent 

Reduction    in    area 40i>ercent 
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Fig    3 — Piston    of    Pennsylvania    Atlantic    Type    Locomotive 

The  pistons  are  made  of  rolled  open  hearth  carbon  steel.  The 
crossheads  are  of  cast  steel  made  by  the  electric  furnace  process, 
with   the   following  qualities : 


Carbon    0.40  per  cent 

Manganese    0.48  to  0.60  per  cent 

Silicon    0.22  to  0.28  per  cent 


Ultimate   tensile   strength, 

70,000  to  80.000  lb.  per  sq.  in. 
Elongation  in  2  in.  .  12  to  25  per  cent 


Until  a  designer  has  actually  tried,  he  does  not  realize  what  it 


mined,  as  there  is  no  really  satisfactory  formula  for  the  design 
of  pistons.  '  Unwin's.  Seaton"s  and  Bach's  formulas  are  all  well 
known,  and  the  designer  may  possibly  use  them  all  as  a  guide ; 
but  in  the  last  analysis  he  must  use  his  judgment,  especially 
with  this  shape  of  piston,  as  it  is  known  to  be  actually  stronger 
than  any  of  the  formulas  will  show. ';  It  will  be  noted  that  no 
casr  iron  wearing  shoe  is  used,  and  that  the  wearing  surface  of 
the  rim  is  only  3^  in.  wide,  but  the  piston  rod  has  an  extension 
tail  rod.  If  the  extension  rod  had  not  been  used,  the  employ- 
.ment  of  such  a  harrow  wearing  surface  as  3j/2  in.  would  hardly 
have  seemed  wise,  and  it  is  possible  that  a  cast  iron  bull-ring 
might  have  had  to  be  used.    But  with  a  wider  ring  made  of  cast; 
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/foe/  Before  Srredp/ng. 
Fig.  4 — Piston    Rod   of   Pennsylvania   Atlantic   Type    Locomotive 

iron,  and  no  extension  tail  rod,  the  weight  would  have  been 
greater  than  the  piston  head,  even  allowing  for  the  added  weight 
of  the  extension  piston  rod  and  the  sliding  shoe.  There  is  a 
beliei  that  an  extension  piston  rod,  unless  it  is  very  stiff  and 
kept  isarefully  lined  up.  is  of  little  value,  but  a  hollow  extension 
rod  of  large  diameter  can  be  made  stiff  and  at  tlie  same  time 
ver/ light.  -:;:'!   ^■:.    K^'-    '  • 

'he  details  of  the  piston  rod  atid  its  extension  and  the  rod 
^tension  shoe  are  clearly  shown  in  Figs.  4,  9  and  9A.  These  rods 
ire  made  of  carbon  steel,  heat  treated.     The  method  of  manu- 
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Liii^JU  {'arts  do  M'M,  nect-j:- 


atid   till    tlyinji   inaviiitu*.   liv 
1<1   by  tlu'  use  of  hi^'h  j^riidc'; 
uir  lUnvhiu  )>arts  t.^  a  iiiur- 
luir  can  «l<i  tilt  ^aim-  wlun 


^^iiinjltvr  t'.t";l'.K»'|»moiiV.c> ;  rluii  iV'U.y.w  >  th<.    nii>-t   iini"  i  lain  iiari^-      unif  ■<.>/  xci>ii-  ii<'.n-'  limy  1v' iiuhiCi'i 

tlVt  .;»iri«.um  tit  'jrtstt'n  Iti^^^  P"iH''I  "'    «a iulit  <>t  the      xnrity  nfinii,  uvuk  puris.  hut  iriiiy  in  ■iin.dn'n^ii'r  farts.  ' 

.•r^irt>-  volU'i-tivcly    aiui    oi    &dch.  iiiiTX   ^t■pafa.tl•ly.      Tlu'    average 

tjiitire<  are  ^i\en  at  the  f""tt<.m  Of  each  t;U>Ie.     Tlie  talile>  have 

liven  «li\i«Je»lintu  j).'»>s«:*nj;eraint  ireiiiht  liKNuni.livi  •>  Iniilt  i)ei'<)re 

lyW    nni\    >.hjce  J^>4.     aii«l    a    i'i>urth    t;iU.Uv,is    i.i\eii    ituludinj; 
•iA<   trJljiim'^   built    receiitly.    in    \vluck  fxcej>li«'iial    care    ha-    hecn 

taken  m  the  matter m"  .«|t>rij{hing   the   reciprocal iiii:   aii.i   rev..l\- 

Mli*  parts.  : 

•  If  the  reader  grasps  the  substance  oi  tlie>e  lal-Ie*.  il  will  detail  the  notable  results  t.btaintd 
•iiwWe  hitn.  wilhoiu  goinji  over  ;^  tot  of  data.  t..  see  that  we  are  catinjj;  part«-  "i  se\er:il  lucon-.tix  t - 
viiot  tl<'in>!  as^vell  in  respect  t<>  the  «lesiij:n  ..t  recii>r'»iati!iii  parts.  The   i*enii\\  h  ania   Kailn.ail  in   I'M 

iv^  we  did  in  the  past  on  <iiialler  enjjines.     An  exatninati"n  ..t  the       ert'ul    Atlaiitic    (see    I'ig.    1)    and    l';i 

iVrst  €ngine  given  in  each  table,  freijiht  and  i>a->stiiiier.  will  show       of  which  have  a  very  heavy   weit-hi 

i.*a'^es:  iH'fore  1*J04  that  are  so  far  above  the  avera.ye  as  lu  be  init  the  use  of  .-.ticli  a  weigiit  it  w; 
^trikiilK:  atid  one  of  the  passenger  engines  is  not  only  abo\e  tiie  counterbalance  \\ei,i;ht  in  tlu  <hi\er 
;  ^ivefajle;  tot.  H  i$  hett^I^  hi  nej^Iy  cv^^^  load  earned      *'8iift;  at  a  i:i\en  «.p,iii.     It  was  det 


JlU'   desijiuers   ttf  the   airtoni< >bik 
u.sin;,'  i»reat  care  in  detail  desiuti. 
steel.   Iia\e   rednced   the  ^timht   "i  t 
\eloiis  ilciiroo,      Ihe  locoiii<iti\e  ui 

he  makes  up  his  mind  tliat  il  i-  lulessarv  and  tlecidtS:  16  stitrt 
aiKU.  ditennined  to  oIit,>in  de!  nitt  lresnlt>  in  weight  re<hi»ti(«il. 
In   the  remainder  of  thi<  article   it   i-   the  intentioiv  li    show  tn. 

1  tile  design  of  tin-  recipro- 
uilt  in  1914/:  .,..:^/;^■7^:•.'.y^' 
■^  built  \ery  heiny  .«nil  {vf)\\- 
ilK  ty|)e  bKH.nu.tivc'^.''  both 
oil  drtverK  To  •-afely  per- 
s  imperative  that  the  fxccss 
should  not  exceed  a  certain 
rinined  tliat  kt  70  miles  per 
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Fig.    1 — Running    Gear   of    Pennsylvania    Railroad    Atlantic   Type    Locomotive.    CInssj  E6s  ..    . 
ivecas^.sof  S|»ecial  locoiiioti\es  j.;i\eii  in       hour   liu-   ceiitrifuyal    force  of   the  Acess   weight 


;     than  any  bi  the  reccnlt  fii 

.  the  laAt  taWe.  A  great  maiiy  of  this  clas.s  of  4-4  0  t\pe  loc..- 
.    motives  have  been  built  and  ai-e  still  runnint;.  aiid   I    fee!   >afe  in 

•. .   .siying   have   >huwn  no   failures    in   tiusi    Iigiit   parts 

-  .  I  his  brinys  us  to  the  main  th<..uyht  whii'Ii  the  writer  wisiies 
•(  .V  V>  ''.rirtg  iiin  in  this  pa|>er,  awtd  to  a  fact  tliat  eacli  re.ider  sl),,id(l 
;,■  ;consi<tcf  carefully.  As  tUc  size  and  poit.<i-r  of,  tlu-  h>i(>m<>the 
-;  -  iiS  i:tcrcasrd.  the  moriiii:  parts  pee  unit  pf  zcorh  /.<  /'«•  done  need 
"..'  HVt  ht'  inereased  in   iieialit, .  On   the  Contrary  their  xeeight  per 


in  the   drivuig 

It  {>{-  the  static  weiglit  on  a 

wav,  the  variatioi;    r'Ctween 


ulieels    should    not    exceed   .^0  )ier   ct 

wheel    jioint  :   or.   t<i   state    it   another 

the  maximum  weight  and  tlie  minimi]  ii  weight  on  a  driver  sh.mld 

not   exceed   60  per   cent   of   the    .sti  ic   weight.     This   definitely 


'.\    iJc'ScHiition    of   the   Pennsylvania    Atl 
was   iniMishtil   dii   (i.-i^r  63   of   the   Raihvay 
for     Fel.ruary,     1"'I4.     and    a     dtscription 
rlas-  K4s.  :md  tlie  .Mikji.lo  tyiu-,  c.la,*«  Lis, 
of  the  July,   1914,  issue,  ■  • 


ntic  tyi>e  locomotive,  rlafs  Efiii. 
1  liC  (iiicctu-,  MccltaHi,  ai  Editicn, 
I  tilt'  I'acific  type  locomotive, 
'itr.  2.  was  published  ('r.  page  34.V 
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sttttcd  what  the  rociprocdting  parts  mu>t  .weitih,  unil  iti  ,f»f <lor 
to  bring  the  \vc  ij;ht  oi  thv  parts  witliiii  tliis  Tiuiit  it  v\  as  f<nin<i  that 
ojily  tiO  per  cont  of  the  rociprocalini;  ]iari>,  c<niUi  !•<•  lialaiiVcO. 
The   weights  of  these  parts  arc  given  ititaWe   \'J:.  ;  ■/   "  ■  r'/^Ut:, 

'■    ,  ■    '  ■■-"    ■  .•-   ' '       ■■:■■"■"■■"'■:     ■     liOt'OAt"!  iVKs        .■:■'■■■:     :'■       ■■■'^-.-■:-  ■■.■:i^-.^■'■:- 


Pii'loti,   ]iist6ii   rod,  cxtoiisioti  rci<I,.  l'l•■u^^hcif^l•,ul■'^.^  tic^  . 
Crll^^hla^l    ;ii  il    \vii>t     pin.  .  ,j  .........  ,\  .;■.>,.>..  7. 

Lap  aiid   leail   ItVcr  c»iuiu-ctor.  ....>■..  ..........  ,.i..,. 

Front   tnd   ni   in.iin    md.  ...>,....,..........%...'. , 
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Atlantic,  ..'I'avhK. 
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jiuatis  to  jproUuce  such  light  pitfts  ailif  MiU-  retiiii:  Jthe' rcqmrtU 
^tixiigih,     1  tii>.  .3.  .4,   5,  (»  an«!  >  ?sh<j\i    t^K^  :pj"^tV'iL  jM*tiiU  t^mT.,;. 
i:roVshtacI.   tiiaijr  r<Kf  and   side  roil>;_lor  the-  Atlaiitic  IV^k-  4'>cV.- 
•inotn5c:^)ji^?^  fc6^^^^^^       Figs.  8,  <)^  SJA.  10.  li .  sM  .U  U^  tjie :  J^n  le 
:typc'..  ckii^s    K4s;    :  1  hv   ^wit    stresses   hav^e-  liven    -ti^-tefl.  :r>ii.:  th<i  .•; 
v<{rvn\linys  at  ihe'^hJU  r<  in  >ieti<n)>;  .:  f  hey  a,te.  I)a>it!  >>»i  a  inaNJ-r 
inniii  piston  -l«-»ai!  <-<ni.ii  t' >  tlie, pr».Mlu.et  (ii. , the  area— st  \h\   prst-.ir 
aiiu   (he  "fuir  Ijoikr  jire»Hrv    atsF  '  ji  ^  t»fojM>rtiMii .  icf    diy    •«»''':; 
'  rbirl  losU'on  .the  >i»lc  r. .<ls.  in  the.  c^^^sc  of  the  Ai.Utntic-iypc,f<<i-. 
per  cent,  of  th^  Paciiic  type  7U  per  vent,    ..        ;;...'->     ;  /  ■ : 

The  pistons  are  ff  Tolled  >teelf  ol  J4inhi^:lla^lviix.^atid  ^ 
\?«treiiiel\:   liglit  *se(;Ti.'ii.      'Ihe  ;iinit^ stress  fct':'    HV'T  jJieii^iJ  ^^iftet* 
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Fig  2 — Running  Gear  of  Pennsylvani.a  Railroacj   Mikado  Type      Locomotive,  Class.  L1».. 
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!■  The  material  lor  the  main  and  side  rod.s,  piston  rod,  pins  an4 
Valve  motion  parts  is  .silico-niangane^eGarlK?n  steel,  heat  trt'ated, 
wit!)  tlie  following  characteristics: .......:  -  '^  v  :  :  •'    .\'  '.  :. 

I'ltimalf  str«tiKtb.S.=;,<iO&  111.  per  ><j.  in/ 
Klastic   linnt.......  .-0.000  11).  per  ^|.  m. 


Carbon     .  .  .  . ■.  '.-.  .  .0.50  |>er  cent 

Maiisane-K-    ;...-... . .  . .  .:.0..S5  per  cent 

Silicon     ......  .  .'.  .  .'.  .  .  .0.20  per  cent 

IMio-jiliorns   . .  .Not  over  0.03  jicr  cent 
Sulphur    .  .>  ...Sol  over  0.03  per  cent 
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:'\      Fig    3— Piston    of    Pennsylvania    Atlantic    Type    Locomotive,  ;:' 

The  pistons  are  made  of  rolle<l  open  hearth  oarliMn  steelt  .  The 
crussheads  are  of  oast  steel  madt  !>\  the  electric  furnace  process, 
with   the    following  (jualities :  . 

I 'Itlniate   tensile,  strenjtth.''     -' 

70.000  to  .80.000  111.   per  Vq.  in. 
Kl<  n^alion   in   2   in. .  12  tn  25  per  cent 

.Until  a  «lesigner  has  aottially  tried.  li«    d..e>  imt  reaU/e  what  it 


.Carbon  ... 
.Mahganese' 
Silicon    . . . 


. ,.  . . , ;  .0,40  per  cent 
.0.48  to  0.60  per  cent 
.0.22  to  0.28  per  cent 


:  mined,  as  there  is  nu  really  satisfaolory  formula  for  the  des^igii 
<»f  pistons,    rnwin*.  Sealon's  and   Uaciis   formula-,  are  all  vv<Il 
known,  and  tiit*  ttesigner  nia\   po»ilily  use  ihein  all  as  a  guide; 
biit   in   the   last   analysis    he    mttst   use   his    judginent,   esiH-ciany 
with  this  shape  of  piston,  as  it  is  known' to  l>eaclualty  stronger 
than  any  of  the  formulas  will  show      It  uill  he  noted  that  no 
-east  iron  wearing  sh-^e  i>  ustd,  and  that  the  wearing  surface  <■•; 
the  rim  is  only  3^i:^n.  \vide.  hut  the  |>iston  rod  has  ;m  extension 
tail  rcHh:   If  the  extension  r<'<l  hat!  not  been  u?ie'd,  tlie  employ- 
ment «>f  .stioh  a  narrow  wearing   surface  as  3' j  in.  wouhl  hardly 
■have   seemetl   wise,  and   it   is  po>>iMe   that   a   cast   iron   hull-ring 
tnight  have  hjitl  tV)  he  usid.     T*ut  with  a  wider  ring  made  of  <:ast 
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i*»»i. 


..->_-__i.:^-^--. 
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Fig.   4— Piston    Rod   of   Pennsylvania   Atlantic   Type    Locomotive,  ' 

,  iron,  and  iK>  extension  tail  rod...  the  weight  would  have  been 
greater  than  tire  pi"ston  head,  even  allowing  for  the  a<l<led  weight 
of  the  extension  piston  rod  and  the  sliding  shoe.  There  is  a 
belief  that  an  extension  piston  rod.  unless  if  is  very  stiiT  and 
Jcept  carefully  lined  up.  is  of  little  value,  hut  a  hollow  extension 
rod  of  large  diameter  caii  Ik*  nra«le  jstifT  and  at^he  saine  tim6  . 
very  light,  .v  •.'-...  ,.  \  ■'':'-'••■.:■  ^Cv  •".-.'' ^  •I'----     ^^' ''.''' j''~:':'.-'\ 

The  details  of  the  piston  r^d  and  its  exf en <iVii  and  the  rod" 
e.xtension  shoe  are  clearly  shown  in  Figs,  4,  9aTTn  9A.  These  rods 
are  made  of  carbon  steel,  heat  treated     The  nietliod  of  maiiu- 
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facture  is  clearlj-  shown ;  the  rod  is  forged  and  then  hollow  stresses  are  noted.  Although  this 'rod  is  extremely  light,  it  is 
bored  throughout  its  length.  The  necessary  sections  are  then  stiff  in  compression  ana)flexure,  and  there  should  be  no  reason 
swaged  down  as  shown  in  the  finished  rod.     The  load  and  unit      for  its  causing  trouble. 
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Main   Rod  of  Pennsylvania  Atlantic  Type  Locomotive 
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'  ^he  crossh^^^^^i^^ov^n^ini^^^^^^  based  on  a  load  equal  to  the  area  of  the  piston  times  the  full 

crosshead  has  been  standard   on  the  passenger  engines   of  the      boiler  pressure.     These  stresses  are  conservative. 
Pennsylvania  Railroad*  and  on  many  New   Haven  engines  for 
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Table    VII— Stresses    in    Piston    Rod    and    Crosshead    of    Pennsylvania 

..--■-.     ".  - .  ;    1/ .-,  Locomotives 

•■•.:'..>' .I.- "'.     ;•..>'.-'>.  Amount  of  stress,  lb.  per  sq.  in. 
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71,200  lb. 


f'Z5.S0pib. 


-l/lU— A7^---j 


\'^- 


Cnt  Right  and  One  Left. 

Detail  Sfx»rn  is  Right. 

Steel.  Heat  Treated. 


■'  Section;  and  nature  of  stress  ■",'?,  ".^ 

I      .Shear   on   key    -•• .^        a  e,^[i 

■      Tension  in  rod  through  key  way . .     J'°=" 

■;      Tension  in  neck  of  crosshead  through  keyway.v^?.;    .  .M"" 
Crushing  of  key  on  the  rod.  .v.. .,,:,,••  ».«-^> •>",*•»■;.-:  W^W» 


fi  Atlantic  type.     Pacific  type. 
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Fig.   7— Side   Rod   of   Pennsylvania   Atlantic   Type    Locomotive 

years.  With  the  exception  of  the  old  style  cfosshead  vkrith  a  solid 
wrist  pin  and  u.sing  four-lmr  guides,  as  shown  in  Fig.  9B,  it  is 
the  lightest  tjpe  of  crosshead  made,  in  relation  to  its  strength. 
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JhtPJihrt  Rin^  ihoufd  be  furned  ^  htye'' 
If**  *•»  ,f  in  diamefmr  fhon  bofT  of u^&ndgr aid ff>en 
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SecHon  Showing  Crosshead  /Assembled. 
.'Fig.  9A — Extension  Shoe  for  Piston   Rod  Shown  in  Fig.  9 


Cru^hing   of   key    on    crosshead .<.» 

I'.earing  pressure,  pin  on  crosshead..;.... 
Compression  in  main  shank  of  piston  rod. 


16,200 

4.450 

10,300 


13,800 
4.600 

10,400 


Qtpfh  offf'n^  should  be  ^  .■  qO 

f^s  fht  difference  in  radius      'cjC' 

.-.      Fig,   g — Piston  of   Pennsylvania   Pacific  Type   Locomotive        ,•  . 
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These  crossheads  are  made  of  0.4  carbon   steel  by  the  electric 
furnace  process,  and  the   railway  officers   state  that  this   is  the 


/,/j^  lenglh  to  0key 


The   crossheads   have   ample   gib   surface   and   bearing   surface 

*wjiere  the  pin  bears  on  the  crosshead,  a  ver>-  essential  point.   The 

oiling  of  the  wrist  pin  has  been  carefully  worked  out  and  is  clearly 

shown   in  the  drawings.     The  lap  and   lead  connecting  link   is 

driven  from  an  e.xtension  of  the  wrist  pin.    Studying  these  cross- 
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Rod  Before  Stredgirjg. 

Fig.  9 — Piston   Rod  of  Pennsylvania  Pacific  Type   Locomotive 

only  method  that  insures  these  castings  being  sound.    The  unit 
stresses  on  the  various  sections  are  given  in  Table  VII  and  are 


t< e|-- ^    'i'SphtPin      1<.^.J<- 

FlQ.  9B— Fqj^r-bar  Crosshead 

heads  in  detail  it  will  be  found  that  no  unnecessary  metal  has 
been  put  into  them ;  the  one  point  that  may  be  raised  is  that  they 
are  not  as  strong  when  the  engine  is  running  backwards  and 
therefore  are  unsuitable  for  freight  engines. 

The  main  and  side  rods  for  the  Atlantic  type,  class  E6s,  are 
shown  in  Figs.  6  and  7,  and  for  the  Pacific  type,  class  K4s,  in 
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Figs.  11   and  12.      These  rods  are  made  of  open  hearth  carbon       back  stub  of  the  main  rod  follows  ^he  railway's  standard  prac- 
steel,  heat  treated.     The  loads  and  unit  stresses  at  the  different      tice.    This  is  a  strong,  light  stub,  bi^  the  writer  does  not  believe 

'■.**,'•  |^,~^ — ^t^ 
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Fig.   11 — Main   Rod   of  Pennsylvania   Pacific  Type   Locomotive 


sections  are  noted  on  the  drawings  and  arc  given  in  table  VIII.      that  it  can  be  made  any  lighter  than  a  stub  that  uses  a  strap  and 
Great  care  has  been  given  to  every  detail  of  these  rods.    The      bolts.     The  side  rods  have  been  made  unusually  deep,  giving  a 
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correspondingly  low  whip  stress  at  high  speeds.  The  knuckle 
pin  of  the  side  rods,  Fig.  12,  seems  unusually  large,  but  this  size 
is  used  to  keep  the  bearing  pressure  per  square  inch  down  to 


Table  VIII— Stresses   in   Main   and  Side  Rods  of  Pennsylvakia,:*' ' 
■.;••■-.  Locomotives 
'  "•"■■.■■■•■.■■  Amount  of  stress,  lb.  per  sq.  in. 

'  '      ■•■■.-.-       '    ;  .^v'-.-        /■ \ 

■:- '     ■  •.,:   Atlantic  type.     Pacific  type, 
•'i'  .r   ■;,.         E6s  K4s 

;:^'i!;V.-:^v'-  11.200  10,500 

8,000  7,600 


Section;  and  nature  of  stress 

Main  rod,  I  section  .  _. , . . 

Crosshead  stub,  tension  . . . 

'     /"' 


mm  ED/E 

''    j'/n  6 


i 


UNCOUPLING    LEVER    FOR    SWITCH 

;..>..;<:.;-::--..,.>  ;>.    ENGINES  •;  v  •  ^  :  ^.  ,• -^..v^v  /  ■ 

:-'-:>vV.y:{'.  v";y.---:^v:       BY     GEORGE    E.    McCOY        ■]  ■■   '''M.--    '::  -■.■^■ 

.".   ■  .       •,.*-'•    ""  '  -'        '  '.c     •'■'■:' 
.'  >-  ■  '-rV  .,    •  .     '  .  .     ■■'.:'      — 

A'  design  of  uncoupling  lever  which  is  being  successfully 
used  on  the  front  and  rear  ends  of  switch  engines  on  the  Inter- 
colonial Railway  is  shown  in  the  accompanying  drawing.  It 
replaces  the  old  style  of  lever  which  extend  across  the  loco- 
motive   in    one   piece    with    an    operating   handle  at  either  end. 
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Fig.   12 — Side  Rods  of  Pennsylvania   Pacific  Type  Locomotive 


Crosshead   stub,   bending    .. -i.v'.V.  .*-.•.-.••-.••?;•>«. ''.       10,500 

Main  stub  strap,  tension. .■.''...•..,..  •  6,000  5,900 

Side   rod,   I   section .:......  9,400  10,600 

Front  and  back  stub  eye,  tension ....-..'  9,000  9,400 

Front  and  back  stub  eye,  bending................  26,500  31,700 

Main  side   rod  stub,  tension. 7,500 

Main  knuckle  eye,  tension 10,100 


The  old  style  lever  was  objected  to  because  of  the  danger  of 
injury  to  a  person  standing  near  the  end  of  the  footboard  when 
the  lever  was  being  operated  from  the  opposite  end.    In  the  new 


standard  practice.  Knuckle  pins  are  often  made  too  small  and 
show  very  rapid  wear  because  of  lack  of  ample  bearing  surface. 
Another  point  in  favor  of  this  knuckle  pin  is  that,  being  large  in 
diameter  and  narrow,  it  gives  an  action  more  like  a  spherical 
pin.  This  is  important  because  there  is  no  doubt  that  many  side 
rod  failures  are  due  to  a  twisting  action  on  the  rods,  produced 
by  the  rod  ends  getting  out  of  line  with  each  other.  A  ball 
knuckle  pin  will  greatly  relieve  this  cross  twisting  strain.  The 
I  sections  of  the  rods  are  broad,  and  slim,  a  type  of  section  that 
has   been   extensively   used   on   the   road. 

[Editor's  Xote. — The  remaining  section  of  Part  I  of  this  series 
will  be  published  in  an  early  issue.] 
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Hardness  Testing. — If  in  testing  for  hardness  by  the  Brinell 
process  it  is  necessary  to  use  a  V-block  when  testing  the  bar, 
see  that  the  block  is  made  of  tool  steel  well  hardened  and  tem- 
pered to  a  straw  color,  otherwise  an  impression  of  the  bar  will 
be  left  in  the  block  and  a  true  Brinell  will  not  be  obtained. 
Small  bars,  ^  in.  and  less  in  diameter,  usually  give  an  ex- 
aggerated result  lower  than  that  obtained  from  the  same  steel 
in  heavier  bars;  want  of  surrounding  stiffness  explains  this. 
When  testing  malleable  castings  or  intricate  pieces,  take  several 
impressions  in  various  places  and  then  work  out  the  mean  re- 
sult; otherwise  the  test  may  be  misleading.— /J >«^ncan  Machinist. 
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,';•■     'Double    Uncoupling    Lever    for    Switch     Engines      ^:r~'- 

design  the  lever  is  in  two  parts,  each  of  which  is  separately 
connected  to  the  lock  lifter,  thus  making  the  movement  of  the 
lever  at  one  end  entirely  independent  of  the  other. 


R.MLWAY  Men  and  the  War.— It  is  stated  that  4,006  em- 
ployees of  the  Lancashire  &  Yorkshire  Railway  are  now  in  the 
British  army  on  the  continent. 
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Portuguese  Express  Locomotive 


Balanced  Compound  Ten-Wheel  Type  Which  Devel- 
ops  Exceptionally   High   Power  Per  Unit  of  Weight 


i  ... 


The  locomotive  shown  in  the  illustration  was  recently  built 
fpr  the  Portuguese  State  Railways  for  express  passenger  service, 
and  is  ot  special  interest  because  of  the  h\iih  horsepower  de- 
veloped in  relation  to  the  engine's  total  weight.  A  maximuni 
indicated  horsepower  of  2.214  is  reported  to  have  been  developed 
with  a  t'ltal  weight  of  165,000  lb.  and  a  weight  on  drivers  of 
112,200  lb.  This  is  equivalent  to  1  hp.  per  74.5  lb.  of  total  weight 
and  is  nearly  40  per  cent  greater  than  the  horsepower  per  unit 
of  weight  developed  by  the  American  Locomotive  Company's 
experimental  Pacific  type  locomotive.  Xo.  50.000.  The  latter  de- 
veloped 2,216  hp.  continuously  m  actual  service,  which  is  equiva- 
lent to  1  hp.  per  each  121.4  lb.  of  total  weigiit.  The  Portuguese 
engine  has  a  maximum  tractive  effort  of  22,200  lb.,  while  the  ex 
perimental   Pacific  type  locomotive  is  rated  at  40,300  lb. 

The  Portuguese  engines  are  built  to  operate  on  a  5  ft.  5-^4  '" 
gage,  thus  increasing  the  clearance  limits  and  decreasing  the  dif- 
ficulties of  cylinder  and  axle  design  for  a  balanced  compound 
locomotive.  The  four  cylinders  lie  in  the  same  horizontal  plane, 
the  high  pressure  being  placed  l)etween  the  frames  and  the  low 
\pressure  outside  of  the  frames.  The  high  pressure  cylinders  arc 
15.35  in.  in  diameter,  while  the  low  pre.ssure  have  a  diameter  of 
24.8  in.,  giving  a  cylinder  ratio  of  2.61.  Roth  high  and  low 
pressure  cylinders  drive  on  the  front  pair  of  wheels,  the  former 
through  a  craak  a.xle.  The  steam  distribution  is  controlled  by 
two  piston  valves  of  somewhat  unusual  construction.  By  re- 
ferring to  the  sectional  elevation  of  the  locomotive  it  will  be 
seen  tliat  each  valve  is  made  up  of  three  heads,  mounted  upon  the 
same  stem,  each  head  being  surrounded  by  an  annular  cavity  en- 
closed by  packing  rings  at  the  ends.  The  central  head,  which  is 
considerably  smaller  in  diameter  than  the  others,  controls  the 
steam  admission  to  and  exhaust  from  the  high  pressure  cylinders. 
Each  end  of  the  valve  serves  one  end  of  the  low  pressure  cyl- 
inder, the  annular  cavit'es  around  the  valve  forming  a  portion 
of  the  final  exhaust  from  the  low  pressure  cylinder  to  the  at- 
mosphere. 

Three  poppet  inkt  valves  are  i)rovided  on  each  valve  chest, 
and  are  connected  with  the  reversing  gear  in  such  a  manntr  that 
when  in  full  forward  or  starting  p<xsition  all  three  valves  are 
opened.  The  central  valve  admits  steam  from  the  hiiih  pressure 
steam  cavity  to  a  cored  passage  in  the  cylinder  casting  while  the 
two  end  valves  simultaneously  admit  the  steam  from  this  passage 
into  the  cavity  below  each  low  pressure  steam  port.  The  ad- 
mission of  live  steam  is  therefore  automatic,  tlie  oliject  l)eing  to 
bring  the  low  pressure  cyliiulers  immediately  into  service  in 
order  to  (|uickly  start  the  engine.  This  arrangement  prevents  the 
accumulation  of  the  undue  back  pressure  on  the  high  pressure 


piston  which  results  from  the  use  of  tae  ordinary  by-pass  starting 
valve  operated  independently  from  tl^e  cab  and  by  providing  a 
steam  passage  to  the  low  pressure  cylinders  which  is  independent; 
of  the  high  pressure  port  opening,  insures  a  more  rapid  accumu-f..: 
lation  of  effective  pressure  and  a  quicjver  starting  engine  than  is 
possilde  with  the  by-pass  starting  valv< 

The  boiler  is  of  the  straight  top  ^pe  having  a  diameter  or 


Half   Sections   Through    Cylinders   and    Firebox 


66j<i  in.  outside  of  the  first  ring  and  c  irrying  a  working  pressure 
of   227.5   lb.     It   has   a   total    iicating    airface   of   2,503   sq.    ft.   of 
which  188  sq.  ft.  or  alwut  7.5  per  cci;  t  is  located  in  the  firebox/ ' 
Owing  to  the  wide  gage  an  unusual  \fi(lth  of  firebox  is  possible- ! 
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without  employing  a  trailer  truck,  a  grSte  area  of  44.1  sq.  tt" 
being  obtained  with  a  length  of  123  in. 

The  engines  have  bar  frames  4  in.  wide  with  a  single  front 
rail  to  wliich  the  cylinder  castings  are  secured  in  the  manner 
commonly  employed  in  American  practice.  All  driving  journals 
are  8;8  in.  in  diameter  and  9;/2  in.  long. 

In  .service  it  is  said  that  these  engines  have  completely  ful- 
filled all  tlie  required  conditions,  their  performance  havinj;  proved 
highly  satisfactory  in  every  way.  From  a  number  of  indicator 
cards  taken  in  service  on  a  level  line  at  various  speeds  :  nd  ciUofFs. 
the  total  indicated  horsepower  varies  from  842  at  4C  miles  per 
hour  with  a  train  of  341  Ions  and  a  cutoff  of  40  per  cent  to  a 
maximum  of  2.214  at  6Z  miles  per  hour  while  hauling  a  train  of 
388  tons  and  working  at  a  cutoff  or  50  per  cent.  The  accompany- 
ing table  gives  the  results  calculated  from  five  typical  indicator 
cards  taken  under  varying  conditions.        '-.</>>.'■:    V  ■  - 

.■-■:"..'/;■.-■.    Horsepower  Calculated  from   Indicator  Cards 


-;.      Speed 

Boiler  pressure 

Cutoff 

\V 

eight  of  train 

I.Hp. 

:  40  m.  p.  h. 

213,1b. 

40'iK'r  cent 

341  tons 

830 

'56  m.  p.  h.. 

2131b!. 

38  per  cent 

341  tons 

1,234 

;■  62  ni.  p.  h. 

203  11.. 

35  per  cent 

355  tons 

2.054 

63  111.  p.  h. 

"227.5  lb. 

50  \-r  cent 

388  tons 

2,214 

■  67  111.  p.  h.  ' 

227.5  1b. 

40  per  cent 

314  tons 

1,799 

The  tender  is  carried  on  six  wheels,  pedestals  for  which  arc 
provided  in  the  underframe.  It  has  a  water  capacity  of  5,800 
gal.  and  carries  9.8  tons  of  coal*.  The  principal  dimensions  and 
ratios  of  the  lotvmiotive  are  given  in  the  accompanying  table: 

.  '      *■  ^■..  ^-:-. ;  General  Data 


.•'*  •^-•''»  ^_V  T  ■  •  •  i'i  •"•  •."•  %.  •-•  •■•  * 

'■*\»~*:m  .m- m  •  7  >    ■   >   a  «  .^  •    a.  .«  v^a   •■  i| '•  »  •  «    .    1  OO^UUl/  ID* 

'•  •  k  h,*--*  •  >.  B^' •  «*'j'*  s'rf  *'«'*«'•  Vi>>  •  *  ^  1  ^f  UU  ID. 

U^.v>.v*.». .  .52,800  lb. 


-Coal 
.22.200  lb. 


Service    ]'. '.:, -.  > . '. ...» , , .... 

Fuel i . .,  „. ;.. ... . .... .'. 

Tractive    effort    .  . .  ...  '._'. . ..  ... . . 

Weight  in  working  ordir.  ,...,. ., 

VV'eight  on   drivers.  .  .  .  ...  .,'.. .  .  ; ..  .,■..'■. .,;;"....?. 

Weight   on   leading  truck. .......  ;..^  •---./.■...  •> 

Weight  of  engine  and  tender  in  worldng  orrdcr.-.'. i.,~..»'ii^^ .270.900  lb. 

Wheel  base,  driving .,V.^>. ;....»  ...  14  ft.  9]i  in. 

Wheel  base,  total..,,...., ..y^.^^v^'.:^..  .29  ft.  0}^  in. 

•  '■    ''-'/^■•'■'-  ;"■  '''■:[  V  '■-  ■    ::  ■■     Ratiot   :'''.;'v\::^.'':.  \y/]'^  '       :- -'C-  '"'r-^ 

Weight  on  drivers   -r-   tractive  effort.  .*,>'•>  ,;.»>*•,  .>vl  .->•... .^..>..i''  S.Q6 

Total  weight    -i-   tractive  effort . . . . . .  :.V . >  . .;. .  '.'^'2i '..>»••.> .\>  . i  -^''.-  ••     7-4 

Tractive  effort   X    diam.   drivers   -f-  heating  surface., '....'.'. iV'..V.v-i. .  .663.8 

Total  heating  surface   -e-   grate  area...... .v.v,  .V;-...  ;'•♦  i.». .  -   56.8 

Firebox  heating  surface  -^  tube  heating  surface,  per  cent. ...... .'. 8.1 

Weight  on  drivers  -f-  total  heating  surface — 44.8 

Total   weight   -~  total   heating  surface............................ 66.0 

Volume  equivalent  simple  cylinders,  cu.   ft...-,.. .-Vv  *..••. .      7.8 

Total  heating  surface  -4-  vol.  cquivaleirt  simjrfe  Cj^irders. ..  .>.;iv;tii... .  J20.9 
.(irate  area    -i-    vol.  e<jHivalert   simple  cylinders.  ......».*  ...i.-.  ii-.  v., .';  5.7 

■-.    -  ..  •  -.'i  :-".-.      ;  ^       Cyiindcrs  . .     :;.;'!- 

. ..... .i.;t>v.>',-',ii;.  .'■;..  Ualanced  compour.d 

:.v.ii..t5Jf5;,i&.  and  24.80  in.  by  25.20  in. 

..«.•;  ^ « te '•-«/"«•>  tf>.f '«"<t'*  > y)^*-*^*'*-*  •  w>  •  ■  Piston 

-    '     •:'>^v,%.:'. '■'■ . :V:v.V. : .74^  iTf." 
..•..'.•><. 66  in.  by  9.45  in. 
. ... -. , . 8.66  in.  by  9.45  in. 
.  ....35.4  in. 


>   ....    •  .-..a 


Kind   .^.  i,.. . 
Diameter  and  stroke. 


:5        Kind 


Driving,  diameter  over  tires ..  ..........  .  .  .'. 

Driving  journals,  main,  dianuttr  and  knirtli. 
Driving  journals,  others,  dianicitr  and  Imgtb 
Engine  truck  wheels,  diameter.  .,.....'..»». - 

■••  -.-v:.  ■  -s  ''-■■■■  :.  Boiler  y:. 

Working    pressure    . 

Outside  diameter   of  first   ring. , .  i . .: 

Firebox,  length  and  width .> 

Tubes,  number  and  oiitside  diameter,  .v^:,  ill 

Tubes,,  length 

Heating  surface,  tubes. . . 
Heating  surface,  firebox. 
Heating  surface,  total .  i .  . 
Grat£  area   —  .*  • .  .>. . 


i..'.-..'i.-."'iV.»V..""k.i-.T5.>  .Straight  top 

.  .%  V  ^  ,~  .  *<.Si..|*.^  .  *  ^  ^■.-...  "...   .._.^  —  /-J  III. 

i,...^.  ,  i  .  ^■•■"•.*..'.  ^^.  .  .■..••'*-•  .  .00.2  111; 

,......»...' s'...~-.. .  .123  in.  by   51.2  in. 

.:.i'.i*.', . , .300 — 1.S7  in. 

;,.i; :;,..,, 15   ft.  9  in. 

'  i. . S.V, -•  il- -..=.....•  •     1>*8.4  sq.  ft. 


!■•-.••     rf    •..• 


••X.»     •     •     •-Jt,-  •    •    ^  ^    »    ^> 


. .  .2.502.7   ^q.   ft. 
...      44.1  sq.  ft. 


7V«rf«"* 


Weight,  loaded 
Water  capacity 
Coal  cajiacity  -.i 


.105.900  lb. 
.  .  5.800  gal. 
.  .  .8.8  tons 


'■■')..'  ■  •■'■ 


•   :•'.:*    * 


German  Iron  Ore  Productkin.— Germany's  iron  ore  produc- 
tion for  1913  is  given  by  Stahl  und  Eisen  as  35,941.285  metric 
tons,  having  a  value  of  3.71  marks  (88.2  cents)  per  ton  as  com- 
pared with  33,711.142  tons  in  1912  with  a  value  of  3.73  marks 
(88.7  cents)  per  ton.  In  1913  48,047  miners  were  working  as 
against  46,295  in  1912.  Brown  iron  ore  containing  less  than  12 
per  cent  of  manganese  constituted  3,005,970  tons  of  the  1913  total, 
while  the  brown  ore  containing  from  12  to  30  per  cent  man- 
ganese amounted  to  330.037  tons.  Manganese  ore  of  over  30 
per  cent  manganese  totaled  760  tons  in  1913. — Iron  Age. 
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Portuguese  ^^xpress  Locomotive 


Balanced  Compound  Tcn-Whecl  Type  Which  Devel- 
ops   Ivvceptionally    Hijih    Power    Per  Unit  of  Weight 


:  Tlic  loroiirotiw  r^hn'.vn  in  tlic  rlluslration  was  ri-ccmly  buil' 
tor  till-  I'««rtiii;iUM   Si.iu-kailvvay.s  ji>r  i\|iri«.s  passitii^vr  scrvicf. 

■  und  is  <•>  ^^>rln^al  inii-rrsi^tk-causi'  of  iln  lnu.li  Imr-riioucr  (It- 
vel<il)ecl  in  relaii.m  to  tilt-  engine's  t'<ialv\ii.uiit  A  inaximniii 
unlicatid  li.'isriitnviT  <>i  i.214  i-  rcporiid  t<>  liavc  lurn  (li\ tlnpil 
witli  a  l"tul  wviviht  tri"  1(>5.U(X)  lli.  amPa  ui-iyiil  uii  (lii\iTs  of 
:V12.it)0  111.      this  is  c(jni\nlvM  to  1  Ijp.  por  74.5  ]h.  i<i  i<<\:i\  uvi-ilii 

'  ;ji|itl  is  ircarly  4()  jXiT- Oi-nt;  ^rt'atvr  ihai^  tin-  liotM  pi.uir  yw  unit 
oi  Wfiiilti  iltvclMpnl  iK  tliv  American  Lm-.  .iiic 'ii\  r  loiiipany's 
c.vpcriimntai  l^K-ii,t-  iyi.)r  liH-i.ni<.tivi\  .\.>.  3i;.()(K».      Ilir  laltir  dc- 

:vt'loiH<l  2.J1<>  li|r,  oiltiiiiKaisly  .itt  actnal  si-rvicc.  uliiili  i>  iqiiiva- 
luil  t..  1  iip.  pvr  t%-Ii  .1lM.4  i|j..  (»f  t<7tal  wt-iylii.      liu    I'Mrtiii^iK-sc  , 
cniiiiu-  iia^  a  iiia\iunnn  travtivt-  M'/<irt  uf  2J.2(M)  IN,,  uliili-  tin    ix. 
IHrinivutat    I'aciiu-  typi'  l<<c<»int»ii.Vv  is  rautil  ;it  4().3<X)  II), 

v'  17itvl^jrtn^,ui>t'  enKinO:^;  arc  Irtiil^  on  a  .^  ft.  .^'i  in 

gagcy  thus  incri-a^iins'  tiu-  ck-araiivv  lirn'ts  aiwl  (livrPasiiv.^  ilu-  dif- 

ficohics  111   i-vlin«lt  r  atnl  .a\K-  lUsi'^n  .  fnf  a   lialaiucd   tinnpitiiiid 

looi'mnlivf.      I  Ik-  ftiTii*  CAlin^K-rsliv  ill  tlu-  sanu   h"ri/<iiual  plaiu'. 

, t?vc  hiiili  prt'-surt-  Inin'-;  ]»Ia<.cj,l  U'twron  ifii'  frami's  and  tlii'  Inu 

■jiressirrc'unsitli-  111  tilt  tran-R.si.  'IIr-  li!,i;li  i>rissnri  iylin<lrr<  art 
15,35  in.  in  ?H;nnolor,  A\  IhU:  ;t|k' ii-tu  prosurt-  liavi-  a  dianuur  of 
24s  in.,  yrviny  a  :-ylind»'r  ralirv  ..t  i.()l.  I'.-itli  liiyli  ami  low 
{»rt>snrt:  i-\lin»k'rs  dri\v.<  ii  tlu-  froiu  pair  of  wluils.  tlu-  furnwr 
thfoiiirh.  :i  cra.ik  axU-.  T^^^  .^'U-ani  dislriKntion  is  rMnirwIUd  li\ 
■tAvo  |)Tsii>n  -AafvesV^^r^V'^nv^vT-at  initr^Jal  von <t motion.  I'.y  ri- 
.Ffrrin.ii   til,  ilu'  >iriion;il  cTcvaiifin   oi  the   ImiiinntiNc   it    will   Kf 

•  rji'tn  that  rac-h  valw  is  tna<|v  tip  of  ihrit:  luad-.  moiinird  upon  tlu- 
.  S£>niy.sivni.  i-aoh  head  htJii^  <;iirroni!ded  Ity  an  annular  i:i\  ii.\   en- 

.,cJ^t^d  hy  pacliiit.y^  rin^?s  at  tbt^.rtJVb^^^^^     Mu'  central  luad.  wliieh  is 

,  cpnsideral'ly  .•nualler  in  diaimter  than  the  others,  eoiilrols  tlu 
/Stiain  admission  to  at)dt,'.^|i;Uist  fri>in  the  hiuh  i)re>siire  cylinders. 

-'.Eacli  end  of  the  \al\e  serx'es Oni  ;cn«I,  <>f  the  low  pressure  cyl- 

y.hn<leri  tile  anrinlar  i7»\  »l,'Ti\s"  arouj^  valve   forniinsi   a   portion 

.of  the  tjnal  exhanst    trijiii,  th'r  !<»«    i>rOssiire  cvlindi-r  t-i  tlu-  at- 

-.int>sl»here.  ^/"      !    .       .. 

;   'Three  ^ol'pct    inlet    .V'ilvis..J«»'v  pri'Viilecj .  on   each    \al\e   clu  >i. 

•■amri.ire;COW*ccl.iil:  \virK  tlie  rexirsiiig  jiear  in  siuli  a  nunuu  r  ili.M 

;,  ivtith   in    fill!   fiirwaV(l.  lir   -ii-trvinii. 'l>oiiti<iii   all   three    valves   ar> 

'i6|K*tK\(l.  .1  he  cvntral  valve  hdinits '<teani  fmni  the  liiLdi  iiresstire 
•*feaH»,  euxity  t''.a  cored  pas^aw  i,n  the  cylindi  r  castins;  w  iiile  the 
two  end/VitlvtS'  .S4,innh;>m.v)it'sly  a^hnit  the  >te:ini  from  this  passa.ye 
illt^^  the.  cavily  Ih4«)\v  e '^i-h ;h>!v  pfe^s'trc  sieani  port.  The  ad. 
ini-sionnf  livt*  >tr::ini' is  tin  rr.forc  aiTli.tnatic.  tlu-  olijtct  luiiu,'  t«i 
hrinu    the    1"U'    |n:es-nre    cylin<i.ers    itnniediately    intu    service    in 

■  .order  111  qntvklv, si.;r»  the  ciiginc.    Thi.s  arranijenieiit  prevents  tlu- 
.UC<t>.n>nkiti>>n  «>f  tW--  inidiie;.  l?ack  prc^  on   tin    liivli   i)ressnrc 


])iston  which  results  from  the  use  of  tlfc 
valve  iiperated  independeiuly  from  tl 
sttam  passage  to  tlu'  low  pressure  c_v  1 
of  tlu-  liiiili  pre-<sure  port  ojieninii,  ins 
lation  of  eft'ective  pressure  and  a  quit 
liiissjlik  with  the  hy-pass  startin.n  valv 
The   hoik-r   is   of   tlu-   straiiiht    I'M' 


ordinary  hy-pa.ss  starting 

c   call  and   hy   providing  a 

ulers  which  is  iiKlepeiident 

ires  a  more  rapid  accumu- 

er  starting  engine  than  is 

ypi-    having   a   diameter   ut 


Half    Sections    Through    Cylin  iers    and    Firebox 


'/)' I   in.  out.sitk  of  the  l'ir-1   riiu'  ai'^d  c; 
of   _'J7.5   111.     It    has   a   t«'tal   heating 
xvhicli   INS  s(|.   n.  .ir  a-ioiit  7.S  pt,r  cen 
<  )\v  inu;   t'l  tlu    wide   v:i'-;t-   ;in    uniisiial 


■ryinu  a  work ini;  pressure 

irl'ace   of   2.5(1^   >(].    ft.   of 

■is  located  in  the   rirehox. 

wlidlh  of- lirehiix   is   possihk' 


V  •  -"v  ■  ;.'-3- 
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£r^^ 


^IaT^'^' 


Ijcing  d)luint-il  \vith  a  jctiiith  of  J  *3  in.  ■  "       ; V" 

Thi;  ■cns'iJH'^  lTa\'e  hTir  frnVuoN- 4  iiiv  \vi(t6,  with  a  singio  fnjm: 

riitvio'^vv'iii^^  ^  the  cvHn«Icr  i\txrin^s  afc  secured  in  tiw-  ruintu-f  v  ^ 

Cfunuiolilv  i-Hii'lox-iKf  ill   A;nvr!c:irt  ;j|'ra.eficv.-    Air 

nre  >^:'ci  i».  in  ;<liaiviitir  ati4  9;^  iii,  IahiK-     :;        ,; 
'in  scn-ive  ;it  j»i^-;?i<i  tlKit   tljCfie  X'ngfm?s  fta^^  <^^ 

tilled  aJl  lllfe  f*(jnirxd  Vi"'ii<;iu'<')i:s  iilieir  lA;^  jj^iaciI : 

higJilj';  ;s;itisi;tGt>'ty  in   t  \  vi:y-  w:i>.  "  Fr«m1  a- tiumUerof  iii;iioat<«'   "- 

card:*  takt'iiitr service  < 'Ira  !vvi  11  WV'rt  vartous  >|ic».ds  tn+1  Crt^^TA:..  ' 

the  t<  ital  indkvm-r)  hi ir>'.i !•:'>■  <.r  \;aritis  from  S43  at  4<J  niik's  prf  ; 

lj«»4jr  Jttith  a  tra'Ji  <>i   \U   iioU  iuid  a  ciitoiff  of  40  per  tvni  ti)-4, 
/rtiaxinnrnvot  2.214  at  t'3  uuk-v  jxThotir  white  haiilifig  a  train  iyi     ■ 
?3<*^^  t'lus  atrU  Avurkini;  'at  a  iiiii  iT'tyi  5Q  pt"f '^'^'Ht.     The  acconiiianr-  ', 
.  in,t?  talvk-  grA>s  the  rc'viik-    '  il(  ulaivd  fri'iii  Jive  typical  in divatos"- 

jCardK  takjt-n  \inder  varj-iira.M'nditfiJsis.;''  -^  ':'.''.'.;; '.    •',::  '  y  :  ./'  '  /  '. 

C..      -^^i.  Kii:.^  ^.    i;!.vil..\  ^?(^i.^r■<;^■tii  ';    :    341  i«n'= :"''"'   930  ■'■"'''■■''-'. 

:--\.:  3^ih.  |i.,lr. .     ' .'  \ii^  i}>.  '.    .  >s  i>«r  ttj.m       i-      .^41  t^H*.' .- ,      1,234    .■.;     :o 

■  ;  *>  iti:  ii.ii.    "  7    '-!«W  ('•.  -■:     .sSivTVii-irt    .       .  JISS  tons  ' '•  ;     if.OS* 

■:    rl?  in.  phii^:-  ;  .  jjr.5  Tr:        /  5rt.v-.r<iti.fv    -    v^iksiohs     .'2,214    •'■  ■:,■. 

*/  »n>  jCli,   •■  :■:      :J*;.5  n>.   .  *a,irr  ceiiit        .:    5t4UTi1-,   ■     :1, 7*9  ■•   ";:...' 

The  ten<It-r.  i-;;eaTrie.d  on  six;  Avhwii;  jxd^^^  which  are 

provided,  ill  the  x\nt\ r fraitie.     i t  jvas  a'  ■\yai«'«;.;  cai^city  of  5,800^ 
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Economic  Value  of  a  Locomotive* 
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'X\:^-:''r^'''fiJiS-'''^''^-'^'^  BY  GEORGE  S.  GOODWIN  '  ■■■ 

■.:.",,       .    ^'Vv^^'':'       Mechanical  Engineer,  Chicago,   Rock  Island  &  Pacific,  Chicago,  III. 


Consideration  of  the  potential  value  of  locomotives,  expressed 
even  roughly  in  terms  of  avcratie  daily  earning  capacity,  suggests 
several  important  possibihties  for  the  improvement  of  general 
practice,  which  it  is  the  purpose  of  this  paper  to  discuss.  For 
the  fiscal  year  ending  June  30,  1913,  the  total  operating  revenue 
from  251,277  miles  of  railroad  was  $3,181,177,898,  divided  as  fol- 
lows : 


In  order  to  bring  out  the  niont  :ary   value  of  a  locomotive 


little    clearer,    statistics    arc    quote 
from  24  of  the  larger  roads  of  the 
tl'.e  fiscal  jj'car  ending  June  30,  1913 
motives  per  day  is  the  quotient  of 


*^  rCl^nC  '     •••••'*.<>>•»■'.■  ■*■-«  ■■«  )['•■  >,  •  •  ■.-«  a  •.'•,-4*  V  I 

Passenger ,.,>,.".• 

Other   transportation   revenue.  ...-;  ■..■;..■. 

Total  revenue   from  transportation . . 

Xon-transportation    revenue     


.$2,203,860,284.. 

.       716,174,021.. 

iJ4.939,393.. 

.$3,144,973,698.. 

36._'04.J00.  . 


.  .69.28  per  cent 

.'.22.51  per  cent 

.    7.07  per  cent 

.98.86  per  cent 

.    1.14  per  cent 


/»       Total   revenue   from   transportation  .....  .$3,144,973,698.  ..  .98.86  per  cent 

':.  This  revenue  was  produced  by  the  use  of  63,158  locomotives 
having  an  average  tractive  effort  slightly  over  30,000  lb.  As- 
suming that  11  jier  cent  of  tlKse  locomotives  are  in  the  shop 
receiving  repairs,  this  leaves  56,246  earning  the  above  revenue. 
Dividing  the  total  revenue  fnun  transportation,  by  the  number 
of  engines  gives  nearly  $56,000  per  year,  or  $153  per  day  as  the 
gross  earnings  of  an  engine.  Applying  to  this  figure  the  oper- 
ating ratio,  71.33,  we  have  $44  per  day  as  the  net  earning  power 
of  all  the  locomotives  of  the  United  States.  This  money  was 
earned  after  the  locomotive  had  paid  for  repairing  the  track, 
paid  for  repairing  the  cars,  and  paid   for  repairing  itself. 

The  most  notable  thing  about  these  iigures  is  that  nearly  99 
per  cent  of  the  total  operating  revenue  of  the  railways  is  re- 
ceived from  the  operation  of  trahis,  for  the  successful  operation 


ber  of  locomotives  reduced  to  a  p^r  diem  basis.     The  net  earn-, -'{r 
ings  are  obtained  by  the  use  of  the 
ings    are    shown    under    four    capti 

noted  that  11  per  cent  of  the  locon  otivcs  are  always  in  the  shop 
undergoing    repairs,   and    where   swjitching   engines  are   involved 
that  90  per  cent  only  are  handling 
These  figures  bring  out  that  the 
a  locomotive  varies  from  $30  to  $lt5  per  day;  while  for  all  the  ■ 
roads  of  the  United  States  the  can  ing  power  is  $44.     The  aver 
age  rate  per  net  ton  mile  is  introdi  iced  to  show  one  roason  why 
the   value   of   a   locomotive   fluctua 

earning  $75  per  day  on  one  road  liiay  be  able  to  earn  only  $40 
per  day  on  some  other  road,  and  Iriis  is  further  afTccted  by  the 
size  of  the  engine,  atnount  of  worklfor  it  to  do,  etc. 


•  ..>,;, 


in    tlic    accomfianying   table 
middle  and  western  states  for;. 
The  gross  earnings  of  loco- 
arnings  divided  bv  the  num- 


operating  ratio.    These  earn--; 
♦ns,    it   being   assumed    where- 


freight. 

Kt  average  earning  power  of. 


1  he  value  placed  on  a  locomotive 


on  different  roads,  both  as  to  amount  and  basis  of  computing. 


(  In\ariably  running  repairs  are  tn 
and  general  repairs  by  the  lender.) 
der,  others  the  weight  on  drivers 
general  minimum  charge  is  $10  per 
to  $40  for  the  modern  engine.     Tw 


en  care  of  by  the  borrower. 
Some  use  the  size  of  cylin- 

)r  total  tractive  effort.  The 
day.  increasing  to  from  $25 

)  roads  base  the  rental  on  a 
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*  Lines  East  of   Chicago.         .'^  V"!;..'  v    .■     - '^'  ..'.'•.; 

t  Where  noted.   11   per  cent  of  tli*  engines  afe  assured  to  be  in  the  shop;    90   per   cent  of   switch    engines   are   ass|ired  to   be   engaged   in    freiglit 
service:    10  per  cer  t   passenger. 


of  which  three  essentials  are  necessary,  namely :  Locomotives 
to  move  the  traitis.  which  is  the  stibject  of  this  paper;  equip- 
ment to  carry  the  tonnage,  and  track  to  move  the  trains  on. 

No  two  of  these  essentials  arc  of  any  benefit  without  the  third, 
and  the  importance  of  all  three  is  sliown  liy  the  fact  that  for  the 
fiscal  year  ended  June  30.  1913,  $544,000,000  was  spent  for  main- 
tenance of  equipment  and  $538,000,000  fnr  maintenance  of  way. 


fixed  charge  per  1,000  lb.  tractive  eff 


Five  roads  based  their  rental  charges  on  the  results  obtained  by 


•Abstract  of  paper  presented  before  the  Western   Railway  Club,   February 
16,   1915.    .. 


calculating  interest  and  depreciatior 

motive  in  question.     To  this  is  adder 

taxes,  insurance  and  profit  on  the  transaction.     An  example  of 

this  with  the   profit  omitted   will   si  ow   what   might  be  termed 

"out-of-pocket"   value   of  a   locomotive.  ■'..■•.  y- ■"•  .^V 

The    following    table    shows    approximately    what    this    would 
amount  to  for  different  original  cost  J  between  $10,000  and  $30,000 


when  rented  of  course  varies 
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7.32 
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5.15 
4.12 

11.93 
7.05 
7.65 
5.77 
5.33 
6.42 

11.42 

7.0S 

8,39 
9.69 
9.27 
5.8S 


irt.  which  is  about  .50  cents. 


on  the   value  of  the   loco- 
charges  for  general  repairs. 
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with  assuiiied  charges  fur  interest,  depreciation,  taxes,  etc.,  and 
repairs.  In  the  case  of  repairs,  these  are  based  on  the  assump- 
tion that  100  miles  represent  a  day's  work  for  a  locomotive. 

r\  Rental  Per    Day,    Based    on    Interest,    Depreciation,    Taxes,  Inscraxce 

'.   •'  AND  Repairs 

.\.^  •.;.";■;•  :■■:•  Taxes  and          Repairs,  *   .L'.'-V  1'," 

.  .      •  '    '  Interest  Depreciation     insurance            basis  "  ' 

..■■Original  at  at                 at  $1.09            100  miles 

•:.  -       cost  5  i)cr  cent  5  per  cent        per  $100           per  day  Total 

>■'    $10,000  $1.37  $1.37     v.     '..19:19. -■.:••■.   $7.00  $10.04 

i:->-'     15,000  2.06  2.06        ;■,     .-i^S-;  :   '."--'       8.00  12.57 

'  V ,     25,000        ::>  -y.3i4a^^:  ,V'..    -:  3M     ,■:■..:  ;;.     >W"v;,:  10.00  17.61 

j.;^---  30,000     ■.■.v;./«.ir.  :.-■  ;\4.u.;\:::.  -  ■M:^.'.--::  n-oo  20.12 

Of  tlie  four  methods  used,  ilaiiiely.  siize  of  cylinder,  weight  of 
drivers,  rate  per  1,000  lb.  tractive  effort  and  interest  and  depre- 
•:Vciation,  the  last  two  arc  more  accurate,  and  the  third  is  more 
'-■•■attractive  from  the  standpoint  of  simplicity.  One  must  admit, 
.•  •;;hovve\cr,  that  the  last  discriminates  between  the  modern,  highly 
>f' ••  efticient  engine  and  the  old  engine  which  is  less  efficient.  1  he 
;..!,  modern  engine  with  the  latest  devices  to  give  more  economical 
i:-^  performance  certainly  is  worth  more  than  the  same  size  engine 
■;i;"-  built  ten  or  even  hve  years  ago. 

■•■■;       We   liave   thus   developed   three   measures   of   the   value   of  a 
•locomotive:     What  it  can  actually  earn;  what  it  is  worth  from 
an  investment  standpoint,  or  what  might  be  termed  the  "out-of- 
pocket"  value,  and  what  it  is  usually  rented  for.     We  have  also 
shown  that  99  per  cent  of  the  total  operating  revenue  is  pro- 
5-  *  duced  l)y  these  locomotives  while  moving  trains. 

\n  engine  earns  money  only  while  it  is  moving  freight,  and 

..is  unproductive  when  not  working.     In  order  to  briwg  out  forc- 

■  ■.••  ibly  tile  actual  miles  an  engine  makes  per  day,   data  have  been 

•■.".taken  frum  the  reports  of  the  Interstate  Commerce  Commission 

•^■■-v  for  24  roads,  which  shows  an  a\erage  of  57  miles  per  day  or  4 

/.V  hours  at  14  m.  p.  h.  for  freight  locomotives.     On  the  road  with 

•  /''which    1    am   connected  a   study   has  been   made  of  just  how   a 

■V-'  freight  hjcomotive  day  is  spent  and  a  form  of  report''  has  been 

•"■'.'. developed  under  the  direction  of   X.   D.   Ballentine,  assistant  to 

•;  r,  the  second   vice-president,   which   accounts   for  every   movement 

:,- of  the  locomotive  during  the  day.     Reports  are  made  independ- 

.>7  ently    by    the    roundiiouse    foreman,   yardmaster   and    train    con- 

'■  ductor  and  these  are  combined  with  the  information  regarding 

engines  in   the   shop  into  a   single  report   which  is   summarized 

.for   the    month    something   as   below.      (In    comparing   this   data 

..fv  with   otlier   lines   great   care   should   be   taken   to  know   on   just 

.■:;j',what  basis  their  data  is  prepared,  and  unless  the  information  is 

','n,  developed   from   a   record   to   that   described   above,   its   accuracy 

■'^i  may  be  open  to  serious  question. >:        :      ^..■..-.;  -;      \  • 

l\^y.;  ■'.;.      Freight   Locomotives — Mechanical   Department  Care        , -;/- 'V 
■''"'"   •■'^•""■:'  Hours  Minutes  ■^'-  : "' 

Roundhouse 6         49         28.40  per  cent 

Running  repairs    ....:..,.,..-....        2  41  ll.lSpercent 

.    .Classified  repairs i ,,.....,  i ,  ...i ...  ..ji,       3         27         14.38  per  cent 

':^-'--\       Total  mechanical   department...'...........      12         57         53.96  per  cent 

'^  Terminal    Detention 

::    •■■-"••* ,  ■.-.  r  \'\'    :  ■.■■■  •  ■  ■•  •;■■  Hours  Minutes         '  ■[.'■■■'  ■.!,  ;^' . 
Regular  schedule    ........  .ivivvvv'i...^:.-. ...,.  .'.        2  55        .       -.  \. .■-■'■•.■  7 

Stock,    fruit,   vegetables."................;.....       0  7         •.  ','>/;'   '•  .'J... "•. 

Superior  trains    ..............,...">....       0  3      -'/.'"•  z!  \i'i-..  •■."'■,.■. 

Insufficient   tonnage    ..  .i  .v>  ■;...■.•:./..  i...  .v. ... .'      0         20  ."  ■■:=••-■'  ■!  V"i--"   ■:",■.- 
Main   line    obstruction.  ,.;■;,..■>,'....;"..'...■'... ,.  ,   •• .        ■..      '^•;"'.r' .'.-i'  ."■:•■.■ 

Rest  for  crews '..i^ .;,».; .  ,..'..=  ..  i..™    .  .fli  \  '.  "7-  ,y-'.':  U'-.^V    !:.■■. 

Miscellaneous .<.;;-.,<.  .i^.  .,...■.:;  '.,i     :'9  -.•    .  W  -.  ■■  ■■'■  :•■.:-  ■•.;;."••  '■■■'•'.'' 

.,  .jTiine  between  call  and  dei>arfure.  .-i .,.,.  ..c. ..:;.. ..:'0'-- -..:i^.  '.!■•■■:"  '■••'.V"?'..'  . 

Total   terminal    detention ......:......       4   'f'  •  ;2V    '-.^.80  per  cent 

Time    Between    Terminals       ■•"■>.::' 
■   :>:■•:   ■.'    '. '■   ■•;  .  '  Hours  Minutes 

Actual    running   time.  ....i,  •...■.>■.:.■..■..■....-... .       4         16  17.78  per  cent 

Meeting   trains    ......■,  ,^..,...  .j.:.;. -.••.»•.--••••  •        0  53  (Miles  per 

Station  work   ..;i^./'.  i.  ;V..  ..i-^",.... ,  •  •  • 1         20  day  68) 

Track   conditions    ..ii ;»..;.. .'...:'.'............  .       0  1 

Sixteen  hour  law   .  .,j .  .v  . , . .  1%  ;-.V,'.  * 0  1 

.Occidents,    etc. ..........'.....  ..>.>^,.       0  1 

Block  signals ...>>.;;......,.  .02 

Engine  failures .v».^  ....:..".'... .       0  2 

Car   failures .  .i;v-v..  .'.-'....i .  .. 0  3 

Weather   conditions    .  4,  .■iV-..'..,'..'i4.. .  »•:. . . ,  .^. .  . .      .... 

■,■    Miscellaneous    ....•.',:  ;^;.. '..■.«.•.;.'».  j,.'.  i.;V",... v.       0         22 

Total  time  between  terminals 7  1  29.24  per  cent 

Total  time  accounted   for 24  0        100.00  per  cent 

•See  Railway  Age  Gazette,  October  27,  1911,  and  October  25,   1912,  for 

descriptions  of  these   reports.         -    •;..-..      -.;  .      ,...', 


This  brings  out  clearly  the  following  points:  v...';:  .■.;^.',:c. -'.j^ 

■;  .   .:'.'/''.  Hours  Minute*-". -■■■■-,";.■. ••■■■■   ■■_.■: 

•Ain    enpfle   18   in    the    hands    of    the    mechanical  '     .   ' 

department  being  made  ready  to  move  tonnage     12         57  53.9  per  cent 
An  engine  is  in  the  hands  of  the  transportation 

department   ready   to   move   tonnage ,..:.'■  t ...'./ 49 _.  ;  28.3  per  CCnt  ... 

An  engine  is  actually  moving  tonnage  and  there-     .•■'  "  ■'.'■'"■ 

-■^  ■  fore    earning    money,    only ^.... 4  16  17.8  per  cent ". 

This  brings  us  to  the  third  division  of  this  paper,  viz..  What 
can  be  done  to  make  the  engine  more  available  for  handling 
tonnage?  This  same  thought  is  very  aptly  stated  by  George  R. 
Henderson  quoted  in  Baldwin  Record  of  Recent  Construction, 
No.  60.     Mr.  Henderson  stated  as  follows: 

"The  author  believes  in  wearing  out  locomotives  as  fast  as  pos- 
sible. By  this  he  does  not  mean  wearing  them  out  by  improper 
treatment  or  careless  maintenance,  but  by  the  legitimate  work  of 
hauling  trains.  The  faster  they  can  be  worn  out  the  sooner  they 
will  be  replaced  with  modern  machines,  and  the  strides  made  in 
the  power  and  type  of  locomotives  in  the  last  few  years  have 
been  such  that  an  engine  only  10  years  old  is  of  comparatively 
little  use,  except  for  branch  service."      ,;',.. 

In  the  exainple  of  the  distribution  of  a  locomotive  day,  the 
roundhouse  is  charged  with  6  hours  and  49  minutes  or  28.4  per 
cent  of  the  daj'.  '    '    ■^:  V-:;  .  O  ^;'  >.--^.  ■7'':^;  V  i' ;■ 

This  time  is  taken  up  in  turning  the  engine.  There  are  several 
items  in  connection  with  this  work  in  the  roundhouse  which  will 
suggest  opportunities  to  reduce  the  time.  Improved  dump  grates, 
good  ash  pan  designs,  properly  maintained  turntables,  and  hot 
water  boiler  washing,  systems  are  all  vital  factors  in  reducing  the 
time  in  the  roundhouse.  Good  inspection  is  necessary  in  order 
to  save  failures  on  the  road.  Inspection  pits  have  been  found  to 
be  advantageous,  especially  when  engines  are  to  be  turned  quickly 
and  have  not  time  to  be  placed  on  the  roundhouse  pit.  There 
should  be  enough  men  in  the  roundhouse  to  do  the  work  needed 
and  the  facilities  should  include  a  small  machine  shop  adjacent 
to  the  roundhouse,  e^iuipped  with  drill  press,  shaper.  lathe,  bolt 
cutter  and  emery  wheel,  also  a  small,  well-equipped  tool  room. 
This  machine  shop  saves  a  lot  of  time  running  back  and  forth 
to  the  big  shop.  There  ought  also  to  be  good  air  and  steam 
pressure.  •-. ;:    r;  ^    ^    ■' 

Running  repairs  is  charged  with  2  hours,  41  minutes,  or  11.2 
per  cent  of  the  day.  Running  repairs  no  doubt  vary  closely  with 
the  time  an  engine  has  been  out  of  shop,  and  with  the  thought 
in  mind  of  reducing  the  running  repairs  the  road  with  which  1 
am  connected  has  reduced  the  mileage  between  shoppings.  There 
have  also  been  put  into  effect  .some  changes  in  detail  design,-'. 
which  in  many  cases  eliminate  entirely  the  running  repairs.  Fof.  • 
instance,  we  cast  a  brass  hub  liner  on  the  face  of  the  driving  box." 
The  result  is  that  it  is  unnecessary  to  drop  the  wheels  between 
general  repairs,  and  there  is  saved  the  cost  of  this  work,  which. 
conservatively  is  $25  for  labor  and  material,  and  the  engine  out 
of  service  for  three  days,  which  at  $44  per  day  is  $132.  A  lesser 
saving  as  regards  running  repairs  is  made  by  the  use  of  brass 
shoe  and  wedge  liners  on  the  driving  box.  The  good  effect  of 
these  shows  most  clearly  during  general  repairs.  We  find  them 
with  the  tool  marks  hardly  worn  out  and  it  is  therefore  unneces- 
sary to  line  up  the  shoe  and  wedge. 

.A.nother  source  of  trouble  is  the  pounding  of  the  main  driving 
boxes  with  its  attendant  trouble  in  the  rod  brasses.  This  means 
the  dropping  of  the  wheels  to  repair  the  brasses.  It  would  seem 
that  this  work  could  be  minimized  by  the  use  of  some  form  of 
removable  brass,  although  we  have  no  experience  with  these  de--. 
vices ;  we  have,  however,  used  the  so-called  long  driving  box 
with  the  result  that  the  trouble  was  entirely  eliminated,  and  in 
addition  there  is  less  wear  of  the  axle.  The  cost  to  drop  a  pair 
of  wheels  and  to  crown  the  brass  is  approximately  $23  labor  andV 
the  engine  is  out  of  service  three  days.  :     .  r         ■:-. 

To  minimize  stay  bolt  trouble  the  practice  of  using  the  same 
form  of  flexible  stay  throughout  the  breaking  zone  is  a  great  aid. 
One  of  our  boiler  foremen  estimated  this  alone  to  save  one  or 
■two  days  every  60-day  period.  .-  '.•■^V■.>-.    ■; 

With  the  advent  of  the  gas  and  eiectric  welding  outfits  it  has 
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been  possible  to  make  many  repairs  that  heretofore  would  not 
have  been  possible.  For  instance,  we  had  a  Mikado  engine  with 
all  driving  wheels  having  fiat  spots  2  to  5  in.  long  and  34  to  Va 
in.  deep.  To  have  dropped  the  wheels  would  have  cost  not  less 
than  $150,  which  includes  the  U)ss  in  tire  material.  To  this  must 
be  added  the  value  of  the  engine  while  out  of  service  for  three 
or  four  days.  We  welded  the  flat  spots  with  an  electric  torch,  the 
wheels  being  in  place  under  the  engine,  in  five  hours  at  a  cost  of 
$2.05  for  labor  and  $5  for  material  and  current.  Both  the  gas 
and  electric  torch  have  been  used  successfully  in  this  work.  This 
is  only  a  single  example  of  what  this  device  offers  in  the  way  of 
getting  an  engine  into  service  promptly  and  at  the  same  time  at 
a  greatly  reduced  cost  of  repairs.  It  should  be  an  easy  matter 
on  the  above  sliowing  alone  for  any  railroad  to  justify  the  pur- 
chase of  these  outfits.  Forty-four  dollars  saved  for  an  engine  day 
is  interest  at  5  per  cent  on  $880  per  annum,  or  by  saving  20 
engines  one  day  you  save  $880. 

After  the  engine  has  made  its  mileage  it,  of  course,  gets  a  gen- 
eral overhauling,  and  whenever  possible  we  make  our  engine  can- 
didates for  shop  pull  a  train  to  the  point  of  shopping.  If  it  be 
assumed  that  an  engine  receives  general  repairs  every  18  months 
and  that  60  days  is  the  average  time  from  out  of  service  to  in 
service,  that  means  that  11  per  cent  of  the  engines  are  always  in 
the  shdi.  Sixty  day>  nudtii)lied  !)y  $44  equals  $2,640.  the  loss 
while  the  engine  is  at  the  shop.  During  slack  business  when  loco- 
motives are  not  needed  to  move  trains,  it  is  obvious  that  we 
should  put  them  through  the  sh<jp  to  the*  extent  tliat  they  are 
ready  for  the  shop  and  that  the  .shop  can  take  care  of  them. 

While  it  is  desirable  to  have  a  few  engines  in  the  "bone  yard." 
so  that  "lights"  and  "heavies"  can  be  properly  balanced,  there  can 
be  a  saving  made  by  not  having  too  many  engines  standing  around 
idle  waiting  to  get  into  the  shop,  but  rather  schedule  their  move- 
ment to  the  shop  so  that  they  are  available  with  the  least  waste 
of  engine  time.  An  ideal  condition  would  be  more  nearly  realized 
when  the  condition  of  the  engines  slated  to  go  to  the  shop  were 
such  that  one  or  two  months  in  service,  if  necessary  to  suit  the 
convenience  of  the  shop,  would  not  mean  a  series  of  failures. 

When  an  engine  is  about  to  go  to  the  shop,  many  roads  (ours 
among  them)  make  a  practice  of  sending  advance  notice  to  the 
shop  of  just  what  material  will  be  needed.  On  tirebox  work  30 
days  advance  notice  is  desirable,  so  that  the  box  will  be  ready 
to  put  in  as  soon  as  the  old  box  can  be  cut  out.  To  make  the 
most  of  this  plan  of  advance  notice,  the  information  must  be  ac- 
curate and  be  acted  upon  promptly,  without  waiting  to  get  the 
engine  in  the  yard  to  see  if  the  material  h /cully  needed. 

After  the  engine  reaches  the  shop  what  improvements  can  be 
made  there  with  a  view  to  cutting  down  the  time  in  the  shop? 
The  first  thought  is  modern  shop  facilities,  and,  considering  that 
an  engine  is  worth  $44  per  day.  it  ought  not  to  be  difficult  for 
any  one  to  show  substantial  savings  by  the  use  of  more  modern 
shops.  Assume  a  shop  turning  out  30  engines  a  month,  or  360 
per  year,  and  that  by  making  certain  changes  an  engine  could 
be  turned  out  four  <lays  sooner.  Assume  further  tliat  for  three 
months  of  the  year  there  is  sufficient  business  to  provide  work 
for  these  engines  just  as  soon  as  they  are  turned  out.  The  saving 
then  will  be  90  engines  nudtiplied  by  four  days,  or  360  engine 
days,  which  at  $44  per  day  equals  $15,840.  Xow,  if  we  had  taken 
this  $16,000  and  purchasetl  an  engine  with  it.  we  would  have  had 
the  same  amount  of  available  power,  since  by  changing  the  shop 
we  saved  360  engine  days;  but  the  more  modern  shop  will  enable 
repairs  to  be  made  more  cheaply,  and,  further,  the  capacity  of  the 
shop  is  increased  6.7  per  cent.  Hence,  it  would  be  considerably 
more  economical  to  modernize  tie  shop.  Of  course,  if  this  im- 
provement can  be  made  at.  less  than  the  above  the  saving  is  in- 
creased proportionately. 

Another  item  which  T  understand  some  roads  have  to  contend 
with  is  material.  .An  engine  is  delayed  for  want  of  proper  repair 
material,  and  ^his  delay  in  some  cases  runs  into  months.  It  must 
not  be  understood  that  this  is  entirely  the  fault  of  the  stores  de- 
partment, as  many  times  the  material  was  not  ordered  as  promptly 
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as  it  might  have  been.     On  the  c  ther  hand,  the  shop  man  has  a 
perfect  right  to  assume  that  certa  n  kinds  of  material  are  kept  in 


stock  continuously  by  the  stores. 


A  great  deal  of  this  material 


for  which  engines  are  delayed  is  very  moderate  in  price,  so  that 
no  great  valuation  is  involved,  a^d,  further,  practically  all  ma- 
terial is  common  to  several  engines,  particularly  where  there  are 
a  number  of  engines  in  a  class,  ind  this  reduces  the  amount  of 
stock  necessary  to  carry  in  order  to  adequately  protect  the  en- 
gines against  delay.  Too  often  tl^e  fact  seems  to  be  lost  sight  of 
that  an  engine  is  worth  money,  jand  the  fact  only  is  seen  that 
there  is  so  much  money  investad  in  stock,  without  regard  to 
whether  the  equipment  can  be  r|>paired  promptly.  This  policy 
cannot  be  too  strongly  condcmi  ed.  since  both  tiie  mechanical 
and  stores  departments  are  worki  ig  to  the  same  end,  i.  e.,  to  keep 
the  engines  in  condition  to  earn  revenue  for  the  railroad.        ,".''-. 


M.  K.  Barnum,  superintendent 


Ohio,  stated  that  the  average  nuiiiher  of  miles  of  the  locomotive 


of  motive  power,  Baltimore  & 


per  day  and  the  time  in  service 
the  conditions  under  which  it  is  r 
for    this    low    figure.      Regardinj; 


that  on  the   Baltimore  &  Ohio  (iie  division   has  decreased  this 


delay  from  ihree  hours  to  one 
no  cost  lo  the  road.  One  cause 
is  the  lack  of  proper  facilities  f< 


s  surprisingly  low,  and  blamed 

ecessary  to  operate  some  trains 

terminal    detention    he    stated 


hour  by  a  careful  study,  with 
of  excessive  terminal  detention 
turning  heavy  power.     These 


should  be  provided  before  such  engines  arc  purchased. 

H.  T.  Bentley,  superintended  of  motive  power,  Chicago  & 
North  We.stcrn,  stated  that  enoigh  men  should  be  held  in  the 
roundhouse  to  make  running  repairs  properly  when  necessary, 
and  not  have  any  more  than  n  ;cessary  when  engines  are  not 
being  repaired.  He  has  found  i;  desirable  to  keep  one  or  two 
engines  in  the  back  shop  for  ^  omparatively  heavy  repairs  in 
order  to  keep  men  busy  all  of  t  le  time.  These  repairs  will,  of 
course,  be  more  costly  but  the  a'  ailability  of  the  men  will  make 
it  worth  while.  He  did  not  b  ;lieve  in  reducing  the  mileage 
between  shoppings.  His  road  1  as  kept  engines  in  service  by 
use  of  special  devices  on  the  engines,  some  such  engines  having 
made  over  200,000  miles.  Engin  ?s  which  a  few  years  ago  used 
to  make  4,000  miles  per  engine  failure  have  made  as  high  as 
44,000  miles  per  failure  during  the  past  year.  This  result  is 
attributed  to  the  special  eflfortJ  of  the  roundhouse  and  shop 
men  together  with  the  use  of  improved  details  and  special  de- 
vices   on    the    locomotives. 

A.  R.  Kipp,  mechanical  superintendent,  Soo  Line,  stated  that 
on  regularly  assigned  engines  th^  mileage  is  limited  by  the  rest 
of  the  engine  crews  or  the   16-hbur  law.     He  pointed  out  that 


the  interest  and  depreciation  of 


the  extra  locomotives  required 


for  regular  crews  must  be  consic  cred  together  with  the  claimed 
decrease  in  maintenance  and  p  oductive  costs  and  operating 
expenses. 

N.    D.    Ballantine,    assistant    to 
Island  Lines,  suggested  that  the 
in   the   paper   be   used   on   roads 
system    in   an    endeavor   to    find 
locomotive  is  under  that  sy.stem. 

Mr.  Goodwin  said  tiiat  with  tm  value  of  the  freight  engine  in 
excess  of  $44  per  day  the  advantages  of  regular  crewed  engines 


should    be    carefully    studied.      It 


pool  the  engines  in  rush  season  afd  assign  them  when  there  were 
plenty  of  engines  available. 


V.^LUE  OF  Ne.\tness. — We  ha( 
short  time  ago  where  the  virtue 
novel  manner  into  the  minds  of 


second    vice-president,    Rock 

same  system  as  was  described 

maintaining   the   regular   crew 

out  just   what   the   value   of  a 


might    be    found    advisable    to 


occasion  to  go  into  a  shop  a 

of  neatness  was  instilled  in  a 

he  boys  employed.     One  of  the 


first  things  a  boy  is  asked  and  sriown  how  to  do  is  to  wrap  up 
parcels.  The  head  of  this  company  believes  that  if  a  boy  can  be 
trained  to  properly  wrap  up  obj  ?cts  of  awkward  shape,  one  of 
the  cardinal  qualities  of  a  useful  employee — neatness — is  being 
fostered. — American  Machinist.  .•.•..:!.',>.•.■'-■•'     -.•.■••.> 
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THE  STANDARD  BOX  CAR— A  NEGATIVE 

[::•■■:..■: :..^.^^.-.--.y--ri--:  VIEWPOINT 


>      ;  BY  R.  W.  BURNETT  -.il^. 

.■..'••-'•■  ■  General  Master  Car  Builder,  Canadian  Pacific,  Montreal.  Que.     '"•.■";  ~-- 

I'rom  time  to  time  we  read  stirring  articles  from  high  rail- 
way officers  on  the  desirability  of  a  standard  box  car;  these 
frequently  take  the  form  of  a  demand,  a  call  to  arms  to  rise 
and  overthrow  the  mechanical  man  who,  it  would  seem  from 
these  articles,  has  for  many  years  obstructed  progress  and 
caused  untold  millions  of  expense  by  a  failure  to  attain  the  de- 
.  si  red  end.  Such  articles  are  usually  favorably  commented  on 
in  the  railway  magazines,  the  impression  seeming  to  be  that  the 
writers  must  of  necessity  be  right,  and  the  weakness  of  the 
mechanical  man  is  sometimes  apologized  for  with  suggestions 
-;tliat  in  time  he  may  come  to  see  the  matter  in  the  same  broad 
wny  as  the  higher  officer. 

If  the  box  car  situation  is  analyzed  it  will  be  found  that  the 
traffic  officers  and  the  officers  who  control  the  policies  of  the 
railroads  are  responsible  for  the  diversity  of  bo.x  car  dimen- 
.-■'..siijns,  and  that  no  one  would  be  more  pleased  than  the  me- 
.'^rhanical  man  if  a  more  limited  number  of  designs  were  decided 
on.  Cars  of  varying  or  unusual  dimensions,  such  as  those  of 
more  than  usual  length,  height  or  width  of  side  door,  or  having 
large  end  doors  or  otherwise  fitted  for  special  service  or  use 
in  a  restricted  territory ;  or  for  service  which  may  be  peculiar 
to  the  entire  territory  reached  by  the  home  road,  are  being  de- 
manded b^'  the  traffic  department,  it  is  not  for  the  mechanical 
man  to  say  that  these  cars,  which  may  make/90  per  cent  of  their 
mileage  on  the  home  road  shall  be  Iniilt  to  the  standard  dimen- 
sions said  by  the  traffic  department  to  be  unsuitable  for  the  home 
service,  in  order  that  the  cars  may  be  standard  for  the  10  per 
cent  of  their  mileage  which  may  be  made  on  foreign  lines. 

These  matters  can  only  be  settled  by  the  traffic  department 
and  others  who  decide  on  matters  of  policy  affecting  almost  ex- 
clusively their  own  department.  If  persons  who  are  at  all  worried 
about  the  box  car  situation  will  take  the  trouble  to  investigate, 
they  will  find  that  the  bo.x  cars  built  in  the  last  few  years,  espe- 
cially those  with  steel  superstructure,  are  costing  very  little  for 
repairs.  Barring  wrecks,  the  repairs  are  confined  almost  ex- 
clusively to  couplers,  wheels,  trucks  and  other  parts  which  are  all 
standard.  If  any  large  part  of  these  repairs  is  due  to  a  weakness 
in  the  standard  the  doctrine  of  adopting  a  standard  box  car  is 
then  proved  unsound,  as  the  standards  were  usually  amply  strong 
to  meet  the  demands  of  service  of  the  period  for  which  they  were 
designed ;  if  weak,  the  design  has  been  outgrown  in  the  rapid  de- 
velopment of  the  railways,  which  is  the  case  with  the  car  itself 
and  which  to  some  extent  will  be  the  case  with  any  car  that 
might  be  adopted  at  this  or  any  other  time. 

From  the  large  percentage  of  steel  frame  box  cars  built  dur-v 
ing  the  last  few  years  the  indications  are  that  this  design  will 
be  very  largely  used  in  the  future.  These  cars  are  largely  con- 
structed of  rolled  shapes  which  seldom  need  renewal,  even 
when  a  car  is  wrecked,  as  they  can  easily  be  straightened  or 
reformed  to  the  original  shape  at  any  car  repair  point.  It  has 
been  found  unnecessary  to  carry  rolled  shapes  in  s  ock  for  re- 
pairs, and  as  the  parts  of  the  cars  which  fail  are  the  parts  which 
are  already  standard,  it  is  only  necessary  to  carry  in  stock  lining 
and  decking,  which  are  being  standardized.  The  cars  which 
are  giving  trouble  now,  and  which  are  largely  causing  the  un- 
easiness that  brings  forth  the  letters  and  articles  referred  to, 
are  the  cars  which  were  built  from  ten  to  twenty  years  ago  and 
represent  the  best  state  of  the  art  at  that  time.     If  the  best  of 


them  had  been  adopted  as  standard  and  had  so  continued  to 
the  present  day,  there  is  no  doubt  that  the  present  repair  bills 
would  be  about  double  what  they  are,  and  this  to  a  degree  is 
what  it  would  mean  in  the  way  of  expense  ten  or  twenty  years 
hence  should  a  standard  bo.x  car  be  adopted  now. 

It  is  true  that  we  sometimes  see  appliances  on  cars,  the  value 
of  which  may  l)e  very  much  questioned,  but  it  is  probable  that 
the  net  result  of  the  use  of  these  questionable  devices  may  be 
on  the  credit  side  of  the  ledger  for  the  railroads  as  a  whole, 
as  they  are  for  the  most  part  being  developed  towards  some 
desired  end  with  the  tinal  result  that  a  simple  and  effective  de- 
vice is  secured.  It  is  also  true  that  occasionally  a  designer 
makes  an  unfortunate  mistake  in  some  vital  part  of  the  car 
which  results  in  bad  failures  on  a  certain  series  of  cars,  but 
tliese  cars  are  usually  so  thoroughly  advertised  by  the  embargo 
placed  on  them  by  other  roads  that  the  railroads  are  benefited 
as  a  result,  because  the  same  mistake  is  not  likely  to  be  repeated. 

If  a  bo.x  car  with  wooden  underframe  and  superstructure 
were  to  be  continued  it  would  probablj  be  advisable  to  go  very 
much  more  into  the  standardizing  of  the  parts  than  has  been 
done,  as  the  wooden  car  differs  from  the  steel  car  in  that  the 
amount  of  material  carried  for  repairs  increases  with  the  life 
of  the  car,  whereas  the  corresponding  parts  do  not  have  to  be 
carried  at  all  for  steel  underframe  and  steel  superstructure 
cars,  since  more  than  enougli  parts  are  saved  from  fires  and 
cars  demolished  in  the  wrecks  to  take  care  of  the  few  renewals 
that  are  required.  At  the  Angus  shops  of  the  Canadian  Pacific, 
where  we  have  been  ordering  small  lots  of  250  l)ox  cars  at  a 
time  to  keep  the  shop  going  in  a  small  way  during  the  depres- 
sion, every  lot  of  cars  is  built  slightly  different;  this  in  no  way 
affects  the  desired  interchangeability  and  will  reduce  the  cost 
of  maintenance.  These  clianges  are  made  principally  for  the 
following  reasons :  To  protect  the  lading  from  the  elements ; 
to  increase  the  strength ;  to  reduce  the  weight,  and  to  reduce  the 
cost  of  maintenance.  Examples  are  given  below  of  how  the 
conclusions  are  arrived  at  governing  the  chaa«ses  ior  the  four 
reasons  given  above.     -    \       . ;/"-  :.    ■•-  :^  •  "''^:\.'^-^^ 

Protecting  the  Lading  from  the  Elements. — We  have  a  sprink- 
ler arranged  to  test  a  sufficient  number  of  cars  coming  out  of 
the  shops  to  determine  any  possibility  of  leakage  through  the 
roofs,  sides  and  ends.  This  is.  not  tlie  impractical  fire  hose 
test,  but  is  made  to  approximate  the  worst  storm  conditions, 
and  we  do  not  stop  when  any  weakness  is  found  until  we  find 
a  substantial  way  of  remedying  the  trouble.  This  is  not  usu- 
all\-  done  by  car  builders  and  is  obviously  much  l>etter  than 
waiting  for  the  claims  department  to  report  trouble,  and  the 
writer  considers  it  unfair  for  shippers  to  be  forced  to  use  a 
car  designed  in  all  small  details  by  persons  who  have  not  had 
the  opportunity  to  make  all  of  these  investigations. 
■  To  Increase  the  Strength. — Minimum  weight  being  a  very  im- 
portant factor  in  the  designing  and  building  of  cars  in  the  ef- 
fort to  reduce  weight,  we  occasionally  turn  out  a  finished  de- 
sign that  may  require  slight  strengthening  in  some  of  the  parts. 
The  necessity  of  increasing  strength  is  usually  confined  to  the 
superstructure  as  we  have  from  experience  largely  overcome 
the  weaknesses  that  were  common  to  the  underframe. 

To  Reduce  IV eight. — While  not  so  necessary  as  increasing 
strength,  yet  it  is  important  to  reduce  weight  where  it  is  pos- 
sible to  do  so  with  safety.  Many  opportunities  are  afforded 
with  the  variety  of  rolled  shapes  that  is  available,  to  accom- 
plish this  without  any  additional  cost,  and  often  with  a  reduc- 
tion in  cost. 

To  Reduce  Cost  of  ^faintenance. — While  the  cost  of  maintc- 
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nance  is  carefully  considered  by  the  designer,  yet  the  cars  in 
.     actual   service   when   carefully   observed   bring   to   notice   certain 
.;;■  iltms  of  expense  that  can  be  remedied,  and  in  sume  cases  en- 
-    tirely  eliminated.     The  use  of  rivets  in  place  of  bolts  is  prob- 
'*;"  ably   one   of   the   most   important   items   to   be   considered    in    re- 
)  pair  work.     Bolts  were  used  in  the  past  for  securing  parts  that 
would    require    freiiuent    renewals,   but   as    the    fai.ures    to   these 
parts  have  been  reduced  the  bolt,  which  is  expensive  in  mainte- 
nance,  has  been    replaced   by  the    rivet.     The   use   of  cast   steel 
:    and   pressed   shapes   in   place   of  malleable   iron   have   also   to   be 
;".;  « c  nsitlered  here. 

The   comparatively    low    average   cost    of   maintenance    of   the 
:    present  day.  considering  the  large  amount  of  old  wooden  equip- 
ment   still   in   service,   is   entirely   due   to   the   present   design   of 
car    which    confines    the    rei)air    expense    almost    exclusively    to 
/.the    wearing   parts,    outside    of    a    few    unfortunate    mistakes    in 
"design,    as    previously    mentioned.      It    must    also    be    borne    in 
v.  mind  that   the  car  of  the  present   cannot   show   the   lowest  cost 
-•    of    rei)airs.    while    relieving    the    bigii   cu.st   of   repairs   to    the    old 
:•    .wooden  car  which  is  still  with  us.        ':'-.,  '" 

;=■      To   sum  the   matter  up,   the   parts   that   are   movable   and  need 
to  be  renewed  should  be  and  are  standardized.     The  use  of  rolled 
sections   gives   us   a  car   which   is   otherwise   a  car  of   standard 
parts.     We  also  have  n>inimuni   requirements  for  the  center  sill 
construction    which    would    seem,    fir    the    reasons    given    above, 
to   be   about    as    far   as    we    should    go    at    present    in    standard- 
izing the   box    car.   except    that    limiting  outside   and   inside    di- 
mensions should  be  arranged   for;   this   should   be   attended   to 
.:;'  by  the  traffic  department.     One  of  these  dimensions,  the  height 
•v;  of  running  boards,   it   would   seem   verv   essential   to   decide    on 
■-■'in   order   that  the   roads   will   not  keep  on   increasing  the   height 
'.'of  their  cars   nntil   the   government   concludes   that   there   is   not 
sufficient  room   for  the  trainmen  on   top  of  the  cars  and   issues 
.'    an  order  that  bridges,  tunnels  and  overhead  electrical  construction 
•    must  be  raised  to  give  sufficient  clearance,  which  would  l)e  very 
expensive. 
As   small   changes  in   the   development  of  the  car  do   not  in- 
.^    crease  the   amount   of  material   to   be  carried   in   stock,   or  the 
■  ^.cost    of   maintenance,    why    should    a    complete    standard    car   be 
.''  adopted,    which,    if    followed,    will    sbiu    off    the    improvement    of 
■  viletails  which  is  necessary  if  we  are  to  progress?        v.''.    v.. 


PIECE    WORK   AND    ITS    ADVANTAGES^ 


■■»f , 


: -vV/.;::  BY  E,  J.  THILL 

,'.-■.         ■ '■  Piece  Work  Foreman.  New  York  Central,   East  Buffalo.  N.  Y. 

■  1  he  greater  part  of  my  railroad  career  has  been  spent  in 
connection  with  piece  work,  and  needless  to  say,  1  have  had 
my  troubles,  due  mainly  to  men  who  are  averse  to  the  use  of  the 
system. 

I  believe  we  will  all  have  to  acknowledge  that  the  tendency 
of  the  day  work  system  is  to  bring  the  superior  workman  down 
r  to  the   level   of   the    inferior.     This   is   virtually    placing   a   pre-j 
mium  on  inefficiency  and  therefore  is  opposed  to  the  accomplish- 
ment of  the  desired  results.     On  some  of  the  western  railroads 
there    is    a    system    in    operation    known    as    the    bonus    system, 
whereby  a   workman   receives  a  bonus   in  addition   to   his   daily 
iti.rate  of  pay.    This  bonus,  I  understand,  consists  of  a  part  of  the 
;;.  increase    earned    by    the    operator    by    reason    of    an    increased 
\  output,    due    to    increased    efficiency    and    diligence    on    bis    part. 
While  this  system  may  give  better  results  and  bring  better  re- 
■.;■   turns  to  the  men  than  the  day  work  system,  it  does  not  seem 
possible    that    it    will    provide    maximum    output    per    operator, 
_  minimum  cost  per  article,  and  maximum  earning  rate  per  hour, 
■\  per  operator,   such  as   would  be  attained  under  a  proper   piece 
work   system. 
There  are  three  potent  factors  in  the  successful  handling  of 

•From   a   paper   read  before  the   Niagara   Frontier  Car  Men's  Association, 
Kthruary    17,    1915. 
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a  piece  work  system.  These  are  efficient  piece  work  inspectors, 
peace  of  mind  on  the  part  of  the  wofkmen,  and  a  schedule  that 
can  be  readily  understood  by  the  meri. 

Peace  of  mind  on  the  pari  of  tlie  workman  is  absolutely 
necessary  if  he  is  to  do  his  best  unde^  any  system.  This  should 
be  considereti  in  the  light  of  the  faclj  that  tlie  piece  work  oper- 
ator is  olten  suspicious  of  the  piecel  work  inspector.  If  there 
is  one  thing  that  will  put  a  piece  wi>rk  operator  out  of  sorts, 
it  is  the  slightest  dcHibt  as  to  whetljer  be  has  received  proj.er 
reinibursemeut  for  his  labor;  therefore  a  great  <leal  depends 
on  the  piece  work  inspector,  as  th*  average  workman  is  no 
mathematician,  and  generally  has  an  innate  suspicion  of  the 
inspector,  in  that  he  is  not  rea?onabl/  sure  that  he  has  received 
proper  returns  for  the  work  perfor  ned.  For  this  reason  the 
piece  wx)rk  .schedule  should  be  one  that  can  be  easily  inter- 
preted and  nnderstood,  and  combinai  ion  prices  eliminated.  The 
other  two  factors  in  an  efficient  pi 'ce  work  system  rest  with 
the  management,  and  make  it  possibh  for  the  success  of  the  one 
just    described. 

Extreme  care  should  be  exercise*  by  piece  work  inspectors 
to  see  that  the  men  are  fully  comeeusated  for  the  work  per- 
formed, and  in  the  matter  of  piece  work  prices,  to  see  that  the 
workman  is  properly  compcjisatcd.  considering  the  conditions 
under  which  he  is  working,  and  thit  the  company  'ibtains  the 
desired  results.  A  i)iece  work  price  shonld  not  l)e  installed 
where  the  inspector  cannot  "back  it  up.'  In  other  words,  he 
should  iKsc-  set  a  price  under  g>\ei  conditions  unless  he  can 
prcuiuce  men  from  tie  working  f(  rce  who  can  demonstrate 
that  the  price  is  right  and  good  for  i  n  increase  of  about  50  per 
cent  or  more  over  the  day  rate.  Then,  should  a  workman 
(|uestion  the  fairness  of  the  price,  le  can  be  shown  that  it  is 
productive  of  increased  earning  caj  acity,  and  he  will  readily 
see  that  piece  work  is  of  great  bei  efit  to  him  and  the  piece 
work  in.spector  is  his  friend.  Thes ;  are  the  results  obtained 
under  a  proper  piece  work  system  j  ml  are  conditions  that  ap- 
peal  strongly   to  the   operator. 

Did  you  ever  stop  to  consider  nhat  little  importance  you 
arc  alone;  how  little  yon  would  an  ount  to  if  it  were  not  for 
the  association  and  cf)-operation  of  others?  What  would  the 
tools  and  machinery  of  an  institutif  n  or  shop  amount  to  if  it 
were  not  for  the  men  who  operate  t  lem  ?  In  this  sense  a  piece 
work  inspector  should  take  the  ojerator  into  his  conlidence 
and  show  him  that  he  believes  in  him ;  show  him  how  his 
earning  capacity  can  be  increased  md  how  both  he  and  the 
r:iilroa<l  company  can  be  benefited,  /then  you  will  derive  from 
the  workman  the  full  benefits  result  ng  from  the  use  of  a  piece 
work  system, 

Ever%  man  working  in  a  shop  i 
system  knows  that  it  is  wise  to  stu 
his  work  f>ut  quicker,  as  he  realize* 
by.  He  is  aware  that  the  shop  sup<  rintendent  and  his  foreman 
are  anxious  to  co-operate  with  him  along  these  lines,  and  that 
I'.e-  will  not  be  penalized  for  usiuf  his  brains  in  having  the 
piece  work  price  cut,  because  by  his  increased  output  he  is  de 
creasing  the  cost  of  production.  In  my  estimation,  jiiecc  work 
can  never  be  handled  successfully  if  the  management  will  al- 
low the  prices  to  be  cut  as  soon  a«  they  become  remunerative 
to  the  workmen.  .Vothing  is  more  iiscouraging  to  a  man  than 
this  price  cutting  for  no  other  reas  )n  than  increased  efficiency 
on  the  part  of  the  operator.  Ther-fore  it  l)ehooves  the  piece 
work  inspector  when  making  prices  to  use  the  utmost  care  to 
note  the  conditions  under  which  th*  man  is  working.  In  this 
connection,  I  wish  to  bring  out  th  it  where  men  are  put  on 
piece  work,  the  shop  equipment  she  uld  be  of  such  design  and 
quality  as  will  offer  best  results  an  i  should  be  kept  up  at  all 
times. 

In  closing,  I  desire  to  emphasize  pie  fact  that  where  a  shop 
is  working  under  a  thorough  piecel  work  system,  there  is  no 
question  about  its  efficiency,  as  T  befieve  piece  work  may  prop- 
erly be  considered  a  synonym  for  efllciency. 
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Steel  Baggage  and  Mail  Cars 

^^  '  v  ;  V     New  Equipment  for  the  "Central  of  New  Jersey  Is  J^^^J^ff; 

■  0''--^'^^:'-\:.JO  ft.  Long  and    Has    a   30   ft.    Mail    Compartment       ^^^^^^^  ;^^ 


The  Central  Railroad  of  New  Jersey  has  in  service  seven  steel  The  Web  plates  are  5/16  in.  thick,  and  each  has  two  3'/2  in.  ly 
.  "•^"'       bag:-'age  and  mail  cars  having  a  30  ft.  mail  compartment  equipped  3^-^  in.  by  J<2  in.  angles  riveted  to  it.  top  and  liottom,  while  rivet- 
according  to  the  United  States  Government  specifications  and  a  ed  to  the    flanges  of  the    four  top    angles  is  a  2  ft.  5  in.  by  'A 
K-:v-„;V  40  ft.  compartment  for  the  transportation  of  baggage  or  express.  in.  top  cover  plate.     This  plate  is  65  ft.  3^^^  >"•  J*^"g.  »"<!  ^^'^ 


•:.'   Floor  Plan  of  the  Jersey  Central   Baggage  and   Mall  Cars 


'■.-i'  .  -> 


^■^.^jP     These  cars  were  bnilt  by  the  Harlan  &  Hbllingsworth  CoTpora-      riot  theirefore  extend  the  full  length  of  tft^.^aft'.  3  A  bbttom  ie^^ 
'-''',•".,      tion.  Wilmington.  Del.,  are  70  ft.  9'}i  in.  long  over  end  plates  an  J       plate  is  not  used.  .  '      ' 

\. ;'  iweigh   144,700  lb.  each.     They  are  mounted  on  six-wheel  trucks ';■■>  two  center  cros.sbearers  are  placed  5   ft.  4  in.  on  either 

•  :  ,^  with  the  Commonwealth  steel  frame,  and  clas])  brakes.       side  of  the  center  of  the  ci.r.  and  are  built  up  of  diaphragms 


-..■•".    r  'oean3BCTfoml?-~'-.->—-^-:^r-  — r^— ■ '-r— •"— t.—  t 7 
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'^ty.^jOT  ^t«..-Wgk't."'i';".«  iit.'^f^'g^vgywtT'"  ■■g;^'!Trr.a?gtrir. 
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^.  ;,:  y.'v^.-;^/:'.^  ■-//., ^i^^^  Center  Sill  Construction  of  the  Baggage  and  Mail  Cars  '  ^^;''•^-/■.    '^v   *'>•"! /^^^^ 

::'■  ^'v;'  ••  ■^^^-v^- "^vK  v^         UNDERFRAMES      \  .//-^^^^^;"Vvy;^  pressed    from   5/16   in.   plate,   which   are    the    full    depth    of   the 

The  center  girder,   which  is  the  main   member  of  the  under-  center  sills  at  the  inner  end.  while  the  lower  flange  tapers  up- 

....,:        '""a'^^-  's  "f  tfic  fishhclly  type.  Iiuilt  up  of  steel  plate?  an<i  angles.  ward  toward   the  outside  of  the  car  till   a   depth   of  a'.'ii  in.   is 

yiv     "^'^^  ^''°  ''■^''  1'^='*'''  ^'■^  -  ^*-  -^  '"■  d*-ep  at  the  center  of  the,  car,  reached.    A  ;5/lO  in.  pressed  liUer  is  also  used  between  the  webs 


Steel   Baggage  and   Mail  Car  in  Service  on  the  Central    Railroad  of   New  Jersey 

and  are  spaced   18  in.  apart;  this  depth  is  maintained   for  9  ft.  of  the  center   sills,   and  the  crossbearers   are   t^nallv   reinforced 

/  m.  on  either  side  of  the  center  of  the  car,  at  which  point  the  web  by  a  6  in.  by  H  in.  cover  plate  at  the  bottom  and  a  9"in   by  H  in 

plates  begm  to  taper,  and  at  a  point  6  ft.  7y^  in.  farther  on  they  cover  plate  at  the  top,  both  extending  across  the  car.    The  two 

reach  a  depth  of  18'/,  m..  which  is  maintained  to  the  end  of  the  car.  intermediate  crossbearers  are  spaced  16  ft.  2  in.  on  either  side 

•yS?Sv.        i   .   '  123  ■^:}i■-''■MI^ 
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;J<i\il.VViVY:    M.li    G.\/L1TK.    MlA  IIAXKAL    liUlTluX 


':       -iiawc:  is  carctulh^,  cUisiJ^^^  fksj.yncr.   \ii    tlif   cars   in 

• ;  ..  iK'tiial    >Vr\  ict-   when   carc-fuIIy   <il»s(.rvr<l   lirinii   t>'   n"lici'   ct-rtain 

^  .■'.    iiuns"!   (.•xpcnse   iliat   can   be   rt-niolicil,   and   in   s<  nu-  cases   cn- 

.  >   .  :  tirt^y  clinniiatetl/    'J.hc  Hse  ^>/  n  place  pt   Imlt^  i>   jirob- 

aHy.  wrte  X'*  ,tlu•^h1^Kst  iminiK;^^^^^^  t<>  l>e  c>in-.i<Iire<i    in    re- 

.  .    :.  pair  work.     Ui ills  were  usc'cl  in  the  i>ast    \'<r  Mcnrinu  iian^  tliat 

'  ..       .\vuiil<l    reqiiire  .trei|uent    renewals.    Imt    as   tlie    fai.nro    t"    these 

.     ^  part5  luivc  lM.!.en  rx'^luceOthf  h'>h.  \\]>ich   is  e\iKn>i\e  in  niainte- 

;- /  ■■  fiancr;   ha;' ^^  %  I  he    nse   of   cast    steel 

;,!v''-.     an<l    presseil   shaixs  in   iiljife  <>f  maHealile   ir<in    have   als-'   to   I>c 

"T;       tA.  nsidereU  here. 

;-  ,  ..  The  C"nii»aratively  ^^^v■ 'aV.efa^e  <"'ist  wt"  niaiinenan.Oe  of  (he 
1:  ■  ,  phrscnt  (lay.  e<Mi>idcriiiji  tlii?  larjie  attrotint  <>f  oM  vv<,io«len  e«iuip- 
i  nu'iu  stiU  in  service,  iti  entirely  (hie  to  the  present  design  of 
:'  c;ir  vvliiclr  con  lines  the  repair  e,\jien^e  alni<.>t  exclusively  to 
I..       the  HreaHn>r;  parts..  vtUs^^^^^  uiii.  atunate    mistake^    in 

'  ■"  :;  ilisiyn,    as   vf<'vi»»usly    menticvnetl:,-  It,  rtiujvt    alsii    he    Ixirne    in 
•  ^-  '  nn'nd  that    the  car  of  the  present   caiHi«>t    -how   the   lowest   cost 
■'.,.■     .1)1    repairs,    wliile    relieviiv-f  the    iii.yh   c/St   of   reiuiirs    i<>    the    ohf 
.. .  ■  \Voiii«kii  car  \vhicli  is  sfin  with  iis. .     ■         '*■ 

.\        .     T<f  siuu  .the  inairer-^  are   inovaMe   anij   nu d 

.-;,:-   .to  he  renewed  >h'>iihi  W  and  are  stait<rardi/e<l.     Tlu'  ii>e  <  i  rolled 

•;    ".  Secti<>ns   ^T\Vs  .■»is   a   t"^^^^^  is   otherwise    a   car   <<i    -«tainlard 

,'.      '.pari.Si   '  \\  e  als<«  have  nnniinun)   re<jntrenienis   i"..r  the  center   sill 

, ^;^-    C'lislfnclion  'which   :«vniift.  seem,    f'  r    tlu     rea^i-ns    :;i\en    al"'ve, 

.!,    -^^  to    Ire    al:oiit    as    far    as .  vfv  ^shiailil    uo    .it    present    in    -taiidard- 

.;;■-;■  j/inff   the   IVi^x    car.   esoept    thai    liniitinji   outsifle    ami    inside    di- 

:  ..  '■    iiK'Hsioiis  sh*nihl    l>e   arratiged    f>'r;    this    >hon!d    lu'    attended    to 

.  ■:     l>>'.tlve  iraffuv  dtiKM-tnu'nr.     f >ne  "i  these  dinunsi..n-.  the   luinht 

.;vv'.:.t-i1    ritiinini;  h>  ards.  it'  woiild   si-tm   very    essential    to   decide    i  ii 

.1:'.  ■    Jir  'iTiler   that   the  r<>a<ls   willnut    kei  jj   ■•n    increasing    tlu'   lui.LiIn 

*'7.  ";  of  their  lUirs-  tintil,  the  yWveniinent    cmiclnfles   that    thert-   i>   not 

.      :,-M  "t    the  cars   and   issms 

■  •;  •     •im  order  that  hri«liie>r;  tirnnels  an<l  '"verlTead  electrical  C'  nsirnc*.i<>n 

.•". ':    nnist  le  raised  t«iyiAe,sil6icientvI.eara>H'e.  whicji  would  he  very 

■;;;'■^,^^expet^^i■ve■     '     ••   '>■;.,'    -■■   '-v^---       '• 

'.'"'.V:;::     ■Ai.^sn^a^l-  changes- n  "i    the   car    'I--    n-'t    in- 

:?-.:•■'  'troase't  lo   lie   carric<l   in   slock,   or  the 

V -A;  cost    of    inainten^itice.    why    should    a    complete    standard    car    he 

J-   v!  afl<)i«te<l.    which',    if    followed,    will    shut    ..ff  the   iinproxtnuiit  •>' 


PIi:CI':    WORK    .\M)    IIS    ADXAMAGFS 


BTJt.j.rmii. 

■.',  •  J*iec^  Work  Koreinan.  New   York  (Uiiiral.   Imisi   Kii((;iIi>.  .\.   Y. 

/  .  The    iiriUler    jijirt    4>f  :;im;    railp'ad    career    has    lieeii    >]k}M    in 

'V''nni"Hi<'iJ    U'iUv  pHv^^^^  to    sav.    I    have    had 

luy  tWail>1os.:  dije  I'W^^^  wli"  ;iro  averst'  to  the  iisc  of  tiie 

.>iys:terii  ..■-■>■   ;■  .    ■ 

,  I  believe.  >•<•  will  :dl  haye  to  aokiiowledye  that  tlit  teiidenc\ 
uiilie  flay  \y<»rfc 'system  i>;  to  lirinir  the  superiMr  w-irknian  ilown 

-"t'>  the  level  of  the  hiferior.  "1  his  is  \irtually  i>lacini;  a  itre- 
iiiintn  on  im  tliciency  and  therefore  i-  opj). .se<l  t'i  the  acc<>tupli>h- 
riient  <.<f  the  desired   cesults.     On  some  .if  the   we'it<rn   r.iilniads 

'  theng  is    a    systeni    ill    oiKTali'itV  k^^  as    the    Imnus    system. 

\vherehy  a  workman  reeeivvs  a  luiuus  in  ;id<litiiin  \>>  his  daily 
rate  of  pay.  This  li..niis.  T  understand,  consists  of  a  part  nf  the 
increase    eartied     liy    the    «>perat<'r    l>\     ri-astm    of    an     increased 

>iut|iut.  dui-  ti'  iiureased  etHciency  and  dilisience  "U  his  |iarl. 
While  this  system  may  jfive  helter  results  atid  hrini;  hetter  re- 
turns to  the  men  than  the  day  work  system,  it  does  not  >eem 
po-isihle  that  it  will  j)rovide  maximum  ontiuu  per  opi-rator. 
minimum  cost  ikt  article,  and  m.iximum  e.irninii  r.ite  per  hour. 
\KT   operator,   such   as  would   he   attained   umler   a   proper   jiiece 

^  work   system.     -.V/  '■"■ri/^'yy'\^-\    ■'.■'.'■'       '•/■-■    .■.:■■.■ 

There  are  three  potent  factors  in  the  successful  handlinij  of 

*From   a   pari-r   reail.l»eft>j:c  .the..  Niagara    Frontier   C.-ir    Men's    .Vskiiciatiiin. 
Kilirimry   17.   1915- ,   .  ' 


\ol..   i^J,    Su.    3 


icnt  [liece  wi>rk  inspeCtor.s. 


a  iiicci    Work  system,     i  hesv  are  ttti 

peace  oi   mind  on  the  part  of  tiie  w«  rknieii.  and  a  schednU^that 

can  he  re.idily  undcrstoo.l  l.y   ilie  ine 

i'eace    of    uiind    vn    ti.e    part Hf     he    workman    is    .liisohitely 
mcissar\    if  he  is  to  do  his  lii>t   mid'  r  anv  svslen'.      I  his  -hould 


he  cousidereti  in  tile  liylit  of  liu'  fa>. 
a.tc)r  is  oiieii  siiv|)ioions  of  the  jiicc 
is  one  thinii  th.it  wil!  put  a  liece  \ 
it    is    the    slightest   douht    as    to    u  het 


reindiursemeut    for    his    lahor;    then  for^-    a    ureal    deal    de|HH>I* 

oil    the    piece    work    iiisjiector.    as    tl 

mathematician,    and    i:eneral1y    has 

inspector,  in   that   he  is  not    na-oiiali 

proper   returils    for   the    work    ptrfo 

piece    Work    schedule    slionld    lu-    oin 


that  tile  i«iece   work   "]  er- 

work    inspector.      If  there 

ork   operator   out   of    shirts, 

i-r    he   lias    reciM\ed    pro)  of 


e    avera-.;*'    workman    is    ii>-: 
n    innati'    suspicion    of-   the 
y   siirt-  that   lu-  has  rtc«.i\id 
nud.      I'or   this    reason   llu' 
th.it    can    he    easilv    inier- 


]>rettd   and   miderstrr'.id.  and    coniliiii.a  i.  ;i    pricis  eliminated,      i  Ih 


otiu  r  tuo  i.ictors  m  an  i  llicuiii  ii 
the  manaiiemenl.  and  make  il  possjii 
jusi    de.scrilied. 

Mxtrenu'  c:ife  shoidd  he  e\ercisi 
to  sev  tli.il  the  nun  are  full\  v.'iii 
formed.  .>nil  in  tlu'  mat'er  of  |)i»ce 
Wurkni.in  is  prop^rlx  comiunsated. 
under  which  lie  is  working,  ami  th 
desired  re*uh.s.  .\  piece  wurk  pr 
wlure  lh<-  ins)>ector  cannj>t  "hack 
should  tu\i'-  sei  a  jiiice  tinder  i;i\ 
]iro(iuce  men  fri  m  tie  workini:  t 
that  the  price  is  ri-^ht  ,ii:d  jfivnl  for 
ceiii    or    iiore    o\ir    tlu    diiv    rate. 


ece.   w<.irk    s\>irin    rest    with 
e   for  the  success  of  the  ..ne 


ly  jiiece  Work  inspectors 
leiisaled  for  the  v\ .  rk  per=- 
\"rk  prices,  lo  si-^-  th.u  the 
Considering  tl  e  conditions 
It  the  conipanx  olc.ains  the 
H  sill  MlM  11'  it  i  e  illsialled 
up."  In  oilur  Words  he 
n  Conditions  unless  lie  can 
rce  who  can  demonstrate 
111  increSise  ».>f  ahout  .^1  |»er 
un.    should    a    workilian 


\ 


■  iue-tioii    ilu'    f;iirness    i>i   the    price, 
productive    of    increased    earniii!.;    ca 
see  that   i  i i  t  ce .  w <  irk   i  s  n  f  li  r ea t  he 
Work    insi«ector   is    his    frietul.      'the 
umler  a   fiPiper  piece  work    sysleili 
l>e.d    sir.  .nul\    to   the   opt-rator. 

I  )id     \.-u    o  I  r    st..p    t.i    coiisiikr 
,ir»-    al-ne;    liow    littU'   ymi    wi'uld   an 
tlu-    ass. .ciatioii    .md    co-operation 
t'-.ils    .ami    macliiuery    of   an    iustitnti' 
w<-re  11. 't   for  the  men   wli.i  operate  t 
Work     iiisptct.ir    sli,,nld    i.ike    the 
and    show     Inm    that     he    heliixes    tn 
earm'nt,'    capacity    can    he    increased 
railroad    company    can    he    henelited. 
the   Workman   the    full   heneljts   result 


tail  lie  shown  that  it  is 
acitx.  and  he  will  readily 
letll    to   him    and   the   irieci' 

are  tile  nvulis  ohtainetl 
lid   are   Conditions   that   ii[tr 


W.irk    systrin,  ,      .,    .",.•.;.. 

i-!\try    mail    workiti^LT    in   a    shop    ^<1er    a    iirofier    piece    work 
system    kiiii\\s    lli.it    it    is    wise    to    -tii 
his   Work   out    .;nickir.  a*  In    nali/e- 
li\.      lie  is  aware  that   ^he.sh.lp  sn|n 
are   an\ioUs    t..   c.  i-o|)i'r:ite    with    him 


1  e    w  ill    n.  it 


penalized    L.r    usinj 


11- 

111 


piece   work    iincecnt.  hecailse  hy   I 
creasiiii;  the  cost  of  production, 
can    ni\rr    lie    Iiamlle!!    succissfidlx 
low    tlu    prices   to   111-   cut    ;is   s. ...n   a 
to   tlu-    Workmen.      .Votliim^    i>   ni. .re 
this    price    ctittin.;.:    f.r    no    otlur    n  a 
.III    the    p.irt    .'f    the    "|>erat"r. 


rli.it    little    imiiortance   you 

'Uiit    1.1    if   it    Were    not    for 

others?      V\hat    wouhl    the 

n   or  shop  amount   t..   if   it 

i.ni?     In  litis  sense  a  piece 

erat"  r    into.:  his    conlideiice 

lim ;    sh'  iw    him    Imw     his 

md    li.iw    li. itli    he    and    the 

then    _\on    will    deri\e    from 

fr.  iiii   the   Use   of  a   jiiect- 


>  ^.it  .ill  tinus  \\a\s  t.)  .yet. 
lie  will  lie  henerued  ther^- 
inieiident    and   his    foreman 

.il.iiu;    liu-sc    liiu-s,   ami    that 

his    hraiiis    in    lia\  int:    the 

increased   output    he   is   i!e- 

my  esliiHatioii.   piece   work 

f  the  manaLtemeiit  will  .tl- 
they    heC" line    reiiiimerati\e 

liscourayin.!.;   to  a  man   than 

111    ill, III    increa-ed    eiVicitiicy, 
u  ill-tore    it    lieho.iws    the    i»i<.ce 


wurk    iiisin'cior    when    niakinv:    prici- 
Hole    the    Conditions    under    which    tl  ; 
Connection.    1    wish    to    hriiiL;    ottt    t 
piece    W'irk.    the    shop    e(|uipnunt    sji 
ipiality    as    will    offer    hest    results    ai| 
times. 

In    dosinii.    I    desin-    t..   emiihasi/c 


to  Use  the  utmost  care  to 
■  man  is  w. trkinii.  In  this 
at  where  men  are  put  oti 
uM  lie  of  siich  (lesi.un  and 
d    should    he   kept  u])    at    all 

the    fact    th.it    where   ;i    shop 

no 


is  workiny  under  a  thorough  jiiec*  w. .rk  system,  there  is  i 
tuestion  almut  it^  efiiciency.  as  I  h<  lieve  piece  work  mav  pm 
eriv  he  considere<l  a  sviionvm   for  e;  iciencv 


•""^  f^.- »    .7.''.-:^."  *  f- 


^^^;<^^.■:.    :  V-:- 


Wim  Steel  Baggage  and  Mail  Cars  ;':;^I|1|| 

i^ C,  ':\i^:  ' l:'J:-''^-''/^;-:^^^^ ^  EquiiVment  for  'the  Centraf  of  >Jew  Jersey  Is:^ .^  o^v^v.;  v^;  \^:2-'r-y^\[-A 

-*'':^ '^^  .'v' V- V'v^  ft.  Long  and    Has   a   30   ft.  Alail   CimipartiiiciitJ;. v:;':^;;4^-\:;.;j;:g^ 

/     'I  ii<?  Cfivtrrit  Kailr..:icl  ..f^Xcw  Jorso  ha>;  in  service  .scvvnstvt^     'The  wx^i  j>1ale-  uie  o/lti  in,  l^^i<^^;i^:lU  cav-b  lia?  t*.K3'i  in.  ;1:y 

^l)aiiir;tgv  an<l  Muiil  iMi-.  liavii;|>  a  3B  ft.. mail  lumpartnujU  oquiiiiR^I^    3[j  jn;  b^^.J-;!  in.  anyK-s  rf\;(rti^  an^  |j.m;^nV.  wHik  .ri\^lj^ 

;iocur(JinK  m  ibc  I'riitvtl  StatvK  Gtu-c^^^  \  /  v<\  to  the    ftafiijes  ..f  tlu     h^i^r  t'  t^  '«'»k1v*  '^.^  <-  (^s;  >/»«i.  :Uy  ;*i 

40  ft:  C''Hit'arlnHut  f '  r  the  tran>iiM»rtaii<rn  4 .t  batrsiafie  of  express.^      iiiV  tM])  <<'\xrT  plate      This  pfete  ifi; » C;^ .^  .l^  -iii.^  V »iJ^,  ^nd  Ai^i-i 
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■  -iff?!?,' 
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■p 


^-{i. 


rn^Co^' 


■:mogiim^[  f  ■ .  '-^^i.' fiwik' 


-sST 


- -•    i%t*  .  :  J   ■  .       ..  .;,:...■....     ...■.■..        ...    ■■'-■:  •-■■;.>  --x   ..-  ,,■      ...,:...,      :••••-'.•»,      •-■T'.-rM. 
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.    r   '    Floor  Plan  of  the  Jersey   Central    Baggage  and   MaM   C.irs 


•The.ie  cars  u  tre  liuilt  K;.   th.i-  \  larliiir  \Tl<  rllrtisisVv.  irtli ;  t"i»r4K  Ta-  }it  rt  flient.  ire  e\tvn«l  thv   ujll  .IvtlSt].!'  •  »f  the  iC'ar.  .  .V  )mJ4V.''1V  .C«''VV?! 

tii-n/ U  ihuiliL:t<  h.  i)el..  are  "(I  ft.  '<■'.)  in,  laiji;  jJV'^r  eu<l;i)late>  an  1..  plaiv-  isjiioi  u<e<I.  Jv,"~    ■    '^.: :    :    "  -.  ^   '-        -;^^X         X 
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:•:     -      Center  Sill   Construction  of  the  Sageag«;afW  Ma^ 


'    The  eenur  yir«Ur.    which   is  the  niain   nteinlier  :«jf  tlie-^iniriT-^ : 
frame,  is  df  the  tlshheliy  type,  huih  lip  of  steel  phitesiimlaniile>. 
The  t\v..  \veh-phiKv  nn-  2  ft.  4  in.  irliep  at  the  centi-r  i.fHhiv^jar. 


prt^S^M**!    fr»  nV  5  Ui    in,   4>l/rte,    ahiclv  itre-^t^^  «iei'iii    'A   tiie 

:  irwHer  ,siJjs  at  ihv   inner  vji<l;  wlnic-  iIk-  Utu*»;  .iJ;»«is<'  ti4iiir>  iiij-; 

«;hrW' to\vitr«l  ihe  .iin»iriv  lif;  the  car'trfl^^  Vjepth  ^jf  <)'>  mi.  i*. 

ri-:<c)ivil;  v,V  §.'hi  vx,  ivre>^t:«I  riljet*  ii<  ilk.:i--«sv<l  l*tj;wix-tti  tlie  \vd»s.:: 


Steel    Baggage   and    Mail    Car   in   Service   on   the  Central    Railroad   of    New   Jersey 


an.'   are  ^.paced   IS  in:  apart:   this  dei^th   is   niaintaitu-,1    f..r  9  ft.  ^  ^of  tire  ccnter-^iHs:  an.i   the'  tro^wlWarefs  CarV    tii^ 
/Ml   ..„  either  sMie  m  the  center  of  tlie  car.  at  wiiich  ju-int  the  wefe       by  a6iu.  hy^K  in.  oner  plate  at  the  I...tl..m  an.l  a  0  itv  T.v   '.in 
t.late^J«rgin  totajier.  an.l  at  a  p..int  fviK7l^  in.  farther  on  they    /cover  plate  at  the  t<.p.  h-.th  exteticlinji  acr-ss  the  cat.     The  two 
re3cha<leptli..l  iS's  m.  uhuh  i-  maintaine.l  t.»  the  en.I  ..i  thycan       mivnuediate  cro^sl»ean■rs^a^t  spaced  16  ft.  2  :iA^         either  side 
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of  the  center  of  the  car  and  the  diaphragms,  which  arc   14  in.  The   double   body   l)olsters   are   spacfcd  50   ft.  6^   in.   between 

deep  at  the   inner  end  and  6%   in.   deep  at  the  outer  end.  are       centers  and  consist  of  two  members  w  lose  centers  are  2  ft.  8  in. 
pressed  from  5/16  in.  plate  with  a  5/16  in.  pressed  tiller  between       on  either  side  of  the  center  of  the  cen:er  plate.     These  members 


'^RoofPla^ 


the  webs  of  the  center  sills.     A  top  cover  plate  9  in.  by  Y%  in.       are   built   up   of   four   diaphragms   presi  ed   from   5/16  in.   plate 


is  used  on  the  intermediate  crossbearers  as  well  as  a  6  in.  by       with  5/16  in.  pressed  tillers  between  the 
•>h  in.  bottom  cover  plate,  both  extending  the  width  of  the  car.       a  20  in.  by  Yi  in.  top  cover  plate  is  used 


ftebs  of  the  center  sills ; 
and  a  16^  in.  by  Yz  in. 
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bottom  cover  plate,  both  extending  the  width  of  the  car  and 
riveted  to  the  pressed  diaphragms  and  fillers.  Steel  castings  of 
special  section  are  riveted  to  the  two  cross  members  of  the  body 
bolster  at  points  3  ft.  .10  in.  on  either  side  of  the  longitudinal 
center  line  of  the  car  and  support  the  body  side  bearings.  Cross 
ties  or  floor  supports  consisting  of  6  in.,  8  lb.  channels  are  used, 
and  extend  between  the  center  and  side  sills.     The  side  sills  are 


toward  the  outside  ot  the  car  and  the  back  \0%  in.  nearer  the 
center  of  the  car  than  the  inside  of  the  web  of  the  Z-bar,  and 
another  channel  of  the  same  size  and  weight  is  placed  12^4  in. 
nearer  the  center  of  the  car  with  the  flanges  turned  inward.  At 
a  distance  WA  in.  farther  in  from  the  back  of  the  inside  channel 
two  iVz  in.  by  lyi  in.  by  5/16  in.  angles  are  placed  with  the 
long  flanges  riveted  together  and  the  short  flanges  turned  out- 


99f0rtr5idePlah^njfles_ ^ 


L 


K- 


■P---f-ai-'-tJ-'-  '    ■ 


A 


■■  ;t-___T L  j^i-,— 


,'V- 


i  Transom 
*PlaM 


9' 2^' Orer  Buffer  Beam '/';.. 


••J 


\ 


End   Construction  of  the  Steel    Baggage   and    Mail   Cars 


.   ,'• 


6  in.  by  3i^  in.  by  7/16  in.  angles  and  extend  the  full  length  of 
the  car.     ''•''V';v^H'='^':'- ';'■■/•-    '  •^'^"- 

■'j'-L'-Y.    ''••  T'END  COXSTRCCTION  "  •'     .   .VC/^     /-^ 

The  end  construction  is  of  the  dummy  type.  The  corner  post 
of  the  car  is  a  4  in.  by  iYz  in.  by  Y^  in.  angle  to  which  is  riveted 
a  4  in.,  8.2  lb.  Z-bar.  and  a  lYi  in.  by  ZVz  in.  by  %  'v\.  angle  is 
also  riveted  to  this  Z-l)ar  as  shown  in  the  drawing  of  the  end 
construction.    A  4  in..  5.25  lb.  channel  is  placed  with  the  flanges 


ward  at  tlie  end  of  the  car.  A  4  in..  5.25  11).  channel  with  the 
flanges  toward  the  outside  of  the  car  and  its  back  placed  65^  in. 
beyond  the  center  of  these  two  angles  forms  the  door  post.  The 
main  vertical  buffing  members  are  9  in..  25  lb.  I-beams,  and  are 
riveted  to  the  two  connected  angles  referred  to  above.  An  end 
bufting  sill  construction  of  3  in.  by  3  in.  by  ^  in.  angles  an  I 
5/16  in.  plate  extends  between  this  I-beam  and  the  corner  of  the 
car.     The  "^nd  members  are  connected  at  the  top  by  a  10  in.. 


'■■■  ■■■'  ■•^:.. 
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15  Hi.  channel,  extending  across  the  car  witli  the  flahges  turned 
upward. 

••   •■'   ■  .    -^■.    ■     ^•'      BODY    FRAMING  '■  ■"  \\  %■  r    ' 

The  haggage  doors  have  an  opening  8  ft.  6  in.  wide  by  6  ft. 
2J--S   in.   in   1  eight,   while  the  side  doors  in   the  mail  end  of  the 
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posts  to  the  corners  of  the  car  and  7  n.  by  V^  in.  plate  between 
the  doors;  and  the  side  posts  are  3y2  il.  by  3  in.  by  ^  in  angles; 
the  side  sheathing  is  %  in.  plate.  Th<  side  door  posts  are  4  in., 
by  3  in.  by  5/16  in.  angles  connected  at  the  top  by  4  in..  8.2  lb.  Z- 
bars.     The  side  plate  is  a  5  in.  by  3  iri  by  5/16  in.  angle,  to  the 


1   ^ 


.  -  .  •  V'  ■■ 


Six-Wheel  Truck  with  Commonwealth  Cast  Steel   Frame.    Used  on  the  Jersey  Central   Baggage  artd    Mall  Cars 


^    V      ■ 

(  ■■    '.■ 


car  arc  2  ft.  10  in.  wide  and  tl'c  same  height  as  the  side  doors  in 
the  baggage  compartment.  1  here  are  6  in.,  S  11>.  channel  diagonal 
braces  used  between  the  top  of  the  corner  posts  and  the  bottom 
of  the  lirst  side  post  »>n  either  side  of  the  car  as  well  as  between 
the  top  of  the  <loor  |>ost  and  the  bottom  of  the  side  posts  next 
adjoining.     The  belt   rail   is  7  in.   by   J4   »"•  plate   from  the  door 


upper  flange  of  wiiich  is  riveted  a  5  in.    )y  ?4  '"•  plate  with  a  2J^ 


in.  by  2j/^  in.  by  >4  in.  angle  above  this. 
l)y  3  in.  by  ]4  '"•  angle,  and  the  carlines 
steel  plate.     The  lower  deck  roof  plates 
upper  deck  plates  are  3/i2  in.  thick. 


The  deck  sill  is  a  3  in. 

are  pressed  from  No.  10 
are  1/16  in.  thick  and  the 


•  ■     •      -r      ■  OTHER   PET.MI.:; 

The  trucks  are  of  the  six-wheel  type,  Ifeve  clasp  brakes  and  are 
litted  with  the  Commonwealth  cast  stee 
in.  long  over  all.    The  truck  wheel  base 
are  5^  in.  by  10  in.  M.  C.   P..  stamlard. 
solid  steel  and  are  36  in.  in  diameter. 

The  floor  in  the  mail  compartment  is 


frame,  which  is  15  ft.  6 

is  11  ft.  and  the  journals 

Ibe  wheels  are  Midvale 


of  ^i  in.  steel  plate  with 
wood  floors,  tlie  l)ottom 


3-ply  balaman<ler  msulation  and  doublelwood  noors.  tne  Dottom 
Hoor  being  H  in.  yellow  ])ine.  while  the  lop  Hoor  is  -34  '"•  maple. 


x-tween  the  two  layers, 
lith  composition  laid  on 
.nd  covered  with  vellow 


Interior   of   the    Mail    Compartment 


1/16  in.  insulating  paper  l)eing  placed 
In  the  baggage  end  the  floor  is  of  b'le.xi 
Keystone  metal  with  %  in.  floor  plates 
pine  grating.  There  is  an  oak  flooring  a^  the  doorway  laid  cross- 
wise of  the  car.  The  inner  side  of  all  th^  outside  plates  through- 
out the  car  is  linvd  with  3-ply  Salamander  insulation  while  the 
outer  side  of  all  the  inside  plates  ifl  the  mail  compartment  is 
insulated  with  the  same  material,  excepting  the  ceiling  plates, 
which  are  insulated  by  .\gasote  strips  between  the  plates  and 
the  carlines.  There  is  no  insulation  on  the  inside  finish  in  the 
baggage  compartment.  The  mail  compartment  is  sheathed  on 
the  inside  with  1/16  in.  steel  plates  on  tl^  sides  and  No.  16  gage 
plates  on  the  upper  ceiling.  The  lower' ceiling  is  covered  with 
No.  20  gage  plate  while  the  ends  are  sheathed  with  %  in.  steel 
plate.     This  is  also  followed  in  the  baggpge  compartment. 
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The  special  equipment  includes  Gould  couplers,  centering  de- 
A'ices  and  friction  draft  gear;  Miner  friction  buffing  gear;  Ajax 
vestibule  diaphragms;  Standard  Heat  &  Ventilation  Company's 
vapor  system  of  heating ;  Safety  Car  Heating  &  Lighting  Com- 
pany's axle  light  equipment  and  lighting  fixtures ;  Edison  stor- 
age batteries ;  Adams  &  Westlake  Company's  folding  lavatory ; 
Westinghouse  air  brake  and  signal  system;  American  slack  ad- 
justers ;   Ward   ventilators  and  Gould  journal  boxes.  r-    . 


EXPERIMENTS    TO    DETERMINE    THE 
STRESSES  IN  TRUCK  SIDE  FRAMES* 


^•.(■'"•■••"'7.;;  I?-:'"'"^'"'-'-'-  BY  L.  E.  ENDSLEY  - -H"-: 

.'•,'\.V*  .       ProFessor  of  Railway  Mechanical  Engineering,  University  of  Pitt*burgll».  . - 

Pittsburgh,  Pa.  ■  ' 

Tlie  design  of  the  different  members  of  a  freight  car  truck 
has  received  careful  attention  for  a  good  many  years,  but  so 
far  as  the  writer  knows,  no  definite  information  had  ever  been 
obtained  with  regard  to  the  actual  force  coming  on  the  side 
frame  until  the  work  herein  described  was  undertaken.  The 
object  of  these  experiments  was  to  obtain  the  actual  force  com- 
ing on  the  truck  side  frame  and  -from  the  results  thus  obtained, 

• .  ^ ■■'••.>;  to   check   tests   on   a  truck   side   frame   in   which   certain    forces 

V  >';■.:  ^.      were  assumed. 

'  /"  V  The  three  main  forces  to  which  the  side  frame  is  subject  are, 

the  downward  spring  pressure,  the  end  thrust  of  the  bolster, 
and  the  twisting  of  the  side  frame  caused  by  the  spring  plank' 
when  the  car  is  on  a  curve  and  the  inside  pair  of  wheels  is  at-' 
tempting  to  get  ahead  of  the  outside  pair.  Of  the  three  forces 
mentioned,  the  maxinmm  direct  vertical  force  had  often  been 
estimated  and  was  generall.v  considered  to  be  not  over  twice 
the  normal  load  on  the  frame  when  the  car  was  standing  still. 
That  is,  the  vibration  of  the  car  up  and  down  on  its  springs 
might  carry  the  pressure  underneatli  the  spring  from  almost 
nothing  to  double  the  normal  load. 

The  car  used  in  the  test  was  a  Pennsylvania  standard  H  21 
hopper,  which  liad  special  cast  steel  trucks.  One  truck  was  de- 
signed to  obtain  the  direct  vertical  load,  and  the  other  to  obtain 
the  bolster  tlirust  and  the  twist  of  the  spring  plank.  Special 
apparatus  was  used  to  determine  the  forces.  After  the  car  was 
equipped,  it  was  first  tested  light,  by  putting  it  next  to  a  switch 
engine  in  the  Allegheny  yards  of  the  Pennsylvania  Railroad. 
This  was  done  in  order  that  minor  adjustments  of  the  apparatus 
might  be  made  and  the  entire  arrangement  tried  out.  After  this 
the  car  was  put  in  local  and  through  freight  trains  and  repeated 

•;  .Cf,..  round  trips  from  Pittsburgh  to  Alliance  were  made.    One  round 

S.'-  ..•■  :    trip   was  made  between  Pittsburgh  and  Altoona  in  fast  freight 
Y.C,  service   to   obtain   tlic    force   due   to   the   twisting   action   of  the 

spring  plank. 

Table  I  gives  the  results  obtained  with  regard  to  the  maximum 
direct  vertical  force  on  the  side  frame.  :•■  •  •'' /V"^  ' 

Tahle  I.— Resli.ts  of  Tests  to  Determine  Maximum  Vertical  Pressire 

',  ■' ■     .,.:  ON   Trvck    Side    I"rave  ,;,;^ 

Max--   ■ 
imiim  load 
in  per  cent 
nf  normal 

200 

193 

214 

182 

216 

246    , 

194  .  ;::- 

Ihe  first  three  columns  are  self-explanatory.  Column  IV 
gives  the  load  in  pounds  on  the  side  frame  with  the  car  standing 
still.  These  values  were  obtained  by  subtracting  the  weight  of 
the  wheels,  axles,  side  frames  and  journal  boxes  from  the  total 
weight  of  the  car.  and  dividing  the  remainder  by  four.  Column 
V  gives  the  maximum  pressure  obtained  with  the  direct  vertical 
load.    This  was  obtained  from  the  record  made  of  the  maximum 


''•■■'-:.:•■->:    ■-  '-:■.■ 

Maximum 

.    ■» 

Load 

Loail  on 

I)res- 

test 

on  car. 

truck  side 

sure  on  side 

KiiwI  of  service 

lb. 

frame  >iorni:il,  lb. 

fr.-.me.  ll>. 

1 

Local 

None 

8,175 

16,400 

Local 

None 

8.175 

15.800 

i 

Local 

66.000 

24,675 

52.800 

4 

Local 

h6,noo 

24,675 

45.000 

b 

1  hroiigh  freight 

91,000 

30.925 

66,600 

6 

1  hrough  freight 

91,000 

30,925 

76.000 

7 

1  hrough  freight 

91,000 

30,925 

60,000 

compressing  of  the  springs.  The  first  four  values  in  this  column 
were  obtained  while  the  car  was  equipped  with  M.  C.  B.  stand- 
ard 100,000  lb.  capacity  springs,  each  of  which  has  a  capacity  of 
64,000  lb.  before  going  solid,  while  the  last  three  values  were 
obtained  with  special  springs,  each  having  a  capacity  of  104,000 
lb.  before  going  solid.  Column  \'I  gives  the  total  load  in  per 
cent  of  the  normal. 

i;  -Table  II  gives  tiie  results  obtained  with  regard  to  the  maxi- 
mum pressure  set  up  between  the  bolster  and  side  frame,  due  to 
the  end  thrust  of  the  bolster  against  the  columns  of  the  frame. 

Table   IL — Resclts   of   Tests   to   Deter.mine    .\1aximcm    IVol-ster   Thrtst 

ON   Truck   Side   Frame 
Load 


T4^ 

■■'i-'  ■ 
'J 

i 

4 
5 
6 


Kind 

of  service 

•"  Local 

Local 

Local    '     ,  ; 

Local    •■- 

Local    '- 

Local 
Through  fast  freight 
Through  fast  freight 


Load     on  truck      Holster  thrust 
on  side  in  lb.  on  side 

car,         frame     frame,  maximum 
lb.      normal,  lb.     Right        Left 


Bolster    thrust 

in  per  cent 

of  normal  load 

on  side  frame 

Right       Left 


None         8.175       4.300       4,600  52.6  56.2 

66,000       24,675        5,900        9,200  24.0  37.4 

119,150       38,463       5,900       9,500  15.4  25.4 

91,000        30,925        8.500        7,500  27.4  24.2 

91,000        30,925        5,400        5.300  17.4  17.2 

91,000       30,925       4.000       5.100  13.0  16.5 

91.000        30,925        4.900        7,500  15.8  24.2 

8     Through  fast  freight       91,000       30,925        7,300       7,300  2J^  23,6 
Elach  test   represents  a  round  trip,  Pittsburgh  to  Alliance. 

Table  HI  gives  the  results  obtained  with  regard  to  the  maxi- 
mum   force   due  to   the  twisting  action  of  the   spring  plank  on 

the  frame.                                                                    ,  .,  . '" 

Table   HI. — Resclt  of   TesTs   to   Determine    Maxtmuh   TwtsiTKC    FotCK 

ON  Truck   Side  Frame 


■     •        .    ".*"■-   '   V.  ■  •    ■       "  ■-■ 

Load 

Twisting 

Twisting 

.  -.  ,•     .1   -  ■  i.  ;.,--  -  t  .'r- 

-    .  •■:■ 

on  truck 

of  spring 

load  in  per 

"',-• 

•'■.".'■                      .,^-:--i.x 

:■■■ -Lodl.'^ 

•  side  frame 

plank  in  lb. 

cent  of  normal 

..• 

.-■■■■         Kind    - 

■   ■■■*»-:■■■ 

^     normal, 

at  center  of 

load  on 

res 

t            of  service 

car,  lb. 

lb. 

truck,  maximum     side  frame 

1 

Local 

None 

8,175 

3,000 

36.7 

J 

Local        ... 

66,000 

24,675 

3.975 

16.1 

3 

Local  ■. 

119,150 

38.463 

4,975 

12.8 

4 

Local 

91.000 

30.925 

5,050 

16.3 

5 

Local 

91.000 

30.925 

5.050 

1^.3 

6 

Through  fast  freight 

91,000 

30,925 

5,550 

IS.O 

7 

Through  fast  freight 

91 .000 

30,925 

6,100 

19.6 

ruarv    26 
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F'irst  six  tests  represent  trips  from  Pittsburgh  to  .Mliance  and  return. 
Test  7  represents  trip  from   Pittsburgh  to  Altoona  and  return. 

From  a  survey  of  the  results  obtained  in  Table  I.  it  will  be 
seen  that  the  maximum  direct  vertical  pressure  may  vary  from 
182  per  cent  to  246  per  cent  of  the  normal  load  on  the  frame. 
The  results,  however,  show  that  only  in  one  case  does  the  tnaxi- 
mum  load  exceed  216  per  cent  of  the  normal  load,  so  that  for 
the  design  of  a  freight  car  truck  probably  a  conservative  figure 
would  be  220  per  cent  of  the  normal  load  on  the  frame.  It  was 
found,  however,  during  three  round  trip  tests  between  Pitts- 
burgh and  AlUance.  in  which  the  standard  M.  C.  B.  springs 
were  employed  and  the  total  weight  of  the  car  was  139.700  lb., 
that  the  springs  went  solid  .several  times  during  each  trip  of  80 
miles.  This  would  indicate  that  a  force  of  over  64.000  lb,  whicli 
was  the  capacity  of  the  springs,  came  upon  them.  .        \.  . 

.•\fter  it  became  evident  that  these  springs  were  going  solid, 
the  car  was  equipped  with  four  new  sets,  each  having  a  capacity 
of  104.000  11)..  and  three  round  trips  were  made,  the  results  of 
which  are  given  as  the  last  three  lines  in  column  V  of  Table  I. 
These  results  indicate  clearly  that  the  standard  M.  C.  B.  springs 
do  not  have  sutticient  capacity  and  that  forces  of  over  70.000 
11).  are  not  unusual  with  a  normal  load  of  30.^25  lb.  on  the  frame. 
Xow  if  wc  consider  for  the  average  100.000  lb.  capacity  car. 
weighing  40.000  lb.,  and  loaded  to  110.000  lb.  capacity,  making 
a  total  weight  of  150.000  lb.,  that  the  wheels,  axles,  side  frames 
ai'.d  journal  l)oxos  are  not  carried  by  the  springs,  the  normal 
load  carried  by  each  spring  would  approximate  33.000  lb.  If  we 
consider  220  per  cent  of  this  load,  the  maximum  force  for  de- 
sign would  be  72.600  lb.  for  each  frame.  This  is  somewhat 
higiier  tiian  most  companies  have  used  in  their  design.  68,500  lb. 
being  a  common  figure.  Then  in  view  of  the  fact  that  the 
springs  are  going  solid,  it  is  almost  impossible  to  predict  what 
maximum  ftrce  might  l)e  obtained  due  to  the  impact  after  the 
springs  go  solid.  This  may  account  for  a  great  many  failures 
in  arch  bar  and  cast  steel  side  frames. 

IVom  a  study  of  Table  II,  it  will  he  seen  that  the  force  ob- 
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.'-■15  lI)/A-tTaiaivt:  t'xti-x»«tinji^,^^a^^  uitiv  tin-  tl.'mtios  tiinu-fl 
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I     .?VW    Ht,   in  .1;^^^  in    ilu    m.iil   i ml    i.t    tin 


piists  to  thf  iNiriuTS  of  the  car  aii<l  7  fci.  hy  '..in.  plate  hitweeii 
tin-  <l"i">rs:  jind  tlu-  sidi-  p<>>\>  are  ,V  ..  ii  .  Ii\  3  in.  )iy  's  in  anyle- : 
till-  si<Ie  <luailiiii,L;  i>  '  .s  in.  i>laU'.  'J'lu  siile  d'uir  jx-sts  are  4  in. 
liy  .^  in.  Ii\  .^  U>  in.  aiii^le^  connected  at  tlu-  ti.p  liy  4  in..  H.i  lli.  Z- 
liar-^.      Ilif  •«i(lr  platr  i^  a  .^  in.  li\   .^  in^l>\   5/ Id  in.  ani;K-.  l"  tlie 
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■■A'':-:  x:.;-/^:   ■,,.,. :..^ 

.-.,v;ir  iiK- J  ».!(). ill.  \\i«U-aiv«J,:tT'|;>-f»nu    lu-i-Iu  a-  tlu    -idc  ,l....r-<  ni  x\\<\n-v  llan.yt-  of  wliii-li  i«.  riwted  a  .^  in. 

V"  O'lt  ^ii*i4?^i«j«v  e«>tH  ''  in..  S  111    clanncl  dia'-;onal  j,,    ],y[  >i  .  in.  l>y  '. ,   in.  .iniilr  above  tlii> 

-  ...  ;:Mt^t:ot'>.  Used  lietvveen  tl»e  t-'p  ivfilu-  corner  \»><l>  and  the  liottoni  |,^   3  j,,    i,^.   1  ^   j,,    ani;le.  and  the  carline^ 

V  »  trf  tlK-  tir>|  ■^itkv  po>l  on  viiher  car  a>  well  a^  Intween  ,^^.^.l  j,|;,tr.     niio  lower  deck  roof  plate^ 

:^■  ,theio|i  ,if  tlu- ;»l.;or  ;);o->;  and  tli^  "f  tlic  -ide   iio-t^  next  upper  deck  plates  are  3/3i  in.  thick. 

:    :  a<W<winvi.      lIu"' Ih;]*' fra'it  L<- ?  i».- iw  tlu-  door  - 

;     :        •  \      ^*  «VTIIKk    l>KT,\IIVS 

I  lu-  truck-  art-  of  tin.-  ^ix-\Vheel  tyvH". 
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are  jirt'-sed  from   No.  |lr 

re  1/  1<>  in.  thick  and  the 


Interior   of   the    Mail    Compartment    • 


1  ave  cta^tp  hrake-  and  are 

itte<l   with  ihe  (  ■  iiiinu'tiu  i-altli  ca-t  -leel   franu-.  which   i-   1."    It.ii 
in.  loniL;  o\er  all.     The  truck  wheel  hasel-  11   ft    and  the  jonrnal-J    ■. 
;'.n-  3' j  in    1)\    1()  in.  M.  C   1-.  -land-'-rd.      Ihe  whet-K  are  Midxale     ■ 
-olid  steel  and  are  ."Vi  in.  in  diameter. 

The  floor  in  the  mail  i-ouiiiarltnent  i-^ 
.>-pl\    S.dama.nd'.-r   in-idalion   and   douide 
il-".r  heiiu;  ■' j   in.  y.lldW    pine,  while  tlie 
1  .  lo    in.    in>nlat  n.L;    papir    liein^;    placed 
In  the  liaut;;'.i,e  i  nd  the  door  i>  of  h"k'x< 
Ki\-ione  nuial   \\  itii      s    in.   ll'"'r   plat<- 
piiu-  .uratinii.      Ilu  re  i-  an  ^lak  llooiini;  at 
w  i-i-  of  ;Ik-  car.     Th-,    iniu  r  -ide  of  all  th 
oin    the   car   i-   lint  d    with  .Vply    Salainan 
oiuer    -ide   -  f   all    the    in-i'le    i)latcs    in    t 
in-iilatcd    with    the    -ame   material,   exce 
which    arc    insulated    !>>    Ayasote    strips 
ill'    carlinc-.     There  i>   no  insulation   i<v. 
!i;t!4tia'-re    Compartuient.     The    mail    coui 
tlu    in-ide  with  1/'H»  in.  >tee1  |)lates  on  tl 
plato  on   the   tipper   cciliny.       The   lower 
.\t».  JO  iiaii:e  plate   while  the  ends  are  »1 
This  i-  al>o  followed  in  t!;e  havi 


■<■' 


f  '  s  in.  steel  i>late  with    ; 

u,  ,11(1   ilo.ir-.  the  hoitom    - 
p  lloor  is  ■'  I  in.  maiiK-.    .,.-  .'. 

etwetii    the    two    layers. 
itlt  composition  liiid  on  ■-'  . 

nd   c  i\eri-rl    w  illi    vi-llow 
the  door\\a>   laid  cross^    ■■.'' 
ont>i(U-  plates  throu<.fh-    ." 

Ii-r  iusiilaiion   while  the     ^ 
e    mail    couiiiariineiit    is.-    '~ 
tiiiii    the    ccilin,!4    plate's.     ■ 
lelwi-en    the    plaK--    an<l    .'.. 
the   in-ide   lini-h    in    the 

iriment    i-    -heathed    0"  ' 

e  side-  and   N'o.  1<1  jfase  V" 
eiliny   is  co\ered   with      ." 

eatherl  with   "'s  ill.  steel    /',; 
.t  aye  compartment.    :".'  \  ■■.■■ 
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I'jie  spt-cial  Ociuipnunt  inolinlcs  (iuiild  conplers,  ci-ntcnny  de- 
\ic«.>  and  Iriotion  draft  t;var ;  Miner  friction  Ijutlini*  gt-at  ;  Ajax 
vcjiiliulf  diapliraiiins ;  Standard  Ileal  &  \"cntilati<>n  Cuinj»an\  > 
vapor :s>stt 111  <>i  Inatin.t; ;  Safety-  C>ar  Heatinijj  &  Lighting  Com- 
pany's axle  liglit  cquipnunt  and  lifjliting  lixtnre?.:  Edison  stor- 
age ljatterie-< :  .\<lani>>  \  \\  esllake  loinpanys  iMlding  la\at<«r\; 
\\  estinghouse  air  l>rake  and  signal  sv  stem  :  Anurican  >lack  ad- 
jn>tirs:    Ward   \»ini!ators   an<l   (iould  jcjiirnal   lM')xes/^,^,>'.^  -    V;^^^^ 


EXPERIMENTS   TO    DETERMINE    THE 
STRESSES  IN  TRUCK  SIDE  FRAMES* 


■/.:;■  ;:  ■       ■   -'"  r.     ■■■■■-■■■  by  l.  e.  hndsi.ey  -a   "  ■>-^-^-. 

.■.•''        Professor  of  Railway  Mechanical   Enginccrinii.  University  of  Pitlsbiireh,    , -..  ' 
.      r.  Pittsburgh.  Pa. 

'  .:  The   de>;igii   nf  tlie  dilTereiii   itundit'rs  of  a    freiglit    car  triick 

.  has    received    careiul    atteiiii'iu    I'lir   a   good   tnany  years,   liut    su 

./far  as  tiie  writer  knows,  no  delinite  iiitorinati<in  Iiad  ever  hei'ii 

... ohtaintd    with    regard    to    tlie   actnal    force   coniiiigMwn   th«>  side 

.frame    until    the    work    herein    de-crihed    was    undertaken.      The 

>    (ihject  of  these  experiments  was  to  obtain  the  actual   force  coui- 

.  •  .  iug  on  the  truck  side  frame  and  from  the  results  thus  olitaiiied, 

■  .,;,Jtt>   check    tests   on    a    truck    side    fruiiu-.   in    which   certain   forces 

!  •  .:     were  assumed.  .     .         .  ■         ;    : 

/ '.         Tlie  three  main  forces  to  which  the  side  frame  is  subject  are, 

'       tile    downwar<l    sjiring  pressure,    the   i.tu\    thrust    «>f   the    Iwlster, 
\.  UHd  the  tw'^ti"8  "f  I'i*"  side  frame  caused  by  the  spring  plank 
;    ; 'Avhen  the  car  is  on  a  curve  and  the  insitlie  pair  of  wheels  is  at- ;• 
."  ■.^    tetniithig  t'l  get   ahead  t.f  the  out>ide  i)air.     Of  the  three   forces 

-.     iiHMiti<ine<l.    the    maximum    direct    \ertical    force   had    often    been 

■  i'stimated  ainl    was   generally    considered    to    be   iiot   tA'cr.  fwi'C*? 
the  normal   load   oii   the   frame  when  the  car  was  standing   still.  . 

-■■.     Ihat    i>;,   the    \ibration    ••(    the   car    up   and    down    on    its    spriiigs 

nnght    carry    tlie    pre-^sure    underueatli    the    sjiring    from    ahPf'Stv 
'•?  ,v  iw)thing  t<i  double  till-  iMitnal   biArl.      ."••;;.     ^.  :.;^.   '    ■:^:;:;AC?•■ "    ■' 
.  .    .   The   car  user!  in   the  lest   Was  a   I'enn.sylvania  standard    1 1   21 

•  ;•   hoj)per.  which  had  >pecial  cast  steel  trucks.     (  )ne  truck   was  de- 

signed t<i  obtain  the  direct  vertical  load,  and  the  otlur  to  ..btain 

■  •  •    the 'b<.»lster   lliru>t    am!   tlTetxvisrf^f.  the  spring   plank      Special 
r       apparatus  was  used  to  deterHiine  the  ftirces.     After  the  caf-  was 

•  •;:    eciuippi-d,  it  was  )irst  ti"*ted  light,  by   ])ntting  it  next  to  a  switch 
..fV    engine    in    the    .Mleghrny    \ard.-    of    the    rennsylvania    Railroad. 

This  was  done  in.  iorder  that  minor  adjustments  of  the  a|>parattis 
-..:     inii^ht  lie  riiade  an<r  the  eilfire  arrangement  tricil  otit,     After  thi^: 
i        the  car  was  put  in  l-u-al  and  through  freight  trains  and  rejieatvd 
:       round  trips  from    rittvbnr^li  to  Alliance  were  itumIc. One  round 

^^iv  vti'il'  V:"^  t"^!*^  '"^^^ '^"^  ^^'*^^''"'^^'  ^""'^  Ahiwna  in/ fast  freight 
. .  ,^i^^^'r''jy*^  /t'^'{^'''^'*^V^he   f^  to  , the  Iwistiiig   ateli<»n   uf 'the 

"^..ispiiiiig  plank.  ;  .^  !.:'■; 

■■;:■•-     Table  1  give^  liie  re>i,ilts  obiahied  uilli  regard  to  the 'maJtiiridiH,.: 
.  .'  direct  Aertical   force '<>» -the   side    franie. /'     :  ;  .^r  ^' :,    ;     ;    ;^^ 

vi''--''\l.',     ■      -  ,'■,.';.■•   ■.    .::'    ■■■  "N  ^^ef.K   Snu-'.ifitAMit:;..^;  .  ,r-.  "■.'  :^    V  ^^■   '■■■-'■ 
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. ; .' Ih-  iirsl  tluM-  columns  are  self-ex  jdanatory.  Aoluihn  IV: 
gives  lhe  loail  in  poumN  V.n  iJie  side  fran»e  with  the  car.  standing 
still.  These  values  were  obtained  by  subtracting  the  weight  of 
tin  wheels,  axles,  xidc  frames  and  journal  boxes  from  the  total 
weight  of  the  cir.  and  di\iiling  tlu  nniainder  liy  four,  t'otunui 
\  gives  the  maxinunii  pressure  olitaitied  with  the  <lirect  vertical 
load.    This  wasn|)tained  from  the  record  made  of  the.  ina.NiuiUin 

;;  Tioiii   ;i  ^ati»T   jifo^t-mH    IxTt-kri-  i1k-  JRajlwav  t:i»i1i   at   Pittsbni-Rh.    Feb- 
rM;ii-y    Jr..    1915,  .   ■;.  . 


cotnpressing  of  the  vpringx.     The  lirst  fotir  values  in  tliis  eoltunn 
were  obtained   while  the  car  wa>  e<|uipped  with   M.  1".  15.   ".laud-   . 
ard  UX).(K)()  lb.  capacity   springs,  eacJi  of  which  ha>  a  capacity  of  'i 
64.000  lb.   before  going   solids  while   the   last  three   vahtes   utre. - 
obtained  with  special  si>rings.  each  having  a  capacity   of  104.(K)0 
lb.  lie' fore  gjiing  solid,     Col.u«nn_  \'l   gives  the. ttAal.hiad  in  jkut   , 
cent  of  the  nornjal.  '       i^./      ;^     ^  ^  "     '    ; 

Table  If  gives  the  resi4lts.;«»l»laihed,  with  regard  t«»  the  ntaxi-  /: 
nrum  pre.s.sure  st'l  uj|)  betvveeii  the  l»ir>Tster  and  side  frame,  due  to: 
the  end  thrust  <tf  the  bolsidr  aKahist  the,  cr4unms  iif  the  frame. :. 

Tests    ri>    ItKri-lK .u  1  st  APv^  im  e  «.   IVVlS^tk*.  T«*f.«T    " 

■- .;■  ' /l;oa*l''V '.^■.■/         .    ..  ■.'      "■.  itilsii'v '  thnjvt  ;'-'* 

Jjiail    ■vtijrtirk";    l.l«lMerTiirtist  in  iH-iciMif 

.  (.'jr     '■   ,.  s«<U-           -in  f1>.  ml  -f'lc  nf  ji'ifm.-il  lii.nj-  ..  j 

car.     ",  .tVaftiw   ■"frntiii. maximum  iin -iilv  f:;itm'  -; 

'^      Hornial.  II*.    RiRlii       Xxit .  Kigljit        Ix-ft  ... 

•     >.I75  '     4..^0li        4^WMi  ■    5J.6          Sh.l  -. 

_M.h7.5       5.«»(>(»       ^.JtMJ  ^'4.0         .'7.4 

,'S.4<>.V       ?.9(Ml        ^.5<)<>  15.4           wJ5.4  ■' 

Mi.'ily       H.-'Wi       7,500  27.4         24.2  '■ 

.»i*.'f_»5        .S.4<J(«       5..JO0  17.4          17.2  ; 

M\:'>>\       4.<>(Mi        .^.IiiO  .  M.M          X(>..>  ■-• 

.'n.';25        4.'«Mi        7.5J((i  I5.S          24.2  .• 

.    .?<l,'^25       7Jm)       "..Wki  ;,Jj.6;.    :  ,23.*  'y, 
|iac1i;ii-st   reyrvstnts  a  roui!«ririt>,l?iJt-ln«rs|i  t.>  .MUaiiCf,- V    •■..'■:  v-.- ■ '.». 

"Table  111  |»ives  the  results  ohtaiueift  with  rcfratd  to  the  aiaxi-  . 
mum  fofce  due  to  the  ;twi.<trng  acti<»n  "of  the  spring  plank  ««■- 
the  -frjufie.-'^.-  /^  -.  .:    ■  ,   ■  :..■  \^:-.,:.'::'i-L.    ■.  ...- :    ..  .>  '.•--.: '' ■ '  ■■/,■.:•  .■■//.»/■  ?i 

T.\HLE:  in:— rlteSVl-T    '>1-      TeSIS     ■hI     l>KiKi\«tNK     Xi.\X:rM<:>t    Tu^stijjc    fonOB      .. 

V     .'      ■■  /."  .  o3\  Tri'ck  Si-itK  :I-"k\me  '    r-^ 

'■'.  ^.  "  -i    ■'■':■■"■-' 'l'.^      ,  .^,    '..."■■:.■  ^  ^'      'ri    -  l,o;ii|  'Iwi-itinff             Twisting      -■■ 

■'■■     ■  ■-        ■■  •                                              ■'*•%;  mVh  truck  .uf  •-|»ri.tiK          l<m<i  in  |ht  : 

M<Jc  frame  fhink  in  11>._    cent  of  nnrnial 

normal,  at  center  of            loa<l  on 
.U).  ;    truck,  rnaxitnum    sitle  framt 

K,I7,V  3.l»00                   .10.7 

24A7.5  3,9y5v       ■          1^.1              i 

.lx.463  4,975,   "...    ..I2:»      ../  - 

MK*f2-'  .-..'      5,(m     -r--  ifeaV"    . 

::3(iv'»25  ■■:-  ^5,550  '-■;  .  '■ .-  \%A 

M,V25^  ::«.100  :  19^^      ; /^ 

First    H\    tt-i>    n;jiTi»ciU    trii»    froiii.  I*itts»»iirKli    IV>    .AlManct  «t»<l    reUimC    -^ 
-Ts>t   7  rcii>rcScni>  triji  from   I'iu-Uurnh  to  Altqona  an. t  return, 

i^oni  a  survey  oi    ilu    results  obtahic<l  in  Table  I.  it  wifl^w    / 
seen  that  thcmaxinnini  direct  vertical  i)ressure  may  vary  ffVitn    ' 
182  per  cent   to  2A<)  per  ceJit  uf  the  normal  hiad  on   tiie   frame. 
The  re>ulls.  however,  sliow  tliat.  «m;ly  in  one  ciise  d<»cs  the  maxj- 
inuin  loail  exceed  Jl(t  per  cent  <>f  the  n«>rnjal  loail,  so  that  for 

■  the  de>ign  <if  -a  freight  ear  truck/j^robalilj-.  a  conservative  figure  / 
wmtld  be  2J0  iK-r  cent  i.f  the  normal  load  .111  the  frame.  It  was 
f4iUnd.,:liowever.  (luring  tliree  r^uud  trip  tests  l»etweerj  I'itts- 
intrgh  aJH^  -Alliance,  in  which  the?>trtii4ard ;M.  C  t*.  sprhigs 
Aven?  employe*}  ami  the  total  !(\>*ight  of  the  carv  W^s  iM^Oift  1b,./ 
that  the  ^I^ring.^  went  soIi<l  several  timv><1uritig  each  trip  >A  SO 
miles.  Tiiiswouhl  indicate  that  a  J^irce  of  ,,ver<»4.U|p  ih,*  which 
wits  tljc  capacity  of  the  springs.  cinue-uiHin  them.     /'   /  ,*         . 

vVfterii  became  exidenttluitrt^^^ 
the  car  was  e(|uijjped  with  four  tiew. sets,  each: having  a  cat»acity 
«»f   104.tHX>  lb.,  and   three   ronnd  trips  were  made,  the  results  of    ' 

/vvhich  atH'  given  as  the  last  three  lines  iii  colmnti  \  of  Table  1. 
.Those  resiilts  indiciite  clearly  that  file  staiidjmt  MC  IT.  B^^5^J^ings 
()«>  H()t  have  suTlicient  cafiacity  and  that  f«.rces;«ifoWr  70.000 
lb.  are  not  unusual  with  a  n-irmalload  "f  .^>.!"-25  Ib/Vm  the  fntnie. 
^^.Av•    if  we    consider    for    the/average    HKMKM   jb.    ctipaciiy    car. 

Aveighing  4t).fK«l  lb„;uid  lornled  l.i  110.000  lb.  capacity,  making 
a  Uitaj  weight  vif  1. =50.000  11...  that   the  wheels,  axles,  side  iramvs 

::;r:4i  journal   IVoxes   are   itot    carried  |»y   the   «.]>riiig>.   the   normal 

Itiad  Cirri«d  by  each  spring  would  approximate  33,000  lit.  ff  we 
c.Hisidtf  22J)  i»cr  cetit  of  this  load,  tlve  n  taxi  mum  f.  tree  M^^<ie- 
Mgu  Avouhl  l»e  72.<)00  tb.  ff»r«»c1i  frame/  .Tlii?  is  s./inewhat 
hi^ber  th-an  most  couijianivs  haVe  tised  in  their  design.  (<XJy[M)  Ih, 
being  a  conMU.'n  figi'.re.  Then  in  view  of  the  fact  that  tiie 
springs  are  going  s/Hd.  it  is  ahuost  imposMble  to  predict  wliat 
maximuni  f.  rce  might  W  «ilrtaiiiit^di*e  to  the Jmi»nct  after  the 
spi'iiigs  go  sohd.  This  inay  account  fiir  a;  gfteat  many  failllres^'• 
in  arch  bar  and  cast  steel  side  frames.;,  ^  ■: 

'^';^•f'*:%>^"*^y  '•'    l»hle  if,  it  v\ill  be.;swti  thatthc  f«»^oe.  oh^^ 
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tainecl  due  to  the  end  thrust  of  the  bolster  against  the  columns 
of  the  frame,  referred  to  hereafter  as  the  transverse  load  on  the 
frame,  varied  considerably,  but  the  maximum  with  the  total 
weight  of  the  car.  167.850  lb.  was  9,500  lb.,  or  25.4  per  cent  of 
the  normal  load  on  the  side  frame.  This  25.4  per  cent  of  the 
average  load  on  a  side  frame  on  a  100,000  lb.  capacity  car  would 
be  about  8,500  lb.,  and  probably  for  safe  calculating  9.000  lb. 
would  be  the  maximum  force  for  test  purposes. 
;  •  From  Table  III  it  will  be  seen  that  the  twisting  force  reached 
a  maximum  in  the  trip  from  Pittsburgh  to  Altoona.  and  as  this 
force  is  dependent  upon  the  degree  of  curvature,  this  is  readily 
explained,  as  this  track  has  one  or  two  curves  of  8  deg.  curva- 
ture, and  the  track  between  Pittsburgh  and  Alliance  has  no 
curve  of  over  5  dog.  The  maximum  force  obtained  was  6,100 
lb.,  from  which  we  may  assume  that  6.000  lb.  would  ])r<ibahly 
be  a  safe  figure  for  test. 

.:f;;The  part  of  this  paper  which  deals  with  the  actual  stress  in 
the  side  frame,  is  taken  from  the  results  obtained  iu)m  the  tests 
of  some  40  different  designs  of  side  frames,  using  three  forces 
acting  on  the  frame  as  described  above.  The  exact  amounts 
of  the  three  forces  were  not  the  same  as  those  found  in  actual' 
service,  due  to  the  fact  that  the  tests  conducted  to  determine 
the  stress  set  up  in  the  side  frame  were  made  l)efore  the  tests 
to  determine  the  actual  maximum  force  were  carried  out.  For 
the  purpose  of  this  paper  only  the  results  from  two  different 
designs  of  frame  will  be  considered.  -'fi-/,  ;•-:..     .„..-■    ■ 

As  previously  stated,  the  three  forces,  namely,  direct  vertical, 
transverse  and  twisting,  were  found  to  have  maximum  values 
for  a  100.000  lb.  car  of  72.000  lb..  9.000  lb.  and  6.000  lb.,  re- 
spectively. The  actual  forces  used  in  the  testing  hereafter  de- 
scribed were  68.500  lb.  direct  vertical.  6.(XX)  lb.  transverse  and 
5,000  lb.  twisting.  However,  the  results  <lue  to  the  transverse 
load  have  been  increased  50  per  cent  and  represent  the  stress 
due  to  a  transverse  load  of  9.000  IIj.  There  might  be  some 
question  in  this  procedure^  if  it  had  not  already  been  found  in 
actual  test  that  for  all  practical  purposes  the  stress  at  any  point 
in  the  frame  was  directly  proportioned  to  the  loads  as  long  as 
the   elastic   limit   of   the    metal   was   not   reached. 

For  the  purpose  of  determining  the  stress  throughout  the 
frame  under  the  three  different  loads,  the  Berry  strain  gage  was 
used.  This  gage  is  so  constructed  that  the  elongation  in  2  in. 
gage  length  can  be  determined  to  .0002  in.      '    .        ^ '  ..■•.■•;■  V^;^^^^ 

In  preparation  for  a  test  the  frame  was  mounted  on  two  heavy 
supporting  castings  on  the  bed  plate  of  the  testing  machine, 
this  being  a  300,000  lb.  Rielile  machine,  located  at  tlie  Granite 
City  plant  of  the  American  Steel  F"oundries.  The  distance  be- 
tween the  supports  was  equal  to  the  wheel  base  of  the  truck. 
Double  knife  edge  bearings  over  the  supports  were  used.  Cap 
castings  over  the  support  and  fdler  l)Iocks  were  also  used  to 
obtain  the  correct  lieight  for  the  spring  seat  and  to  support  the 
knife  edges.  After  the  frame  had  been  selected  for  the  test, 
the  points  of  reading  were  located,  and  small  holes  were  drilled 
into  the  casting  about  I's.  in.  deep  and  exactly  2  in.  apart,  and 
these  holes  were  then  reamed  to  get  a  good  firm  surface  for-'- 
the  points  of  the  instruments  to  rest  in. 

The  two  frames  to  be  discussed  were  from  two  general  types 
of  design,  designated  according  to  the  cross  section  of  the  dif- 
ferent members  in  the  frames,  namely,  the  L  section  and  the  I 
section.  The  L  section  type  is  as  shown  in  Fig.  1,  and  will  be 
referred  to  as  frame  A.  This  design  of  frame  has  been  discarded 
by  tlie  manufacturers.  The  I  section  type,  as  shown  in  Fig.  2, 
is  a  later  type  of  design  and  will  be  referred  to  as  frame  B. 

'   '~^    ''     '    '      "         RESULTS    OF    TESTS 

When  the  design  of  a  truck  side  frame  has  been  discussod 
the  question  usually  has  been,  "What  factor  of  safety  shall  we 
allow?"  An  arch  bar  type  side  frame  has  a  calculated  factor 
of  safety  of  from  12  to  16.  This  seemingly  large  factor  was  not 
used  originally,  but  was  arrived  at  by  substituting  larger  and 
larger  sections  in  an  attempt  to  overcome  breakage;  yet  a  great 
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many  arch  bars  break,  and  we  usually  s  ly  that  the  metal  was  not 
of  the  correct  composition.  The  same)  is  true  of  the  cast  steel 
side  frame;  defects  are  laid  to  the  me^al.  while  they  may  have 
been  due  to  the  design.  In  fact  it  appears  that  the  average  de- 
signing engineer  has  been  using  25  pei  cent  mechanical  knowl- 
edge and  75  per  cent  judgment  in  thf  design  of  the  different 


members  that  go  to  make  up  a  freight 
A  careful  study  of  the  results  of  these 


out  some  important  factors  in  the  desigr  of  cast  steel  side  frames. 


SECT  I  OB  AB 


J*  M*r  **C3  c^.  A^c^ 


Fig.    1 — Truck   Frame    Design   A 


The  results  show  clearly  that  we  have 
accurately    the    stresses    occurring    in    t 
the  frame.     For  instance  let  us  look 
the   tension   member   of   the   A    frame 
Reading  46x  is  on  the  web  side  of  th 
taken  on  the  top  of  the  lower  leg  of  tl 
from   the  web.     The   stress  at  point 
load  is  1,600  lb.  per  sq.  in.  in  compre 
17,600  lb.  in  tension.     Also  at  the  poi 
taken  at  the  top  of  the  L  section,  the 
back   of  the  web  and  the  8  at  the 
5.400  lb.  in  tension,  and  the  8  reading 
that  the  tension   member  is  attempting 
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Fig.    2 — Truck    Fra 


esign    B 


center  of  gravity  of  the 


car  truck. 

tests  will.  I  believe,  bring 
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lot  bceh  able' to  calculate 

le    different    members    of 

the  stresses  obtained  in 

at   readings  46x   and  69. 

L.  and  reading  69  was 

L  at  the  front  or  away 

for  the   direct  vertical 

ision,  and  at  point  69  is 

8  and  8x,  which  were 

8x  reading  being  on  the 

jnt,  the  8x  reading  was 

1,500  lb.,  showing  plainly 

to  bend  in   such  a  way 


not   follow  what  might 


that  the  two  legs  come  nearer  to  the 
member. 

.\nother  place  where  the  stress  doei 
l)e  expected,  is  at  the  center  and  bottnin  of  the  frame  at  read- 
ings 29  and  29x.  The  stress  at  29  is  2,f00  lbs.  compression,  and 
at  29x  is  27,000  lb.  tension.  If  we  stcjp  to  consider  a  moment 
we  can  see  why  this  is  true,  for  the  oijter  edge  at  point  29  can 
bend  up  and  relieve  itself,  thus  leaving  knost  of  the  load  for  the 
web  side.  Now  if  we  look  at  the  resists  obtained  at  the  same 
points  on  the  tension  member  of  the  B  frame  where  the  web  is 
in  the  center,  we  find  that  while  there  is  some  variation,  it  is 
not  so  wide.  For  instance,  if  we  take  fao.  reading  at  the  bottom 
of  the  B  frame  at  points  38  and  38xJ  it  will  be  seen  that  the 
stress  is  14.000  and  12.200  lb.  per  si.  in.,  respectively.  The 
average  of  the  two  would  then  be  13,11)0  lb.     Xow  if  we  should 
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iiverage  the  two  stresses  at  points  29  and  29x  on  frame  A,  we 
would  obtain  12,150  lb.  in  tension,  so  it  will  be  seen  that  the 
average  stress  for  all  practical  purposes  is  the  same.  It  is  also 
true  that  if  we  should  calculate  tlie  moment  of  inertia  for  the 
cross  section  of  these  two  frames  at  this  point,  we  would  find 
them  almost  exactly  the  same. 

The  same  comparison  can  be  made  at  the  lower  end  of  the 
tension  member;  that  is,  the  average  stress  for  the  direct  ver- 
tical load  on  the  A  frame  at  points  46x,  69,  8  and  8x,  is  9,200  lb.,  ■ 
and  for  the  same  relative  points  on  the  B  frame,  that  is  points 
34,  34x,  11  and  Ux,  it  is  8,600  lb.,  which  is  for  all  practical 
purposes  the  same.  For  the  comparison  at  the  bottom  of  the. 
frames,  the  maximum  stress  on  the  A  frame  is  27.000  lb.  per 
sq.  in.,  and  14,000  lb.  per  sq.  in.  on  the  B  frame ;  and  at  the  bot- 
tom of  the  tension  member  the  maximum  on  the  A  frame  is 
17,600  lb.  and  11.600  lb.  on  the  B  frame.  That  is,  the  maximum 
stress  in  the  B  frame  under  the  vertical  load  is  50  per  cent  less 
in  the  bottom  member,  due  to  its  symmetry  of  section,  and  30 
per  cent  at  the  bottom  of  the  tension  member  in  the  B  frame. 
This  same  saving  is  true  in  any  comparison  of  the  stresses  due 
to  the  three  loads.  The  maximum  indicated  stress  on  the  A 
frame  is  38.100  lb.,  at  point  72.  and  there  is  a  maximum  of  only 
19.400  lb.  at  point  41  x  on  the  B  frame. 

There  are  a  great  many  places  where  the  stresses  are  over 
20.000  lb.  in  the  A  frame,  but  none  where  they  are  that  high 
.  in  the  B  frame.  In  fact  there  are  only  5  points  on  the  B  frame 
where  the  stress  is  over  16.000  lb.,  with  the  three  forces  applied, 
and  there  are  24  points  that  show  over  16,000  lb.  stress  on  the 
A  frame ;  there  are  7  points  on  the  A  frame  that  show  over 
25.000  lb.   stress.     This  would  indicate  that  the  metal  in  the  A 
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Fig.  3 — Comparison  of  Stresses  In  Frame  B  and  a   Frame  Four 

■;.  %     X     'i  •  i. '' .  v~' ";  •        Pounds  Lighter  :      r.  • 

frame  was  distributed  in  such  a  manner  that  each  pound  was 
doing  a  more  uniform  share  of  the  work  than  is  the  case  in  the 
A  frame. 

The  value  of  a  small  amount  of  metal  at  the  correct  point  is 
well  shown  in  Fig.  3.  Here  are  shown  two  curves,  onyplotted 
from  the  result  obtained  under  the  direct  vertical  load/(n  frame 
r>  at  the  points  1  to  21.  inclusive.  These  values  are  represented 
by  circles.  The  other  values  plotted  as  crosses  on  the  same  or- 
dinates  are  results  obtained  from  a  frame  made  from  the  same 
pattern  as  frame  B,  but  4  lb.  lighter.  This  metal  was  placed  as 
a  narrow  flange  on  the  B  frame,  as  shown  at  the  top  of  section 
A-B  Fig.  2.  This  flange  started  gradually  at  point  3  and  con- 
tinued to  point  13,  where  it  disappeared  into  a  small  bead  on 
each  side  of  the  web.  The  maximum  stress  at  point  11  on  the 
R  frame,  was  only  30  per  cent  of  that  obtained  on  the  frame 
without  this  flange  and  which  weighed  4  lb.  less. 

Another  place  where  a  small  amount  of  metal  can  materially 


Width 
of  botto.n  member 

V  .  S'/f  in.    ... 

\  •-■',"■'  4  ''*•    •  •  ■  •' 

'  .'i  4^  in.     i.. 

'^' J^V  5  in.    ... ., 


reduce  the  stress  is  at  the  bottom  flange.  The  results  ot  tests 
on  four  frames  of  similar  design  except  as  to  the  width  of  the 
bottom  flange  are  given  in  Table  IV.  The  maximum  stress  in- 
dicated was  obtained  by  averaging  the  streses  at  the  positions 
on  the  different  frames  represented  on  the  P.  frame  at  points  41 
and  41x,  the  weakest  points  on  frame  B  under  all  loads. 
Table   IV.— Effect   OF    Difiere.nt    Widths   of    ths  Bqtt<om    Muimui  Mf.v 

^ :.-     :  V       -A    ■-;.;■  Tile    StBESS         ,    ■-'■^-'.-         ■'■■■,•■'■•':■  '.'■'-■ 

'■       .,:  .  y.       .;  ■  o;  .  ;  ;  J.  /  ;^;' ■ ;  •  Maximtitn  averane    . ';, 

■,'!,■•-.■;   ''/,■■'■'■:'''  ^  ■''-''-■-..'  ■'     ■:■-■'■'-  ^:"^^•■.:   "^  1-^^ -•"'       stress  in  bottom  -.-^ 

;mlxM-  <iuc  to  verticfl,  •-. 
and  twisting  loads    '•■'•„ 

.....    24.900  lb.  - 

J.i.   20,000  lb.''   .■■--. 

-,.\  16.9.S0  ly. . .-  . ;  .. 
13,500  lb.'.;  Y: 

The  transverse  load  was  not  taken  into  consideration  because 
of  the  fact  that  it  had  very  little  effect  at  this  point,  due  to  its 
distance  from  the  point  of  application  of  the  transverse  k>ad. 
The  assumption  was  also  made  that  the  twisting  force  acts  in 
both  directions  and  the  stress  due  to  the  twisting  would  at  times 
be  positive  on  both  sides  of  the  frame.  It  will  be  n<ited  that  the 
maxitnum  average  stress  will  be  almt)st  inversely  profortioued  to . 
the  square  of  the  width  of  the  lK)ttoni  meinber.    .  -r    .       •"'";•' 

From  a  survey  of  the  results  here  given  it  may  be  seen  that 
the  stress  is  somewhat  higher  than  might  be  expected.  I  am 
sure  we  woidd  be  very  much  surprised  if  we  should  test  an  arch 
bar  truck  under  these  methods.  It  is  certain  that  where  we 
have  been  assuming  that  we  had  a  low  stress,  and  that  stresses 
of  8.000  to  10,000  11).  have  been  breaking  frames,  we  will  have  to 
change  our  assumption  and  say  that  it  will  take  over  20.000  lb. 
to  cause  cast  steel  to  fail.  I  feel  that  cast  steel  will  stand  up 
under  occasional  stresses  up  to  20.000  lb.  for  a  good  many  years. 

If  we  stop  to  consider  the  cast  steel  bolsters  we  will  find  that 
they  are. getting  loads  that  produce  stresses  of  20.000  lb.,  and 
they  are  standing  up.  For  instance,  a  bolster  that  has  a  stress 
of  10.000  lb.  under  a  load  of  68.500  lb.,  which  is  the  load  used 
for  calculations  by  some  companies,  will  often  receive  double 
that  load  as  indicated  from  the  tests  recorded  in  the  first  part 
of  the  paper;  thus  it  is  seen  that  20,000.1b.  stress  will  be  produced 
in  the  bolster,   v' V.^;^'  ';;;;;:;■■ -^-^  /^^^  ';•':;'.*'"•">',,,::''-"■"' 

The  B  frame  is  not  heavy;  its  weight  is  435  lb.,  and  as  the 
M.  C.  B.  Association  connnittee  last  year  recommended  to  the 
association  a  frame  w  eighing  500  lb.  for  100,000  lij.  cai)acity  cars, 
this  frame  could  be  increased  65  lb.,  and  if  the  metal  were  well 
placed,  the  maximutn  stress  under  the  three  loads  would  not 
be  above  15.000  lb.  at  any  point.  I  am  confident  that  if  a  cast 
steel  frame  was  never  subjected  to  a  stress  of  over  15.000  lb. 
tlie  life  would  be  considerablv  more  than  the  life  of  tire  car.  ■ 
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V  One  of  the  most  important  questions  in  regard  to  the  freight 
car  repair  problem  at  the  present  time,  is  to  get  rid  of  the 
short  draft  timbers  extending  only  to  the  body  bolster  and 
secured  to  draft  sills  h}*  onlj'  about  four  J^-iw-  or  1-in.  bolts. 
Cars  thus  equipped  are  not  safe  to  handle  in  the  heavy  ton- 
nage trains,  and  if  their  owners  wish  to  continue  tising  them. 
they  should  keep  them  on  the  home  rails,  regardless  of  the 
capacity  of  the  cars.  Onlj-  recently  1  saw  a  box  car  that  had 
been  given  heavy  general  repairs.  It  had  been  repainted  and 
made  practically  new  above  the  sills.  It  had  six  5-in.  by  8-in. 
longitudinal  sills,  with  short  draft  timbers  depending  entirely 
on  the  vertical  bolts  with  which  they  were  attached  to  the 
draft  sills  for  support.  Work  of  this  kind  is  not  economical, 
nor  is  it  safe,  and  it  should  be  discouraged  in  every  way. 

Many  economical  practices  in  freight  car  repairs  have  been 
brought  out   in  the   past  few   years,   and    I   would   invite   yotir 

*Froni   a   paper   presented   at   the   .lanuary   meeting   of   the   Western    Rail- 
way  Club. 
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attention   to   some   that   have   coine   to   my    notice.      Few    if   any 
-of  them  are  original  with  me.  and  most  of  them  are  in  quite 
general   use   on    various   roads,   but    they   may    serve   to   en- 
.•  courage  the  bringing  out  of  others. 

Bolts  J 8  i'l-  and  over  in  diameter  can  be  welded  or  pieced 
•out  to  any  desired  length  under  a  Bradley  hammer  at  a  sav- 
ing of  at   least  $15   per   thousand   bolts,   and   they   will   give 
satisfactory   service. 

Old  1  \s-in.  truss  rods  from  dismantled  cars  may  be  made 
into  brake  shafts  by  upsetting  the  lower  end  and  truing  up 
>-  the  drum  under  the  hammer,  and  drawing  the  upper  end 
down  to  the  proper  size  for  the  ratchet  wheel  for  a  di.stance 
of  about  4  ft.  This  makes  a  good  stiff  shaft,  at  a  much  less 
cost  than  when  it  is  made  of  new  iron. 

Column   bolts   for  arch  bar   truck>   may  l)e   made   from   old 
.  1%-in.  body  truss  rods,  by  upsetting  tlie  two  ends  about  4  in. 
'     or    5    in.,    truing    up    under    a    hammer    and   leaving   the    center 
of  the  bolt  154  in.  in  diameter.     '^-^   :        ■■'^■■■- :■"■      ■.:::•• 
:  ...    Old  1%-in.  truss  rods  from  dismantled  cars  may  be  ham- 
mered  down   under  a   Bradlej-  hammer  into  2  in.   by    '  !•   in. 
flat.  1  in.,  lli  in.,  or  1^  in.  round,  at  a  saving  from  $5  to  $12 
;  .per  ton  over  new  iron.    This,  of  course,  does  not  apply  where 
•'toads  have  their  own  rolling  mill.     .:...,-,  ■•;•.'...■  4.   rv  C-. ; '-.  •  • 
C  •    Coupler  pockets   that   are   cracked   or  broken   at   the   rivet 
"holes    may    be    pieced    out    at    a    considerable    saving.      They 
also  may  be  made  from  arch  bars  from  dismantled  cars. 

Draft  springs  that  have  taken  a  permanent  set  may  be 
heated,  stretched   to  the  proper  length   and  retempered. 

The  flanges  may  be  sheared  from  old  truck  channels,  and 
the    wel)    made    into    plates    for    strengthening   wooden    draft 
.sills  between  the  end  sill  and  tiie  body  bolster.      .■.'■•.'■. 
Brake  shafts  from  dismantled  box  and  stock  cars  may  be 
cut  oflf  and  made  into  brake  shafts  for  coal  and  flat  cars. 

Brake  rod  jaws  from  dismantled  cars  may  be  cut  oflf  and 
used  in  making  rods  for  repair  work.  ••-'.:: 

Metal  brake  beams  from  dismantled  cars  may  be  used  for 
repair  work  on  system  light-capacity  cars,  or  in  changing 
cars  fr<jm  wood  to  metal  beams. 

Very  good  brake  beam  hanger  supports  may  be  made  from 
old  arch  bars,  which,  when  riveted  to  the  channel  type  spring 
planks,  make  an  economical  way  to  change  cars  from  out- 
side to  inside  hung  brakes. 

Many  malleable  castings  may  be  replaced  with  forgings 
or  pressings  made  from  scrap  at  the  shops,  at  a  less  cost  than 
the  price  of  the  malleable  castings;  carline  pockets  are  a 
good  e.xample  of  this. 

Old  wrought  iron  body  bolsters   may   be  made   into  dead- 
>  wood  plates,  carrier  irons,  tie  straps  and  many  other  things. 
'■.-•',    .\    very   good    bottom    brake    shaft    support    may   be    made 
from  old  arch  bar  tie  straps. 

The  good  part  of  broken  sills,  and  good  sills  from  dis- 
mantled cars  may  be  made  into  sill  splices,  at  a  saving  of 
about  $1  per  splice.  '■.    -  •;. 

Tile  bottom  two-thirds  of  short  pieces  of  second  hand  sills 
can  be  used  in  making  running  board  saddles,  grain  strips, 
blind  girths,  cripple  posts,  etC.^'.'i   ^  ".•..•:  ■'.-'' 

The  lining  and  the  lower  course  of  roof  boards  from  dis- 
V'^iantled  cars  can,  if  carefully  removed,  be  used  for  repairs. 

The  good  sheathing  on  dismantled  cars,  if  carefully  re- 
moved, may  be  used  below  the  side  and  end  doors,  for  mak- 
ing end  doors  for  repair  work,  and  also  for  sheathing  on 
bunk  and  company  service  cars.  Old  flooring  from  disman- 
tled cars  may  be  used  to  good  advantage  in  making  grain 
door  nailing  strips.  •.•  '  " 

Oak  carlines  from  dismantled  cars  can  be  made  into  first- 
■    class  outside  cross  braces  for  side  doors. 

Good  second-hand  brasses  may  be  rebored  and  relined  at  a 
considerable  saving;  if  filled  brasses  are  used  it  is  often  only 
necessary  to  rebore  them. 

Second-hand   nuts,   if  promptly  picked  up  from  around  the 


repair  tracks,  can  usually  be  reclaim  zd  by  simply  giving  them 
an  oil  bath,  it  pays  to  remove  nu  s  from  broken  stub  ends 
of  bolts  by  hand. 

Cracks  in  the  floors  of  box  cars  c  an  be  calked  with  oakum 
and  much  flooring  saved.  By  usirg  flooring  not  exceetling 
6  in.  in  width  in  bo.x  cars,  the  nec<  ssity  of  renewing  on  ac- 
count of  shrinkage  cracks  that  cau<  ?  leakage  of  small  grain, 
will  l)e  matcrialli'  lessened. 

Use  plates  at  least  3  in.  square  un  Jer  the  vertical  rod  heads 
at  the  side  plate,  also  under  the  hea:ls  of  bolts  going  througli 
the  sills,  to  prevent  them  from  pu  ling  down  into  the  plate 
and  sills.    This  applies  to  cars  with  \,(ioden  sills  and  plates. 

The  ends  of  old  l)ox  cars  may  b'  greatly  strengthened  by 
applying  1^-in.  end  lining,  extent  ing  from  corner  post  to 
corner  post.  Many  grain  leaks  n  ay  be  avoided  by  fitting 
this  lining  tight  at  the  floor  and  at  the  girth. 

The  road  Avith  which  I  am  connected  has  found  it  good 
practice  to  build,  at  its  own  shop;,  from  500  to  700  stock 
cars  a  year,  in  order  to  use  up  the  jood  material  taken  froip- 
disinantlcd  cars,  which  would  oth«rwise  have  been  sold  as 
>crap.  These  are  36-ft.  cars  with  st(  el  center  sills  and  treated 
intermediate  and  side  sills.  In  prai  tically  all  cases  we  have 
been  able  to  use  second-hand  material  in  their  construction, 
with  the  exception  of  the  lumber,  steel  sills,  post  pockets, 
brasses,  bolts,  etc.  This  second-h  ind  material  is  carefully 
inspected,  worked  over  and  the  woi  n  parts  removed,  so  that 
the  cars  are  just  as  good  as  if  all  nefv  material  had  been  used 
in  their  construction.  -...-:; 


N? 


DISCUSSTONI 

J".  .\.  Carney,  Chicago.  Burlingtoii  &  Quincy.  spoke  of  the 
success  attained  in  building  ui>  worti  collars  on  car  axles  by 
the  oxy-acetylene  process  at  a  net  saving  of  $2  per  axle.  Tie 
also  stated  that  the  practice  of  tearing  down  old  box  cars 
had  proved  more  economical  than  lurning  them;  some  lum- 
ber can  be  reclaimed,  the  scrap  wojod  can  be  used  for  firing 
up  engines,  and  the  iron  will  be  inlmuch  better  condition  to 
classify.  William  Queenan,*  also  pf  the  Burlington,  stated 
that  the  cars  are  torn  down  on  a  piece-work  basis  and  that 
the  lumber  reclaimed  more  than  pak's  for  the  cost  of  tearing 
the  cars  down,  reclaiming  the  lumner  and  sorting  the  scrap. 
In  a  period  of  11  months  about  'AfO  cars  were  torn  down, 
from  which  $15,000  worth  of  lunibef  was  reclaimed,  the  lum- 
ber being  rated  at  $14  per  1.000  ft.'  The  cost  for  doing  this 
work  was  between  $11,000  and  $12jj000,  which  leaves  a  very 
good  margin   of  profit.  I  -"•Vl  >-.' 

E.  G.  Chcnoweth,  Rock  Island  J-ines,  took  exception  to 
some   of  the   items  mentioned   in   tlie   paper,   stating  that   he 


not  prove  economical  on  a  cost  I  asis,  they  were  of  great 
convenience  in  cases  of  emergency  He  also  mentioned  tlie 
benefits  to  be  derived  from  oxy-acety  ene  welding.  'V.'; 

Other  members  spoke  of  the  possibility  of  using  scrap  lum-i;^. 
ber   for   making   sheds   and   buildings,   and   cases   were   men- 
tioned where  the  metal  roofs  from  torn-down  cars  were  cut 
up  and  used  as   shingles.     The    Lc  uisville   &   Nashville   cuts 
off  the  flanges  of  the  old  metal   rioofs  and   reflanges  them,v 

using  them  over  again  for  car  roofs. 

4 . . 

*Mr.   Queenan   described  the  method  of  titaking  stock  cars  from  scrapped 


that  the  cost  of  reclaim- 
se  of  new  material,  men- 


believed  if  everything  be  considercf 
in,g  would  be  more  than  the  purch 
tioning  as  one  of  the  items  to  be  onsidered  the  freight  revr 
enue  derived  from  hauling  the  material.     He  called  attentiorr 
to  the  practice  of  one  road,  which  u 
axles  for  making  axles  for  80.000 
80.000  lb.  capacity  axles  for  making 
ity   cars,    the   axles   being   upset   an 
J.  !•".  DeVoy,  Chicago,  Milwaukee 
benefits  derived  from  the  use  of  r 
the  scrap  iron.     He  said  that  while 


ies  old  100,000  lb.  capacity 
b.  capacity  cars,  and  old 
axles  for  60,000  lb.  capacr: 
I  re-turned. 
&  St.  Paul,  spoke  of  the 
)lling  mills  for  re-rolling 
in  every  case  they  would 


hox    cars    in    an    article    published    in    the    Rd 
Edition.   July.    1913,    pape   379. 
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CLIPS     FOR      SECURING      DATE     TAGS     TO       steam  gages  are  removed  and  tested.     All  air  gages  as  well 
5TPA\/f    nXr^TDC     A  IVTI-k    O  *  r-i-«'¥>^r    ,r»    r   -rr^^  „.    .4^^„„, .^„»„j    „.    .._i.-    : : j 


STEAM  GAGES  AND  SAFETY  VALVES 

"  '  BY  C.  L.  DICKERT  ,;'^ 

AssisUnl  Master  Mechanic.  Central  of  Georgia.  Macon.  Ga.      -•'--! 

The  accompanying  drawings  show  a  method  of  securing 
date  tags  to  steam  gages  and  safety  valves  and  the  special 
tools    which    have    been    developed   to    punch    and    form    the 


as  steam  gages  are  tested  at  quarterlj'  inspections  and  tags 
are  applied  to  them   in   the  same  manner.     The  tool   used 
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■:.        Fig.    1— Method    of   Applying    Date    Tags   to   Gage    Dials         ' ?■, 

clips.  Fig.  1  shows  a  steam  gage  dial  in  which  the  clips 
have  been  punched  and  a  date  tag  inserted.  The  tags  arp 
made  of  stiff  white  paper  on  which  the  date  of  test  and  the 
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;  ■•\.;';rv      ^'9-  ^' — ^°°'  ^°'"  Punching  Clips  in  Gage  Dials 

for   punching   clips   in    the   gage    dial    is    shown    in    I'ig.   3 
consists  of  a  die  plate  and  a  guide  for  the  punches,  held  tn 
gether  by  means  of  a  7/16  in.  cap  screw.     The  upper  piece 
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Tjg  Hokifr  Blank.  =< '; 
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'  "^ '■  -         Fig.  2 — Dies  for  Forming  Tag  Holders  "/•    ■* 

engine  number  arc  written  with  Ink.     These  tags  are  applied 
when   quarterly   inspection  is   made   or   for   any   reason   the 
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Clip,  made  of  No.  18  B.m.Q. 
Sheei  Brass.      ■■_-.-': 


^v^i?  5ef  -  goo- Lhs.^y^j, 
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Tag.  made  of  No.24  B.IY.  0. 

■  -■■'■■-'      ■ -,  Brighf  Tin. 

Fig.  4— Method  of  Securing  Date  Tags  to  Safety  Valves 
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is   lipped   over  the  edges   of  the   die   plate   to   secure   proper 
alinement.     Graduated  slides  are  secured  to  the  side  of  the 
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device,  by  means  of  which  the  gage  dial  may  be  adjusted  to 
secure   the    proper    location   of   the   clips. 

The  method  of  securing  tags  to  the  safety  valve,  together 
with  details  of  the  tags  and  clips,  are  shown  in  Fig.  4.  The 
tags  are  made  of  bright  tin  on  which  are  stenciled  the  engine 
number,  the  date  tested  and  the  pressure  at  which  the  valve 
is  set.  A  tag  may  readily  be  slipped  into  the  clips  and  after 
once  in  place  there  is  no  danger  of  its  losing  out.  When 
the  safety  valve  is  next  tested  the  tag  may  be  pried  out  with 
a  screw  driver  and  another  one  inserted.  Blue  print  instruc- 
tions, showing  the  method  of  application  and  removal,  are 
sent  to  all  outlying  points  where  quarterly  inspections  are 
niade.^  ;>'^  '■.,^;K.:-':-;''-'r-  ''  '•■^^•v  .'.;•..' -      ■■  ^::-'y--.:- 

Special  tools  are  provided  for  cutting  and  forming  the  clips.. 
The  blanks  are  punched  by  the  tool  shown  in  Fig.  5.  Its 
body  is  made  up  of  two  parts,  the  upper  part  forming  a 
guide  for  the  punch  and  the  lower  part  containing  the  die. 
The  pimch  is  fitted  into  a  sleeve  within  which  it  is  secured 
from  turning  by  means  of  a  flat  dowel,  and  a  stem  is  screwed 
into  the  sleeve  against  the  top  of  the  punch.  The  sleeve 
is  prevented  from  turning  in  the  body  of  the  punch  by  means 


This  tool  consists  of  a  die  with  a  circular  depression  at  the 
center  1/32  in.  deep  and  a  forming  tool  on  the  face  of  which 
is  a  corresponding  extension  9/16  hi.  in  diameter.  By  placing 
the  blank  in  the  slot  shown  in  thie  face  of  the  die  with  the 
straight  edge  on  the  center  line,"  the  tag  holder  is  formed 
by  a  blow  of  a  hammer  on  the  st^m  of  the   forming  tool. 

The  clips  are  secured  to  the  safety  valve  cage  by  means 
of  one  screw  and  one  rivet  in  eath.  The  holes  in  the  cage 
are  drilled  by  the  use  of  a  jig.       I        y.^^'':\'K>^^irC''  ''^'^^'s^^}d: 

■  -      -  »—    ■  ■  ■  5*.         •      "•■■»*■     ',-'" 

POINTS  FOR    APPRENTICES  TO   PONDER 


u     ,..  BY  H.  L.  LOtCKS  '  ■  "v; '*i;;.f^  > 

■■'-!■■     V  Machine  Shop  Foreman,  Erie  Railroad,  Dunmore,  Pa.   >•:■••■  .'.v    "'-.-^ 

Keep  clean.  Keep  neat ;  then  wtitch  the  results  in  the  im- 
provement of  your  workmanship.     [  -^  ^•''!'-:-----^s^?:"^'.-*^>.r: 

Don't  keep  your  eye  on  the  others  fellow  for  in  the  meantime 
your  own  work  is  being  neglected ;' at  the  same  time  don't  let 
the  other  fellow  "get  something  over  on  you." 

Take   good    care   of   yf)ur   tools.     L\    competent   machine    shop 


of  a  special  screw,  the  end  of  which  slides  in  a  vertical  groove 
in  the  side  of  the  sleeve.  A  difference  of  ^s  >"•  is  allowed 
between  the  diameters  of  the  die  and  its  pocket  in  the  body 
to  provide  for  accurate  alinement.  The  die  is  secured  in 
position  by  means  of  three  set  screws,  which  also  hold  the 
two  parts  of  the  body  together. 

After  the  blanks  have  been  punched,  the  pockets  for  the 
ends   of  the    tags   are    formed    by   the   tool    shown   in   iMg.   2. 


foreman,   by   an   inspection   of  youif  outfit,   can    tell   pretty   well 

what  class  of  work  you  will   do. 

Make  every  move  count.     This  1  fe  is  the  greatest  game  you 

will   ever  play   in,   and   don't   forget  that  there  are   some  good 

places   vacant.  I  -  •■.  .:^::•  ]; 

Systematize  your  methods  of  woilcing.  ;,.  ■--•: 

Be  cheerful.     Don't  watch  the  clock;  as  long  as  you  do  the   ' 

hands  move  the  wrong' way. 
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Don't  watch  the  foreman.     He  is  watching  you. 
Don't    destroy    your    employer's    property.      Remember    it   be- 
longs to  the  firm  from  which  you  get  your  living. 


CHUCK   FOR   FINISHING  BOILER  CHECK 

BODIES 


<.-J     >  BY  W.  W.  ELFE 

',■.•■.';-•"■■!■-■"'.     Machine  Foreman,  Central  of  Georgia,  Macon,  Ga. 

The  illustrations  show  a  chuck  for  finishing  boiler  check 
bodies  from  which  good  results  are  being  obtained  in  service. 
It  consists  of  a  cast  iron  block  cored  to  receive  the  boiler  check 
body,  which  is  firmly  held  in  pysitiw  by  means  of  a  wrought 


Finishing    the    Valve    Seat    and    Threading    for  the   Cap 

iron  clamp  and  two  studs  in  one  end  of  the  casting.  Two  sides 
of  the  chuck  at  right  angles  to  each  other  are  bored  and 
threaded  to  fit  the  lathe  spindle.  These  are  opposite  the 
branch  pipe  connection  and  check  valve  seat  of  the  boiler 
check.      When   secured    in    the   chuck   it  is  possible   to   com- 


Chuck    for    Finishing    Boiler   Check    Bodies 

pletely  finish  a  boiler  check  body  with  the  exception  of  the 
boiler  connection  without  resetting  the  work.  The  check 
valve  seat  is  finished  by  means  of  a  special  reamer  shown 
in   one   of   the   illustrations   and   the   threads  for   the   cap   are 


tapped  on  the  lathe.  The  construction  of  the  chuck  requires 
a  slightly  bent  turning  tool  for  finishing  the  branch  pipe 
connection  and  the  threads  are  chased  by  means  of  a  special 
threading  tool.  The  end  of  the  connection  is  finished  by 
means  of  a  ball   reamer.     The  boiler  connection  is   finished 


Chuck  in   Position  for  Finishing  the  Branch   Pipe  Connection 

when  the  check  is  applied  to  the  boiler.     This  work  is  done 
on  centers,  a  pipe  center  being  used  in  the  tailstock-     , 
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.v;;.v<:0   .j^-^V      BY  B.  N.  LEWIS  ''•. -^r'^"  ^<  :'-^':-V^'-: 

The  devices  described  below  are  in  use  at  the  Minneapolis 
shops  of  the  Minneapolis.  St.  Paul  &  Sault  Ste.  Marie  and  have 
been  found  to  be  especially  convenient  on  the  w:ork  foe  which 
they  were   designed.  ■>'     -■'•'■^  -;'c'^'-^  " 

'/.'■■-'],' ^'  LIFTING    HpOKS        ''■*:^  ;'''^:•VV  ^    .'■;';/•   ;r  v'r'.'^v 

One  of  the  illustrations  is  a  sketch  of  a  lifting  hook  used  for 
removing  heavy  work  from  lathes  and  other  machines  in  which 
the  work  is  held  on  centers.  It  is  of  special  advantage  where 
a  positive  lift  is  made,  such  as  with  electric  crane  service.     Its. 


I 


_JL.. 


^B^'O.S.Oiam.  Spring  ^'  Round  5  fee  I 
y\''U/i_J      Lifting   Hook  for  Heavy  Work      ..^  - .   .-. '.W'  "■•..•".•:: 

construction  is  clearly  shown  in  the  illustration,  and  by  its  use 
the  danger  of  bending  the  centers  or  pulling  the  work  out  of 
the  machine  before  the  centers  have  been  released  is  practically 
eliminated.  The  compression  of  the  springs  will  indicate  when 
sufticient  force  has  been  applied  to  suspend  the  load. 

ATTACHME.VT    FOR    GRINDING    CyLINDER    HE.\DS 

An  arrangement  for  giving  the  oscillating  motion  to  a  cylin- 
der head  when  it  is  being  ground  to  the  face  of  the  cylinder 
is  shown  in  another  of  the  engravings.  The  arm  from  the 
cylinder  head  is  attached  to  the  pitman,  which  is  driven  bv 
means  of  an  air  motor  through  the  gears,  as  shown  in  the  il- 
lustration. The  frame  work  for  the  machine  is  made  of  V/z  in. 
by  9^  in.  bar  iron  and  is  attached  to  the  floor  of  the  shop  by 
lag    screws.     The   cylinder   arm    and    the   pitman   are   provided 
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.dt-'V:>»-<V  by  Mvcum  rif  \vhiili  llu-  .yii.uf  <liul  may  !h-  ailjusted  to 
secure  the  pr4jper   locatvui   vi   llu-  fliiis. 

: .    The  nTclhvd  t>t   stonriny,  lags  to  the  safety  valve,  together 

. AvitlrrletailV  >it  the  ta^is  and  clips,  are  slmwii  in  Fii;.  4.  The 
tajj^  are  ftuifje  of  bright  till  on  wJtich  arc  s.t«.'iH'iIed  the  engine 
nitmWr,  the.  4ajertfstvda4iil"tht>  pressure  at  which  the  \ahf 
is  set/,    A  tatr  niay  readny  he  slipped  into  the  clips  ami  alter 

^  OIK eitJ  X)Utcc.  there  i-i  no  danger  of  its  losing  <>ut.  W'lun 
tlie  KaivtVvyalyc  is  riC;3tt'^  he  pried  nut  with 

'a  screw  dTlver  aivd  auothf'r  iMie  inserted.  I!lue  i)riiu  instrnc- 
tioit^,' shVirAvini.'  the  niethod  of  application  and  reninval,  are 
setit;  tO- alK  t^utiying;.  poitits   where   tpiarteriy    inspecti<,>ns  are 

;,n)ade.;-v'->^  ■"--':<  ■%;  .-^ '::■■'■'■.[  .'V;'c.,' .'":;''    '  .■•■■/■■:  \  '''/',■  ■  ,'• 

...^\Ktki\  XtyoX^^  for  cutting  and  funnitig:  the  clips.' 

TIh'    hlaiiks    arc    ptmched    hy    the    t<"il    >li..wn    in    1-tg.    5.      Its 
Uody    15  n>tide    up   of   two   parts,    the    U{)per   part    forming-   a. 
guide  for::vW /punch  and  the-   Kx\yer  part  containing   ilic  die.. 
'Hie  pitiicli  T<.'ntte«l  iVJo  A^^  s^^^  it  is  secured 

frofn  ttifnin.L:  I-y  nn-ans  t\\  a  flat  (loWel.  and  a  >tom  is  screwed 

.into.  the.  sUeV.e  against  the  top  \,i  the  punch.  The  sleeve 
IS  prevented   from  turning   in   the   liody   of  the  punch   Iiy   iu«*anN 


This  tool  cousi.Nts  of  a  dii-  with  a 
center  1./.52  in.  deep  and  a  formii 
IS  a  corresi>ondin.g  <.'Xt<.nsioii  9/lo  i 
the  lilank  in  the  slot  shown  in  th 
straight  edge  on  tlu-  ceiiier  line. 
b>-  a  Iiiow  oi  a  haniuuT  on  tlu-  st 
The  clips  are  secured  to  the  s; 
of  oiu'  screw  and  one  rivet  in  ea 
are  drilled  |.\   the  use  ot.'a  jig.v.,  ■; 


c  » 


POINTS  FOR    APPRENTICES  TO   PONDER 


BY  H.  L.  I.OUCKS 

Machine  Shop  Fort'nian.  l->ie  K 


Ke\'i>  cleyn.      Kee]i   neat;    tluii    u 
provenient  6t  your  workmanship.   . 

lK»n't  keep  ynr  e_\e  >  .n   tlu    other 
your   o\vn    \\i>rk    is   luing   negleited 
the  other  felhiw  "gel   suuuthing  oxc 

Take  .good   care   <»f   vour    loi-ls. 


VtM^  W^-  3 


circular  <lepressi<ni  at  the 
t<iol  on  the  face  of  which 
1.  in  diameter,  lly  placing 
■  face  of  the  die  with  the 
the  tag  holder  i^  fprnied. 
m  of  tlu-  iorniing  tool, 
ety  valve  cage  by  means 
rile   holes  in  the  cage 


ilroad.  DiiniiKirc.  Pa. 

tell    the   results   in    the   int- 

filli'vv    for  in  the  ineantiine 
at   the  same   fimi'   don't   let 

on    you." 
\    ci'mpetent    machine    shop 


.  •»  ;  ; 


Tagr  Holder  Blank: 
First  Operali'on. 


Fig.   5 — Punch  for  Cutting  Tag    Holder   Blank 


/K'c- 


+  ■ . 


what   class  <x\   work  you  will  tlo. 

Make  every   mo\e  count.     This  iffe  is  the  greatest  gathe  yoti 


«tf  a  .<ptcikl  scfevv.  the.eud  of  vvhicli   shtles  in  a  vertical  groove  f.rnnau.    hv    an    in-picti-'n    of   youi|  outllt,   can    tell   pretty    well 
in  the   side   of  iW  slefVe.     A   difference  of    ),«   in.    is    allowed 
.:l>etvvefn  iTie  dlanieter.s  of  thedie  and  its  pocket   in  tiie  Ixxly 

to    provide    for    accivrate   alinenient.      The  die    is    secured    in  will    ever   play    in.   and   don't  ioryi|   that .  there   are   Some,  good 

position  by  ilK-ans  of  throe  set  screws,  which  also  liold  the  places   vacant. 

two  .J>art5- of.  tii€  .body  together.;-  .'V                                           ■■'.■'"  ^  Systematize  your  nietliods  (»f  woijkjnsr. 

.After  the  blanks  have  been  punched,   the  pockets  for  the  l!e  cheerful.     Don't   watch   the  c  x'k  :  as  long  as  you  do  the 

t-nds  oC  the.  iJtgs   arc    forni^^      Iiy   t4ie-  tovd     shown    in    lig.    1  hands  mnve  the   wrong  way. 


■  <■: 


y.  ;7."=7i?rf ''•■"*? 


M 
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Don't  watdi  tile  foreman.     He  is  watdiing  yoii. 
.      iXjii't    ckslroy    your    employer's    property/     ivcmenibcr,   it    Ue- 
l<Migs  to  tile  lirm   trom   whieii  yi.ij  get  Y^>Ur.  living^^, -^^^     . :  ■;"        , 

CHI  CK   FOR   FINISHING   BOILER  CHECK 

--.:.:^v-\v;:-v.::'-Vr^.., ;/■:■■  BODIES.--  /\--^.- ^■: •:•-':.:.:;-■  :-:^ 


lapped  otttTiciatUe;    Tllv  construotioii  of  U»e  cbuck  rccjuircs 
a    sliulith    Wilt   turning   tool  for   finishing   tiiC   branvh  pipe 
coiViivction  a«d  the  threads  are  chased  by  mean*  ni  a  special, 
threading  tool:     The   end   of  the   ^ouneotion   is   i.nished   by 
means  Qt  a  h^li  Wanicr.     The  hoik:r  cunueclt-vn  ^^   fihishcU^ 


^'■i;,-- ;■':..  ;'"■■-■  .      by  W.  w.  ei.fe       "     '  ■  ^:^%>'--v  ^'^V-.'  ^-z 

..,.■...■■■  Machine  I'Drciiiaii.  (Central  i»f  Georfiia,  M«C<)n,  G«.  :      ,;;.. 

'     ;riie  .  ilhistrationv    -liow   a    ehuck    for    liiu/ihitii^ .  h»iiler  ;  Cl'«»^k-: 
ibi)<Jic4i   fr«<tnwl^tdi  gb<)<]   results  are  lidng  obtained  irh  >crVice.; 
Tt-consists  of  a  cast  iron  lilook  rore<l  to  receive  the  hoiler  check 
iKHJy,  whith  is  lirnily  held  hi  jit''>itioH  hy  nicanv^*>t  a,  >vi:'rt4Hl'5 


Finishing    the    Valve    Seat    and    Threading    for    the    Cap         - 

:l:fo;t  clamp  an<i  tvv..  -^tu.I-  in  one  eiid  . rf  the; xastittg:  -  I^O  stdy? 

jui  the  chuck  at  right  an!ile>  t-.  -each  other  ary  1.ofed:  and 
threaded  to  fit  the  lathe  i^pttidte:  Thf^e  arV  <>l>l)ositc  |he^ 
branch   pipe   connection    and   cluck    valve  seat   <»i  the J»OJlvr 

•  deck.     When  secnretf  in   the    cliuck   it  is  po^^Jv  to  ci>in- 


Chuck    in    Position   far  Finishing   the    Branch   Pipe  Connection 

,1 :  vAviuh  the  ctivv^k  IS  api died  to  the  hoit^^rv  T^his' ^^'^^^  %,%'^^ 
'  i     ■  .M.cenivrs;^a.7)it>c.  center   ining-  tts^cd  in   Hvc   iai!>tock;;  r;  /    ; 


SHOP  NOTES  FROM  THE  SOO  I  INE     >^ 

tlj^  arv  in  ii-c  5tt  the    ^|inneal)oUs 

Cho)i^  of^tlvt  >iinneap.>h<.  St.  Hani  &  Satrtt  Ste.  Marie  ancf  hay<5 . 
'  I  >eehif<i  111  id  A/",  ho  e^peciaily   convenient:  on  tht:  \v.^;<rk-  forvvhiirh 
■  'they 'w«;ry-<le<igrted.'.,:  '':.■'''■'  ^■:"^"■••-•v';•^,.^.^■--■^',V '.'■:■-' .'•  ■    ■':;.'  ' 

(hie  <>f  tire  iUiist rati' ills  is  a  sketcJl  o|  a  littiiigihook  tiscd  ior. 
removing  hcJivy^^<>rkfroin  lathes  and  <rther  machines  in  wliich- 
the  \v«frk  is  hehl<?it  centers-     It  is  of  special  advantage  where; 
;^ti>osirive  hit  t>  nvadc.  such  as  \vitft;vV<^>c  ^'ratK;  -^ryi^ie.     U% 


'M^^-^ 


*l^: 


-:/o 


•-..^.^;^-^^; 


I 

.X 

I-  ■ 

:    I  ■:' 

'«!  , 

' .  <  - 


1. 


Chuck    for    Finishing    Boiler    Check    Bodies 


.Lifting   Hook  for   Heavy   Work 


;  c«ulsttuc^l^in  IS;  ckariv-   shown  in  tlie  ilhistTation«.  and  by  its  lisc 

.    tlie  danger  of  bending   tlu-  cemers  ♦•r  phlUng  Hu-'  wofck  out  of 

,  the  inachine  bvf'»re  tlie  centers  have,  been  r^'lca^ed  is  ffractically 

iliniiivated;     The  coin |ire»s ion  of  the  sprhigs  will  indicatG/when 

suJilcii ut   Wtrce  ha-<  liecn  applietl  ti,»  su>pen<l.  the  Icajl- 

.  '  All  arraijgehiettt  iVir: giving  tite  oscillating  uiotioiii  to  a  cvlitir 
;  Jder  :h**ad  when  it  is  being  ground  to  the   face  .< it  the  cylindfer 

is  shown •  in  'aii'ithcr  of  the:  engravings.  The  arni  jfrcari  the 
,     cylimler    head    is    atbiched    to    the    pinnan,  which- ij:    driven    !»>. 

iiK^atis  of  an  air  motor  tiirough  the  gears,  as  slioyvn  in  the  i!? 

lustration.     The  frame  work  for  the  nuichine  is  made  <>f  Iji  iii.. 


;:r!'fi'tely  finish  a  b.Vilef  check  body  with   tli^C  exception  i>f  the 

.lfliJ4erc6nnectinn\vilhout    resetting    the    vv<>rk.      '1  he    check 

-  viiiye;  seat  i^  iinishe4  hy  means  of  a  special  featiier^shovvnyhy  ^8  «i^  bar  iroiv  an4  is  attachetlio  the  floor  oi  the  ^lopj^ 
••in  ft»ue  iif  the  ilhistrations  and   the  tlireads  (or  the  cap  aire      lag^;^s  l^e  .cviimkr   arm  jui<J   tlie\|ntiiiati   itrc^^p 
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.-•  A" . 


■;.-i>v.- 


'.^i:' 


witfi  a  series  of  holes  to  permit  adjustment.     With  this  device 
the  uork  requires  tlie  services  of  only  one  man,  and  it  may  be 


Vol.  39,  No.  3 


^rm  from  Culinckr 

Head 


Adjus'fable  ife  different    .,*,:• 
Cylinder  Heighfs         .'.>*.• 


FEED     VALVE     TESTIKG     CL.\MP 


\f  ■    •  -I. 


Another   device   in   successful   use 


acting   clamp   to   be   used    when   tes  ing   air   brake   feed   valves.    •*':.'; 


The  valve  is  placed  in  the  clamp  at 


ri: 


.••V 


>/ :.•■"•.'.•;-, -Attachment    for    Grinding    Cylinder    IHeads  /  . '      v. 

done   in  a   shorter   period   ot   time   witli   very   satisfactory   results. 

..■■■•  -I*     4    -  :  \    --^    '• 

>  '•  PORTABLE     HYDRAILIC      I'RE.-^.'^     ATTACHMENT 

'A  device  similar  in  nature  to  that  referred  to  for  grinding 
cylinder  heads  and-  used  for  operating  the  pump  handle  of 
a  hydraulic  press  is  also  illustrated.  It  is  made  up  of  a  train 
of  gears  taken  from  an  old  hand  oar.  a  crank  axle  and  a  driv- 
ing shaft  to  receive  an  air  motor.  The  frame  holding  these 
parts  is  bolted  to  the  base  of  the  hydraulic  press  as  indicated 


ffand  Car  Bearing  Borei 
'rame:  2x1  Iron 


Morse  Tapertd\ 
Shank         I 


I 
I 
) 
I 
I 

I 
I 
I 


i,-v;.-      .  e 


Hydraulic  Press  Attachment 


in  the  illustration.  The  stroke  of  the  pump  is  adjustable.  This 
device  has  been  satisfactorily  used  for  operating  the  press  when 
removing  and  applying  crank  pins  or  driving  a.xles.  It  saves 
the  time  of  the  men  in  doing  the  work,  and  in  some  instances 
it  will  eliminate  the  necessity  of  having  more  than  one  man 
on  the  job^  .;-.     _  ; 

■    '  "  TIRE    LIFTI.NG    HOoK 

One  of  the  drawings  shows  a  lifting  hook  used  for  tires  when 
they  are  being  set  or  removed.  The  clamp  is  easily  applied  and 
eliminates  the  necessity  of  using  set  screw  clamps  which  take 
time  to  apply,  and  which  often  stick  when  they  become  heated. 
Several  sets  of  screw  clamps  are  also  required  to  accommo- 
date the  different  widths  of  tires,  but  this  device  will  take  care 
of  all  sizes  of  tires. 


in   these   shops   is  a  quick- 


A,  shown  in  the  engraving,   ..;/ 


m 


1 


(-] 


V( 


I      ••:■'■ 
■  ;»-.'^-  ':•  -• 

'■■  \    ■.■'':.■■■: 
I    ■-...;•  •• 

.  Lifting    Hook  for  Tire   Setting  .,••■• 

Yz  in.  dowels  being  applied  to  fit  in  the  bolt  holes  of  the  feed  ;. 
valve.  By  screwing  down  on  the  cfemp  wheel  D,  the  feed  valve  ' 
is  securely  clamped  to  a  leather  gatket  as  shown,  while  the  air  ;/. 


f,- sy- ^-2!_^  •■•|-  ior./' 

.-'■■.'■  Clamp   for    Testing    Feed    and    Reducing    Valves       ^^Xv",-': 

pressure   is   admitted   to  the   brack(|ts  of  the   clamp   and  thence 
to  the  valve  in  the  same  manner  a^  ou  a  locomotive. 


Sfrap 

Ax    Hinges  ^IrHoM 

\     Rirefed  f^'Ppff 


if.  Rivets 

Enlarged 

Section 

A-B. 


.it:...  %:■ 


Sid.  a' 

CglinJer 


y^Bolfs 


.... , 


Device  for  Mounting  Air  Hose 

MOUNTING   .MK    HOSE  ■'■■'■■'■  ^"i;:.'.  ." 

Another   illustration    shows   an    arrangement   that  has    proved    "i  ,  .; 
satisfactory  in  mounting  air  or  sigtial  hose  in  one  operation.     A 


March,  1915 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EDITION 


135 


rji  •• 


piece  of  steel  tubing  14i/^  in.  long,  fluted  as  indicated,  is  held 
in  a  clamp  attached  to  the  work  bench  between  an  air  cylinder 
and  an  air  liosc  coupling.  The  nipple  is  placed  on  the  end  of 
the  air  cylinder  plunger,  and  as  the  air  pressure  is  applied  both 
the  coupling  and  the  nipple  are  forced  into  the  hose.  The  steel 
tubing  is  fluted  in  order  to  reduce  the  friction  between  it  and  the 
hose.  All  material  used  in  the  construction  of  this  device  is 
taken  from  stock  usually  found  in  a  railroad  shop.       .•.•.::' '^"■' 


ENGINE  HOUSE  ORGANIZATION^ 


.f": 


'•?Vv     '  BY   w.   P.   HUNTLEY  --:  >^  ;:: 

:?! '"  General  Foreman,  Chesapeake  &  Ohio,  Ashland.  Ky. 

Tlie  accompanying  chart  shows  a  system  of  organization  which 
is  applicable  to  large  or  small  engine  houses  by  adding  to  or 
reducing  the   forces   under  the   different  headings. 

The  important  part  in  roundliouse  work  is  to  keep  the  power 
moving,  but  in  d(jing  so  to  know  that  the  engines  sent  out  are  in 
•condition  to  make  the  trip  successfully,  with  minimum  risk  of 
tying  up  the  road  by  an  engine  failure.  To  accomplish  this  suc- 
cessfully, there  must  be  system.     A  roundhouse  cannot  be  run 


should  really  be  taken  out  of  the  English  language  so  far  as 
he  is  concerned,  and  the  word  "try'"  substituted. 

Men  with  fixed  occupations  should  be  directly  under  the  round- 
house foreman,  as  shown  by  the  chart.  The  boilermaker  fore- 
man and  gang  foreman  are  placed  in  inunediate  touch  with  the 
men  in  their  departments;  this  enables  tiiem  to  know  each,  job 
and  its  progress.  Ihcse  men  are  required  l<>  keep  accurate  de- 
tailed records  of  the  work  done  by  the  men  in  their  departments, 
in  an  «  in.  Ijy  12  in.  record  book,  inde.xed  with  the  engine  num- 
bers, there  being  several  pages  to  an  engine.  The  work  and 
the  name  of  the  workman  is  entered  therein  daily.  1  his  is  a 
very  useful  IxKjk  in  lawsuits,  as  it  contains  facts  an<l  prevents 
guess  work.,J;-  .  ;.■  ;■  ■:..  ^ '■■'■:, ■'.-:''  ;':;^  ^;";-.-:-:  •-•-;'.•  ■^.-.^'^  ■■.-■■"    ..■■  :.  "^ 

An  engine  inspector  and  a  good  inspection  pit  arc  two  of  trie 
most  important  factors  in  engine  house  organization,  if  there 
is  no  inspection  pit,  a  pit  of  some  kin<I  should  be  made.  At 
this  point,  engine  crews  are  relieved  in  the  yards,  one  mile  from 
the  roundhouse  and  shops.  The  engines  arc  handled  by  hostlers 
to  and  from  the  yards.  The  hostlers  keep  what  is  known  as  a 
roundhouse  record  book  of  the  engines  they  handle.  They  enter 
the  train  number,  the  engine  number*  the  names  of  the  engine 
crew,  the  time  the  engine  arrives  on  the  inspection  pit  and  the 
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■.<1 


Call  Boys 


£lecfrician 
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'  '"      '"'  '  ■'  ■  ».•*-.- -i-      \  and  Firemen. 


Frygine 
Dispatcher. 
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BoilerMakers. 
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successfully  unless  there  is  system  in  the  work.  The  number  of 
men  employed  should  be  determined  by  the  number  of  engines 
despatched.  .\  machine  shop  is  a  necessary  addition  to  a  round- 
house terminal  at  divisional  points,  but  not  where  an  erecting 
shop  is  located,  as  the  latter  can  be  depended  on  to  take  care  of 
the  roundhouse  requirements.  Neither  is  the  machine  shop  fore- 
man always  necessary;  the  size  of  the  terminal  governs  this. 
Usually  the  gang  foreman  will  handle  the  machine  men.  With 
first-class  facilities,  a  plan  can  readily  be  worked  out,  but  with 
most  railroads  feeling  the  effects  of  legislative  agitation,  con- 
ditions must  be  taken  as  they  are,  or  as  they  develop,  which  means 
the  facilities  are  u.sually  considerably  behind  the  demands  and 
systematic  methods  are  necessary  to  accomplish  the  desired  re- 
sults.    A  roundhouse  man  should  never  say  "Can't."     The  word 

•Entered   in   the  competition   on   Engitie  Hotise   Work,   which  closed  July 

1?.  1914.  'x-:-:->  .r-::u--':y-\r-^ ;:;:'-■-:::■   ::'■:::■■■  ■>:.:.  ■. 


time  the  engine  is  ready  for  service.  1  hey  also  keep  in  this 
book  a  record  of  any  delays  encountered,  to  and  from  the  yards. 
This  book  is  checked  by  the  engine  despatcher  or  clerk  with 
the  engine  house  record  book,  when  he  makes  his  daily  report  of 
engines  despatched.  When  an  engine  comes  in  from  a  trip,  it 
is  handled  to,  and  left  by  the  hostler  on  the  inspection  pit ;  the 
hostler  delivers  the  cngineman's  work  report  to  the  engine  in- 
spector, who  makes  his  inspection,  entering  the  result  on  a 
regular  work  report  over  his  own  signature.  He  attaches  the 
engineman's  report  to  the  one  he  makes  and  delivers  them  to 
the  roundhouse  foreman,  who  figures  on  the  engine  from  the 
work  shown.  The  engine  watchmen  handle  the  engine  frotn  the 
inspection  pit  to  the  ash  pit,  to  the  coaling  station  for  coal  and 
sand  and  over  the  turntable  into  the  roundhouse.  In  the  mean- 
time, the  two  work  reports  are  in  the  hands  of  the  gang  and 
boiler  foremen,  slips  are  made  for  the  different  jobs  and  they 
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are  ready  f(ir  the  engine  when  it  is  placed  in  the  roundhouse. 
These  slips  are  given  to  the  men  and  are  returned  u  hen  the 
job  is  completed.  The  name  of  the  man  is  entered  on  the  slip 
with  the  length  of  time  taken  on  the  job.  These  slips,  with  the 
work  reports  of  the  engine  inspector  written  up  and  signed,  are 
filed  in  book  form.  As  the  books  are  tilled  they  are  filed  in  the 
foreman's  office.  This  arrangement  avoids  the  necessity  of  the 
workman  reading  the  full  report,  and  saves  time  as  the  job  is 
specialized  and  the .  undivided  attention  of  the   workman  given 

to  it.  ■  ■''■-'■^:'z'}^r.'-^i^-  s; ■.';;>,:,•■  •■'^:..^>v^:. ■;•;<; ;:-. 

One  of  the  most  difficult  problems  of  the  roundhouse  foreman 
is  keeping  in  touch  with  the  engincmen  and  firemen,  to  avoid  a 
surplus  of  men  in  the  pool  or  extra  lists.  The  whereabouts  of 
each  man  should  be  carefully  kept,  that  is,  those  off  on  leave  or 
from  other  causes.  The  call  boys  or  engine  callers  should  make 
day  and  night  lists  of  the  trains  run  and  the  men  used,  and 
these  lists  should  be  used  daily  by  the  clerk  and  engine  despatcher 
when  revising  the  lists  and  blackboards,  the  revised  lists  being 
furnished  the  callers  and  roundhouse  foreman  daily.  The  con- 
dition of  the  work  on  engines  should  be  transferred  by  memoran- 
dum by  the  day  and  night  roundhouse  foremen  daily. 

Not  every  back  shop  mechanic  will  make  a  good  roundhouse 
man;  I  have  reached  the  conclusion  that  this  will  also  apply  to 
helpers  and  laborers.  On  the  other  hand,  there  are  comparatively 
few  roundhouse  mechanics,  helpers  or  laborers  who  will  not  make 
good  in  the  back  shop.  Tliis  is  due  to  the  back  shop  work  being 
done  more  mechanically,  the  roundhouse  work  requiring  more 
resourcefulness.  Invariably  in  employing  a  mechanic  I  ask  him 
about  his  roundhouse  and  back  shop  experience  and  I  find  the 
man  that  has  served  a  part  of  his  apprenticeship  on  roundhouse 
work,  does  better,  quicker  work,  than  the  man  from  the  back 
shop  who,  as  a  journeyman,  has  worked  in  the  roundhouse.  I 
believe  that  machinist  and  boilermaker  apprentices  should  be  given 
roundhouse  experience  during  the  last  half  of  their  third  year  to 
develop  the  confidence  requisite  in  a  good  roundhouse  man  and 
to  provide  men  for  this  service  in  the  future.  It  is  becoming 
more  difficult  to  get  satisfactory  common  labor  for  roundhouse 
purposes.  This  class  of  men  prefer  back  or  erecting  shop  con- 
ditions or  the  work  in  other  industries;  invariably  the  latter  pay 
higher  wages,  which  attract  the  better  element.  Tlie  roundhouse 
man  necessarily  accepts  the  conditions  as  presented  and  must  im- 
prove them  if  he  can.  \  record  book  of  applicants  who  appear 
eligible,  with  name,  residence,  reference  and  the  result  of  an 
investigation  of  the  references  entered  therein  will  prove  of 
service. 

Monthly  statements  should  be  compiled  showing  the  detail 
cost  of  all  classes  of  labor  and  roundhouse  material ;  not  engine 
material  or  supplies  that  are  charged  to  the  different  accounts 
but  material  used  to  run  the  roundhouse  and  shop,  on  a  basis 
of  the  kind  and  number  of  engines  despatched.  The  statement, 
covering  all  roundhouses,  should  be  furnished  to  each  round- 
house foreman  with  a  direct  letter  to  each  man,  calling  attention 
to  any  particular  item  in  the  comparison  that  fits  his  individual 
case;  comparisons  make  ambitious  men  think. 

Foremen  should  endeavor  to  instill  confidence  and  faith  in 
the  men.  It  is  a  good  asset  and  they  will  respond  more  quickly 
than  might  be  expected.  It  seems  to  me  that  the  secret  of  suc- 
cess in  organization  is  in  knowing  Just  how  far  you  can  place 
responsibility  on  your  men.  from  the  highest  to  the  lowest  in 
the  ranks.  When  you  have  decided  this,  build  up  on  it  and  you 
will  create  an  organization  that  will  be  strong  as  a  whole  and 
will  produce  results. 


Anthr.acite  Coal. — Shipments  of  anthracite  coal  are  reported 
for  the  calendar  year  1914  as  amounting  to  68.302.961  tons, 
which  is  766.667  tons  less  than  in  1913.  The  total  output,  in- 
cluding an  estimated  3  per  cent  sold  to  local  trade  and  to  em- 
ployees, was  over  seventy  millions,  and  in  addition  to  this  an 
estimated  quantity  of  eight  millions  was  used  in  operating  the 
mines. 
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WATER  GAGE  COCKS 


BY  PAUL  R.  DUFFEY 


■1  '''- 

A  new  style  of  locomotive  water  kage  cock,  which  is  iSie  in- 
vention of  Harry  Glenns,  Portsmou 
the  illustrations.     In  designing  this 
one   tliat   would   meet   the   rigid    re 


,  Ohio,  is  shown  in  one  of 
ck  it  was  desired  to  obtain 
irements   of   the   Interstate 


Commerce  Commission  and  permit  tiie  user  easy  access  in  mak- 


ing  repairs   while   the   locomotive   i 


i   under   steam.     It   will   be 


seen  that  the  device  is  made  in  su  ;h  a  manner  that  the  valve 


maj'  be  easily  removed  and   replace 


d  in  case  of  necessitv.     To 


do  this  tlie  stem  and  cap  are  first  removed,  when  the  valve  may 


be  taken  from  the  body,  the  passage 


from  the  boiler  being  closed 


••/;./  Glenn    Gage   Cock  '.^i- J- ■•-"!::>-;' .v.,'^".- '7^ 

by  the  ball  valve.    In  regrinding  while  the  boiler  is  under  pres-      .;•:. 

sure,  the  tail  piece,  which  holds  the]  ball  valve  from  its  seat,  is  .^  C 

removed.     The  valve  is  then  regrounjd  on  its  seat  by  means  of  a  T  ";: 

special  socket  made  for  that  purpoi.    The  ball  valve  prevents  ,|>{- 

the  escape  of  steam   from  the  boiler  during  this  operation.     If  .;■.:.■ 

the  gage  cock  is  used  frequently  no  trouble  is  experienced  from  • ;'  •', 
the  ball  valve  becoming  covered  wi  h  scale.- :.. ->                      .••,";;,.; 

Another  simple  design  of  water  j  age  cock  is  also  illustrated.  :.'■ 

It  is   simple   in   construction   as   well   as   efficient   from   a   service  '•'•  "•• 

point  and  meets  the   requirements   of  the   Interstate   Commerce  :'  .' 

Commission.     The  possibilities  of  leaks  are  much  less  than  in  ./   ; 
many  of  the  types  now  in  use.    The  valve  consists  of  the  handle, 
the  spindle,  the  packing  nut,  the  removable  section  of  the  body. 


*V1 


|< /^ >| 


>  .: 


ix4^j^MTn/4iier 


-l-J  1—4'-* 


Water  Gage  Cock  with  special  Features  v    > 

tlie  drip  tube,  which  may  be  cast  ikitegral  or  made  separately, 
as  desired,  the  connecting  sleeve,  t  le  body  and  the  gasket  G. 
The  cock  when  in  tiie  position  shownj  does  not  permit  the  passage 
of  steam  to  the  section  beyond  tl  c  gasket  G,  and  when  the 
spindle  is  screwed  down  on  the  seat  i  ti  the  body  it  is  again  closed. 
To  repack  the  nut,  the  cock  may  b  :  either  as  shown  or  closed 
against  the  seat  in  the  body.  To  renew  the  gasket  G,  the  cock 
is  closed  tight.  When  in  the  closed  position  all  parts  except 
the  spindle  and  body  may  be  remoi  ed  and  cleaned  or  renewed 
as  occasion  may  demand.  Any  lin  e  in  the  outlets  for  steam 
and  water  in  the  spindle  may  be  loosened  and  readily  blown  out 
as  soon  as  the  reassembling  is  completed. 


•  •'  ki. 


Saving  Time. — The  element  of  g  eatest  expense  in  manufac- 
turing is  time,  for  a  little  time  wast<  d  here  and  there  will  lessen 
and  possibly  destroy,  the  year's  profjts. — American  Machinist.    ;.., 


.  ^-  /*     , 


J 


March,  1915 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EDITION 


137 


SHOP  EFFICIENCY 


PACKING    IRON    FOR    JOURNAL    BOXES 


i 


•     -'V.ir^    ■•-^         BY  ROBERT  N.  MILLER 

.-  .'.-:l  -5.  ;!•'■■.,  ■ 

Today  we  are  living  in  an  era  of  productive  efficiency  where- 
in all  are  striving  to  attain  the  greatest  possiljle  output  with  the 
minimum  of  effort.  While  as  a  whole  there  are  many  praise- 
worthy features  in  the  systems  developed  to  attain  this  end,  yet, 
due  often  to  the  method  of  introduction,  several  very  undesirable 
features  have  arisen  which  have  often  discredited  the  whole 
movement  toward  scientit'ic  management. 
:-.'  To  attain  the  greatest  efficiency  in  an  industrial  organization 
there  is  needed  the  harmonious  co-operation  of  all  the  forces  in- 
volved, and  to  obtain  such  co-operation  there  must  exist  a  feel- 
ing of  mutual  trust  and  confidence  throughout  the  organization. 
We  often  find  cases  where  a  so-called  efiiciency  system  has  been 
introduced  in  a  plant  and  yet,  after  a  period  of  sufficient  length 
for  its  proper  introduction,  it  has  lapsed,  leaving  the  organization 
with  far  less  of  tlie  spirit  of  co-operation  than  existed  before 
the  system  was  inaugurated.  In  fact  the  system,  mainly  because 
of  those  to  whose  hands  its  introduction  was  entrusted,  has  really 
done  more  toward  sewing  seeds  of  discontent  among  the  em- 
ployees than  perhaps  any  innovation  which  has  been  introduced 
up  to  the  present  time. 

\\  herever  the  application  of  scientific  management  has  been 
honestly  worked  out  we  c^n  find  material  benefit  to  both  the  em- 
ployer and  employee,  but  under  the  cloak  of  efficiency  engineer- 
ing we  can  still  hnd  a  great  deal  of  faking  carried  on.  It  is 
because  of  the  faking  that  the  chief  complaint  is  raised  against 
efficiency  which  has  for  its  only  object  the  speeding  up  of  both 
men  and  machines.  Scientific  management  rightlj'  construed 
means  the  proper  correlative  action  of  employer  and  employee— 
a  co-operation  resulting  in  benefit  to  both.        ■';■:':■:■'•■'■'■'''..' J..: :'^'.'' 

The  introduction  of  a  system  of  scientific  management  must 
be  gradual.  Human  nature  resents  the  sweeping  criticism  in- 
ferred in  an  abrupt  change  of  methods.  Scientific  management 
is  generally  accompanied  by  many  changes  in  methods,  and 
therefore  to  be  ultimately  successful  it  must  rely  upon  winning 
the  sympathy  and  co-operation  of  the  workman,  as  well  as  the 
foreman  and  officer.  This  cannot  be  accomplished  by  the  mere 
issuing  of  instructions;  it  requires  a  painstaking  campaign  of 
education  as  to  the  purposes  of  the  system.  The  efficiency  en- 
gineer must,  therefore,  be  a  mari  of  extreme  tact ;  he  must 
possess  a  suaveness  that  will  at  all  times  insure  confidence,  and 
above  all  things  else,  he  must  be  a  keen  judge  of  human  nature. 
The  failure  of  the  efficiency  engineer  to  exercise  tliese  qualities 
is  one  of  the  chief  obstacles  in  the  way  of  scientific  manage- 
ment. 

Changing  over  to  the  new  basis  cannot  be  expected  to  pro- 
duce phenomenal  results  at  the  very  outset,  but  must  be  able 
to  show  some  improvement  in  a  short  time.  Educating  the 
workman  to  the  system  and  above  all.  convincing  him  tliat  it  is 
finally  to  result  in  a  larger  pay  check  for  him,  of  course  takes 
time,  as  it  requires  an  individual  study  of  every  man  in  the  shop. 
It  can,  however,  be  greatly  facilitated  by  means  of  shop  demon- 
strations and  lectures.  The  modern  apprenticeship  system, 
wherein  the  boy  is  taught  the  most  efficient  methods,  and  above 
all,  where  he  is  taught  to  use  his  resources  rather  than  blindly 
to  follow  precedent,  has  done  much  toward  paving  the  way 
for  the  successful  application  of  the  principles  of  scientific  man- 
agement. 

It  often  happens  that  increased  plant  output  is  obtained  at 
the  expense  of  the  employees  alone  rather  than  by  improve- 
ments in  the  methods  of  production.  In  order  to  successfully 
operate  an  efficiency  system  the  men  must  be  assured  that  their 
increased  productiveness  will  not  be  offset  by  decreased  pay. 
Their  confidence  in  the  integrity  and  sincerity  of  the  manage- 
ment must  be  retained.  Ground  for  the  least  feeling  of  sus- 
picion or  mistrust  tends  to  destroy  the  morale  upon  which  the 
success  of  the  system  entirely  depends. 


:,  BY    W.    E.   JOHNSON 

•  Storekeeper.  Chicago  &  North    Western,   New  Butler,  Wi«i^i;";,.V   '■ 

The  accompanying  illustration  shows  an  impiroved  packing 
iron,  designed  by  P.  S.  Hove,  car  foreman  <if  the  Chicago  & 
North  Western  at  New  Butler.  Wis.  The  principal  feature  of  this 
packing  iron  is  the  small  hook  which  is  placed  on  the  shoulder 
(»f  the  iron  for  lifting  the  journal  box  cover,  thus  saving  the 
time  of  turning  the  iron  around  to  use  the  handle  for  this 
purpose.     Tlie   length   of  the   spoon   is   14   in.    instead   <>f   10  in.. 


J     ^ 
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•  1^  ; .  ■    '^g/fot/ne/ Iron 


,4'-  —  .  —  ^^-. 
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r-,-r*>   ;;;Journal    Box    Packing    Iron   with    Improved    Features 

this  being  sufficient  to  reach  the  depth  of  the  largest  journal 
box,  without  the  hook  interfering  in  any  way  with  the  manipu- 
lation of  the  packing  iron.  It  is  also  short  enough  to  prevent 
contact  with  the  ties  when  the  cover  is  being  raised.  This  new 
packing  iron  has  been  used  at  New  Butler  with  very  good  suc- 
cess, and  saves  considerable  time  in  inspecting  journal  lioxes. 


SPECIAL  BEADING  TOOL  AND   BOILER 

;--\'-v:V^-::  r::  PATCH  BOLT  ^^--^-v-v^^ 


:.'C..;;-  BY     PETER  E.  McINTOSH  -      . 

-/  "'•-■".'"■■■•  Boiler  Maker  Foreman,  Michigan  Central,  Kalamazoo,  Mich.        .-'■  •    '■'■ 

The  beading  tool  shown  in  the  drawing  is  designed  to  prevent 
the  formation  of  a  groove  in  the  tube  sheet  at  the  oirter  edge 
of  the  bead  on  the  tube.  It  is  especially  intended  for  use  in 
the  roundhouse  where  it  may  l)c  handled  by  an  inexperienced 
man  without  danger  of  injury  to  the  tube  sheet.-  It  does  not 
require  as  much  material  to  form  the  bead  as  the  usual  type  of 
tool  as  it  draws  the  tube  out  instead  of  shouldering  it  up.  The 
foot  of  the  tool  should  be  ground  off  to  fit  the  size  of  the  tubes 
with  which  it  is  to  he  used.  Many  ordinary  Wading  tools  are 
lost  by  being  shot  through  the  tubes  with  an  air  hammer.     The 


Patch    Bolt    with    Groove    Above    the    Threads.       Beading    Tool 
signed   to   Prevent  Grooving   of  Tube   Sheet       /■''■. 


shape  of  this  tool  is  such  that  it  will  not  entef  "the  tii!« '1^      in 
operation  farther  than  as  shown  in  the  engraving.      • 

The  patch  bolt  shown  in  the  illustration  was  designed  and 
has  been  successfully  used  by  the  author  for  more  than  a  year. 
Some  of  these  bolts  have  been  placed  on  the  fire  line  in  the 
lirebox  and  none  of  the  patches  in  which  they  have  been  used 
have  required  calking  since  they  were  applied.  The  distinctive 
feature  of  the  bolt  is  the  removal  of  the  last  thread  under  the 
countersink  by  means  of  a  round  nose  lathe  tool,  thus  forming 
a  slight  groove,  above  the  threads.  Where  straight   Ixlts  are 


i 
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used  without  the  formation  of  such  a  groove,  if  the  thread  is 
not  cut  close  up  to  the  edge  of  the  countersink  and  the  patch 
is  countersunk  to  a  feather  edge,  the  bolt  will  tighten  into  the 
sheet  before  a  tirni  contact  between  the  head  and  the  counter- 
sink of  the  patch  has  been  secured,  the  patch  not  being  drawn 
("irraly  to  place.  On  the  other  han<!.  in  endeavoring  to  cut  tlie 
thread  close  up  under  tlie  buid  of  the  bolt,  the  edge  of  the 
tool  will  usually  cut  into  the  head  and  spoil  its  surface.  This 
_pr<;vents  the  i)roi)er  seating  of  the  bolt  in  the  patch. 


REBORING  AIR  PUMP  CYLINDERS 


-  f  ■'■■j> . 

'■■'}':■■'■ 

1     ■   • 


;■;■  ^-//^^V/jv-y;-.  ■> -^i-   BY  J.  A.  JESSON     .■■  ;./■■.:  y..:-  ,,  ._,,  ^... 

■;•  The  drawing  shows  a  macliine  wiiich  was  designed  to  rebore  air 
iHini])  cylinders  without  removing  them  from  the  center  piece. 
It  consists  of  a  belt-driven,  star  feed  boring  l)ar  mounted  ui)on 
.a  surface  plate,  the  oinration  l)eing  very  similar  to  that  of  the 
portable  boring  I)ar  used  in  reboring  locomotive  cylinders,  ihe 
pump  is  placed  on  llie  lied  of  the  machine  .'ind  the  cylinder  to  be 
rebored  is  slipped  over  the  end  of  the  bar.  A  split  taper  bush- 
ing of  brass  is  then  inserted  in  the  stuffing  box  and  tlie  i)acking 
nut  screwed  on  just  far  enough  to  hold  the  bushing  in  place. 
The  pump  may  then  be  placed  on  the  l)ofing  l)ar.  the  outer  end 
of  which  is  inserted  through  the  tai)er  bushing  and  centered  by 
tightening  the  gland  nut.     .\fter  the  cylinder  has  been  secured 


on  the  end  of  the  star  feed  screw  jat  B  the  cutter  head  is  fed 
into  the  cylinder  until  it  strikes  th«  center  piece,  and  the  collar 
C  ()f  the  automatic  feed  stop  is  clai  tiped  to  the  pawl  release  rod 
by  means  of  a  set  screw.  The  cutt  ?r  head  is  then  run  l)ack  out 
of  the  cylinder,  the  tools  placed  n  i)osition  and  the  machine 
started.  The  tool  posts  or  jaws  ha'  e  a  slide  bearing  in  the  face 
of  the  cutter  head  which  i)rovides  iar  radial  adjustment.  Cams 
which  are  shown  in  detail  on  the  ^Irawing  control  this  adjust- 
ment and  are  so  designed  that  a  m±cimum  variation  of  H  in.  in 
the  diameter  of  cut  may  be  effectefl  without  disturl)ing  the  set- 
ting of  the  tools.  \\  hen  boring  tHe  cylinder  the  tools  are  ad- 
justed to  the  minimum  diameter.  JAfter  the  bore  is  completed 
the  cutter  head  is  fed  up  to  tlie  counterbore  at  the  inner  end 
of  the  cylinder,  the  cams  adjusted 
cut   taken    from    the   counterbore. 


be  finished  in  the  same  way.  the  eitire  operation  recpiiring  but 


one  setting  of  tlie  tools.     .\  second 


y  means  of- a  wrench  and  a 
The   outer   counterbore   may 


adjustment  oi  the  automatic. 


feed   might   be   desirable  before   rini|hing  the  outer   counterbore 
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MACHINE  FOR   BORING   DRIVING  BOXES 


BY    E.    C.    GAINES 
Norfolk  &  Weacern,  Roanoke,  Va. 


About  a  year  ago  the  driving  bo> 
heavy  that   it   could  not  be  handle  1 
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Z  Cam  Pieces. 


Brass  Bearing. 
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work  at  Roanoke  became  so 
with   one   machine.     There 
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Brass  Bushing  splif  on  one 
Sick  k>  be  placed  in  sMfi'ng 
bot  of  pump  cylinder  for 
bearing  on  oufer  end  of 
boring  bar. 
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Machine  for  Reboring  Air  Pump  Cylinders  Attached  to  fne  Center  Piece 


to  the  bed  by  means  of  clamps  on  the  four  studs  shown  in  the  were  no  other  machines  available  for  this  job,  and  after  some 
drawing,  the  cutter  head  is  set  in  the  counterbore  and  centered  careful  study  it  was  decided  to  convert  an  old  car  wheel  boring 
by  means  of  the  set  screws  shown  at  A.     By  means  of  a  crank      machine  into  a  machine  suitable  foil  boring  driving  boxes. 


■  'J 


March,  1915      ■.'.:.•.. 
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The  car  wheel  lioriiiK  "lill  was  first  stripped  and  the  frame  set 
up  on  a  planer  where  the  top  of  the  hase  was  planed  down  to 
form  a  good  hearing  for  the  stationary  tahle.  A  table  5  in. 
thick  and  having  a  -10  in.  hy  40  in.  top  with  three  T  slots  was 
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Old    Car    Wheel    Boring    Mill    Converted    for    Boring    Driving    Boxes 

made  and  securely  holted  to  the  frame  of  the  mr.chine.  A  bracket 
to  carry  an  ordinary  belt  drive  was  cast  and  fitted  to  the  back 
of   the    frame,    the   boring    bar    being   driven    by    means   of   bevel 


Table   and    Clamping    Device    on    Converted    Boring    Mill 

gears.  The  original  sleeve  was  bored  out  and  bushed  at  both 
ends  to  take  a  4v^.  in.  l)oring  bar.  The  original  feed,  belt  driven 
from  the  driving  shaft,  was  used,  but  it  was  necessary  to  replace 


the  original  lever  counterbalance  with  counterweights  inside  the 
frame,  two  sheaves  being  secured  to  brackets  within  the  frame 
lor  this  purpose.  A  simple  clamping  device,  the  construction 
of  which  is  clearly  shown  in  the  illustration,  was  installed  on  the 
machine,  each  side  of  which  is  operated  by  an  8  in.  air  cylinder. 
The  pulley  ratios  are  such  that  the  bar  has  a  speed  of  40 
revolutions  per  minute;  the  feed  is  V%  in.  per  revolution,  the 
same  speed  and  feed  being  used  for  all  sizes  of  boxes.  The 
time  required  to  bore  a  box  varies  from  12  min.  to  20  min.  The 
total  cost  of  converting  this  machine  did  not  exceed  $200.  in- 
cluding the  labor,  material  and  patterns. ■  *-.;.-^  '-'/^n. '?-.••-  ;.., 


THE  BEST  PRACTICES  IN  ENGINE  HOUSE 
M;-'S'..'.    WORK*  v,-,^:/:-^^-; 


BY    DAVID     E.     BARTON  ;    ,  ;.:o;   ■ 

Bonus  Supervisor,  Atchison,  Topeka  &  Santa  Fe,  Topeka.  Kan^'''^"  ■''"- 

Every  organization  which  deals  with  the  performance  of  work 
depends  on  the  elements  of  human  activity,  primarily,  physical 
and  mental.  The  facilities  afforded  and  the  conditions  prevailing 
at  the  time  of  the  performance  have  much  to  <lo  with  the  results 
obtained. 

I'ngine  houses  vary  in  importance  as  the  amount  of  work  done 
and  the  number  of  engines  handled,  and  also  with  the  class  of 
service  in  which  the  engines  are  u.sed.  In  selecting  men  for  im- 
portant engine  houses  the  management  generally  casts  about  for 
the  successful  men  at  the  smaller  points.  The  foreman  is  selected 
on  account  of  his  ability  to  get  things  done  right  and  at  the 
proper  time.  He  must  deal  fairly  with  bis  men  and  be  able  to 
obtain  the  best  results  from  a  given  number,  and  he  must  also 
be  in  perfect  accord  with  the  operating  officers  with  whom  his 
organization  is  dealing.  He  must  have  his  work  so  in  hand  that 
he  will  be  able  to  estimate  accurately  when  he  can  have  certain 
engines  ready  for  service,  lie  nuist  be  able  to  estimate  when  an 
engine  which  is  not  in  the  engine  house,  and  perhaps  not  off  its 
run,  will  be  ready  for  service  if  the  <tperating  department  re- 
(jnires  this  information.  He  must  be  quick  to  locate  troubles 
wiiich  develop  and  to  apply  remedies,  lie  must  know  when  a 
piece  of  work  needs  to  be  done,  when  it  is  done  right,  have  a 
fairlj-  accurate  knowledge  of  the  cost  of  doing  it.  as  well  as  the 
time  it  should  require.     ,    .•.  r  ;■;■:'  ;•.   ?>:>,-;;:..--.;•. 

He  must  have  the  respiect  orthe  men  who  ate  irorking  under 
his  direction,  and  he  must  be  interested  in  the  most  minute  de- 
tails as  well  as  have  a  grasp  on  tJie  whole  situation.  He  must 
be  able  to  select  men  who  are  capalile  of  performing  the  various 
classes  of  engine  house  work.  He  must  see  to  it  that  the  various 
regulations  relative  to  standards  gf  equipment,  etc.,  arc  lived; 
up  to.  •■.i;^^-'4^; ':'    * -^  ?tv--- .■'i -v,?;^"  .■'"■■^.\-i.'->"' 

He  must  be  familiar  with  the  keeping  of  such  records  and  the 
making  of  such  reports  as  are  re(|uired.  the  use  of  fuel  in  the 
engine  house,  and  the  issuing  of  supplies,  and  he  nnist  exercise 
the  best  economy.  He  must  be  prompt  to  e.xecute  special  orders 
for  power,  and  have  a  thorough  knowledge  of  the  facilities  at 
hand.  He  must  be  diligent,  patient,  and  have  the  power  of  con- 
centration, as  well  as  capacity  for  long  sustained  effort.  He 
must  have  full  knowledge  of  all  the  crafts  engaged  in  the  work, 
be  familiar  with  the  most  approved  methods  and  be  able  to  keep 
the  work  going  under  all  conditions. 

Specialists  should  be  used  on  certain  work,  such  as  boiler  work, 
valves  and  valve  motion,  pistons  and  guides,  rods,  driving  boxes, 
etc.,  and  if  not  available  in  the  shop  force  they  should  be  de- 
veloped. He  should  see  that  his  men  maintain  the  buildings  and 
.shop  equipment  in  good  condition. 

Comfortable  working  conditions,  facilities  for  the  personal 
comfort  of  the  workmen,  such  as  reading  rooms,  clean  amuse- 
ments, and  something  in  the  hne  of  educational  and  social  ad- 


•Entered  in  the  competition  on  Engine  House  Work,  which  closed  TuW 
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ft.:rd    inii^ht    he   de-sjralile.l»elni*e   till  >liinti   the   outer   eounteirborc. 


MACHINE  FOR    HORIN 


BV    K.    C.     GKINF.S 

Norfolk  A:   Western,     tuanokc,   \'a. 


Al".iit  a  year  aiio  tiie  drixini:  lto> 
Iu-a\y    that   it  ._ci>tiKI   not   lu-   handU 


It    A'    tlu-    cutter    head    is    fed 

center  piece,  and  the  collar 

ilie<l  to  tlu-  pawl  reUasc  rod 

head  is  then  run  hack  out 

position    .-md    tlu-    machiiu- 

e  a  ^lide  liearint:  in  the  t;u*e 

•r  radial  adjustment.     Cams 

Irauiiii;    control    this    a<ljust- 

ximinn  variation  of  '.j  in.iti 

without  disturhitiii  the  set-^ 

r   cvlimKr   the   tools  are   ad- 

.\fter    thi-    Imrr    is    c.>mpleti-<.l 


)\  means  oi  a  w  retuh  ami  a 
ilu-    oimr    cunterliore    may 

aire  .iperatiou  recjuirin.u  hut 
Kljustmeiit  of  the  automatic 


DRlVIxNG  BOXES 


work  at   Roanoke  became  so 
with   OIK-    machine.      There 
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."-•/.      .,".     \';      ;.-/','  Machine   for    Reboring   Air   Pump  Cylinders   Attached   to  tie   Center   Piece 

to  the  hv(I  hy.  t'lU'sms  •>!  clami»~.  on  the  f..ur  -tiids  shown  in  tlu-  wire  lU.  other  macliiiu-s  a\ailahle 
tlrawinv:.  tlu-  cuttir  head  is  >et  in  the  coimterhon-  and  ctiitered  careful  study  it  was  decided  to  eo 
bv   means  ni  .the  set  screw  ■<  ^houp  at   ./.      Hv  mean>  of  a  crank       machine  into  a  machine  suitahU-  fo 


for   this  joh.   and   alter   xmie 
\ert  an  old  car  wheel  boring 
boring  drivin)4  boxes.   .   . 
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::Hio  car  whvfl  h.riii!^  miil  \v:i<  lirsl  ^iriiipvd  uml  tlic  frameset 

;^  «iu  a  phiiKT  u  liirc.  the  iryp  of  tljt-lKise  was  planed  /lb        to 

-fonn    a   k<>(m1    hearing    for   the    MaiioiuiTy   tal.lt.,    A^taWe  5.  jin.' 

thick  :tiv«l  -liaviiiK  a  ^0  in.;r.y  4()  in,  tx.p  uith  tlirci;  T  .slMs  ^a^ 


Old    Car    Wheel    Boring    Mill    Converted    for    Boring    Driving    Boxes 

ina<|e  ami  securely  l<»»lti'<I  t"  tlit-  fraint'  <  >f  the  in;:cliinc.  A  l)rack<'l 
to  carr\  an  ( irdinary  la'lt  »1rivf  was  oast  Jiiul  -littcil.  t«i  the  hack 
of  the   frame,  the  horiiiji  h:u"   IVein^  clriveiv  hy  iireaiisi  of^lievel 


Table    and    Clamping    Device    on    Converted    Boring    Mill      . 

ge^rs,  1  111-  .  iri.Liiual  -.!(.eve  was  hored  out  and  hushed  at  h<nh 
<"nds  to  "tnki-  a  4'..  in.  l)iiriiij>  har.  The  tiriginal  feed.  helt<lriven 
tr«»m  the'  drivinji  >liaft,  was  used,  hut  it  was  necessary  tu  fei»lacc 


tlie  orfginal  leyeV  o<nuuerh;ilanci':  ^tvwh'c"  •imtervycigtits  Hisitje  the ' 
framei  two:  sheav^eji  i>einti  se<:urc<l;  t»»  1>rackets  within,  tlit  fraffle' 
li^r  this  |]!«ri>o$e^     A    iiimnJf   clamping  ;«Ica  ice.  ,tfiK;'''0>n5ittucti<»n 
vif  which  is  oK.'ii^ly  shi.vyn  iji  the  illuMration.  was  installed  <vn  tlic 
u>achine,  each  side  of.  which  is  operated  by  an  H  in.  air  cylinder. 
,     Th^   pulley    ratios   arc    such    flurt    the   bkr    has  J^; speed   of  40\ 
re\ .  »hiti<  tns   per  jniwutc ;   tlur  feed   is    '  jj   in.   pet  revokwign,   lS»c 
^anie   sinrtd  and    feed  1>eini:   tj>etll  f<>r  all    >ize*   <>f  1)oxes.     ,'1  hc-^ 
t^nio  reqtiired  to  hnYx  M  li< ;x  \ arn>  frfU];  12  luin:  tvv  i3l>  tniu/     The 
t^»1.•^^  t>»s;t  'of  -ej.->n\  ertitiji   this   niachiiu-   tlji<l   not   exeeoi   ^JHO.   in-V 
;Cludtrtfi  the  lahot.  tnaterialatiil  ;jiatterlis.,  \-',-:iA    '   :  .^  t;  .•    ■  -   .  v 
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BEST  PR.\CTIGi:S  IN  ENGINK  HOI  SE 


~/':y.:iii^ii9%^uper\isoT,  Atcbisoii.  'I'npeka  K  Sani»  Fe.  TopeU*.  K*iii\   V  ■"  r - 

l*)vef}:  ory^ainzativn  winch  deals  ;Vk^hTv  tlic  lK?rforiijance  vuf  =woji^ 
depends ,  an' titeelciHenls  ivf  human  aclfvit}^  primarily,  plusical. 
aiid  meiitah     i'he  fjurilities  atlnnled  ani^  the  oonditHavs  pf-evaihiig 
a^  the  tinie  /of  the  i>erf. .nnaiice  hiire  liiiwrh'tu-do.wiih  tlie.result^ 

•  ihtainexl.  >    "/:■  V--'       ■'.  ''..-'-'■■''■'■":-■'-'■'''■■/'.'  '■■'^.  ^^^ 

h'.ngiiie  h<>uses.  var)   in  imiiurtaiice  as  the  anJ*'unt  rifwork  doiie^ 
and  tile  nunjher  jdeiiiiines  handled,  aitd  als<>  ^ith.  tile  eJa^s  ;*>f:" 
service  in  which  thv  iii^:ine>  are  nsed.     In  selecting  men  t'.ir  im- ^ 
jioriant   ens^ine  house>  liii    nianaiienTent  KCUeralK    casts  abt'iU   for 
the  successful  men  at  the  >inaIlerp»Hn  fiiriMnan  is  selected 

I  u;  accoiirtt-  of  :his  aViihty   to  gei  thinys;  <l<<ne  ri«4it  and  at  lli^ 
lifnper  tiiue;     He  nni>t  de:d   fairly  with  hi*  na-n  ami  lie  al)le  t'*: 
'(I)tain  the  l>est   resuh>   ir-nn  agiven   nnmlier.  an«l  he  must   als'<j;" 
lie  in  perfect  acc<jrd  with  the  ^Jiieraiinsi  <»t"fWer^  with   vvlKuii  Iris 
<>rfianizati<>n  is'deaHfiij.    J  \v  nm;?!  have  Uis  work  ,«i  in  hand  tiiat 
he  will,  ho  ahle  to  estijiiaie  aCciiratelx    when  lie  can  hive  jcertain 
engines  ready  for  serv  ice.     J  1e  jnust  lie  aMe  1"  estiuiate  whi^n  an ; 
engine  which  is  not  in  the  engine.h.aise;  an«l  perhaps  not  tijff  its\ 
,nnii.^M^iB  :l.ic  >ready   for   service  if  thie  operating  ■•lepartmentitv-; 

•  fitire-i  this  inf.>rnvali<  n.  lie  nmst  lie  m nick  to  locate  tn>uhles 
which  develiip  and  to  apply  remedies.;  I  f e  inust  kn«»\v  when  a 
liiece  (if  work  neeils  to  Ik-  <1" trie,  when  it  is  iloTie  right.  ha\e  a 
fairly  accurate  knowledgt;  -a  the  ei»st  «»f;  <tolii^'it.;i3ts  M^ 

time  it  sliould  rer|uJre;  •      '      _;.  >-'   :■:;'-■,::  ..-r  '^^--X'-'-'^- '-■.': 

i  le  must  Iiave  the  resj»ect  of  tfte  ineh  whij  arCr  Avorkftlg  uniler  ■ 
his  directivni.  iui«l  hi-  nnisi  1t<'  iulere>Ud  in  the  Inost  min.ute  de- ' 
tails  as^  well  a«  jiave  a  'grfisj)^;>Q  liie;  wiiti  de .  sfliiatiofi::""-  1  f^;  JmiisC. 
lie  alile  l>t  seK-ct  ipi-n  uhn  arv'  A"4.paide  .vm'  |K'rlfi.rit>ii>g  t)W  vari^iHs' 
clasM-s'.  if  engine  liv'ise  V\>)i-k.  lie;  must  seivfo  if '  tliltt  the  variitis  • 
regulati< Ills  relative-  tv>  >tandard>,  ,•  ,f  ^^M|uipi>ieni. r  etcy  arv .  Jived  / 
lllK-tp;. ':;:.■••''  -:;.■-'':■•■. ;.-:v:     .;  .;';  .:<     ■  ■.-'"C\Xy,:y  :.:''■. .■■'::■  ■■  •■.:'v,:  >>.;':  V  ''\'-'l-''~r' '  V 

J  le  <nust  he  familiar  xvith  the  kee-jm^f  of  stitiV  rcc«>r<^^  and  the 
maUing  of  sivch  re]!. .rt>  as  are  rei|Hired.  the  nse  "f  fuel  in  thv 
engine  hititse.  and  tlu-  i--sning  uf  ^upplies;  and  hv  inust  exercise 
the. liest  ecimiiimy. ;  I |e  must  he  priiinptt^i:execiite-sj»t?otal  orders 
ft ir  power,  and  julVe  a  Ihoroiiglt  kiV'Wledittv;  t«f.  UK'  favilitic?  a^ 
hand,  lie  nitist  hi-  diligent.  fKuieiit.  an<rhavO  the  pi-wer  of  coii- 
centralion.  as  wa-U  a^  capacity  f<rr|«»ng  siit^tainexl  etiUaTt:  He 
linrst  haye  fidl,  kn«iwlv«ige  of  ;ill  the  crafts  eng;a|?ed  iti  the  \v<irkv; 
he  fapiiliarAx'itlt  tlve  most  a^tjirrn ed  tneUi^wls iatid  he  alile:  to  1«^ 
the  work  giiing  imder  all  onditrxtjs.   ./:;;■;  i"/.  ;    J;    '';     / '     :■        ?■;; 

Speci.ilists  should  he  its<d  <>n  certain  work.  siicha<l><-i1ler  w^ork.' 
vidves  and  valve  moiiou.  pist-ii.*  and  gtiides.  r.i«ls.  flrivin>^  hoxes, 
etc.;  attd  if  riot  availahlv  in  the^^lnViJ  tojr^X"  ihe^^^  shmdd  bo  d^.- 
\eloped.  lie  should  see  that  his  nten  nutiritain  live  Irtlilding^i  and 
shop  c«|uipment   ii>  guotl  conditioit.  .  v  '':■--'■'■  r.,p -X. .'-'::]: 

CVmiffirtaWe  wurkiitg  conditions,  fadlities  ^fiif  the  persiMiat; 
cotnf'<^rf':«>f  the  wiSrkttTeti.  such  as  re;i<hng  fmuns.  dean  amuse-  - 
nients,  and  something  in  the  Uwe^tvfjeducatiohal  arid  social  ad- 

'EiitvtW  In   t|>e: :C<ini^  -oi>  KM«itieH<jus^  Winrk^  Whwh  dn<ie<j  fulv 

..1:5, -t^l 4,:.. ■'."■,.-■  V         .,.'■:;;  :;  .-.'■■■  i-.-^;;'^  ;  :   -; ■';;./ ::o    ■;.  ;    \-  .■,.,:'■'    j_' 
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vantages,  will  do  much  to  prevent  engine  failures  and  keep  down 
the  cost  of  maintenance  of  power,  by  keeping  workmen  in  a 
contented  state  of  mind,  resulting  in  efficiency. 


SOME  FACTORS    IN   LOCOMOTIVE 

:':.^..  .-.-■..-:  MAINTENANCE 

■   :.,j\-.-- :^\- ..-^  •;>■,;/.■■;  ."V--  gy  g_  BECKER  "'■■''■^' 

"•■  Master  Mechanic,  Chicaito  &  North  Western,  Escanaba,  Mich. 

•--■r  Considerinjj  conditicins  as  far  liack  as  1H83,  uliou  locomotives 
were  painted  with  drop  black,  the  best  kind  of  varnish  was  used 
and  all  repair  work  was  well  done,  brings  more  clearly  to  mind 
some  of  the  more  important  repair  items  which,  if  properly 
taken  care  of,  will  assist  greatly  in  keeping  power  out  of  the  back 
shops  and  hospital  tracks,  and  thereby  increase  the  mileage  be- 
tween shoppings. 

The  care  of  wedges  is  one  of  the  most  important  items.  If 
properly  kept  up,  the  wedges  not  only  prevent  excessive  wear  in 
driving  boxes  and  brasses,  shoes  and  wedges  and  rod  brasses, 
but  do  a  large  share  toward  avoiding  loose  and  broken  cross- 
heads,  broken  front  cylinder  heads  and  broken  frames.  If  an 
e.vtra  man  is  placed  in  charge  of  this  work,  the  care  of  driving; 
bo.x  cellars  and  the  keeping  tight  of  binder  bolts,  it  will  take 
but  a  short  time  to  show  that  these  items  will  relieve  the  back 
shop  of  a  large  amount  of  work. 

Valve  motion  should  be  watched  carefully ;  never  allow  a 
"lame"  engine  to  run;  close  inspection  should  be  made  and  the 
trouble  corrected.  This  can  be  done  in  any  ordinary  roundhouse. 
If  necessary  close  the  eccentrics  and  perhaps  apply  bushings  in 
the  links,  transmission  bars  and  hangers 

Tire  work,  rod  brass  renewals,  the  babbitting  of  crossheads. 
etc.,  can  all  be  done  in  roundhouses.  Lateral  play  in  trailing  and 
engine  truck  boxes  should  also  be  looked  after  in  roundhouses. 
In  an  article  in  the  Railway  Age  Gazette  some  time  ago,  refer- 
ence was  made  to  increasing  the  wheel  and  driving  box  face  to 
give  a  larger  side  bearing  and  avoid  lateral  wear.  In  my  opinion 
this  is  wrong  as  it  would  mean  more  friction  and  would  be  a 
disadvantage  on  sharp  curves. 

Careful  inspection  sliould  be  made  of  all  tires.  Good  inspectors 
are  valuable  assets,  and  we  should  be  more  careful  in  selecting 
the  men  for  this  important  work.  Wheels,  and  especially  steel 
tired  engine  and  tender  wheels,  should  never  be  allowed  to  run 
to  the  limit  as  to  sharp  flanges ;  this  is  a  dangerous  condition  in 
the  first  place  and  moreover  it  then  becomes  necessary  to  turn  off 
too  much  metal  from  the  tread  of  the  wheel  in  order  to  again 
obtain  the  proper  flange.  Little  or  no  attention  is  given  to  deter- 
mining why  at  times  one  flange  out  of  four  in  a  tender  truck  lie- 
comes  sharp.  Few  roundhouses  or  shops  tram  the  wheels  and 
square  the  trucks  properly;  I  have  never  found  fitur  wheels 
under  a  tender  sharp  at  one  time  and  if  the  practice  is  followed 
of  carefully  tramming  the  wheels  to  see  that  the  truck  is  square. 
I  can  see  no  reason  why  one  wheel  should  become  shar[)  out 
of  four. 

Boilers  should  be  washed  not  less  than  three  times  a  month, 
taking  water  conditions  into  consideration.  I  believe  that  in 
most  places  it  will  be  found  that  there  are  not  enough  boiler 
washers  employed.  If  the  matter  of  boiler  washing  is  kept  up  it 
will  avoid  a  great  deal  of  boilermaker's  work  and  help  greatly 
to  preserve  fireboxes  and  tubes.  A  good  blow-off  system  and  the 
free  use  of  soda  ash  will  go  far  to  eliminate  scale  and  mud  from 
boilers.  Care  should  be  taken  to  keep  tubes  free  from  soot ; 
they  should  be  blown  out  at  every  washout,  the  brick  arcli  taken 
down  and  the  tubes  candled ;  the  calking  edges  should  be  watched 
very  carefully  and  kept  free  from  burrs. 

All  tools  which  are  standard  should  be  inspected  once  every 
30  days  by  a  competent  man. 

The  importance  of  the  positions  of  the  various  foremen  should 
not  be  overlooked.  These  men  hold  responsible  positions  and 
should  be  selected  from  the  ranks  of  the  best  mechanics ;  they 


should  have  the  ability  to  handle  liien  as  well  as  to  direct  the 
work  and  see  that  it  is  properly  done,  as  my  experience  has  indi- 
cated that  much  money  is  paid  out  jfor  poor  work  which  has  to 
be  done  over  again.  How  many  foremen  personally  watch  the 
work  to  see  that  it  is  properly  don^?  Close  supervision  of  de- 
tails is  very  desirable  and  with  ^ood  judgment  and  a  little 
common  sense,  will  bclp  materially-  in  the  economical  main- 
tenance of  power. 


lateriallK'    in 


INDEX    HEAD    FOR    HOLDING    ROD 

BRASSES 

■■'■■■.::.■■■■.  BY  F.  J.  DAILY  f..^^^---:  ••.,•:.■■%':•■:'• 

A  jig  for  holding  rod  brasses  while  being  finished  on  a  shaper  is 
shown  in  the  illustration.  Tiie  two  parts  of  the  brass  are  clamped 
between  two  circular  plates  which  ar^  pivoted  to  the  vertical  face 
of  an  angle  plate  secured  to  the  sharier  table.  The  brass  is  held 
securely  in  place  by  means  of  six  sat  screws  in  the  outside  cir- 
cular plate  and  it  has  been  found  th;#t  sweating  the  two  parts  of 


Finishing    Rod    Brass   in    Index   Head   on    a    Shaper 

the  brass  together  is  unnecessary.  fThe  entire  chuck  revolves 
about  the  axis  of  the  clamping  bolt  imd  is  fitted  with  an  index 
head  divided  into  quarters  for  machining  the  four  sides  of  the 
brass.  Before  chucking  the  brass  itie  adjoining  faces  of  the 
two   pieces   should   be   finished   and   ti  e   eiub    faced. 


A  Sp.wish  Car  Building  Pl.\nt.— [The  annual  report  for  1913 
of  the  Spanish  Metallic  Construction  (tompany,  of  Madrid,  shows 
that  the  company's  business  for  the  y<iir  tf>taled  $2,888,000,  an  in- 
crease of  $449,100  over  1912.  The  company  has  five  plants  and 
the  number  of  men  employed  is  1,800  as  against  1,650  in  1912. 
The  chief  factory  of  the  five  is  at  Beaiain,  province  of  Guipuscoa. 
This  plant  alone  built  during  the  y^r  1,250  flat  cars  and  five 
first-class  passenger  cars  for  the  Nortiern  Railway;  1,215  freight 
cars  of  various  kinds,  and  43  first-c  ass  passenger  cars  for  the 
Madrid  Saragossa  &  Alicante  Railwa  •;  4  first-class  and  3  third- 
class  passenger  cars  for  the  Oviedo-Hendaye  Railway,  besides  a 
number  of  cars  of  various  kinds  for  companies  and  individuals. 
This  plant  has  a  capacity  of  3,000  frc  ght  and  200  passenger  cars 
per  year. 


•  "i.  -.....•.•• 


ROLLER    JOURNAL    BEARING 


'  V  A  journal  box  with  roller  bearings  for  use  in  equalized 
trucks  of  the  pedestal  type  is  shown  in  the  drawings.  It  was 
developed  by  the  Anti-I>iction  Roller  Bearing  Company,  88 
Broad  street,  Boston,  Mass..  and  is  so  designed  that  no  lateral 
movement    takes    place    l)ctween    the   box    and    the    axle,   provi- 


••..'■».;'■,.'<■"- Side    Elevation    of    Roller    Bearing    Journal    Box       ..;;:<i..;. 

sion  being  made  for  this  movement  between  the  journal  box 
and  the  truck  frame.      ';'-'-''-'-'^-'-'  '^:  '-:";:  :''':'^ 

The  journal  box  is  of  cast  steel  with  casehardened  roller 
surfaces  and  is  provided  with  an  oil  reservoir  in  the  bottom. 
In    applying    the    bearings    to    existing   axles    the    journal    is 


used  in  order  to  reduce  the  trouble  from  slippage  should 
one  end  of  the  journal  bearing  or  of  the  box  wear  faster  than 
the  other,  and  it  is  claimed  to  have  proved  successful  19 
operation. 

Lateral  motion  between  the  journal  box  and  the  axle  is 
prevented  by  an  end  thrust  bar  of  phosphor  bronze.  This 
bar  rides  in  a  groove  in  the  end  of  the  axle  and  at  either  side 
projects  into  pockets  in  the  journal  box  cover,  which  are 
closed  at  the  rear  by  the  face  of  the  box.  It  ma}'  be  readily 
renewed  by  removing  the  cover  from  the  box.  As  shown  on 
the  side  elevation  of  the  box.  the  distance  between  the  pedes- 
tal flanges  is  ^  in.  greater  than  the  width  of  the  pedestal. 
This  permits  the  necessary  lateral  motion  of  the  axle  relative 
to  the  truck  frame,  the  motion  being  controlled  by  the  saddle 
and  transverse  rollers  resting  on  the  top  of  the  box.  The 
saddle  is  held  in  position  by  the  end  of  the  equalizer  while 
the  rollers  provide  for  the  lateral  movement  of  the  journal 
box.  The  contour  of  the  roller  surfaces  on  the  box  and  on 
the  saddle  tends  to  retain  the  axle  in  a  central  position  under 
normal  conditions   when  running  on   straight  track. 

The  journal  box  cover  is  held  in  position  against  the  face 
of  the  box  by  two  T-bolts  and  taper  keys,  which  facilitate 
the  quick  removal  and  replacement  of  the  cover  for  ex- 
amination or  renewal  of  the  bearing.  The  cover  need  seldom 
be  removed  in  service,  however,  as  the  bearing  may  be  oiled 
.  by  removing  a  plug  provided  for  that  purpose.  The  roller 
cage  is  held  in  place  by  a  forged  ring  which  seats  against  a 
shoulder  in  the  end  of  the  box  and  forms  a  portion  of  the 
cover  joint. 

Oil  is  carried  in  the  well  in  the  bottom  of  the  box  to  such 
a  height  that  the  rollers  dip  as  they  revolve  and  carry  the  oil 
to  all  parts  of  the  bearing.  .\  felt  washer,  secured  at  the 
rear  end  of  the  box  by  a  metal  ring,  keeps  the  interior  free 


End    and    Longitudinal    Sectional    Elevations    of    Anti-Friction    Roller    Bearing 


turned  down  as  shown  in  the  sectional  drawings  and  fitted 
with  a  sleeve  of  low  carbon  steel,  which  is  pack  hardened 
on  the  outside  and  pressed  into  place  on  the  journal.  The 
rollers  thus  run  on  hardened  surfaces  and  the  wear  is  very 
slight.  The  rollers,  which  are  solid,  are  slipped  into  slots  in 
a  phosphor  bronze  casing  and  are  divided  into  three  longi- 
tudinal   sections   of   16   rollers   each.      This   construction   was 


from  dust,  and  oil  is  retained  by  a  groove  turned  in  the  sur- 
face of  the  journal  between  the  bearing  and  the  end  of  the 
box.  Service  tests  indicate  that  the  bearing  requires  oiling 
about  once  in   three  or  four  months. 

A  test  to  determine  the  durability  of  this  bearing  was  con- 
ducted during  a  period  of  about  18  months  on  a  50-ton  pas- 
senger car  originally  fitted  with  5  in.  by  9  in.  journals.     Dur 
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Vl.:-:-^    \"oi..  W.  N...  3 


'i-  /.^"v'-Vr^ 


;'^,.'^'';.^  .' Vantages,  will  «io  nniclr  to  prtviiit  ini^iiif  t;iiluri>  ami  kcrp  d. .un 
•  '//  r  the  cost  rut  niaiiiti'iiancf  <it  power.  l>y  kicpiiij;  workimn  in  a 
conti-nti-fl  state  of  mind.   resuUinii  "in  i  irKiiJuv.  •    '    • 


•  .1.  -.1. 


■v.- 


-■(^■■' 


>        SOME   FACTORS    IN    LOCOMOTIVE 

;>.:>■...-  ,::.•-_..:' ,-  -  -MAINTKNANCB     . 

■:'?'':V:  ':'''■-  .'   '•  ftV  E.  BKCKKR,-    ■■■■   '""■  ?^:'/^::> 

"  •    '.   •      ■'■    Master   Mechanic.  Chicaitn   iV    Nurili   Wcsicrn.    ■■ScunuhH.    Mich.. 

:.:-:    I  '<  •ir>i«Iirin.i;  c<  >n<lui<»hs ;  fls   inr  liav^k  'is  lNf<5v  wlien  loci  mi'  i  i  \  i  s 

J;  Wert-  painTed  witli  <lrt>p  hlavk.  the  liest  kind  of  varnisli  wa-  usid' 

:   and  all  repair  work  was  well  d<>ne.  Iiritiii**  ni<>re  clearly  Xk  mind 

■  s<  me    of    the    ni'ire    importam    repair    items    which,    if    iMoperl^- 
t;<keii  can-  of.^  will  assist  greatly  in  keeping  ]iiiWer  nut  "f  tlu-  hack 

•    shopj  ami  ht:»spital  tracks/'anii  therehy  increa>c  the  mileage  Ije- 
tweeti  shopitinjis.  ,■ 

■V  The  care  of  wedijes  is  "dtie  of  the  nv>sl  important  items.  1 1 
•■/properly  kept  u\>.  the  wedjies  n<>i  (.nl>   prevent  excessive  wear  iii 

'     •trivini;   hoves  and  lirassi'-s.   shoes   and   w  ediies   ami    T' id    i»rasse>, 
,.      hilt   «lo  .1  larue  .share  toward  avi>idini>   Inose  an<l   broken   cross 
.■  .' ..hea<Is,   hrokeii    trunt    cvlitider   head>   and   hroken    frame>.      If   nv 
■.  vcxt Iranian,  is  ptacexF  in  chufije  of  this  work,  tlie  care  of  lirivinu; 

■  ;V|j»>x   cenars\^ari.d   the   keepiiijj  tisht   of.  l)intler   \»>h-,   it    will   take 

■  lmt,a  >hort  time  to  j.h«>w   that  tlu".(.-  item>   will   relieve  the  hack 
V  shop  of  a  larjie  aniouJit  of  work. 

7        ..Valve    liuntiou    shotilU .  Ijic^ watcheil    carefnlly  :    never    allow     a 
"lainc"'  c^^iiie  to  ruiV;  close  inspeOtioir  Shoiild   he  made  and  the 
...   trontde  corrected.      This  can  l>e  done  in  any  ordinary  rMinidh'U>t 

■  •.  If  nece>sary  close  the  eccentrics  and  perhap-?  api»ly  hii.'>hjni:>  in 
•the  links,  transmission  l»ars  and  han.aers.     -       •  ,    "   '       ^. 

.•,-  Tijrc  work,  rod  hrass  renewaK,  the  hahhittiny  of  crosshead>. 
•••■•'etc..  can  all  he  di'He  iiT  r"imdh<>nsi>.  Lm^ral  jday  iii  trailin;.:  ar:<l 
3i.-:  eiijiine  irnck  bo.xes  siioidd  also  lie  lotiked  after   in   r<>iindhouse>. 

■  ,.  J n  an  article  in  the  U.-tilway  .\tie  ♦••azette  some  time  aji<>.  refer- 
'.  V  «i*"*^'  \^''is  ma<le  to  increasing  the  wheel  and  driving  ho\  face  t.. 
'  give, a  larger  siile  hearing  and  avoid  lateral  wear,  in  my  oiiiiiioii 
,:':  thi<  is  wrong  as  it  would  nteaninnre  frictiiin  ai>d  would  he  i 
':;■  disadvantage  t>n  sharp  curves.  ''       :      .   - 

V.     Careful  i ns])ection  sht >uld  l>t>  tna<le  of  all  iirt->.     Go<><l  insi)ect"r-i 

X  are  valnahlc  assets.  a««l  we  should  he  ninre  careful  in  selectint; 
•'.;.  the  men  f<>r  this  imi>ortant  work.  W'iieels,  and  i>))ecially  steel 
tired  engine  anil  tender  wheels,  shoidd  never  he  allowed  to  run 
;••  to  the  limit  as  to  sharp'  llanges;  this  is  adanger.-ns  cnnditinn  in 
.*  the  tir>t  place  and  tuoreover  ft  then  hocomes  necessary  to  turn  oft 
.■.,yt<i«i much  metal  fr-mr  the  (read  of  the  wheel  in  order  x>>  again 
'. .  ohlain  the  proinr  llatigc.  Little  or  no  attention  is  gi\en  to  deter- 
^^  mining  why  at  timesone.rtaTiKe  oitt  of  four  in  ;t  tmder  tnuk  lie 
.  "CMines  sharj).     I'evv  roun<lhoiises  or  shops  tram  the  wh«el>  and 

.  ■■  SC|U.nfe  the  ti-ucks  jiroptrly;  I  have  never  found  four  wheel> 
.  lin«ler  a  tender  sharp  at  one  time,  and  if  the  juactice  is  f<)lIowed 
.;  of  carefully  tranmiing,  the  wheels  fc(  ste  that  the  truck  is  s<|nare. 
■-V I   can   see  no  reai''^'ir  why  orte  vvlteel.  shi.tuhl   hecome   sharp   out 

■-of  four. 

Uoilers  should, be  washed  not  li->-  tlian  three  times  a  m<nth. 
'.taking    vvatercomiitions   into   consideniiion.      I    helivve    that    in 

:  most  places  it.  will  he  fotincl  thai  there  are  n(.ft  enough  l>oiler 
'. '^  w.'>^h<'rs  employed.  If  {he.  matter  of  Iroilor  \vashing  is  kept  Up  it 
i'-j.'will  avi>id  a  great  deal  of  hoilennaker's  work  and  hilp  greatly 
■;. to  preserve  firclinxes  and  tithcS:  A  goocT  blo\v-.off  system  ami  the 
:  r-free  tvse  .oFiS<ii<la.Va5h  Nvill  go^^^f^    to  elintinate  scale  and  nmd  froui 

-h»)Jlers.'  (arc  sjiouhi  he  taken  to  kcei>  tn!)es  free  from  soot; 
/  -.they  shiiuhl  he  hlownt'Ut  at  every  washout,  the  hrick  arch  taken 

,  down  and  thi'tfihes  candle<l ;  the  calking  edges  should  be  watched 
•;■  .v^ry  cJireffftlyaipl  kept  free  fronv  htirrsJ     ;     i      '^      -:    V-.  '      >; 
■'■■■■■    All  tools  whicfi  are  s(an<^lar«l  should  be   h>.s|HCted  once  every 

■  3(>  days  by  a  competetTt  man. 

V  .;    The  importance  i>f  the  positions  of  the  various  foremen  shoidd 

'.Itot.l»o  overlooked.     These  men   hold   responsible  positions   and 

•  .should,  be  selected  from  the.  ranks  of  the  best   niec]i.inic< :  tluv 


slu.iuld    have   the   aliility   t'l   hatulle   i 

work  and  see  that  it  is  properly  don 

cateil   llial    iiiucli   ir.iiny   i^  jiaid  ,,tn 

.be  done  o\er  again.      Mow    many    f< 

work  to  see  that   it    is  properly   don 

-tails   is    very    desirable    and    with    i 

coininou    M-nse.    will    help    inateriall 

leilJiuce  of  Jiowcr.   -  .      .    .'  .,  V-       ;.;.,     . 


IMJLX    HH.\D    I  OK 

BRASSHS 


BY  F.  J.  DA 

.\  jig  for  holding  rod  bra.-<»es  while 
>howii  in  tin-  illustration.  The  two  |t; 
lietween  two  circnl;ir  plates  which  ar 
of  an  angle  i)late  secured  to  the  >ha] 
>i  curely  m  place  by  »neanv  of  >i\ 
cular  plate  and  it  hi\<  lieen  fouuil 


St 

th;  t 


en  as  well  a><  to  direct  the 
as  itiy  experience  has  indi- 
or  poor  Work  which  has  to 
einen  personally  watch  the 
:  Close  suitervi>ion  of  de- 
lod  judgment  and  a  little 
in    the    economical    main- 


lOLDING    ROD 


LY 


eiiig  rini-.hed  on  a  sha|)er  is, 

rts  of  the  Iiras>  are  clamped 

lii\<>ted  to  the  vertical  face 

er  talile.     The  hras>  is  held 

screws   in  the  outside  cir- 

sw eating  the  two.  Jiarts  of 


Finishing    Red    Brass    jr.    IndeXjHe.id    on    a    Shaper 

tlu^  brass  together -is  Hnnectvsary- •  lliie  tiitire  chnck  re\<il\es 
about  the  axis  of  the  clampiiig  bolt  ftml  is  fitted  witli  an  index 
he:id  di\  ided  into  <piarters  fur  luaciJiiing  the  four  side.s  ..f  the 
brass.  I'.efore  chucking  the  brass /be  adjoining  faces  of  the 
two    pieces    s!i.,uld    lie    Imished    and  ll  e    end.    faced. 


.\    .^I'.WIsII    (    AK    lit   li;i.|\(,    I'l   \\l. 

f'f  the  Sp;tnish  .Metallic  (  onstriuiioi 
that  the  coiiiiiany's  luisiiuss  f,.r  tlu-  \ 
crease  of  .^44'J.!()()  over  1<>1_'.  I  he  i 
the  numbx-r  of  men  enii)loytd  is  1,. 
The  chief  faclr.rv  of  the  live  is  at  Mea 


rile  .'umnal  report  for  l"'l,? 
ompaii.\,  o|  .Mailrid.  sluiws 
ir  totaled  $_'.SS.^.()()().  an  in- 
inpanj'  has.  live  plants  and 
as  against  l.fi.^O  in  I'-IJ. 
in.  (ifovince  of  < iuipusco.-i. 


ir   l.i.^O  f],-it  cars  ami  live, 
ehi  Railway;  1,21.^  freight 


This  [ilant  alone  built   during  the  ye 

lirst-class  j)assenger  cars  for  the  Xort 

cars  of  various  kinds,  and  43  tirst-clj.ss  pa.sserrger  cars  for  the 

4  first-dass  and  3  third- 
n<laye  K'ailway.  besides  a 

number  of  cars  of  various  kinds  for  |comfianies  and  individuals 


Mailritf  Sarago<sa  X:  .\Ucante  Kailwa 
class  p.'issvnger  cars  for  the  ()\iedo-I 


This  plant  has  :i  c;ipacity  of  3.(1tH)  fr* 
per  year.  ,  % .         .-•       ..    ,    .       \  . 


,.1  -V  •  ..  ;,.* 


Liht  aii<l  2()(>  passenger  cars 


■^,:r 


,  .--^n.^  ■!  ■  '.    ffy-" 


■.-.'  V-  '■"  -     .'*'^*  '• 


".,    ..T. 
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ROLLER    JOL  RNAL    BEARLNG 


It- 

'51 


,  .\    journal    Ixjx   with    roller    laariii.^s    tor   ilsc   111    ctjwalizc<l^^ 
truoks  of  tlic  pidcslal  tyin-  is  sliouti  in  tlie  ilrhwinlrs.     It  \va> 
dcv<-loiH<l   hy  the   .\iui-l"riiti«»n    Uollvr   lU-ariny   I'oinpaiiy,  88 
l5Tb;ul  strict.  [!ii>i..n.  Mass..  antlis  so  VicsiVnc'l  tlraf  no  lateral 
in.»\eiiHiit    taki's    |i1;k-v    iKiwtt-n    tlu"    li<«x  .aiM|;:  the   axle,    provi- 


..■'•■.  .Side    Elevation    of    Roller    Bearing    Journal    Box.  :. 

sion  IjciiiL;  niaiK-  for  t|iis  inovcujejit  bet\Vee.ti  the^^'^^^^  Ijo.x 

and  tlu-  inu-k   I'raiue,      ;';  . ' ;    •  ■/     '■''[' ^S;'/' '■''''-'':''''■.■■'',  r-'^'- .■■ 
.The  jotirnal   box  fs  of  cast   steel   with  case  hard  fired   roHef 
surfaces  and  is  |>rc)vi<led  with  au  oil  reservoir  in  the  bottom. 
In   applying    ilic    bearings    to    exislTjjg    aNles    the    jottrnal    is 


."used:  i«  :ordv^r  to   ri-xhicv   the    trouble    froin    jtlippage    should:: 
<»tie  cTVd  Vif  thxi  journal  bi-aritii;  or  /»i  ilni  V>x.  wear  iasler  than 
the    <>th*.M-,  .aiid    it     is     daime<l     to    havy:^rTL»rfiV.v.d   ;sOcecsslul     >«" 

6pc  ration.'-;    "  ".  ■  ■:■-■•  .-;.'.   ^'r'-:  -'''-:'        "'--  ■-■:'_', 

:IL4iterar  ijiotion   between    tlie  joiiriiar; box  and  the  :axle  is":  " 
prevoiUcd  by  ail  eiid  thrust  har -of:  pho.sj>hor  bron/e.     Tfiis^^ 
bar  ri<les  ill  a  .irrooAe-  in  the  end  of  the  axle  and  at  either  side  ,  ' 
projects   into   pockets    in    the   joitrnal    box   coyer,    whieh   arc     ; 
clj(>sed-  at  the  rear  by  tlie  face  M  tl»e  1m »Xi  '  .It  inay  be  readily    ^ 
reiie'^ved  Uy  reinovin;.,'  the  coxer  troiii-ithc  box,    'A^- sltown.  o«    . 
the:  side;  efevation  of  the  b<tx.  the  distance  between  the  pedvs-   V 
tal   Hahyes  is  ^4.  in,   greater  than   thewitlth   of   the  pedesiitl.;- 
This  I  tern!  its  the  necessary  lateral  motion  of  the  axle  ri-lativ*   >' 
^o'  t4ie,  triick  franie.  the  ni<>tioii  beins  «.*f>«tr<»He*l  '>>'  tlU'  saddle    ^ 
aiid   trjiiisyvrscndieTs   resting   on   the   tojt   of   the   b«>x.      Tlie    .; 
saddle  is  held  in  position  by  the  end  of  the  e<iuali-/er  wUile 
the  roller.s  provide   for  the   lateral   nioveiuent  of   the  JAHirtuil     • 
i>ox.     Th^^.;e-:f)Hti,>ur  oi  tin-  r<>llcr  sitrfat;e,s  oil  the  .hoxjand  oti 
the  sadtlle  tends  t'»  retain  the  axle  ift  a  central  p<>sitionttiidcr 
tiornial   conditif)us   when   runniri.ir  on    straij:ht   tracV.  .; 

.  "Tlie  j(>iirnal  box  cover  is  held  in  position  ajiainst  t^he  face": 
:  -of  the  box  by  t\vo  T-lxdts  and,  ta!j*cr  :1ct'ys»  ,\vhich  facilit>W .  - 
the    <}itick    r<,-jjj(»val    a't'l    repiaeement    of   tlie    c«»Ver    Mr   ex-;. 
ainitiatioti  or  renewal  of  the  i)earin;f.     The  cifver  nee<l  seldom 
be  removed  in  serA  ice.  howe\er.  as  the  bearinj^:  nvay  be  oiled    . 
:  by  rent^vinji  a'  idu>^  iirovided  for  -that  iyttn><»jie.  ■  The  roller  \v 
":  caj;e  is  held  in  j.dace  iVv  a  forjj^ed  rin},rwhK-h  .seats  aVaiiist  a^^^^^^ 
shVnildcr  in  ,tlie  einl  of  the   l>ox,  and-  ftjriHji  a; porliou  of  the  .   : 
:-cv>yer  joint.  •..'■■' .-.'  '•  'l-^'   ■■"'':.'       '"'.       '-'      '-'■•-' 

^%<  Ml  iii  carried  in  the  well  in  the  tK>ttoin';of  the  hoxt<>  such ;: 
ji  height  that  the  r^'Uers  dip  as  ihev  revolve  aHd;cafry  the  oil 
to   all   parts  of   the   I>earin,ii.      A    felt    w-asher.   .secured   at   the 
rear  eiid  of  the  box   l>y  a   tiietal  ritijj;.  keej»s  the  Ulterior   free 


Space  n>r 
-£ijualiz>n0  Bar 


Ouhide  Cash'nff 


Phosphtr- 


•V 


■I  T 


Oil  ifeservoirr 


I    Roit^' :     \\  ii^. 


S^ 


End    and    Longitudinal    Sectional    Elevations    of    Anti- Friction    Roller    Bearing 


turned  down  as  showti  in  the  sectional  drawings' and  fitted 
Avith  a  sleeve  of  low  carbon  steel,  w  Inch  is  pack  hardened 
on  the  outside  and  pressed  into  place  on  the  jottrnal.  The 
r«dlers  thus  run  on  hardened  surfaces  and  tlie  wear  is  very 
sli.yht.  The  rollers,  which  are  solid,  are  slippoil  into  slots  in 
a  phosphor  bronze  casitii;  an<l  are  drvide<l  into  three  lonj^i- 
tudinal    sections  of  i6  rollers   each.     This  constrtiction   was 


from  dust-  and  oil  is  Tetained  by  a  ffroOX  c  tufned  in  ttie  sur- 
face of  the  journal  between  the  beariui-;  and   the  en<l  of  the 
hox.     Serviee  tests  indicate  that  the  l)earin«;  require*  oiling' 
about  once  in   three  or  f<air   wotiihs.V  .-     \:-     . -^^ 

A  test  to  deteniiine  the  durability  t»f  this  heririn!?  was  coii- 
(lucted  during  a  period  of  about  18  inoiiths  on  a  5U-ton  pas- 
senger car  oi*iRinal]\    litted  w  ith  .5  iij.  by  9  jn.  ji»iirnals.     Dur  V 
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\'oL.  £9,  Na  3 


ing  the  test  tile  bearings  made  about  80.000  miles  and  ran 
approximately  20.U00  miles  on  one  oiling.  At  the  end  of  the 
test  the  rollers,  sleeves  and  other  parts  of  the  bearings  had 
acquired  a  high  polish,  but  are  claimed  to  have  shown  no 
other  evidences  of  wear.  Repacking  the  box  and  renewing 
brasses  being  entirely  eliminated,  the  cost  of  maintenance 
was  reduced   to  the  occasional   oiling  of  the   bearings. 


:;i^ 


.'if::. 


-.■-'I- 


■yr-i 


HYDRAULIC    PIPE    BENDER 


:  '.The  engraving  shows  a  press  whicii  was  primarily  designed 
for  bending  pipe  of  various  sizes  but  which  is  also  suitable  for 
miscellaneous  work,  such  as  bending  small  structural  sliapes. 
Straightening  bars,  shafts,  etc.  It  is  provided  with  clamps  by 
which  it  may  be  attached  to  a  stanchion,  the  diameter  of  which 
is  not  over  5  in.,  and  it   will   bend  ])ipe  up  to  4  in.   in   diameter. 

The  press  is  of  steel  throughout.  Tlic  frame  and  bending 
bed  are  cast  in  one  piece;  the  t<ip  of  the  frame  is  provided  with 
a  ring  in  wliich  the  cylinder  sets.  The  construction  is  sucii  that 
the  cylinder  may  lie  turned  to  any  desired  position  in  the  ring 
and  keyed  in  place,  tluis  1)ringing  the  handle  of  the  ram  pinion 
to  the  point  most  convenient  for  tile  (operator.  The  bending 
blocks  are  held  in  position  on  the  l)ase  by  means  of  ser- 
rations which  interlock  with  corresponding  serrations  on  the 
surface  of  the  l>:ise.  and  are  readily  changed  without  the  use 
of  a  wrench. 

The  ram  is  forced  downward  l)y  a  hand-operated  pump  ol 
which  the  reservoir  f<irms  a  part.  The  pump  has  a  plunger 
diameter  of  -Vs  •»-.  and  a  stroke  of  3!..  in.,  and  is  equipped 
with  a  K'  i".  safety  \alve  and  '  j  in.  tee  wheel  operating  valve. 
A  hand-operated  pump  is  especially  desirable  on  a  press  of  this 


.'  '-■•'..,•::.  Hand-Operated   Hydraulic   Pipe   Bender 

kind  because  the  facility  with  which  the  ram  pressure  luay  be 
controlled  greatly  reduces  the  danger  of  over-bending  the  ma- 
terial. .\  rack  and  pinion  is  provided  for  the  rajjid  movement 
of  the'  ram  to  the  work  ])efore  the  pump  is  operated.  As  the 
ram  moves  downward  the  cylinder  tills  with  liquid,  the  upward 
movement  returning  the  licpiid  to  the  water  box.  There  is  thus 
no  lost  iTiotion  in  the  operation  of  the  pump. 

The  ram  has  a  diameter  of  6  in.  and  a  run  of  9  in.     The 


;0  /: 


?•,'■  .'.-.■  *v 


.^<  : ■'■':■'> 


pressing  bed  which  receives  the  betding  blocks  is  27  in.  long 
and  has  a  pressing  width  of  8  in.  j  The  clear  height  between 
the  ram   head  and   i)ressure  bed   is    14*4   in.,  and  the  height  of 


the   press   over  all   is   3   ft.    11    in. 
Hydraulic  Press  Maiujfacturing  Coi 
and  <ieveloi)S  a  maximum  pressure  n 


t   is   manufactured  by   The 
pany.   Mount   Gilead.   Ohio, 
30  tons. 


VERTICAL    BAND    SAW    FOR    METAL 

CUTTING 


.  ."'*    ,» *".  J 


The    metal    band    saw    shown    in 
angle    and    has    been    developed    by 
West   Lake   street.   Chicago.     The   c 
operates    vertically    and    is    automat 
angle   of  the   saw   Idade   remaining 
gresscs.  ,.- 

The   material   is   supported  on   a 
back  and  a  vise  oiK-rating  in  a  sl(^t  .' 
ing   the   radial   back   n^'iterial   may   I 
The   lug   shown   at   tin-   right   (.nd   of 


lie  illustration  cuts  at  any 
M.  E.  Shinn  &  Co.,  1846 
tting  ijortion  of  the  blade 
cally  fed  by  gravity,  the 
unchanged  as   the   cut  pro- 


t  [ 


ble  provided   with  a  radial 

cross  the  table.     By  adjust- 

cut  at  any  angle  desired. 

the   ra<lial   back   is   secured 


^^^ 

\ 

'^'^:^A\  -J" 

i    • 

% 

■i  m  mr-  --Ti   ;  1 

Gravity  Feed  Metat   Band  Saw  •  "^ 

to  the  table  by  a  single  cap  screw,  S3  that  it  may  be  readily  re- 
moved, thus  leaving  the  table  clear  for  the  handling  of  longi- 
tudinal work.  Any  length  of  wor :  may  be  handled  longitu- 
dinally, as  there  is  a  clearance  of  ei  |ht  inches  between  the  saw 
and   the  arbor   frame.  ■■.••V-!:-. 

The  non-cutting  or  return  part  of  ilie  blade  pas.ses  over  wheels 
arranged  to  carry  it  back  to  a  ])oint  vvl  ere  it  will  clear  the  ma- 
terial being  cut,  while  the  cutting  plirt  of  the  saw  is  held  in  a 
vertical  position  antl  is  free  from  itwists.  The  saw  arbor  is 
mounted  upon  four  ball  bearing  wleels.  to  one  pair  of  which 
gears  are  attached.  The  wheels  travel  in  channels  which  keep 
the  arbor  in  alinement  as  it  is  fed  i  ito  the  work,  and  the  gears 
operate  in  racks  which  insure  unifi  rm  tra\el  of  both  sides  of 
the  arhor.  The  feed  is  effected  by  inclining  the  plane  of  the 
channels.  The  inclination  of  the  tracks  may  be  altered  by  an 
operating  lever  at  the  right  side  ol  the  machine  and  the  feed 
thus  regulated  to  suit  the  thicknes<  of  the  work.  The  action 
of  the  saw  is  entirely  automatic;  a  trip  which  may  be  adjusted  to 
any  width  of  material  stops  the  saw  after  the  cut  is  completed. 

This  machine  is  capable  of  taking  material  up  to  11  in.  by  12 
in.  in  section,     At  ordinary  operatn?  speeds  it  will  cut  off  cold 
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rolled  steel  shafting  2'/^  in.  in  diameter  in  about  three  minutes, 
while  a  6-in.  shaft  requires  about  23  minutes.  The  band  saw- 
used  is  15  ft.  6  in.  long,  s/^  i„.  ^ide  and  .0312  in.  in  thickness. 
The  table  is  42  in.  long  and  is  18  in.  from  the  floor,  a  low  table 
being  used  in  order  to  facilitate  the  handling  of  heavy  material. 
The  machine  shown  in  the  illustration  is  designed  for  a  single 
belt  drive,  but  a  back  geared  uiotpr  drive  can  be  applied  if 
desired,  v^'^':'""-;  vr,;K.  .-v^'.'  ':^'-.''^--  Z  •'  =:  -'^  ../'■■i 


AUTOMATIC  NUT  TAPPING  MACHINE 


An  automatic  nut  tapping  machine  using  a  bent  tap  to  provide 

for  continuous  operation  without  reversing  the  direction  of  the 

,     tap   is    shown   in  the  accompanying   illustration.      This    machine 

.':    was  developed  by  the  National  Machinery  Company.  Tilitin.  Ohio, 

and  is  being  built  in  sizes  to  handle  Vj  i"-,  H  in.,  Vz  in.  and  ^  in. 

.•    nuts.  ;•;•;•■>;.■■.••■  V ■-'<•■•  ■"  '■     r-.-- 

:.-        The  hopper   in   which   the  blanks  arc  placed  is  of  large   size. 

■•    being  designed  to  hold  about  SO  11).  cm  the  smaller  size  machines. 

The  nuts  are  moved  from  the  h<»p])er  t<}  the  feed  chutes  by  means 

of  a  vane  type  feed  mechai'ism  and  are  carried  down  the  chute 

by  gravity  into  position  against  the  starter.     There  are  four  of 

these  feed  vanes  and  they  are  so  enclosed  that  the  weight  of  the 

■,    blanks  does  not  interfere  with  their  operation.     They  are  driven 

l)y  a   ratchet  and  pawl   from  the  driving  shaft.     The  ratchet  is 


Automatic    Nut    Tapping    IVIacliine    in    Which    a    Bent   Tap   Is    Used 

held  between  friction  flanges  wliich  allow  it  to  slip  in  case  thin 
blanks  wedge  in  the  feed  groove  and  interfere  with  the  move- 
ment of  the  vanes,  thus  preventing  damage  to  the  machine. 

The  tap  spindle  and  starter  are  inclined,  thus  causing  the  face 
of  the  l)lank  to  lie  against  the  starter.  The  lubricant  keeps  the 
face  of  the  starter  washed  free  from  chips  so  that  the  blank  is 
always  tapped  at  right  angles  with  the  bearing  face.  After  tlu' 
nut  has  been  started  on  the  tap  it  is  held  stationary  and  t'le 
spindle  is  fed  into  it  during  the  comjjletion  of  the  operation.  By 
thus  holding  the  nut  the  difficulty  due  to  binding  in  the  guides, 
which  is  often  experienced  where  the  nut  is  fed  onto  the  tap.  is 
overcome.  The  tap  sjiindle  has  a  slight  lateral  travel  and  is 
counterl)alanccd,  giving  the  spindle  a  floating  movement. 

After  the  nut  has  been  tapped  it  travels  up  the  shank,  through 


■■-.     "^  J*  ': 


the  head  and  off  the  end  of  the  tap.  as  shown  in  one' of  the 
illustrations.  The  hood  over  the  head  serves  to  direct  the  nuts 
into  a  chute  l)y  which  they  are  ctmveyed  out  of  the  machine  into 
kegs  or  boxes.  An  automatic  belt-shifting  device  is  provided  by 
which  the  machine  is  stopped  in  case  a  slug  or  an  improperly 
shaped  blank  should  pass  over  the  tap  and  jam  against  the  head. 
These  machines  are  designed  primarily  for  tapping  square 
nuts,  but  hexagonal  nuts  can  be  handled.  Each  size  of  machine 
may  be  arranged   for  handling  both   styles  of  nuts,^  fls  wdl   as 


Head   of  Automatic   Nut  Tapping    Machine  Opened.   Showing   Course 

of    Finished    Nuts 

several  sizes,  and  by  making  a  simple  gear  change  the  rate  of 
feeding  can  be  regulated  to  suit  the  kind  of  nuts  being  tapped. 
The  ^  in.  size  macliinc  is  recommended  for  operation  at  the 
rate  of  30  United  States  stand.ird  nuts  per  minute      -.'t;.-.- "^  .'.. 


CAR  WHEEL  GRINDER 


The  illustration  shows  a  car  wheel  grinding  machitie  wbicii 
has  recently  been  developed  to  handle  either  steel  or  cast  iron 
wheels  which  max-  l)e  centered  either  on  dead  centers  or  on 
their  own  axle  journals,  as  desired.  It  is  manufactured  by  the 
Springlield   M.tmif-'.cturing   Company.   Bridgeport.   L'l-nn.      VVhet'ls 


r 


Self  Contained   Car   Wheel    Grinding    Machine  ' ,"^::..'-' 

of  any  diameter  from  28  In.  to  44  in.  may  be  handled  and  pro- 
vision is  made  for  centering  journals  up  to  6  in.  in  diameter. 
The  machine  is  self-contained  and  is  driven  by  one  l)clt,  cither 
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kxiLWAV    v^.i::  (.AZLiTi:.  .\iK»  li  .\.\n  Ai.   i;i)rn<»N. 


\  .  iii>>  tlii-  Irst  tlu-  l>carin.us  iiKuk-  JibV'tit  8O.(t(i0  niilfs  aiul  ran 
y/.ai)pruxiniatvK  2(>.tH:H)  luiU's  c>ii  cm.-  oiliii.y-  At  the  tnd  ot  ilic 
^--U-st,thc  rulivrs.  :sicv\i>  allU  vHlirr  |>arij<  c.f  tlu-  bcarinus  lia<l 
.:  y^cq«irt-<l  a  hijii):  iKiHsh.  but  art'  clainictl  to  have  shown  no 
\-  other  t^\  i^tv^UT^.•:^^>tvvl■arJ■  Rvpackiiisi  tliL-  l»t>x  ami  rciuw  in,u 
bnissi'S  l>cititr  I'lltirtly  cHininattd.  t lit-  cost  ««i  mainttnanco 
:  vvas  rv4liu'iil  to  th<'  (noa>ii'Hal   ojlin;,'  of  tlic   bvarini^s. 


jircssiiit;    tk<I    w  Inrli    n-ot-ivr^    tiU'    ]<v 
and    li,i<    a    !>''<-'^>'",u    wtdlli    .>l'   <'~;    in. 
tlu'    ram    luad    ami    prrNNnn-    lud    i» 
iIk-    prt'ss   o\tr   ,dl    i^    3    It     11    in. 
U\draidii-    I'rts.s    ?»laiuitai.tnrini:    CLr 
and  Ucvflojw  a  nraximnni  jjTi  >.>urc  •■ 


UVURALLIC    ViVE  JiHNDER 


VEKIICAL    HAM)    SAV    FOR    METAl 


«^      'C»V"  '- 


^•■:^.V\u^„  Ky,  Xo.  3:  :■ 


uiiv.^  li.'vk-  \-  27  ill.  Ti'ii^ 
Ihc  i-'iiar  h(.ii;ht  luiwovn 
4' I  in.,  and  tlu'  liriLi'm  d' 
t  i^  m.nuil'aoinri'd  hy  '.Fhf 
|ia:i_\.  M.unil  (  iik-a<i.. O'liiir. 
30  t<.n>.  .      ' 


Th«-  cMisiravjn;^-  >li':i\y>  . ;i .; jiriss  \vhich  Was  ;i»riniarily  dtsiirm-d 
;  t^ir  Iicn+lini'  jii|;i-  <..i  varK>ns>iV;t'>  liut  \vlii»li  i-  al^i  >nitalilr  f»>f 
;misci'lianc<_'iu>  work,  >iivh  :i>  :lHM»tlin,a:  >niall  >irniinral  sliapo. 
...straix:htenin^r  Ttars.   slrat  H    i*.  jirovitlvd    with    clamp"    liy 

which  it  ntay  bi-  attachcil  to  a  <taiichii>H;  tlio  iliametir  ..i  wliicli 
.  is. not Ovi-r  5;  tn..  atnl  it  will  !pvn<l  pipe  i»))  ti>  4  in.  in  dianulir. 
:    :TJu'    j-rrv-HS    is    •:>»   .>tv«.-r  thr< 'tiyli' 'lit.      Tlu-    tranu-    and    ln-ndinv 

■  bt'd  arc  Ca>t  ill  oiji-'frn-Cf:  tlio  tup  <>t  tin.    tranu-  i^  pr<.\i<Ud   with 
;  fi  riny  iir  wiiich  rhc  cylimlcr "•»i.»ts-.     rht-  c<»n-tiiuti>in  i-  >.iuli  that 

.the  cylinder  ntay  tit-  turned  t.<<  any  desired  jKoitinn  in  tlie  rin.u 
and  keyed  in  iilace.ll  its  briliyini'  tlie  handle  .'{  tin  ram  iiinion 
t!'  the  ]n.iint  nn'Sl  omveiiient  fir  llie  "iKralor.  I  lie  bendinv 
jitocks  art-  la^ld  iti  .i><«siU''ti  '>ii  liu'  base  by  means  of  ^er- 
r;iti«Vns-  Avhich  :  iuterloVk    with    v-nrre-jji'iidinii    <erraii'Oi<    >  in    ilir 

;.' >iirTacH'   of   the   b-ise.  and   are.  re:;idijy   cbanued    witlioni    tlie   ht 

'^I't  a  wretifh;       X    :,    ,;  .    . .    , 

.  •■     'I  lie    ram  'is  'iHrcvd  ..d"U  n\\  ard    ii>    a    hand-Mprraied    pnm]i.."i 

■  which    lhvrt"ser\ off  ..forms    a    part.      Tlk-    imnip    lia>    a    idinii;er 
•  dianivtei:  «.►/  '-'s    iii.;   anil    a   .>.ir<'ke    ..f  .!'.•    in.,    and    i-    equipiied 

..  with  ;i    '  J   in.   >afety    \al>t^mid    '  j   in.  tee   u  heel   .ipeiatini;   \aKe 
A  hantJ-iqicratiMl  pttiU]!  i.s.  i'siiecially  desirable  ..n  a  press  <>f  ilii- 


.  ,.     CLTTIN 

The    iiutal    band    -sa-iv    sill  >\\n    in    t 
anule     and     has     been     de\el<>ped     liy 


West    l.;d\e    .stn-et.    (  liicai;".       Tlu     rt  iiinj.;    ]i"rti<>n    i«f   the    lihide 


r  ■    •' .  -'.{•-:.      .Hand- Operated   Hydraulic   Pipe  Bender   .' '      '.■;•.       >. 

kiinl  becan-e  the  factlity  with  which  the  ram  fir«->ure  nia\  be 
c<'ntr<!llcd  itreatly  rediues  the  danjicr  <'f  mer-bendinL;  tlie  ma- 
terial.    .\   rack   an<i   )niii«.vn  is  v<''"\'<'c<l   f'-r  the   rajiiil   m..\einent 

■/rif.  the  .runr'  l<>  iTU'  :W^^  the   pnmp   i-  ..perated.      As   the 

rani  tiv«i\estl<»wnWar<l  tile  cylhider  tills  with  liqnid.  the  ni)ward 
mbvenient  rettirninL;  the  Jiqiiid  t.-  the  water  Imx.      I  lure  is  tints 

;no  lust   inntiiin  in  the  uperaiion   i.f  the  pumi>. 

'  ■:  .^hf ;  TJini   h;ts  A   tli.'iVnettT  of  .0.  In.  and   a    rnn   of  9  \n.     The 


"perales  vertical))  and  is  ant  'inai 
an.yie  of  tlie  Saw  blade  reinainin.s; 
j^rcsses'.-'  ;■  .:",.^  ■  .  ■:  '■'■/■  ".\  ■;"--.,;  ^c.''V/ 
The  material  is  sniv^niried  "ii  a  i 
hack  and  a  vise  oiieralin.i;  in  a  ■«!,,{. ,,- 
in.ii  the  radial  liack  iraterial  ntay  b 
ill.-    In-    -!i.  \\n   at.'thv    riuht    -.nd    .  I 


e    illnsiraiii  n    cuts    at    an> 
M.    \i.    Shinn    iv  ^  "•.    b'<4o 


ally     fed    by    ,i;ra\ily.    the 
uiclumyc.tl   as   the    cut   i+rov 

ble    provided    witli   a    radial 

cf'Ss  the  table.     By  atljust- 

cuf  at  any  anjile  desired. 

the    ra<lial    back    is    secured 


Gravity   Feed    Metal 


Band   S^vy 


eliamuls.       lite    inclinati'ai    <>f   the    Hacks    mav    be   altered    bv    an 


ifl)eratiti,t;    lexer   at    the    riyht    side    <> 
thus    reinitiated    I"    suit    the    ihicknes 


iif  the  saw    is  (.iitirely  auti 'inatic :  a  tr  ]>  which  ma_\    bi'  adjustecl  to 


an\'   width   <f  material  stuiis   the   saw 
This   machine  is  capalile  nf  takiii.t; 


1  that  it   may  lie  reaiUly  iv- 

f>'r   the   haiidlfnt;  "f   lon.ui- 

:    mav    be    handled    I'litiitit-- 


to  the  table  by  a  sitiyle  cap  screw,  s 
inoved,  thus  leaxinu  the  table  clear 
Uidinal  work.  Aii\  letiLztlt  "f  w^r 
tlinaUy,  as  there  is  a  cKaraiue  ■i   ij^lit   inches  betw^eu   the  saw 

and    the    arb'ir    frame,     t  •     ..   ,•     ; 

The  iii'n-cultiii.L;  >.r  return  part  of    he  htadeitasSes  over  wheel 

arranged  to  carr\    it   back   to  a   point 

ti-rial    iieimn    cnt.    while    tin    iiittin^    i 
.  vertical    )iositi(, 11    ami    is    free    from 

nionnfcd    upon    fi.nr   ball  beariii'..;    w 
.liears   ;,re   attachei'.       I  be    wluils    tr; 

the  arbor  in  alineiiietit  as  it  is  \ii\  \ 
>>irerale  in    racks    uliicli    insure    nnif 

the   arbor.      The    \vv<\    is   etfectid   bM 


wl  ere.it  will  clear  tile  nia- 
•rt  of  thx'  saw  is  hehl  in  :i 
twists.  I  lu  saw  .irbi.f  is 
tils.  Ill  one  jiair  of  w  liich 
kel  in  clannels  whiclt  keep 
ito  tile  Work,  and  the  KeaTs 
rm  ira\e!  of  both  .si<les  of 
inclining   the   plane   of   the 


the    machine   and    the    teed 
of   the    Work.      The   action 


after  the  cut   is  coniiileted. 
material  up  to   11    in.  by   12 


in.   in   section        \t    ordinary   <  ]  er.-.tiii   sjieeds   it    will  vui   ulT  cold 


■<■■.-•.. 


Makch.  1V15 
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rolled  steel  sliatting  2)  j   in/ iiv  (linim'tci^ju  about  tlircv^  i^^ 
while   a  ()-in.    >haft    reqiiiTes  al">ut  23  tiiimius.      The   liaiid    saw 
useil  is  15   ft.  '>  in.  l.-iit;.  5.s  in.  \vi.le  and  XkUI  in.  in  tliidiness. 

;The  ial.le  i^  42  in.  l..n^  aii.l  is  18  jji/fruin  the  tl.K.tv  a  lo\v>luhlc 

iK'inji  uskI  in  ..rdeF  to    laciliiaieUuv  haivdliujiut  heavy  material. 

I  lie  machine   sIiMwn   in  the  illustration   is  de-^i.yneil   for  a   sinj^ile 

helt   drive.   Imi    a    biick    sheared    inoior   drive    can/he  .aiiyHerl   if 

-rdcsiretl.' : '  .'■••■''■:';'  '  ■.■''"  y'-'  ^;"  ■;;  ;;,  ■..;;.','  ".■7 ;;  '■-'''■  '■'■'■  '■•■>.  i  ■■'■:'; -■..■. 

AUT()\1A  lie  NOT  TAPPING  MACHTNE^^^^^ 


ihi-    (>eJid    arid  off   the    end   -iVf    the   lupi^  a*  MioAV"    "f  <>»>v    of    tile-;; 
:  fllnstratious.      the  homl  over  tlte  lvea«l  kerVes.to  clirect  the  utils 
into  a  elmie  hvuhich  they  art-  eonveyisl  out  .>f  the  HUichilic  injw; 
fcejiiii  Mr  boxi'S;     An  ani'  'tnal ic  liellrshiftiny  device  .Is /iirfxyi«1e<J  \h 
wlikh   the  niaehine  is  stopjicd,  in  .c;i*e  a   sins  of  "iii'  'uitj»r<>iHrly 
shaped  Man  I<:  >.honid  pass  over  the  tap^iiMl  .fam  ai;ain>t  {he  lusid.  ^ 

'Ihese  niaeliin«i?«  are  dtstyned  r«rfnvaril\:  u>r  tappiuji. :s»-ftiare;7 
nxus;  l«rtOhv\;li:onal  nrts  am  he  haiiilled.  l-^tchsKo  f>f>iivach^»it'v; 
t«a\-  he   Arranyvd    jf' 'r  handlini:  jw,itli   "^lyjes   v»f  m»ts,  ;,*ls.;  \(-cll   a*;  '. 


.'  x\il  automatic  nut  taptiinx  nTachiiie  nsiiiK  a  W^nt  tap  to  ptovfjle 
■fi;>r  Continuous  operation   \viiiu»nt   re\ersini;   the  direction  .of  tlie" 
'tap   i>    >ho\vn    in    the   acconiitanyin!.;    iHn>irati'in.       i  Ins    niachiiie 
\ya,s  (level()i)e(l  by  the  Xaiioftal  .\hirhiuery  .C^Mupany/  iiliin.  CMi|»V. 
and;  is  beinj;  hnilt  insizes  jto  hamlle  '  1  in  .  ^s  i",  >4  in.  and  ^  itt. 

inUs.  -■/'.:.:.    ;.-'.;.  y.     :.-.  -:^-;  ^:'^. .;,.;;.,•. -r.   f;^'    '■'. 

I  he  hdpper  in  Avhich  the  hiahks  are  ptaccd  tj^  of  lariie  sixo, 
In'intjf  flesiuned  to  hi>ld  altom  St)  lli.  on  the  smaller  sizeniachines. 
'live  iiiu>  ari-  nio\t<l  finui  tlu  li->piier  t<>  the  t'«ied  duites  hy  nu-jins 
fit  a  vane  ty])e  feed  nuilvaii.-ni  and  iirv  carried  .<lo\vn  the  clmte 
hy  !|ravity  into  ,pi>sition  aiiaiirst  the  Ntarter.  'riiirv  are  four  oi 
.those  fee«i  vaties  and  they  are  so  enclosed  that  the.  wei.ulu  tjlf  the 
Itlanks  di'is  imt  interfere  with  tluir  opefatii'n.  rbe'A;ari' ;dnvt"n, 
hv  a   ralciiel   and   naul    from   tiie   drivinu   >l!aft.     The  fi'tchct-,  is 


r 


HeailjBf  Automatic  Ai'.tt  Tapping   Machine  Opened.  Showing  Course 
.■■!_,:'.,  of    Finislied    Nirts 

'several  sizes,  and  'h\    itiakinii  a   >jfnple   near  chUncV  the   ra*c  of 
jft^exlinj;  can   Ic  resiulatt*!  l"  ^uil   tin-'  kind  /of  nut>  iK-inji   tap|>e<L 
'  'fbc  .-y^   iiv.   sii-c   machine  i>  reContmv'nded -.hvr  <.»j>erati«rn    at   tlie 
; rate ;or3(>l^nili'4li States  sUind  g'»l  li;rt.s'.jH-r vrfimiitO;:     Vvi  <  ;:.,  -^  _;;. 

■.-'■'■  The    illn>tratijMi-  shows   a   car   wlu-ej   jifindins;    njachihe    which; 

'  V  '  hjts   recvntlj   ]ieeu  ,dc\  idoped   to  hanlllc  eilhor  slvi-l  or  Ca.^l  it^m 

whcc)^  ;which   nvay    he    ceiitend    either  on   dead    centers   i>r   on 

their  <«AVn  axle  joiipitals.  a^  desired.     It  is  nianufacinred  ;hy.ihc 

'vS3!>rin!ilield  \f rmiitt'Ctiiriny  Conrpaiiv/  KridJicpr^t.  <;"'»nin;  \  \\it)v<''f . 


BMJ^ 


.'     Automatic    Nut    Tapping    Machine    in    Which    a     Bent    Tap    is    Used 

-V;  held   liitween    friction   llaiii^eN   whicli   allow  it  to  5lil>  ill /Cilse  thin 
. Manks   wed:..;e   in   the    feed    -roove  and   iiUerfere  with   the  in<tye- 
..;    nient  of  the  vane>.  thus  prixentinii  dama.ue  to  tlie  machine. 
,.     ,    -I  he  tai>  spindle  and  starttr  are  in.hned.  thus  cati>in.ii  the  fhCe 
•..;  «|f:  tlu    l>laid<  to  lie  auaiu>t   the   starter.      I  lu'   luhricaiVt   keeps  the 

>  face  of  iJK-  >itarter  washed    free.  fr<;>m  chips  so  that  the  blank  is 

".;  always  lai.ped  at    ri-lit   angles  with   the  Ijcariny   face,     .\lter  th,- 

;  nut   has   been    startid   (Mi   the   tap  it    is  held   stationary  aiidt'.t^ 
;  .    spindle  is  \yi\  iiMo  it  durin.ii  the  convpletion  of  the  operation.     Hy 

•    tints  Iioldiu!.:   the   nnt   tlu-  diriicidty  (hu-  to  bindiui^   in   tlu    linide*.  ; 

:.  which  is  (iften  experienced  where  the  nut  is  fed  onto  the  taiu  is  ^:\    '  ;    '  ■      V  •    ;■;  .   \      :  ;  •:^  '   ■ 

.;  overcome.       The   tap    spindle   has   a    sliiiln    lateral    travel   and  : is    of  siiiy  2H  in.  toSW  in.may  t»0  hanriied  and  1»'"o 

'  Cotjtuerbalaiucd.  uix  iuLj  the  suinilte  a  tloatiny  m^neinent.'  vish'U  l^*  '"«ide   frr.  centerin.!;  journals  i:p  to  <»  in.  in  diameter; 

.  :    Aftei  the  nm  has  been  tapt)c<l  it  travels  uv  the  shank,  tlui.iitjh.         Tbe  nraclune  is's^^f-cianaitu'd  and  i<;^^«^^^^^  Ik'U.  either^ 
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from  a  line  shaft  or  by  a  motor  mounted  on  the  base.  The 
countershaft  is  mounted  on  a  frame  which  is  placed  in  front 
of  the  machine  in  order  that  the  space  directly  above  the  centers 
may  be  unobstructed.  -"■'.  i;': 'i^-'  i.^^   '  ;"    ,•  .-^    V;,;' ,-:'-,■  ,' 

>:  The  axle  is  ilriven  by  a  gap  gear  at  the  center  from  two  driv-^.. 
mg  pinions  which  are  widely  spaced  to  overlap  the  gap  in  the 
driven  year.  iJutb  ])inions  are  driven  by  the  same  shaft  in  order 
to  insure  crxrrect  relative  action  at  all  times.  A  clutch  which 
is  operate<l  by  hand  levers  from  either  side  of  the  machine  facili- 
tates sttipirti'.i-  the  axle  accurately  when  the  gap  in  the  gear  is 
properly  located  to  permit  tiie  removal  of  the  axle.  Tlwee  diir 
ferent  axk  speeds  are  obtainable.  ^V  ,-V''  >;.'.,>••  i;-;^':.  ;:<'::^-->  .' 
.  The  grinding  wheel  spindles  are  driven  by  a  belt  from  drums 
on  the  C'luitershaft,  the  proper  belt  tension  being  automatically 
secured  l)y  means  of  idlers.  Cone  pulleys  on  the  spin<lles  pro- 
vide two  ditterent  speeds  for  the  wheels.  The  spindle  heads 
slide  in  swivcling  bases  which  permit  of  taper  grinding.  The 
slide  bearings  are  of  the  long  narrow  type  and  are  provided 
with  taper  gibs  to  take  up  wear.  A  feed  screw  of  large  diameter 
is  used,  at  the  end  of  which  is  placed  a  ball  thrust  bearing. 
Both  the  feed  and  the  transverse  are  hand  operated.  Grinding 
wheels  IS  in.  in  diameter  are  used,  operating  at  speeds  of  1.040 
and  1,350  revolutions  per  minute,  the  axle  being  driven  at  speeds 
of  4.2,  5.3  and  6.5  revolutions  per  minute.  Water  is  delivered 
to  the  grinding  wheels  by  means  of  a  suitable  pump  of  ample 
capacity,  part  of  the  bed  forming  the  supply  tank.  Hoods  are 
placed  over  the  wheels  to  confine  the  spray. 

Large  sleeves  and  feed  screws  are  used  in  the  tailstocks. 
which  are  provided  with  both  dead  centers  and  wabble  centers. 
The  dea<!  centers  are  necessary  when  grinding  engine  truck 
wheels  and  the  wabble  centers  are  provided  to  prevent  axles 
from  moving  laterally  when  grinding  wheels  on  their  own  jour- 
nal bearings.  The  journal  rests  are  designed  to  receive  split 
bushings  of  varying  diameter,  each  of  which  is  itself  adjustable 
for  sligiit  variations  in  the  diameter  of  journals. 

This  machine  has  a  capacity  of  about  20  pairs  of  33  in.  wheels 

per   10-hour  day.  the  exact  rate  depending  upon  the  condition 

•of  the   wheels  and  the  amount  of  stock  to  be  removed.     Wlien 

motor-ciriven  a  constant  speed  motor  of  20  hp.  is  required.     The 

net  weight,  including  the  motor  and  accessories,  is  about  IS.OOOlb. 


FORGED  BRAKE  BEAM  FULCRUM 


,";"■  The  brake  beam  fulcrum  shown  in  the  illustration  has  been  de- 
veloped Ia  the  Damascus  llrake  Beam  Company.  Cleveland. 
Ohio,  to  replace  the  malleable  inm  fulcrunis  now  generally  used. 
This  fiilcn:m  i-;  a  solid  steel  forging,  one  end  of  which  is  pro- 


Ui'r 


^   ..."-■'•         ■•.'T'orged   Steel    Brake    Beam    Fulcrum 

vidcd  with  a  scat  for  the  tension  member  of  the  beam  and  the 
other  fitted  to  the  structural  compression  member.  The  fulcrum 
is  held  in  position  against  the  latter  by  means  of  a  bolt  and 
clamping  plate  clearly  shown  in  the  illustration.  As  shown,  the 
fulcrum  is  designed  for  aiiplication  to  the  Anglrod  brake  beam, 

;  ■'■' '■■■  "iV^  -  *  -^ •  ?   V  ■  V ./: ' 


but   both   the   tension   and   comprelsion    member   ends   may  be  >':'  r 
formed  to  fit  any  type  of  beam.         i  ^     .      ..-,,...,...        ■.'-•' 

i       ADJUSTABLE  FIRE  DOOR  FEDALS^  i      :  > 


An  adjustable  pedal  has  been  developed  by  the  Franklin  Rail-     '>/..!.. 
way  Supply  Company,  30  Church  :  treet.  New  York,  for  use  in   ■'"'•V;:' 


Adjustable  Fire  Door  Pedal    Removed  from  the  Door 


operating   pneumatic    fire    doors, 
pedal   hanger   in    which    it    has   a 


The    tread    is    moimted    in    a 
sliding   adjustment   to   permit 


Adjustable    Pedal    Attached   to   i  he   Franklin    Butterfly    Door 
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moving  it  farther  from  the  boiler  head  as  the  coal  is  used  out 
of  the  tender.  The  tread  may  also  be  adjusted  for  either  a  tall 
or  a  short  fireman,  a  lock  being  provided  which  holds  it  in  any 
desired  position.  The  hanger  is  mounted  on  a  rigid  hanger  bolt 
about  which  it  may  be  swung  in  either  direction  by  raising  it  to 
clear  the  teeth  in  the  face  of  a  shoulder  on  the  bolt.  When 
swung  to  the  desired  position  it  is  .secured  by  dropping  it  into 
place,  the  teeth  in  the  hanger  engaging  those  in  the  shoulder. 
Vertical  adjustment  of  the  hanger  is  provided  so  that  in  case 
of  a  warped  deck  the  tread  may  lie  raised  to  the  proper  clear- 
ance, making  it  unnecessary  t<>  take  the  hanger  to  the  l)lacksmith 
shop.  This  adjustment  is  made  by  turning  the  rigid  hanger 
l)olt.  which  is  threaded  in  the  fulcrum.  One  side  of  the  fulcrum 
is  slotted  and  when  the  proper  adjustment  has  been  made  the 
bolt  can  be  locked  in  place  by  means  of  a  bolt  provided  for  that 
purpose.  . .:  '•:■•.• /■•~...v!"-i?"-  ^ .''"'.'. ';'':.  ■  '.:':'''  '^■''■\^'\-'"-- 


PNEUMATIC    PLATE    FLANGING    CLAMP 


The  accompanying  illustration  shows  a  plate  flanging  clamp 
on  which  the  clamping  beam  is  not  only  raised  and  lowered  by 
air  pressure,  but  als<'  clamijfd  l)y  this  means.  The  machine  is 
built  by  the  Niles  Bement  Pond  Company.  Xew  York.  On  pre- 
vious designs  the  top  beam  was  elevated  by  air  pressure,  but  it 
was  clamped  by  means   of  screws   with   hand-wheels. 

The  upper  beam  is  moved  liy  four  cylinders.  There  are  two 
lower  and  two  upi>er  pistons,  the  lower  ones  being  used  for 
elevating  and  lowering  and  the  upper  ones  for  clamping  the 
beam.  These  operations  are  all  controlled  by  tncans  of  a  three- 
way  valve.  The  corresponding  cylinders  are  designed  to  operate 
simu1ianof>usly.      The   upper   beam   is   held   in   machined    slots  in 


exert  an  effective  pressure  of  15  tons  at  an  atr  pressure  of  about 

80  lb.  per  square  inch.  .  •  ■.    .-..:.  .; 


SAFETY    HOSE    CLAMP 


The  hose  clamp  shown  in  the  illustration  was  originally 
developed  for  use  with  its  oil  burning  equipment  by  the  Mahr 
Manufacturing    Company,    Minneapolis.    Minn.,    and    was    in- 


■;.•.>:,.-:     Clamping    Sleeve    Used    in    Safety    Hcse    Clamp  'vS  .   i: 

tended  to  eliminate   the   danger  arising    from    failure   oi  the 
tjpe  of  clamp  now  generally  used.     The.<;e  clamps  are  made 
for  all  sizes  of  hose  and  provide  a  safe  coupling  for  use  with 


Pneumatic  Plate   Flanging   Clamp 


the  upper  pistons,  and  means  are  provided  so  that  the  top  bearn 
adjusts  itself  to  give  an  even  distribution  of  the  load,  when 
clamping  plates  of  imeven  thickness.  The  upper  pistons  have  a 
bearing  in  the  frame  which  prevents  any  side  motion  of  the 
pistons  and  upper  clamping  beam. 

1  his  machine  is  furnished  in  several  sizes,  the  one  illustrated 
having  a  capacity  for  plates  12  ft.  wide.    The  clamping  cylinders 


oil.  steam  or  hot  water  hose,  where  a  failure  of  the  coupling 
is  dangerous. 

By  referring  to  the  sectional  elevation  of  the  coupling  it 
will  be  seen  that  a  nipple  having  a  knob  on  the  end  extends 
into  the  hose  which  is  surrounded  by  a  wide  spirally-split 
clamping  sleeve,  beveled  on  each  end.  The  beveled  surfaces 
are  brought  into  sliding  contact  with  corresponding  concave 
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.      fron>  a   lijuv -^IiatV 'of  .T>y  Jr^  nicuntnl   mi   tlic  ha^c.     Tlu- 

;  ■  cj^^ittnter-lmit  r>  intiitliicMi  <m  a  tVani^^  wliioh  is  plarcd  in  I'r. mt 
7  '  i»rthc  fT;;ii;I}tifeHV  (.1^  thai  t. lit-  space  (lircctK  a!»-.>\c  llii-  ciiitLTs 
;■;;'•  may /ho' i:»iyH»>trhct^o«i7;-.v' •■:-'.\  ;;■.". '.',.'  '   ;.'  '■        ,    '  '^      ■ 

The  ;ixlt;  !>-v{d\xii  t)y  a  jjiip  vi-ar  at  tlir  (t-iitiT  fr>ini  tv\  •  i  ilriv- 

''ifVtf  |»ii:i'»U>   v\hif~^h  arr   witU-ly   spacvtl  \<i  nMTlap  tlu'  j^a|)  in   tiic 

:    -  tlriycn  s<"V"-     i-'jUipinunij  an-  driven  1>\   the  satnt-  >liat't  in  urdir 

;5<r  insure   .i'rirvct-rvJfiiiv^^^  all   tinu>.      A    chuili    wliieli 

'.    .',''  f'jK*rar<^li'y  juaiU  lOvvrs  fnini  dtlu-r  -\i\v  .if  ilu-  tnarliim    I'acili- 

':  States  >ti'p)tii'.'jyu:ixk'  arciirauly   wlun   the   L;ap   in   tiie   uear   is. 

.1/  jrfoperly   |v-t-;*te.i  :».>,  jiertuit   \hv   renv<iyal  i>rihe  axle.     Three  (litV 

/    lecvijt  iitxli:  %iee<l>  afe'Vihtainahle.  - 

-..-,•■  Tht- yrm-ihvKvvvhe^^^^  ib"i\en  hy  a  hell   ii'ini  <Iriinis 

on;tln.V  0''.rvHf'"':Ktt"t.  the  (irWper  helt   ten>i«>n   hein^   aul.  >iiiatica!ly 

;    ;>ec{jiy»*i J' ;:^;c^U5<v 111   idlers,     (:utic  pi^^  nn  the   ^pindle^  i>ro- 

vi<V  trv.i    sU'yi-reiiV   speetls  .  rV»r   the.  wJU'els;      The    vpimlle    heads 

,sli<lo   hi    s^vK:clivy;>'   hases  >ylwch  ^^1^^^^  nt    taper    mindini;.       Tiie 

'7   >Udt  la^iriiri;r  ar^^^^^^  nai'nnv    ty|)e   and   are   pruvidvd 

\\'itW  taper  iii;!v>/U"t;^  A  Jeed  screw'  nt  lartie  xlianieter 

'      is  ,tise<X    ;h  jl^t'    vnd<>£   which    is   pl^^^^^        a    l>aU   thru>t    hearint;. 

-■ ;  f.trith  ikk-  iWv^.amt  ■O^*'*  ttaii>.vv"rse  urc  hand  >  'prrate<l.     <  irin<linii 

•      whcfls  1*'  iKv.J»i;liatiK'icr  are  tJse<K  operating  at   s|ieed-  >if   l.(M() 

;:   and  f.3r<'  rtv  "^1iition«>  per  Jiiinnte,  the  axle  lieinydriven  at  ^jieed- 

;.  .  r.f  4J,  5  /  ajv;  'i3  r^'\''h>*'''"^  per  jninute.     Water   i~   livlivereil 

:.  :-ti"»  the  iirir.jiifiu^  \y1Vevls,  J^y.'  Hivairs  ■»rt   a   snitahK-   pnnip   of  ample 

...    caipacity.  |tir.t  ''r";tlle  hcrl  ;'h.)riivinif  the  -iiitpl>    tank.      iliiud>  are 

:^^i1acei}  >v«'!"rJ:e;  \v beets  t<>  eont'itie  tlie   spray. 

',         La.r}»e    •v(e«-vv,-.  .an<l    K"e«l    scre\vs    are    nstd    in    tlie    laiKtuck-. 

■     uWcti  are;;-;<r<:\ided   wiOi  hiith  tlead  centers  and   uahMe  center-. 

Tlie  lieu ':.  <l4:ttT^   :jFe   iH'ces.<nrv    \vh^^^^  enjiiiie    truck 

'     \\%c<'Is:"riVn;.  the  Avahhle    cetiter-    are    pruviiled    t<i    prevvnt   «xles 

;-   lir^>ni  Kii^vit:'^  ialerajly   uheit  vfi'idin.y:  wheeK  un   tluir  nwii  jimr- 

r      nal  'htarft;i4-v    ;  Tht^^^^|^  are;   designed    t.>    receixe    -plit 

■- htishUtxs  '.t ^"-^rviny  dijum'^^^^^     V'i^'h  'd  ^\i^il■ll  i-  itself  adju>tahltf 

tor  s.rr-;I.'.t      .iHati*  ns  in  lire  »liaincter  ■  if  journals. 

.  ;  7     Thi>  i!"vjc1;nii^^^h  aliout  J()  ]iairs  of  3o  in.  wheels 

.■  -per  .KMTiiur   iiay.    the   cXa<ct   nttc   dependinsi   upon    the   condition 

.-'7;  r«T.;0ie' \\lU-t.r-  and  the  ani<>unt;««r  .stock   to  li    renio\id       W  ken 

:     hiotMr-ofive'tV  .V  coivstJuvt  speeil  nii't'ir  of  J((  hp.  i>  re<|uired.      1  he 

net  \vv.ii;i;.v  iTi>;iu':iJi.vs  tlHr.liV»*t<»r  ami  accesstirie>.  i>  ahout  JS.dtX)  Ih. 

FORGED  HRAKK  BEAM  Fl  LCRIM 


Thc'1  rUJie  j;»i.'ain  fulvrum- sht'Xvii  in  the  illustration  has  Iktii  de- 
v.etopfd  ''v  0>«i  Uatnastljs  l'.rak«'  I'nani  (ninpanv.  (.Km  land. 
rHiHv  i''  r^'!'''»«'e  the  'Jiallealilv  ir'.-n  uilcrunis  now  -^rnerallx  useil. 
This  ItitIci'"'?'   i*  a  >iilJd  s^Vel  tvirtjiiit;.  iine  vinl  of  which   i<  pro-. 


.:';■''.:■:...:-.  Forged    Steel    Brake    Beam    Fulcrum      ., .,-       ■..-,.-.-.; 

.  .V  .  .  .vjtted 'A\iih  'I   seal  fi>i-.  the^^^^^  of  t!ie  inain  and   the 

V  •  V  ■ '->t,lier  tltted  fo  the,  siriu'turai  C'''iip''e--ion  nuniln.r.  'I'lu-  fidernm 
.;.■.',  i>  held  in  tiositinn  against  the  latttr  In  means  of  a  holt  and 
-■'.  :,clampit>u  I■^ale  clearly  sh«  in  the  illustrati'iii.     .\>  .shown,  tlu 

^.    ;..  :    f'ulonim'  is  ifysi^ned  .iV>r  apjdivation  to  the  Antilrod  hrake  heam, 


■  -r,^  ».  •-..""  *:^ 


Vol,  89,  Nb£  3 


lint    hoth    the    tension    and    coniprcf<sion    member    ends    may    be 
foriiH-d  to  tit  an>   t>iie  ut  beam.  . 


ADJUSTABLE  FIRE 


.\n  adjustahle  pedal  has  been  de 
wa\    Sitpiilv    ("oiiipany.  ,^0  (.  hnrch 


DOOR  PEDAL 


\  c 


loped  by  llu'   Irankliti   Kail- 
treet,    .\ew    ^  ork.    for   use  in 


Adjustable  Fire  Door  Pedal    lemoyed  from  the  Door 


opfr.itini^    pneumatic    lire    ttoors. 
l^edal    haiii; 


The    tread    is    mc muted    in    a 


T'T:' •""'"^ 


■  i' 


Adjustable   Pedal    Attached   to   tl  e    Franklin    Butterfly    Door', 


1 


<.*.'rT'^*r 


\'-^i^  u^^X-*  "^  7...  ^^^    T*.  *  '^\^-'^*      **-:^/ :.  \  '  -'?K-"-'^.-^  ^/r/iy*'- 
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niovfnji  it  lartlur  fruni  tlic  hi.iler  Ikwt  as  the  vtbiil  l&iiscd  out  • 
of  tlu'  tfiKkr.  TIic  tread  may  als.i  be  ailjustiil  f. .r  titlur  a  tall 
,<.r  a  sliort  riremaij.  a  l<i«.k  liciny  jir^v  idvij  which  Ik.KI.s  it  in  any 
flesired  pusition.  The-  hauler  ii<ni»auitvU  mi  a  riyid  hanjrt'r  bolt 
iihout  uhich  it  ni.iv  lie  suiini-  in  eitlu-r  <1irevti(>n  liy  rai-sinj^  it  to, 
dear  the  teeth  in  tlie  face  of  a  shnnhUr  mi  the  ]u>]\.  When 
suun^r  to  the  disired  ])<isiti<i!i  it  is  secure*!  Iiy  (Iruppin:^  it  into 
jihice.  tile  teeth  in  the  haiit;er  en,!4aH;iny  those  [h  the  sh< wider. 
\\  rtical  adjnstnuiit  of  the  hans^ir  i^  proxideil  su  ihat  in  case 
*tf  a  warped  deck  tlie  tread  nia.\  lie  raided  to  thv  proper  clears 
.•'.lice,  inakiny  it  unnecessary  to  t.ike  the  hansier  to  tlie  hlackhUiith 
•>hop.  :  This  acljustiiunt  is  made  hy  turniiisi  the  rlKid  lianxi'J' ■ 
holt,  which  is  threadeil  in  ilu-  fidcnnh.  One.  sidie  of  the  iiilorum 
is  slotted  and  wlien  tlie  proper  ad.instnunt  has  Tieeii  made  the 
liwU  can  he  locked  in  i)lace  hy  nieans  of  a  liolt  provided  for  that 
purj)ose.^^:  -'_■.•'  \- .-:./.''■■  "y -'''''''-■/  :■'  ..'■  ■-■      :}'■'.■■:'■-     y -■:■''  '"■•  - 

PNEUMATIC    PLATE    FLANGING   CLAMP 


exert  an  effective  pres^nre  i^f  15  t<ms  lit  iin  atf  JJTf^ufc  «ij  atK»»t 
•  "80:lh,  i>er.sq[uare/iiivfe  ■ .  ".';'..    :_  \\-.,'  -./■.■-:  ;■•'■';>  ^:  ■■:■•;■:.  :.;■.; 

^  SAFETY     HOSE    CLAXIF  -        - ;    ) 


Til c   hose   clamp   shown    in    the  .iliu>itratton;hva»j:  AriKJiiaUy 
<levelope<t  for  iise  With  its  «»il  ImnnniL;  e<|uipTneiil  hyihc.Mahf . 
^ia«tlfa<U^^*illJ>;.   Conipafeii y.    M inmaptdis.    M iniv.,;    ami    was    in- " 


•'^  ; 


The  acKunpanyinu  ilhvstrati<>ir  shimj^  a  plauv  llansiiiii; ,  claflifi 
tm  which  the  itam))in.£»  i>eani  is  not  otil\  rriised  .-iml  lo'^^efed  hx 
nn  piesslire.  hut  also  clamiied. In  this  nu-ans.^  'I"he machine  i«. 
hnih  hy  the  Xile.«v  .l>chiciu  IVitid]  G mipany.  Xcvv  S"<iTk. .  On  pre- 
vious designs  the  toji  heain  Avas  elev-iited  by  air  pressiireV  hiit  it 
was  elamped  hy  nienns  of  screu  s  with  hainl-wlK'els. 

Tile  ui'iH-r  heath  i-  tuoved  hy  fottr  cylnulers.  1  fiefe  are  tvvo 
lower;  aiid  tivo  itpiKT  pi»it«>ns.  the  lower  oiie^s  htinij used  -tjAr 
(levatins  -and  1imerhii>  and  the  upper  <»hes  for  cjaiitpinj?  the: 
luain.  'I  h<'>e  oiKritiotis  are  all  controlled  m-  nua'nsnf  a  tliri-e-: 
way  v.iJve.  I  he  correspdndini:  c>lindt.rs  are  designed  to  <>perate 
Muiuha'iii'onsly;      The   nppir   lieam   i-   hVid   nrrtiaehined  sViTsiir 


:  ■ ';  ;    ;         CJamping  Steeve   Used   in  Siifety   Hcse  Ctanip-    :.  V     .      ,. 

'  ttWided    X<<  eliniinati- '  the   danuHX   .irisiiiir    Vriilii    I'.tiHjri-    oi    the 

typi'  <m'  cMainj) , liow    j^eiJerally  ttsedv    .Tfei--e  v-latnps-jtre  liivUtlc 

t<tr  :t1l  si;?i-s  of-  hiVsei  aiid  i<r<j\  ide  .•j-..s;ue:\:r»i\]«Uil j;   foT-rVi?.e  with   [. 


,         '  )■       .      •«!  ,' 


Pneumatic    Plate    Flanging    Clamp 


thonivper  pistons,  and  means  are  pro\i<led  s<>  tliaf  the  top  beam 
ailjnsls    itself   to    j^ive    an    even    distribution   of    the  loJt<l.    wlicn 
•■lamping  i»lates  of  uneven  thicl<tK'SS.     Tlie  upper  piston.s  have  a; 
'eaniiy    in    the    frame    which    prevent <    any    '^idi-    motion  ,(r£    the 
J'istons  and  upper  clampitii;   beam. 

I  his  maihine  is  furnished  in  several  si7<?s.  the 
haviiii;  a  caiKicity  for  platts  \1  ft.  wide,      lb 


one  illustrated 
be  damping;  cylinders 


oil.  steam  or  hot  water  hose,  w  here  a^aihire  of M^reVcoupjirtg;; 

is  (lanj4:eroiis.  ;':-;.  r't'^;;;;-.:;  ';.•  '    ■.\-'-^'  ""^ '''■'■ --'-'-. 

By  rcferrinji;  to  (lie  sectional  elevatipfl  oi  thji»  cmipliBjS  it; 
will  he  seen  that  a  nipple  havini:  ,i  knetb  on  the  end  extends 
into   the   hose   which    is   surrounde<l    liy   .a    wide    spirally-split- 
Glanipiiig  sleeve,  beveled  on  each  eiid..  The  beveled  surfaces; 
ar<e/brought  into  sliding  contact  with  corresii^^^itidiir^  co«ncav<e; 


.J.*  ■ 


,s   ir.--^' 


.-••r\: 


:.:•.-.  r 
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surfaces  in  the  body  of  the  coupling  at  one  end  and  in  the 
clamping  nut  at  the  other  by  screwing  the  clamping  nut  on 
the  body  of  the  coupling.    The  resulting  closure  of  the  sleeve 


.!i'J/aaeai7»vMry: 


vimmmmmk 


wmmmumu/umi//i/iffif  ^ 


^vmrAmsmsam^y 


Section  Through  Hcse  Clamp  Showing  Method  of  Gripping  the  Hose 

effects  a  firm  gtip  on  a  considerable  length  of  the  hose  and 
practically  eliminates  the  danger  of  failure  from  slipping  of 
the  joints :';^:•■•"'v/■>.^/, 


TRIPLEX    HYDRAULIC     PUMP 


A  mot'>r-(Iriven  triplex  single-acting  pump  which  embodies 
several  special  features  has  Iicen  added  to  its  line  of  high-pres- 
sure hydraulic  pumps  by  the  \V  atson-Stillnian  Company.  50 
Church  street.  Xew  York.  While  primarily  designed  to  meet  the 
re(|iiiremcnts  of  tunnel  service  it  is  e(|ually  adaptable  to  other 
classes  of  work. 

To  secure  compactness  and  rigidity  the  motor  is  mounted  on  an 
extension  of  the  heavy  cast  iron  base.  This  al.so  insures  per- 
fect aiinement  between  the  mot^r  and  the  pumj).  The  pump 
body  is  a  machine  steel  forging  fitted  with  bronze  valves  and 
l)onnets.  and  is  designed  to  eliminate  all  air  spaces.     The  passage- 


Motor- Driven    Hydraulic    Pump 

.ways  are  made  large  to  reduce  friction  of  the  water  to  a  mini- 
mum. The  plimgers  are  of  tool  .steel  and  are  guided  in  a  rigid 
crosshead  guide  which  is  keyed  and  bolted  to  the  base.  They 
arc  driven  by  eccentrics  which  are  cast  in  one  i)iece  and  keyed 
to  the  driving  shaft,  the  eccentrics  being  spaced  120  deg.  apart. 
The  driving  slnft  and  bearings  are  of  large  proportion  and  are 
provided  with  ami)le  lubrication.  The  power  transmission  gears 
are  lieavy  and  have  cut  teeth  throughout.  The  pump  as  shown  is 
operated  b\-  a  10-lip.  motor  running  at  fOO  R.  P.  .M.  and  delivers 
100  en.  in.  of  water  per  min.  at  a  pres.sure  of  3.500  II).,  the  speed 
of  the  crank  shaft  being  lOf)  R.  P.  M. 


Ri'ssi.AN  B.\Tii  Tr.\i\  for  the  Fr(i.\t. — It  is  state<l  that  the 
Rrssian  ministry  of  ways  and  communications  is  sending  to  the 
fr(  nt  a  bath  train  of  over  20  cars,  providing  2.000  baths  daily. 
There  is  a  tank  car  in  case  water  is  unobtainable  at  any  stop- 
ping place.  Soldiers  can  be  given  clean  underclothes  from  the 
stnr-  s  carried.  There  is  also  a  car  for  drying  and  disinfecting 
outer  garments  and  a  restaurant  car. 


SAND    BLAS 


\  OL.  ^9,  Xo,  3 
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HELMET 


In  the  accompanying  illustration  is  shown  a  helmet  which  is 
designed  to  protect  the  eyes,  fade  and  head  of  the  operator  of 
a   sand  blast  machine   from   dust  and  flying   sand.     The  helmet 

is  made  of  brown  can- 
vas, is  strongly  con- 
structed and  is  comfort-; 
able  to  wear.  .As  shown 
in  the  illustration  the 
rim  projects  well  beyond 
the  operator's  face,  thus 
enabling  him  to  turn  his 
head  freely  without  com- 
ing in  contact  with  the 
curtains,  which  are  of 
sufficient  length  to  de- 
scend over  the  shoulders 
and  effectively  exclude 
sand  and  dust.  The  con- 
struction is  such  that 
there  is  free  circulation 
of  air  around  the  head 
between  the  sweat  band 
jnd     the     body     of     the 

helmet.  "..■•'^■''^■'^^}■■  ' 

Ventilation  is  facili- 
tated by  the  eye  piece 
which  is  usually  made  of 
tine  wire  netting  that 
does  not  impair  the  vi- 
sion and  is  not  affected 
or  dimmed  by  the  action 
of  the  flying  sand  or  by 
dampness,  as  is  glass. 
When  so  desired,  however,  a  ielluloid  strip  may  be  substituted 
for  the  wire  gauze,  but  as  a  rule  this  is  not  recommended.  The 
helmet  is  manufactured  by  \  J.  M.  Betton,  26  Park  Place, 
New  York. 


HEAVY    DUTY    UNIVERSAL    MILLING 

MACHINE 

In  the  accompanyinji  iilustrat  ons  is  shown  a  universal  double 
back  geared  milling  machine  de  signed  for  heavy  duty,  which  has 
been  recently  introduced  by  the  Rockford  Milling  Machine  Com- 
pany, Rockford,  111.  This  macnine  is  of  the  knee  type,  with  an 
especially  rigid  overhanging  a  -m  and  a  vertical  brace  for  the 
outer  end  of  the  arbor.  It  is  >  riven  by  a  3  in.  double  belt  on  a 
three  step  cone  pulley. 

Ihe  spindle  runs  in  i)hospho:  lironze  i)earings  wliich  are  pro- 
vided with  means  for  taking  uiij  the  wear  of  both  I)earings  in  one 
operation.  The  spindle  is  3  in,  in  diameter.  It  is  fitted  with  a 
Brown  &  Sharpe  .\o.  11  taperj  .«ocket  and  a  1  in.  straight  hole 
extending  through   to  the  end   nf  tbe   spindle. 

The  spindle  speeds  are  in  geometrical  |)rogression,  ranging 
from  17  to  392  r.  p.  m.  in  ei  :her  direction.  The  double  back 
gears  are  enclosed  in  the  colui  n  and  placed  at  the  front  of  the 
machine.  This  arrangement  biii  gs  the  gears  close  together,  and 
is  claimed  to  prevent  chatter  v  len  taking  heavy  cuts.  .\11  gears 
are  of  liberal  dian:eter  with  wide  surfaces  and  coarse  pitch. 

The  table  has  a  working  sirface  of  50  in.  by  W/i  in.  It  is 
provided  with  ([uick  return  notion  and  is  designed  to  swing 
through  an  arc  of  300  deg.  T  le  table  feed  gearing  is  driven  by 
a  chain  which  is  enclosed  in  t  e  column  to  protect  it  from  dust. 
The  feed  changes  are  14  in  iuml)er,  ranging  from  .005  in.  to 
.175  in.  per  revolution  of  the  ppindle.  Only  two  levers  are  re- 
quired to  make  all  feed  changes.  The  maximum  length  of  auto- 
matic  feed   is  28   in.    for   longitudinal.  8   in.   for   the  cross   feed 
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and  19  in.  for  the  vertical  feed.  If  desirecl.  Kowever.  the  ma- 
chine may  l)e  specially  provided  with  longitudinal  and  vertical 
feeds  of  34  in.  and  20  in.  respectively.  .  -- 

The  overhanging  arm   is  of  solid  steel  4  in.  in  diameter  and 
is  provide*!  witli  two  l)ronze  1)ushed  arhor  snpports.     It  is  held 


Double   Back   Geared    Universal    Milling    Machine 

in  jjosition  by  a  flanged  support  which  is  secured  to  a  solid  flange 
<>n  tl.e  face  of  the  column.  ,.;'  />-... 

The  vertical  milling  attaciiment.  which  is  shown  in  one  of  the 
illustrations,  is  not  driven  througli  the  main  spindle  nose  as  is 
usual  in  knee  type  milling  machines.     When   placing  the  attach- 


Vertical   Milling  Attachment  in  Place 

'•  'Si  yi't'-"-'.'^'  h'-  '' 
ment   on   tlie   machine  the   overhanging  arm   is   removed   and   a 

sleeve  in  which  runs  a  driving  shaft  inserted  in  its  place.     The 

attachment  is  clamped  to  the  flange  on  the  main  column  and  its 

spmdle  driven  by  the  shaft,  through   beveled  gears  which  form 

;-"      s  '.    ■  "". ■  *  '~^*''    *"-*,■■     ■■  "•*-     ■       •   ■  '.'.''  "  '  ■ 


n  part  bl  the  attachment.  The  shaft  is  driven  through  a  geardS 
connection  back  of  the  maui  spindle,  by  the  use  of  an  idler 
;gear.  This  arrangement  provides  the  same  range  under  the  ver- 
tical attachment  as  is  permitted  under  the  main  spindle,  and 
also  leaves  the  main  spindle  free  for  use  o!i  certain  kinds  of 
work  without  dismantling  the  attachment  or  removing  work 
from  the  table,  it  being  only  necessary  to  lurri  the  lower  arm  <>f 
the  attachment  out  of  line  with  the  main  spindle.  ,r      .;.  . 

The  machine  is  provided  with  a  spiral  dividing  head  which  will 
swing  10>4  in.  in  diameter  and  take  24  in.  between  centers.  Its 
spindle  can  be  set  at  any  angle  fro  n  10  deg.  below  horizontal  to 
10  deg.  beyond  perpendicular.  .\  vise  attachment  having  a 
graduated  swivel  base  and  a  maximum  opening  of  3'j  in.,  as 
well  as  a  three-jaw  chuck  6  in.  in  <liameter  are  also  included 
in  the  equipment  of  the  miller.  T lie  net  weight  of  the  machine 
is  3.800  lb.      ;^:v:::>^:'   •^^::,  'i  ■^^{:.-^.::?^■""^  -^^ 


?  .  »«.      <;•* 


PNEUMATIC  LIGHT   FORGING   HAMMER 


The  illustration  shows  a  light  forging  hammer  for  operation  by 
compressed  air  which  was  designed  to  handle  tool  dressing,  light 
bending  and  straightening,  and  the  miscellaneous  forging  work 
which  is  usually  done  by  a  blacksmith  and  helper.  The  use  of 
compressed  air  permits  its  location  at  points  in  the  plant  where 


Pneumatic    Forging    Hammer  for    Light   Work  "^'/i'-^/:- 

Steam  is  not  available.  Air  from  the  shop  system  at  80  lb.  to 
100  lb.  pressure  is  used,  a  J^-inch  pipe  or  hose  connection  being 
required.  .  ;v;..  %    ---.-:-.;:  ■■■=■ 

The  heavy  anvil  Mock  is  cast  in  one  piece  w  ith  the  frame  to 
which  the  cylinder  is  keyed  and  bolted,  the  key  extending  en- 
tirely across  the  face  of  the  joint.  The  guides  for  the  ram  are 
also   secured   to    the    face   of   the    frame.      Side   housings    were 
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V  surfaces  in  tlir  h.>il_\  >->\  tlir  c<>n]>lin.L:  ;it  oiU'  iiid  and  in  tin 
(•I:inii)inv;  nnt  at  llu'  otlu-r  )>>■  MTi-uiiiL;  thf  i-lanipinj;  nut  on 
llic  l.'«"ly  ul.  tbv  c«uil4''!y-     !l  Ih'  rvsuUin.y  ^.■i^»^ur^.•  of  till-  sKt\t 


-i^a.: 


Section  Through  Hose  Clamp  Showing  Method  of  Gripping  the  Hose 

<fffv-ts  a  I'lrm  urii>  tiji  a  i-oiTsidi-raMc  leniitli  <>i'  the  Imso  and 
liractirailv  <,liniinait.>  i.Iu-  d.antivr  m"  i'a>h>ri-  from  .slii)i>in>;  oi 
tlu-    )oi!U...7,;  •;■         -. -^  ■:/;,[ -r^  ■■■-'_■  '  •"      ■  •:•:  ^  ■  :v  ■■-■•-'.  \,;';--   .■  -  ■-"  '■•':■- 


V  TRIPLl^X     HVDRAl  Lie     PUMP 

'  A  .V;  mot^'r-<TrfvV»  trij^vx  sin>;lf-aotinii  |inin|>  uln\li  iinln  uliis 
.:>^vvral  >|.Hoial  Uatnrtw  has  luiii  ad<lrd  to  it>  lim-  "i  lii!,'li-i>rr-- 
siitv  l)>S!r:iuIic  pHinps  l>\  ihr  \\  at^.  ,ii-Stillnian  ('I'nipanx.  50 
Ovnroli  -trift.  N't'w  ^'ork.  W'liiK-  priinarilv  disit;ni<l  t-.  nuii  tin 
riipiir-.  imnts  of  tiMint-li-crvive  it  is  rpiallx  adai>ialilr  tcp  i>tlur 
cla>sis  <hf  \v«>rk..       .;■;      "      ^ 

.TiJM'Curc  c<niHKVciivc>s  and  riiiidity  llu-  n'>I'ir  i^  niitniU'd  .  .n  an 
I'M".'"'*!''"  of  llu-  Iu'av\  cast  iron  Iia^y.  'I"lii>  aKo  in>nrr-'  pii- 
tc'ct  aiiiicnicnt  ittiwwn  tin-  nii.tcr  and  tlu-  immp.  Tlu-  puni]. 
'.>odv  is  a  nvaihinv  stcci  fori*in,i{  litttd  witli  hmn/t-  \al\cs  and 
lionilvt*.  imd  is  iKsimicd  t>>  clTniinatt-  all  air  sjiairs.      Tlu-  )>  issavrc- 


UBTy^ 

'^    *    ^^^^^^^^  ^^  -^^H|^n| 

1 

-^^Y^^     ^                           THE  WATSON -STiaMAH  CO. 

■il 

^B     *-» 

mii 

1 

M  otor- Di  I  ven     H  y  ctr-.iiilic     Pump 


prf> 

—  Iiiavv  and  Ttuvi-  cut  to<-tIi  iIir.«nL;l;..nt.      Tlu   pinnp  a<  -iuAvn  l^ 
otH'Tatril  by  a  l()-lt]».  rtiotor  rumiir.v  :">  'IHI  K.   I'.  M.  and  delivers 
IflO  cii/ in.,  ofwatcrpcr  iniii,  at  a  pri-^uic  ..i  .i.^(Kt  III..  tlu    -.pi-<  il 
•'•l^tlu- cr:u»k  sltan  ])i:ii)i;  Hf>  K    i'.  \\, 

;  l\'i:>.sf.\N  ilATii  Tk\i\  i(iK  tiiK  l-k'i\T.  It  i^  <tat(-d  tli:it  tin- 
:Rr-Man  ministry  « if  via.\.-  atid  ooininnnioaii' m^  i^  M-iuIinii  to  tlu- 
frt.iit' ;:a 'batU  train  of  ovtT  2^  cars,  imixidiny  lyW)  liTitiis  daily. 
Tlvre  is.'a.tank  car  In  ca,sf  water  i^  unolitainalilc  at  any  stop 
pin  It:  place.  SoMicrs  van  he  .uivcn  cK-an  niulerclotlu-s  from  tlic 
stor- s  carried.  There  is  also  a  car  for  ilryiny  and  tlisjuti-ct'nK 
outt  r  t-afrnents  and  a  restaurant  car. 


SAND    BLAST    HELMET 


In  the  acconiiianyini;  illiistrati 
doiyned  to  protect  the  eyes,  fa 
a    saiul    hlast    macliim-    from    t\\\-^ 


Kym^^K  No.  3 


>n  is  shown  a  helnu-i  which  is 
e  an<l  head  of  the  operator  ot 
iiui  tlxini:  >;:uul.  The  lu-lmet 
i>  made  of  hrowii  catJ- 
\  as.  is  stroni!ly  con- 
-tnuted  aiul  is  comfort- 
;  IiK-  to  wear.  As  dii  lU  n 
in  the  illustration  tlH*. 
rim  )irojects  well  heyoud 
the  o]ierator's  face.  tln-< 
(  naliliny  him  lo  turn  his 
i  rail  freely  without  coiu- 
iii!.:  in  contact  with  tliev 
curtains,  which  are  of 
sntticieiit  leniith  to  ile- 
sceiui  o\er  the  sluiulder.s. 
and  t-tTecti\el\  exclude 
satul  aiul  diist.  I  I'.e  d  «n- 
si  met  ion  is  such  that 
tlu  re  is  free  'circulation  . 
of  air  antund  the  head 
lietween  tlu-  sweat  hand 
;  ml     the     hody      of     the 

hehnet,;;  .;  y  --.-v '■;  '  ;..  ,-■■ 

\  i-ntilation  is  t'acili- 
tated  hy  the  eye  |>iece 
which  is  usually  matle  of 
tine  wire  mttiny  that 
•  loes  not  impair  tlu-  \  i-- 
siou  and  is  not  affected  • 
or  dinmied  hy  the  action. 
of  the  llyiuii  saiul  or  by 
dampness,  as  is  lilass. 
When   so  desired,  however,  a  \  illuloid   siriji   may    he   snhstituted 


Sand    Blast    Helmet 


for  tlu-  win-  i;an/t-,  hut  as  a  rn 
lulmet      is      manniactnri-d     li\ 
.\e\\    ^  ork.  .  ■ 


this  is  not  reconnnendeil.      1  he 
.     M.     I'.ition.    2(^    I'ark     I'lace^. 


HEA\^     V>\   V\    INIVERSAL    MILLING 

MA(}inNE 

■   -■■■■■■■■'---'-  I  :...^-^ -'-;,:--.•-,, 

In   tlu-  accoicpanyiiiL;   nlustnilioiis  is  shown  a  iini\irsal  do'.ihle 

hack  geared  milliiiL;  machine  <l#si,iiniii   for  heavy  duty,  whiih  has  , 

lieen  recentlv    introdiued  hy  thJ  l\ockfi>r<l  Milliiiii   Machine  Tom-    . 

patiy.    I\ockfor<l.    111.       This  maJliine  is  tif  the  knee  t.\  pe,  with   an'  ;. 


rm    and    a    vertical    hrace    for   the. 

lri\en  1>\    a  .>  in.  donhK-  hc-lt   on  a. 


especially    riyiil    o\  erlmnuiiii:    ; 
•  •titer  end  of  the  arhor.     It   is 
tiiree   step  Cone  ]>tilley. 

I  he  spiiidU-  runs  in   phospli,  r  lir<»nzc  hearings:  \\hiclt  are  jiro-. /.■ 
\iiled  with  means  f<ir  takiiiu  n     liie  wear  of  hoth  hearin.us  in  ••iie 
operatii'ii.      llu-   s]iimllr  is  .i  ii  .   in   diameter.      It    is   i'ltteij    with   a 


r«n-wn  \    Shari  e   .\o.    11    tajur 
iNti-ndiny    ihroiiyli    to    tin    t  tul 

Tlu-    spimlle    speed-    an     in 
from    17   to   .V  J   r.    y..    m.   in    e 
:4ear<  are-  enclosed   in   the   •••h: 
machiiu-.      I  hi>  arraiiiie-ice  rt   hi 
is  claiitu'd  to  prcxnit  chatte-r  v 
are  af  liheral   dian  e-t< t   willi   w 

The   tahle    has   a    w^'rkin^..;    s\ 


■luket    .iiiil   a    1    in.   straifihl    lH>le  •;  ..-. 
f   tin-   spiiullt-.  :••  ■    ■ 

:eomelrie"il    progression,    ran.iiinij  ■,  ■    - 
hi  r   direction.      The   douhle   Ime-k  .- .■. 
11   ami  placed  al   the   front   of  :lu- 
l;s  the-  .uears  dose  tuyetlu-r.  and 
(11  takini.;  heavy  cuts.     .\1I  .years      .. 
de-    surface-s    ;illd    Coarse-   ]iitch.       ]  ,■  •- -:> 
rface  ^'f  .^l>  in.   hv    11'/^   in.   .It   i.s     ''■.'• 


pro\ide-d    with    quick    return    i  lotion    and    is    de-sii;iu-d    to    swin.H' 


ihrou.uh  an  arc  of  .MK)  de.v;.      I 
a  chain  which  is  ene-lo<ed  in  t 


.175   in.   per   reviiliitioii   of  the 
i|iiire-d  til  make  all   icvtX  chaii'. 


H-  tahli-   feed  .nearinii   is  driven  hy 
e-  column  to  proie-ct  it   from  <htst. 


The    feed   chaii.Lie.s   are-    14   in     lumlier.    raimin.y    from    .(t)?    in.    ti> 


matic    U-vi\   is  JS   in.    for   loii.!.  itu<Iinal,  S   in.    for   the  cross    fe-cd 


■■.VI  -  ■' 

■■  ■<-,•  ;■ 


s)iindle-.      Only   two  levers  are   »"e-  ^  .^ 
The-  maximum  leiiijth  of  aut<  — 


/*'':..>T/\  ./■•'■ ""  •  *-'j?7^.  :.  •  T"*  '■::.    "-.-*    .^^;.;.:.^^^  ?v'r:.. .-'*.  .\:  '^-^v.  -..-^-^..'^'--^-o  •.■" 
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tlu 


-.•'■•} 

•-■    'r.  ■ 


utnl   1^  ill-   for 
rltiiH'    tn.i\    111' 
iv<.<\-   lit   .U   in. 
•  Tlu-  i.\irh;in; 
IS  ]ir'i\i<!(<I    \\'.\h   lui'   Iir<>ii/t 


\v  vertical   foe  I.     if  (tisircil.  h<.ui;\i-r.  tin-  ntn- 
Npnially    inii\i(k(l    uitli    l<iii.i;iui<JiiiaI,  and   vertical 


ami   20   ill.    ri;sii(.vti\  ely.    ;^  -tv-'^y  .:--/,'  S;^',;  •^■- 

h.ii  arm   is  of  s<»li<l  steel  4  in.  in  «tKinieti.'r  aiitl 

1)ii-lu(l  arlii.r  siipports.     It  is  lid«l 


-■-•-:/. 


•-■ir-v 

■  •>  :  •   • 


:V  r»art  Of  tlie  attnchnvent.  'iiie  -fuift  i<:  ilrtveti  tliniimh  a  iix'.'ife*! 
oiuieolioii  hack  t>f  llie  ir.aiii  ^pijuiie.  1>\  tlic  »!•<•  •>!  an  i«IUr 
litear.  -  This  ajpfanKcment  jirrividts  tljcHaniie  ranjue  iin^K-r  die  yer- 
ticaj^atta'^jnnent  as  is  i>enn!tie<l  iiinler  tlu?  niahi  siMitjHe,  aihd 
als'i  leaves  tile  ni.'iiii  ■«). indie  free  f-tr  u^e  on  ivrlain  kin<1s>»t 
u<.rk  without  .liMnantlui.^  ilie  iltaeinHein  nr  rv")"Viii:-i  wj'Tk. 
ftvnn  the  laiile.  rt  liciujj  rmjy  ne<*<>^ary  tM  ixirw  tlu-  U'W^'f  ;**!";  <ii} 
<he  attachnivnt  <>ul  (it  line  \vitlj  ihe^-vnaiii  svni<%^^  .'V  -: 

The  machine  is  nrovided  with  a  s|»ira}  <li\i<1iiiii  head  wli'ieh  vvill' 
swina  10'..  in.  in  dianuter  ami  liike  24  in.  l>en\efn  eentersv  It* 
-  spiridle  can  he  set  at  any  anfilc  iVvnilO  <k"R.  fH'1«>«  h<»ri/.Hil'al  ti»  - 
40  <lt;g.  beyi »tiii  ^*^P!Wi<hcu];« .  .  A?  JvisC'  aJtaohnH-nt  ha v iny -a \ 
stradiiate*!  swivellmsc  and  a  maxiniutn  <^iiciiini;  <vf  3' _•  in.,  as. 
wcH  a>  a  three-jaw  viiiifk  <•  hi.  in  dianK-ler  are  al>ii  iUchided, 
in  tile  equipment  «•!   tile  liiiller.      1  hO  uvt   ueitihl  tVf  tht  inaclmH: 


PNEUMATIC   LIGHT    FOKGING   HAMMHR 

The  tHitst ration  siiovvs  a  llyht  Yoryihsi  Itr.ntm^T  for  (lierati'm-bj- 
eonifiressed  air  which  was  desimie*!  to  liandle  t<Hi1  «irvssinj:.  iisilit 
Ijcndins  ajid  straiylitenins.  ami  t hi"  niisceilantiuus  tV->rj;inp  work 
uiiich  is  ustiaily  *ioiK'  hy  a  hiacksniitli  and   helper.      i'hc  use  «| 
■  ■■\  compressed  .!•:«•■  l»^fJwit:S  its  location  at  ^Hotitv  in  the  plant  where. 


• .- «) 


Double   Back   Geared    Universal    Milling    Machine         .,       . 

ill.  jiositi-.fn  liy  a  llaii,i.ie.d  sufiin-rl  uliich  i>  -iiurcd  to  a  sohd  tlaiige 

^ni  the  lace  of  thec^jlntnn.  •"    :    ^^  ^-v  ^  ;   -  ;'.:    f-.^ 

The  vertical  inillhi.ii  atlacrniieht.  which  i>  >hown  in  one  of  the 

ilhistrati^jn.s.  is  not  tlriven  throniih  the  main  spin<.lle  nose  as  is 

iisiial  iirlrme  ty|H'  nvillh'vmachiins.      When   placini-   tin-  attacli- 


y.  -■ 


Pneumatic    Forging    Hammer  for   Light   Work:'     -^.'     ^      :- 

steani   is   iu>t  availalde.     Air  fr.  rni  the  >.h.vir  /sysienv  ai'  *«i>  ih.td 
^  "  :"'V^  ;:   ...  Vertical   Milling  Attachment  in   Place     ,'   ;,   ;  iOO  li).  pressu 

'•   ■'=•.-•  '  '    ,.'•..  '  '  '    ^  ■•-::■...""'■■';:.■  ■";■  ■  .^^  .'    ■  re^|uired.■^'V    '"  ■■'^■^-  -/v '-'".  ^'    'r-    .  ■  ■^■^'^'.'-^J■\\■■l^  '.K,:'r-y'0.  '':.-^'''  '-■■' 

;  "iji^m  .m  the  niudnue  tho  overhaiiLiiny  itrni  ;is  imiiOved  -anil'  a  '  The  hea^^V  a,n  il  hlock  I,  east  iii  . .m- \piece^  wUTh  the  Yriinic'tO 
^  (■<  vc  in^^hich  rm.s  a  dfivins:  shaft  inserted  in  its  place.  The  uliich  the  cylinder  i>  keyed  ;in<l  hoUed.  thv  kev  extvmhn^  en- 
.(IVaciment  is  clamped  to  tlu-  ilauiiv  on  the  main  colnnm  and  its  :    tirciy  acn.ss  fb^' :rac<?  orthe^^j^  .  The  yuidcs  "fi .r  the  rmr    ir^ 

;^:=^vnl<He  driven  loy  the  shaft,  -thr-nsiih  hexeled  ^^cars  whicHTiirhi      uls./  seCtm:.l    trO^^^^  of  Vhe :  franV:     Siile   li. utsiiigs    wi-fti 
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avoided  in  the  design  in  order  to  keep  the  working  space  clear 
and  to  facilitate  observations  of  the  work  under  the  hammer. 
All  important  bolts  have  double  nuts  to  prevent  them  from  jarring 
loose.  The  piston  and  piston  rod  are  formed  from  one  piece 
of  chrome-vanadium  steel,  oil  treated,  while  the  haminer  head 
and  guide  shoe  are  made  in  one  piece  of  high  carbon  steel.  The 
guide  shoe  is  of  large  area  and  the  piston  rod  has  a  long  taper 
tit  in  the  ram.  The  dies,  which  are  removable,  are  of  special  die 
steel  with  hardened  faces. 

The  piston  is  packed  with  cast  iron  snap  rings.  In  order  to 
facilitate  the  examination  and  renewal  of  the  rings  the  piston 
rod  stuffing  box  gland  is  split  so  that  it  maj-  be  readily  removed. 
The  piston  may  then  be  raised  above  the  top  of  the  cylinder  and 
inspected  without  the  necessity  of  removing  the  ram  from  the 
piston  rod. 

v.  :The  plain  forging  dies  shown  in  the  illustration  are  regularly 
furnished  with  the  hamtner,  but  special  dies  of  any  form  may  be 
quickly  sulistituted.  For  accurate  die  work,  such  as  forming  anti 
stamping  light  sheets,  the  anvil  is  furnished  witii  tiirec  heavy  c;l^t 
lugs  spaced  120  deg.  apart.  These  are  fitted  with  hardened  centering 
screws  by  means  of  which  the  lower  die  may  be  accurately  alined 
with  the  upper  one.  In  order  to  provide  clearance  for  the  work 
the  frame  is  recessed  at  the  top  of  tl  e  anvil  and  the  front  and 
back  walls  are  removed,  thus  permitting  tin-  i)assage  of  long 
stock  througii  the  frame  when  it  is  desired  to  work  the  stock 
across  the  die. 

The  air  admission  to  the  cylinder  is  controlled  by  a  simple 
slide  valve  designed  to  remain  tight  regardless  of  wear,  and  pro- 
vided with  special  ports  to  give  the  control  desired.  The  valve 
is  (Operated  by  the  ff)ot  lever  shown  at  the  front  of  the  anvil. 
This  lever  is  depressed  by  a  slight  pressure  of  the  foot  and  re- 
turned to  its  upper  position  by  the  pidl  of  a  coil  spring  located 
in  a  pocket  at  the  frtmt  of  the  anvil.  When  air  is  admitted  to 
the  valve  chamber  tlie  ram  rises  to  its  upper  position  and  on  de- 
pressing the  foot  lever  it  strikes  a  quick,  snappy  bU)w  of  great 
force.  L'pon  releasing  the  lever  slightly  the  ram  rises  instantly 
to  its  upper  position,  where  the  piston  is  air  cushioned  so  that 
it  cannot  strike  the  cylinder  head.  The  hammer  readily  responds 
to  variations  in  the  foot  pressure  and  it  is  claimed  that  with  a 
little  practice  the  range  of  operation  may  l)e  varied  from  light, 
rapidly  repeated  blows  of  short  height  for  use  in  straightening 
light  material  to  the  maximum  force  of  the  hammer,  which  is 
sufficient  for  the  reduction  of  2-in.  stock.  The  foot  control  is 
especially  suited  to  the  miscellaneous  class  of  work  for  which  the 
hammer  is  adapted.  .    .'.    -  •'■'^      /■>:...  r 

•The  hammer  is  manufactured  by  H.  Fdsil  Barr,  Erie.  Pa.  An 
important  consideration  is  its  comparative  freedom  from  limita- 
ti<ms  as  to  location,  being  independent  both  of  line  shafting  and 
a  steam  supply.  It  is  built  in  two  sizes,  one  weigiiing  .^00  lb.  for 
light  tool  and  soft  metal  work,  and  the  other  weighing  1.200  lb. 
suitable  for  general  forging  operations  on  material  2  in.  square 
or  smaller.  The  larger  hammer  occupies  a  floor  space  14  in.  by 
24  in.  and  stands  5  ft.  6  in.  high. 


■  ■  'Talc  as  a  Librica.nt. — .\  German  chemical  journal  contains 
an  article  relating  to  the  use  of  talc  for  lubricating  purposes. 
Talc  does  not  behave  like  graphite  when  treated  with  tannin  so- 
lutions, but  it  may  be  brought  into  a  tine  molecular  state  by  heat- 
ing it  witii  ammonium  carbonate  or  by  exposing  it  for  several 
hours  to  a  current  of  dry  ammonia.  The  talc  is  afterward  dried 
in  a  vacuum.  The  treated  material  can  be  suspended  in  water  so 
that  it  is  very  difficult  to  fdter  it.  and  subsides  very  slowly 
in  lubricating  oils  of  medium  density.  When  once  suspended  in 
a  neutral  oil.  the  talc  does  not  subside  on  heating.  The  change 
in  the  character  of  the  talc  is  attributed  to  the  absorption  of  a 
minute  quantity  of  ammonia.  From  40  to  60  per  cent  of  ordinary 
talc  may  be  introduced  into  heavy  mineral  oil,  provided  the  oil  is 
added  to  the  talc  and  the  operation  not  carried  on  in  the  reverse 
manner. — Machinery. 


MAGNET  FOR  REMOVING  METAL  FROM 

THE  FLESH 


A  magnet  for  removing  matal  embedded  in  the  flesh,  which 
is  one  of  the  most  powerful  in  the  world,  has  been  installed 
by  the  Westinghouse  Electrit  &  Manufacturing  Company  in 
the  relief  department  of  ita  East  Pittsburgh  works.  The 
magnet  is  mounted  on  a  hoc  containing  the  resister.  which 
is  used  to  regulate  the  anio  int  of  current  flowing  through 
the  coils.     It  retjuires  4.000  witts  for  its  operation,  or  enough 

amps  of  32  candle  power  each, 

on  70  volts.  ..•.'•,.;•/. 

irrence  for  steel  and  iron  work- 

eir  eves  or  hands.     Previous  to 


power  to  supply  100  Mazda 
and   is   designed   for   opcratio 
It  is  not  an  infrequent  occ 
ers  to  get  bits  of  metal  in  tl 


tlie  installation  of  a  magnet  khe  only  means  of  removal  was 


Magnet    in    Operation, 


Operation,    Rejnoving    Steel    from    the    i 
ethod  which  \is  as  uncertain  as  it  is 


by  probing,  a  method  which  \is  as  uncertain  as  it  is  painful. 
Since  this  machine  was  put  in  operation  it  is  a  very  simple 
proceeding  to  extract  such  ftarticles.  The  portion  of  the 
bod\-  in  which  the  foreign  farticle  is  embedded  is  placed 
near  the   pole   tip   of  the   ma;  i;net.   the   switch   is   closed,   and 


the   magnet   docs   the   rest. 


^ome    remarkably   small    pieces 


have  been  extracted  in  this  -way.  The  pole  piece  is  removable, 
a  number  of  different  shapes  ijeing  supplied  for  various  classes 
of  work. 


Mac II I. \K  Pow£R  and  PiHCEvlokK. —  In  any  shop  if  the  feeds, 
speeds  and  power  of  machine  t  nils  of  the  same  class  vary,  it  is 
a  practical  impossibility  to  estallish  a  just  and  efficient  piecework 
or  premium   system. — .  I iiwHcam  Machinist.  ... 

Materials    for    Caseh ardenIxg. — The    composition    of 
hardening   materials   varies    vei^-   widely.     The    following 
show^s   the   range  of   variation 
sitions  tested  : 


case- 
table 
n   seventeen   commercial   compo- 


Moisture   

Oil    

Carbon  (organic)    . 
C"alcium  phosphate 
Calcium  carbonate 
liariutn   carbonate 
Zinc   oxide 


»  •  Sj0  •  •.•  4  »■«  -      (  «*•  .*'•  •  * 


Per  Cent 
;*..T,.'.''. ..  .    2.68  to  26.17 

...-....: 0.17  to  20.76 

6.7     to  54.19 

0.32  to  74.75 

1.2     to   11.57 

nil  to  42.0 

nil  to  14.5 

Silica    I nil  to     8.14 

Sulphates  (SO.,)    L trace  to     3.45 

Sodium   chloride    I nil  to     7.88 

Sodium  carbonate    nil  to  40.0 

S'llphides   (S)    nil  to     2.8 

— Machinery.:  ; 


Newi 


^AMT 


E.  B.  Roberts,  smoke  inspector  of  the  city  of  Cleveland,  has 
submitted  a  report  showing  that  the  density  of  locomotive  smoke 
<luring  the  second  half  of  1^14  decreased  79  per  cent,  as  compared 
with  the  second  half  of  1912. 

A  press  despatch  from  Vera  Cruz.  Mexico,  February  2,  an- 
nounced the  re-opening  of  the  railroad  between  that  place  and 
Mexico  City,  with  a  passenger  train  running  through  for  the  first 
time  since  November  19.    .,;     ,  ,  ..    .^,;  ,,    ;    ' 

The  Chicago  &  Alton  has  readied  an  agreement  with  a  com- 
mittee representing  its  trainmen,  i>roviding  for  increases  in  pay 
for  flagmen  and  train  baggagemen,  and  a  number  of  changes 
in  working  conditions,  including  payment  for  terminal  overtime, 
and  extra  payments   for  work  outside  of  the  regular  routine. 

Representatives  of  the  conductors',  trainmen's,  enginemen's 
and  firemen's  unions,  in  Ohio,  have  announced  that  they  will 
concentrate  their  efforts  before  the  legislature  this  year  on  the 
effort  to  secure  the  passage  of  the  train  limit  bill  and  to  op- 
pose the  repeal  of  the  extra  crew  law,  but  will  urge  no  other 
anti-railroad  legislation.  ..  ..•..:..  ...v  v....... 

A  bill  has  been  introduced  in  the  Missouri  legislature  to  re- 
quire interstate  railroads  to  establish  stations  not  more  than 
live  miles  from  the  state  line,  to  put  an  agent  in  charge  and  to 
stop  trains  long  enough  to  enable  passengers  to  buy  new  tickets 
and  have  their  baggage  rechccked,  in  order  to  take  advantage 
of  the  lower  intrastate  passenger  fares.  ,     ..;..„ 

The  Secretary  of  the  Interior  has  recommended  to  Congress 
an  appropriation  of  $2,000,000  for  the  use  of  his  department 
in  the  work  of  building  the  i)roposed  government  railroad  in 
Alaska.  An  appropriation  of  $1,000,000  was  made  at  the  last 
session  of  Congress.  The  secretary  has  not  yet  reached  any 
ilecision  as  to  tlie  purchase  of  the  Copper  River  &  North  West- 
ern or  the  Alaska  Northern,  both  of  which  roads  may  be  in- 
cluded in  the  proposed  government  system.  ...."   ;; 

H.  W.  Thornton,  formerly  general  superintendent  of  the  Long 
Island  Railroad,  now  general  manager  of  the  Great  Eastern  of 
England,  has  "made  good."  This  statement  came  in  a  recent 
press  despatch  from  London,  saying  that  at  the  annual  meeting 
of  the  shareholders  of  the  Great  Eastern.  Lord  Claud  Hamilton, 
the  chairman  of  the  C(mipany,  paid  Mr.  Thornton  a  special 
tribute;  and  that  the  meeting  unanimously  agreed  that  Mr.  Thorn- 
ton, already,  before  Idling  out  a  year's  serAicCi  had  fairly  justifictl 
his  selection  as  manager.        ^''^;:;'?*;:.  ->•  v  ■-Iv"^;  :.->; 

Five  years  ago,  in  co-operation  with  the  Pennsylvania  State 
C  ollege,  the  Pennsylvania  Railroad  organized  its  first  class  of 
apprentices  for  school  instruction.  The  school  was  established 
at  the  Altoona  shops  and  30  pupils  were  enrolled.  Three  branch 
schools  have  since  been  opened  at  other  points  on  the  line,  and 
today  the  total  enrollment  numbers  300  young  men.     Thus  far. 


ha\  e   been   graduated   from   the  school ;   approximately  60  more 
will  be  added  to  this  number  by  the  classes  going  out  this  year. 

The  American  Mu.seum  of  Safety.  William  H.  Tolman.  di- 
rector, made  its  annual  award  of  medals  on  February  10.  at  the 
L'nited  Engineering  Societies  building,  29  West  Thirty-ninth 
Street.  New  York  City.  The  E.  H.  Harriman  Memorial  medal 
for  tlie  American  steam  railroad,  which  during  one  year  has  been 
the  most  successful  in  protecting  the  lives  and  health  of  its  em- 
ployees and  of  the  public,  was  presented  to  the  New  York  Cen- 
tral. The  Anthony  N.  Brady  medal  for  a  similar  purpose, 
awarded  to  an  electric  railway,  went  to  the  Boston  Elevated.    ..■: 

The  railroad  committees  of  the  house  and  senate  of  the  Kansas 
legislature  held  a  hearing  on  February  1,  on  the  extra  crew,  the 
train  hmit  and  other  bills  affecting  railroads  and  their  em- 
ployees. Officers  of  the  railroads  and  representatives  of  the 
employees  appeared  and  presented  arguments.  All  of  the  em- 
ployees' representatives  favored  the  bills,  except  a  negro  porter, 
representing  the  porters,  who  opposed  the  extra  crew  bill,  on 
the  ground  that  if  an  extra  brakeman  or  flagman  were  required 
on  passenger  trains  the  elimination  of  the  train  porters  would  fol- 
low. A.  De  Bernardi,  general  superintendent  of  the  Missouri 
Pacific,  said  that  if  the  bill  were  passed,  for  every  extra  brake- 
man  added  it  would  be  necessary  for  many  roads  to  lay  off  two 
trackmen  as  a  measure  of  economy,  and  that  the  trackmen  were 
more  essential  to  safety  than  the  extra  brakeman.  Representa- 
tives of  the  roads  also  brought  out  the  fact  that  the  trainmen 
had  never  attempted  to  negotiate  with  the  officers  of  the  roads 
for  extra  brakemen. 


■•■    :■  A    TALK    TO     APPRENTICES   /'^'-*- 

On  February  15,  George  M.  Basford,  chief  engineer  of  the 
railroad  department  of  Joseph  T.  Ryerson  &  Son.  made  an 
address  before  the  apprentices  of  the  Chicago  &  North  Western 
at  Chicago.  The  talk  was  intended  to  give  the  boys  a  bigger  and 
broader  view  of  the  opportunities  which  lay  before  them  and  of 
the  possibilities  which  might  result  if  they  were  to  follow  their 
work  in  the  right  spirit.  The  title  of  the  address  was  "Making 
Heroes."  "Choose  to  be  heroes."  said  Mr.  Basford.  "in  the 
heroism  of  simple  honesty  in  the  work  which  shows  and  in  that 
which  lies  concealed,  that  you  may  look  back  in  years  that  arc 
to  come,  proud  that  you  have  done  an  important  part  in  making 
the  Chicago  &  North  Western  a  better  railroad.  To  see  what 
is  right  and  not  to  do  it,  is  want  of  courage."'  The  address  was 
enthusiasticall}'  received.  ;■.    ">  :';  V 


^    >  •  A.    S.    M.    E.    BOILER     CODE        •=^'      '   ■ 

The  boiler  code  committee  of  the  American   Society  of  Me- 
chanical Engineers  has  made  a  final  report  on  this  subject,  which 
151   apprentices   have  completed   the   full  three-year  course   and      has  been  accepted  by  the  council.     This  final  report  is  the  result 
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avHrcd  in  the  ilcsijrn  in  nrtfcr  to  kctii  the  w.irkinjj  <;p:u-c  vlerir 
and  to  taoihtatt.'  i.1)>er\ati<'ii>  (»i  tht-  \v<>rk  under  the  liamintr. 
All  inipurtant  holts  have  donhle  nnt'-  to  prexeiit  tluin  from  jarriii;^ 
fcxtse.  The  pi>ton  and  piston  rm',  are  formed  from  .'lu  pieii 
of  ohrotne-vanaclium  steel,  ojl  treated,  wliile  tile  Iiammer  head 
and  gtiidv  shoe  are  made  in  one  piece  of  hiyh  carl"  in  ^tiel.  llu 
K«i<l«.'  sKiKvis^.  t»f  large  area  and  the  pi>ton  r^d  lia>  a  lonu  ta|ier 
lit  in  the  rant,  t  he  ilies.  which  are  retnovahle.  ar<'  of  special  die 
steel  witli  liardened  face- 

.  •  Tile  piston  is  packed  uitli  i-a>t  iron  ^iiaji  riti.L;>.  In  ordi-r  to 
facilitate   tiu-   exaHiinatioh   anti    renewal    .if   liic    rinj;-    tiu    jii^ton 

.  W.mI- stnl'rtnii  rw »x  ylan*!  is  split  ^. .  that  it  may  he  reailily  riini>\td. 
The  piston  n^ay  tiieii  he  raised  alxive  tile  top  of  the  cvlinder  and 
inspected    without   the  iieccs-sity   of  reniovinf^    the   ram    from   the 

;.'  Tin-  plain  l". 'ruing  'dies  sh>  iwii  in  tlu  illu-trati"ii  an  ii^nlar!\ 
tnrnJslKd  with  the  hammer,  lint  .-pecial  ilit-  ..f  an\  f.rm  may  le 
<|ilickly.  sivltstituieil.  IVir  accurate  rlic  work,  sncli  a-  formiiii;  and 
stainpinj:  liuht  -heets,  ihe  anvil  is.  ttirnished  with  liiree  h«a\\  c.-.-l. 
Iu!ij;»»  spaicCtl  lJI)de*{.,apiirt.  These  are  titird  with  hardiiud  centering 
.screAvs  hy  i>u:(ns.(-*r\yh1clt  the  i<,AVer  <He  »iUiy  he  uanrave]>  uli»H~fi. 
-.Tvitlt  tire  upper  < Hie.  .In  order  to  jrrovide  clearance  f«-.r  the  w.rk 
thcirawie  is  recessed  at  the  t-op  of  tie  anvilrind   the   fr<rnt  and 

-back  Aval]  >  are  renn:AVed.  thirs'  perniittini:  the  iia^^a;.:e  "f  loii^ 
Stock  i'hp'nsih-  the  I'ranie  wheii  it  i*  desired  to  work  the  stock 
across  the  die.  ;  .        •. 

•   Th*-.;air   admission,  to   the   r\lindir   i-    lontrolled    hy    a   Hmjile 

•  slide  valve  drHi>;ned:tQ  remain  tiyiit  re-jardle^^  of  wear,  anil  pm- 
y  if  led  with  s|iecial  i»<irts  to  jLiive  the  control  desired  The  vahe 
i>'  <'j'<^*'''''«-d  hy  the  Toot  U-,\t'r  shown  at  the  fr.int  of  the  anxil 
Tlii*  lexer"  is  .<leiire->>ed  hy  a  slT.nht  ])re«...nre  of  the  f.Mit  and  i\- 
.  ttTrne<!  to  it>  upper  .jwisition  hy  ihe  intll  of  a  cil  -prini.:  located 
in;ri»V'i;Wvt  itttluv;t>i.»nt  t>t  the  anvil.  \\  tu  ti  air  i-  admitted  t". 
tlK'  yalse  chainlier  the  ram  rises  to  its  np]ier  p">ili<'n  and  m  dc- 
pressitiji  tile   foot   hver  it   strikes  a  cpiick.   Mtappy   lilow  of  .yreat 

•force:  I'pon  relea.sinn  the  lever  ."-liylitly  the  ram  rtsej»  inManth 
r/^  it*  ifppi'r  tMtsitionvAvlrcretht-'  piston  i^  air  cnsliioned  S4i  that 
it  cannot  sti-ike  the  cxlinder  liead.  Tin  hammer  readily  responds 
rn  variations,  in  tile  fool  pressiirt  an.l  it  i-;  claimed  that  witli  a 
little  practice  the  ranije  of  operation  ma\  he  \aried  fr.nn  liiilit. 
rwiUly -rtMK'J*tvd  hlows  of  .slvtrft^^:h  for  ti^e   in   straiiihtenin?.: 

liiiht  inaterial  to  the  fna.ximnm  force  . if  tile  lianniur.  wliicli  i- 
suhieienl  for  the  redm-tion  i.f  2-in.  stock.  The  foot  cntr-.l  i- 
esjieciatly  suile^l  t«v  thi'  iniscellaiu-ous  clas^  ..f  work  for  which  tjie 
haijiiitvT  is  a«b»^>ted.'';3.^  '-.•';  ■■'■\-\.';;,"^  :     ''"v  .     ^■■' -^  ■"■.'■ ':■ 

"V  Thtdwimmer  is v|ji:;uuifaefiired  l)\  n.  K<lsil  I'arr.  llrie.  i'a.  An 
important  c«"»nsideratron  is  its  Coniparativi-  frenloni  fr<.m  limita- 
liotis  as  to«  location,,  heinu  independent  iiotli  of  line  shafliny  and 
a  stcanr-'it|r|(Iy.     It  i.s.hnilt  in  tvvo  sixes,  one  weiiihiiii:  .^Clt  Ih.  f..r 

'lit;htt..>ol  and;  soft  nieial  work,  and  the  ..ther  u  liiihint;  l._'(Ht  11,. 
.suifahit    for  .iieneral   foryinLt  operations  on   m.ilerial  2  in.  s(|iiare 

nr  smaller.  I  Jie  larger  hammer  occupies,  a  jjoor  space-  14  in.  hy 
24  fn.  atkr  staiid*-  5  lt.,4  in.  hiy!lt  :, -r  ■  ■  .;■;■ 


.  T.vt<i-  .\'>";.\  I.ihnriv.VNT.'.-^A'  (ufrinaii  chemical  journal  cntaiiis 
an  article  relatinji-to  the  it.se  »>f  talc  for  InliricatiuLi  iiiir|K>scs. 
Talc  does  not -hehavc'  liko  graphite  when  tre.iled  with  tamiin  si,- 
hitious.  l)nt  it  may  he  hrolt.uht  int..  a  line  nioKcular  st.tle  li\  heat- 
ing it  with  anunoniuni  carI>onate  or  hy  exjiosini;  it  i"r  *e\eral 
.  h^nirs  fo.  a  ciirrent  «'>|  dry  ammonia.  I  lie  talc  is  afterw.ir.l  dried 
11)  a  vacutim.  The  treated  material  can  he  susiicnded  in  water  so 
that  it  is  very  (iifticult  to  idter  it.  and  snii.sides  very  slowly 
in  hihricatinji  oils  of  ine<Iium  deiisitv.  When  once  snsiiemled  in 
a  neutral  oil.  the  talc  docs  not  sidisiile  on  heatinir.  1  lie  change 
in  the  character  of  the  talc  is  attrihutcd  to  the  ahsorjjtion  of  a 
minute  rpiantity  ..f  amm<.nia.  i"rom  40  to  d^  per  cent  of  ordinary 
talc  may  he  introduce<l  into  lua\y  mineral  oil.  f)rovided  the  oil  is 
added  to  thcfalc  ati(l  the  operatiem  tiot  carried  on  in  the  reverse 
■,   nianner;---;l/(if/»f>r<'ryv.,^;'-.  •.:•■•■■■••;.-■■•,':  .^    V'-V     ";-'■.;:-;."  '.';■'■.".  ^  .  ' 


MAGNET  FOR  REM( 

THE 


)VING   METAL  FROM 
FLESH 


\  ina.uiut  for  reiii.ivin.u  me 
is  oiu'  of  tin-  mo^t  powerin 
'>y  the  W  estinyliou-e  IJectri 
the  relief  di-partnieiit  of  it? 
ma'^iiet  is  nioiinled  on  a  ho 
is  usid  to  re;.^ulate  tile  aiiio 
tile  coils.  It  re(|nire<  4.tMK)  w 
powiT  to  siiiii>!y  UK)  Ma/da 
and    is   di'signed    for  operalioi 

It  is  Hot  an  ilifrr(|uent  occ 
ors  to  yet  hits  of  metal  in  tl 
the  installation  of  a  n.iaiiiiet. 


al  einhediled  in  the  tlesh.  which 
n  tlu  world,  lias  Keen  installed 
v*^  .Maiinfactnrinii  I'onipany  in 
i-"ast  i'ittshurgh  works.  The 
;  C'lntainiii.Li  tlie  resister.  which 
mt  "f  cnrreiu  tlou  in.y  throu.yii 
itts  for  its  oi>eraiion.  or  enough 
ann>s  of  .>2  candle  power  each, 

on   7(1  \  olt ».      •  •    -  ■       ■_ 
rrciici-   for  sted  and  iron   work- 
eir  eyes  or  hands,      i'revious  to 
he  (•>nly.  means  i>f  removal  was 


■    .    IVIagnet    in    Operation.     Reiioving    Steel    from    the    Eye 
i>\    |>r(d.inv'.  a  method  which  Is  .is  uricertain   as  it   is  i)ainful. 


."since   tiiis   machine   was   i>ut    i 
procee«ling    to    extract    such 
\>i«\\     in     which    the    foni^n    i 
near    tiie    pole    tip    of    the    mat 
tile    magnet    does    the    rest 
have  heen  extravte«1  in  this^iAa 
a    mmdier   of  din\ri'nt    stiajx 
of   w  i.rk. 


spiH-ds  avKl  I'lU'T  oi  m;ichme  t 
a  jHactical  imp. issiltiliiy  to  estal 
..r   premium    s\  stein. — .  I  iiirrirtiii 


1    operation    it    is   a    \  ery    simple  , 
articles.      The    jiortion    of    tlie- 
artlcie   is    eml(e<lded    is    placed 
net.    the    switdi    is    closed,    and 
oin^-    reiiiarkahU'    small    pieces,-. 

The  pide  )>iece  is  reniovahle. 
11"-;    »u(iplie<l    for   v.iri.'Us   classes 


,M\f'ii(.\K    IViWKK    .VVi»    PiK*>.v  rkXi— In    ;m.\    sji..].    if    tlu-    feids.. 

ols  ,if  the  same  class   vary,  it    is 
ish  a  just  Mild  itticient  itieceuork 
Mirrliiinst.  ..  V 


Matikim-    tou    (.\sKii\ki>KN   v(i.-    The    composition    c^f    c.lsc- 


Itardeiiiim    materials    varies    ver 


Moi^nirc    .  . 

Oil .. . 

( ':iil)i)ii    (  orp.TMH"  I    . 
('.ilcinTU   jiliosiilialr 
('.iKiiini  c.Trhoti.iu 
li.Triiini   c.nit>oii;itt- 
/inc  oxide   - ....... 

Silic.T      .......;  .  r.  , 

.Sulphntfs   rSO.„»    ., 
Sudium    chloriito    .  . 
.•sciiliiini   c.irlmii.'itc 
S'ilphides   (H)    ...... 


wiilely.       Ihe    following    tahic 


d). .ws    till    range   tif   variation   iv  seventeen    commerci.'d  cotnpo- 

Niliiiii'.   t«<ted ^  -  .        ,        ,     . 

IVr  Cent 

,»w    _'.6f<  to   i6.ir 

,iV  0.\1  to  211.76- 

, . .   <i.7  to  .s4.19 

..••   0.32  to  74. /5 

..1.2  to  11.57 

.. .      nil  to  42.0 

.V..'    nil  to  14.5 

....      nil  to     8.14 

. .  .tr.icc  to     .'.45 

.  .  .      nil  to     7.88 

...     nil  to  40;0 

...     nil  to     2.8 


-Macliiiicrx. 


~  .-■»:,.«=  • 


Defaietmemt 


:■•  E.  ]!:  Kt<.1t«;n^.  -ni-ki'  iii>i;«.'a*ir  r>f  tl^c  Vity  of  Clcvclaiijl;  has 
siiliiniltn!  a  ri-piiri  -li'.uiiii;  that  tlic  di'ii-iity  of  loonnoiivc  siuokc 
iliiriii;^  tlif  MO>!i<I  IkiI;  "i  1'14  ik-crvusid  7'*  pvr  cCmu.  as  coi,nparv<l 
\vitfi  the  second  Iiali'  nf  !'>!>?.:•  : '"'L^'  ;>  "":■■-:■-':'■  ,-/-'^ 

i-.-  A'lVrOss  ••1o^llat^•il  irniu  Wra  (vu/.  Mexico.  I'lliruary  2,  an- 
ii'Uiuvd   ilii'  n  "iKniiii:  "t   tlu-  railniad  Intuii-n.  that  placv  ;ind 

.  AU'xk'.o  I  it\.  with  a  i»a>><-timr  train  riuiniiin  thri»u!>h  for  tllc  t\rst 
time  since  Nuvcnihcr  1*A 

The  Chicatro  &•  Ah^n  ha<  rvache<i  an  ai<reenieiit  with  a  coni- 

..  inillee  reprcM^Dtiiiii   iu  iraiii'mii.  providing;   for  increases  iit  pay 

vior  flagnjcii  and   train   haiisiagenien.-  iitid  a  ;uuiiil>^:  of  changes 

in  Working  oonditions,  iHcliulin.u  payI^e]^lt  for  tcrniinal  overtinie, 

and  extra   pa\incnts   fi.r   vv<'>rk  <aUside.  <)rthe  regular  mitthle. 

Rcprcscntaiivcs  <if  the  e<indticti>rs\  irainineji'sl  ciijiineinenV 
and  lirenien'.-.  unions,  in  Ohio,  have  aiUMuncvd  thai  they  will 
coiicentrare  their  elV<>rts  Jietofe  tJie  leiiislature  this  year  <in  the  . 
A'flfort  to  seciirc  tlie  passage  of  t lie  train  Hinit  hill  au<lt<>  tij)- 
posc  the  ripcal  of  the  extra  crew  law.  luit  will  iirge  no  oth^^i^ 
'anti-niilr(>ad  legislation.  .  .  ■ 

*    A  liiU  has  iWen   introvlucvd   in  the   Missouri  lejjtslatlire  to   re- 
<|uire    interstate   railroads    to.  vstalili^h    >tation:s not  , more   than 
liee  iiiiles  from  tiie  -tate  line,  to  |mt  an  asent  in  cIuirRe  ian«r 
stvO  '^^i'l^  lonii  enough  to  enaMe  passeiigers:  I<>  1»uy new  tickets  ' 
rand   have   t^lieir   haggaye   rtvhvcked.  in   order,  to   take  advantJIge 
^Vii  tlie  V'wer  intrastate  pa^senyer  fares,  ;.      ^    '  ■-''■; 

'.  .-file.  Secretary  o|'  liu-  Interior  has  rec^MUTnetuied  t*^^-'''''i^'*'-'S^ 
:aiv  apj»r<jprfati<»ti  uf  ?J.(XX).0()0  tor  the  use  ,<:rf  Itis  dipartment 
ill  tin; :  worlx  idf  huijiding  the  propt>sed  governmeni;  railroad  in ; 
Alaska.  An  appropriation nf  j5I.(K)().(XX>  was  made  at  the. last  / 
sessi(in  of  Congres-.  Tlie  secre'.ary  has  ii' >l  yt't  rea'clii'd  any 
tlt'v'i^^ion. as  to  the  purch.ase  }»f:  the  i'^>pper  Kiver  JitOCorfh  \\ est^ 
ern  tft  the  Alaska  Xortluitt  Ix-tlt  of  wlrioh  rorVds  may ; j>e  :iH- 
elwled  in  the  itroiwised  g<>vetfn!nem  syiiiem/      :,:      :  ,    '•    ■;'■•: 

'11  W.  Thornton,  fornuTly  general  ->iiperintendent  <«f  the  l.on.H' 
Island  i\ailr..ad,  now  miKT-d  nianager  of  the  C.ireat  Kastern  oj 
luiglnnd,  has  "made  .i;..od."'  This  statetucm  caiiie  in  a  recent  ; 
jircss  despatch  frtKu  Lontltnt.  saying  that  at  the  anitilal.nteeiing 
of  tile  sharehoMers  of  the  (ireat  Kastern,  Lord  Claud  11  aniillon. 
the  chairman  ot  the  vornjiany.  paid  Mr.  Thorntt,m  a  stJecial 
triliute :  ami  that  the  meetitig  unanim'  >u.-ly  agree<l  that  Mr.  Thorn-, 
loir,  alrj.'^ady.  hef' n\  idling  out  a  x'car's  service,  had  fairly  jusfiluHl 
his.  scleeti*>n  as  manager.   ;v    ;      .  '  '  ■ :_       .^.V    :  .  ;.v.' 

i'ive  years  ago.  in  co-operation  with  the  IViutsylvania  State 
<  oll».!.;e.- the  IVmtsylvania  Iva.ilroad  org.anized  its  llrst  clasf  of 
•'l.'P''entjce.s  f^r  school  instruction.  1  hi-  school  was  est-'hlishcd 
at  the  .'Vhtkona«hof»san<J  .30  pupils  were  ertrolled.  TUi^;e  hranch 
srh/)uls  have  since  been  oi^ened  at  otlver  points  ('•n  the  line,  arid 
today  the  total  enrollnuiit  mnnher^  MYi  viMingr  men.  Thus  far. 
l.il    apprentices   have  yonjpleted  the  jnll   three-year  conrs*-  and 


ha\  e  heeH:j4ra«luated   frotn   the   schriol;  aiM>r<  ^vitnately"  f<l>  -tilt>re 
\vjll  he  added  to  this  hiuuhxf  hy  the  classes  golug  ..ut  this  ,>:ear.  . 

The  .Viriericatt  :M«seuni  -if  .'*»afet\.  Wtlliam  11.  Tohuan.  di- . 
rector,  lilade  its  tumual.  award  of  nie«lals  on  I'ehruary  10.  at  tlie 
I'nited  Engineering  Sf'cieties  Imildiijg,  29  West  .Thirty-ninrij 
^trt^a.  \\AV;VorIcAjiy.  The  E  M.  Harriman  Mvmorial  medal, 
,f<ir  the  American  >team  railroaiL  which  during  one  year  has  hti'ilv 
the  nl'ost  sue(.'e.>sful  in  iirotecting  the  livx-s  and  Itealth  t<f  its  vrri* 
ployevs  and  of  the  puhlic.  was  presente<rt<i  i1k'  New  A  <irk.  Ceu- 
irai.-  -  Tlie  Viith<<ny  N.  I'.rady  luedaT  ifor  ;a'  siinilar  puriJ<jsie, 
.a\var<led  to  an  eletirie  railway,  w eiit  to  the  IV^ston  l£Ji*vated.  ,;^   . 

.    The'  rar1n»ad  Committees  <  'l  the  house  and  senate  of  tlie  Kansas; 
■legislature  held  a  hrariiig  on    leliruary  1.  on  tTv  extra  crew:.  i\i6 
tniin    limit    and    other    bill.>    affecting    railroads    and    their   eni- 
pliivees:     <')ttU!ers  <if  the    railroads-  an«t  rejrreseirtatJves  of  the: 
etnployees   appeare<l  and   presented  arguments;     .Vll  of  the  em^' 
jdoyees"  rejiresentatives' favored  the  hills.  excejU  a  tiegni  porter, 
representing  the  porters,   who  opposed  tlje   extra   crew    hill,  on 
the  grounil  that  if  ait:  e>itra  hrakeitiaii  or  .tlagmati.  were  rx-quired 
•••ft  passenger  trafnslhe'climjnation  of  the  tr,'tiii  jiuriers  woujd  ff«1- 
lowv     -V.    De    liernardi.   ginentl    suiii-nnteHdent Dt  the    Missouri 
I'acit'ic,  said  that  if  the  Iiiil   were.  pa>,setl,  for  every  extra  hrake^  • 
tiian  added  it  wiiuld  heneccssary  f<(r many  roa<ls  t<}  lay  off  two  /• 
tracktfieu  as  a  measure  "f  ic<  >n<iuy,  and  that  .the  tracVmeu  were'  ' 
more  essential  to  safety  than  the  extra  Jirakeman.     keptesentar..: ' 
tives  i^f  the  roads  al>ohn-Ught  out-  the  fact  that  the  trainmeii  < 
had  iieveratteinpted;  to  negotiate  v\  ith^  tin*  prticer*  of  the  roatls^ 
f<>r.extrad)r;ikemen;;::\-;-':i    .r.'"    ,,     "'>:■:•■"•'■'■'.        \'  '"■^...-.^  ':\-"'.'' 

;' ■'{ '^l'"     ;;.■.'•-•:.;::■  A- :;  WLk  to  .--a  p  c  r  h  nticks  ■;";>;,:  •;:;■"  ^C;  ^':  l<\  ;- 

On  jM;hraat>:;  15,:  <je<'rge    M.    Kasfprd,  .chief   engineer   of   the; 
railp>ail    lUpaftnunt    of    .h-siph    T.    I'vyerson    &    $>>u.    niade  ^all 
address  hefore  the  ajiprentices  <if  tlie  tliica«o  iSt  Xorili  Western 
at  Chicago.v  Thi"  iAlk  \vas  inleiKlcd  to ;H»ve  rij<?  h^s  a  hjgger  aiwt-  ■''■ 
hr<>a«ler  \nVw-  irf . tI;V  <4j»tJ( >rtuiiuies  \viiich  kiv  l>efore  thehi  atid  i^i' 
the  pi'SsiViiHiies  which   uii.iiht   re'-nh   if  they  were  to  .fon»A\    tlu-ir; 
:wx>rk; in, tlie  right  >^j>irit-XJic  title  of  the  aihlress  \\*is  "Making-' 
ileitres."     "(^Iioose   to  lie   heroes."'   said  Mr,    Dasford.   "in  the 
heroism  of  simple  h<inesty  in  tlie  w<.rfc  whtoh  shows  a»d  in  that.  ' 
which  lies  concealed,  that  you  may  look  hack  in  \-ears  that  are 
t^i  Cvnile.  |)r«)ud  that  yon  ha\e  done  an  important  pan  in  inakinc 
the:t'hicas.o  &-    Ns'orth   Western   a  hettcr  railroad.     To  see.  what 
is;  right.and  iViittS^dr'  it^  is  wanti'f  cotrra^."     Thti'sMldress  was 
etitiiusiasticallA'  Tceeiyed,     -  ."   ;;    ■  V    '/  ;:  '\^y':"~'^  :.::'•':    cl 


:X] 


'■■f'\  •-■'"';  ;->  "A..:; S^;;  Mv   F.    BOII.FR    CODE  v  .'^^-^^ ' -vX^ ivC.:'- ■ 
T^c   Uriler  e«>de  c<iiiiniitti'e   of  the    \in<i^can    Soavty   of  Me- 
chanical Kngiiuers  Ifcv*.  made  ;i  iintd  report  oii  this  suhject.  whicjt 
h.is  hevii  accepted  hy  the  conncil.      Tliis  liual  rej)ort  it,,  the  rt'sullt  . 
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of  the  work  of  the  original  ODniniittte.  of  which  John  A.  Stevens 
is  chairman,  and  an  advisory  committee  consisting  of  engineers 
representing  various  phases  of  the  design,  installation  and  opera- 
tion of  boilers.  This  advisory  committee  included  the  follow- 
ing representatives  from  the  railway  ticlil :  1*".  H.  Clark,  general 
superintendent  of  nmtive  power  of  the  Baltimore  &  Ohio;  .\.  L. 
Humphrey,  vice-president  and  general  manager  of  the  W  esting- 
house  Air  Brake  Company;  H.  11.  \'aughan,  assistant  to  vice- 
president.  Canadian  Pacific  Railway,  and  \V.  V.  Kiesel,  Jr..  as- 
sistant mechanical  engineer  of  the  i'ennsylvania  Railroad.  I  he 
code  is  considerably  shorter  than  when  originally  l)rought  out 
by  the  connnittee;  and  the  rules  laid  down  in  it,  of  course,  do 
not  apply  to  boilers  which  are  subject  to  federal  insjiection  and 
control.  The  original  committee  and  the  advisory  committee 
ha\e  been  continued  as  one  an<i  will  meet  once  a  year  in  order  to 
make  an\  changes  tiiat  advances  in  practice  may  make  neccs.sary. 
At  these  meetings  will  also  be  taken  up  any  change  which  may 
seem  necessary  in  a  rule  liecause  it  works  unnecessary  hardship 
on  an}'  particular  class  of  boiler  makers  or  users.  ,  j 

■:  ''--]':r:f-:.'-^l 

:^;'  M  AND     CONVENTIONS         ^  '• 

Atv.crican  S.>cirty  for  Tcst'ir^  MatcrUils. — The  eighteenth 
annual  meeting  of  the  American  Society  for  Testing  Materials 
will  be  held  at  tiie  Hotel  1'raymore.  Atlantic  City,  X.  J.,  on  June 

22-26,  1915.     v.:,,,u-.,-:v^' -■i-.>^>.,rv.,:„r--,-  •:••;  ^.^^/y■,•:^.■■■;;.  v  A 
.    Air    Brake    Association.— the    twenty-second    annual    conven- 
tion  of   tlie    Air    I'.rake    Association    will    be   held   at    the    Hotel 


\0L,  «9,  Xu    3 


Personals 


//  is  our  desire  to  make  tliesc  iolumus  coier  as  completely  as 
fossible  all  the  changes  iluit  takli  place  in  the  mechanical  de- 
partments of  the  railways  of  thisyountry,  and  Tjce  shall  greatly 
appreciate  any  assistance  that  our  tvaders  may  give  us  in  helping 
to  bring  this  about.  I  ■.lii^i-.^l:"-.  :v*'"'<'-. 

GENERAL 

.\.    R.    AvKk.s.    who    uas    gencraj   mechanical    engineer    of    the 


Lake  Siiore  &  Micb.iiMu  Southern 
li.ies  west  of  lUittak  uith  office  a^ 
principal  assistant   engineer  of  tht 
duties    car   design    and    constructio 


and  other  Xtw   York  Central 

Chicago,  has  l)een  apjjointed 

New   York   Central,  general 

witb    hcadqiiarters   at    New* 


York. 

R.  M.  Browx  has  been  appointee  assistant  engineer,  in  charge 
of  engineering  and  drafting  at  th<  locomotive  and  car  shops  <if 
the  Xew   York  Central,  with  headquarters  at  Cleveland,  Ohio. 

■  JosEi'ii  CiiiULEV,  assistant  superi  itendent  of  motive  power  and 
rolling  stock  of  the  Xew  York  Central,  with  headciuarters  at 
Cleveland,  Ohio,  now  has  jurisdiction  over  the   Illinois  division, 

I'".  S.  Gallachkk  has  been  api  oitited  assistant  engineer,  in 
charge  of  car  design  and  specirtcati  ins  of  the  X'ew  York  Central, 
with  headquarters  at  Xew  York. 

W.  15.  (lEisKR.  who  was  acting  i  htmist  and  engineer  of  tests 
of   the    Xew    York    Central   &    Hu  Ison    River    at    West   Albanv. 


y.-  .J  . 


Sherman,  (.bicago.  111.,  Tuesday,  May  4,  1915. 
report  on  the  Accimndation  of  Moisture  and  its  Elimination 
from  Trains  and  Yard  Testing  Plants,  Adequate  Hand  Brakes 
on  Heavy  I'assenger  Equipment  Cars,  Xeed  of  Efficient  Clean- 
ing and  Repairing  of  Freight  Brakes,  What  Shall  We  Do  to 
imi)rove  the  Present  Pneumatic  Signal  Device.  Difficulties  the 
Railroad  Companies  Encounter  in  Endeavoring  to  Run  100  Per 
Cent  Operati\e  Brakes  in  T'reight  Service,  and  M.  C.  B.  .\ir 
Brake  Hose .  Spccilicutions. 


Committees  will       ^^^    ^  •    '^''^    been    appointed    assist mt    chemist    and    engineer    of 


tests  of  the  Xew  ^'ork  Central  at 


P.  P.  MiKT/,  who  was  mechanica 
&  -Micbiuan  Southern  at  Clevelan 
assistant  engineer,  in  charge  of  loc 
ti'ins.  of  the  Xew  York  CcJitral, 
York.  •'■ 


. .  -•■^:?  - 


:  '■»• 


■_   7  lie    follouniiji    list    t;iii:<    >:aiiu's    i>f    sctriclarics.    {lutes    of    next    or    resiiltir 

tnccfinfis,  and  j^laccs  of  meeting  of  meclmiucal  associations. 

Air   JtRAKE   .XssdciATiux. —  F.    M.    Nillis,    5o    State    St..    ISoston,    Mass.      C'or.- 

venti*  n.    May   5-7,    1915,    lintel   Slierinat',   Chicago. 
AkeRu'a.n      kAiLK'i.<D     Master     Ti.nneks.     COitersmitiis     and     I'ii'EI  itters' 
.VssociATio.N. — VV.   K.  Jones,  C.  \-  X.   VV.,  3814  Fulton  street,  fliicago. 
.\nniiai    meeting,    (iiicago. 
American    Railway    .Master   Mechanics'   Association. — J.    W.   Taylor,    Kar- 
|)cn    building,    t'liicago.      Corivention.    June    9-11,    1915,    Atlantic    City, 
X.   J. 
American    Railway   T<hvl  Foremen's   .\s.sociatiok. — Owen   I).   Kinsey,   Illi- 
nois Central,   Chicago.     Coi.vcntioii,  July  19-il,    1915,   Hotel   Sherman, 
Cliicago. 

Testinc    Materials.  —  Prof.    K.    Marburg,   University 
I'hiladtlphia.     Pa.      Convei  tit  n,    June    22-26,     1915, 
Atlantic    City,    \.   J. 
.Mecuaxicai.    Knc.i.neers. — Calvin    W.    Rice,    29    W. 


,Vest  Albany.' 

engineer  vi  the  Lake  Shore 
1,  Ohii>,  hlft;  been  appointed 
imotive  design  and  specifica- 

with    heatlquarters    at    New 


P!.  F.  Xeedha.m,  superintendent  cf  the  locomotive  and  car  de- 
I  i'.rtn:ents  of  the  Wabash,  has  ren:o)  ed  his  office  from  Springfield. 
111.,  to   Decatur. 

P.  Kotn  K.MoKK  has  been  appninte  1  mechanical  eitiyincer  of  th? 
International  &  Great  Xorthern.  with  office  at   Palestine.  Texas. 

H.  E.  S.MJTti.  who  was  chemist  pnd  engineer  of  tests  of  the 
Lake  .Shore  &  Michigan  Souther  i  at  Collinwood.  Ohio,  has 
been  appointed  chemist  and  engimer  of  tests,  with  supervision 


New      ^'<■rk.       Annual     meeting,     l)ecember     7-10, 


Kl.ECrRICAI 

t .  &  X. 


Engineers.    -Joseph    A.    .Xndreucetti, 
W.   Sta.,   Chicago.      Annual   meeting. 


•'American    Society    for 
of     Pennsylvania. 
'■•■  Hotel    Traymoro. 

vAmerican    Society    ok 

Thirty-ninth     street, 

V  1915,   Xew   York. 

■Association    oi-    Railway 

•^  •■;-:..  C.   \-   X.   VV..   Room   411, 

■    -  '  ~-''  October,    1915. 

Car   Foremen's   .\s.sociatio.n   of  Chicaco.-  -.\aron   Kline,   841    Xorth    Fiftieth 

(  ourt,   Chicrigo:    2tl    .Monday   in   month,   excejit   July   and    .\ugitst,    l.yt- 

ton    building,    Chic.igo. 

'."Chief    IxterciiaN(;e    C\r    Inspectors'    and    Car    1-"orkmen's    As.sociation. — 

.S.   Skidmore,  946  Richmond  street.  Cincinnati,   Ohio. 

International    Railway    Fcel    .Association,     t".    Ci.    Hall,    922    McCormick 

building,   Chicago.      Conventioi',    May    17-20,    1915.   Chicago. 
IxTERNATio  <Ai,    Railwav    (iEneral    I-'oremen's    .\ssoci atiun.  —  \\'illiam    Hall, 
1126    VV.    Broadway.    VVinora.    Minr.      Convention,    July    13-16,    1915, 
Hotel    Sherman.    Chicago. 
International   Railroad  Master   P.i.acksmitiis'   .Association. — A.  T..   Wood- 
worth.    I.inin.    Ohio.      Converticn,    .\ugust    17,    1915,    Philadelphia,    Pa. 
Master   P.oiler  Makers'   .Xssociation. — Harry   1).   V'ought,  95   Liberty  street, 

Xew    York.      Convention.    May   26- JS.    1915.   Chicago.   III. 
M.\STER    Car    P.iilders'    .Xssociation.    -J.    VV.    Taylor,    Karpen   building,    Chi- 
cago.     Convention.  June   14-16,   1915.   .Vtlantic  City.   X.  J. 
M.\STER    Car    and    I  hcomhtive    Pmnters'    .\ssoc.    of    I.'.    S.    and    Canada. — 
.\.   P.   Dai  e.    n.   &   M..   Reading.   Mass.     Convention.   September   14-17, 
'-■■>.■■     1915.    Hetroit.    Mich. 
NiACABA    Frontier    C\r    Men's    Association. — K.    Frankenberger,    623    Rris- 

bane    buildire.    Ituffalo.    X.    Y.      Meetings   monthly. 
Railroad  Master  Tinners.   CVip'-ersm iths  and   Pipefitters'  .Association. — 
"  v.,  V     U.   O.    Thompson.   C.    &    F.    I.,   Danville,    III.      Annual   meeting.    May, 

'      1915 
Railway    .Storekeepers'    .Vssocmtion. — J.    P.    Murphy,    Box    C,    Collinwood, 

Ohio.      Convertiop.    May    17-19.    1915,    Hotel    Sherman,    Chicago. 

Traveling    Fncneers'   .Xssociation. — VV.   O.   Thompson,   X.   Y.   C.   &  H.   R., 

East  Buffalo.  X.   Y.     Convention.   September.   1915.   Chicago,  III. 


siiection.    of    the    Xew    York 
invood.   Ohio. 

f  the  .Mberta  division  of  the 
has  been  ai)i)ointcd  assistant 
he  Eastern  Lines,  with  head- 


over    laboratories    and    materia]    ii 
Central,   with   Iiead(|uarters   at   Coll 

G.   Whitki.kv.  master  mechanic  i 
Canadian   Pacific,  at  Calgary,  .\lta. 
superintendent  of  motive  power  of 
(|uarters  at  Montreal.  Que. 

..:-...■■■;. 

MASTER    MECHANICS    AND   ROAD    FOREMEN  OF 

..-.•:=.,;  ENGINES  .:^::>:«.V.-.^.    V-.'.: 

!-^.  T.  \RMSTknNr.  has  l)een  ai)pofnted  master  liiechanic  of  the 
International  &  Great  Xorthern  aj  Palestine,  Tex.,  succeeding 
T.  Windle.  resigned. 

E.  J.  HR^A.\T,  general  foreman  <if  the  International  &  (ireat 
Xoilhern  at  Houston,  Tex.,  has  be<|n  appointed  master  mechanic 
at  Mart,   Tex. 


.\.  F.  Caskey  has  been  appointee 


road  foreman  of  equipment 


of  the  Des  Moines  Valley  division  c  f  the  Rock  Island  Lines,  and 
that  part  of  the  Dakota  divisii>n  1  etween  V'alley  Junction  and 
Gowrie,  with  head(|uarters  at  Yalky  Junction,   la. 

A.  E.  Dales  has  been  appointed!  district  master  mechanic  of 
the  Canadian  Pacific  at  Brandon,  MJan.,  succeeding  L.  G.  Fisher. 

L.   G.    Fisher,  formerly  district  master  mechanic  of  the   Ca- 
nadian   Pacilic    at    Brandon.    Man.. /has    been    appointed    district 
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N.    M.    Barker 


master  mechanic  at  Cranbrook,  B.  C.  succeeding  A.  Sturrock, 
promoted. 

J.  T.  Flavin  has  been  appointed  master  mechanic  of  the  Illi- 
nois division  of  the  New  York  Central  at  Gibson,  Ind. 

Ge(  RGE  S.  Graham  has  been  appointed  master  mechanic  of  the 
Pennsylvania  division  of  the  Delaware  &  Hudson  at  Carbondale, 
Pa.,  succeeding  John  J.   Rcid.  transferred. 

r.-  N.  M.  Barker,  whose  appointment  as  master  meclianic  in 
charge  of  tlie  mechanical  and  supply  departments  of  the  Copper. 
Range    Railroad    at    Houghton.    Mich.,    has    been    announced    in 

these  columns,  entered 
railroad  service  as  a  ma- 
chinist apprentice  a  n  d 
\v  as  empbiyed  as  a  ma- 
chinist fur  several  years 
on  western  roads,  durint; 
which  time  he  prepared 
iiimself  for  college.  He 
entered  the  University  of 
Arizona  at  Tucson, 
where  he  specialized  in 
mechanical  engineering, 
and  at  the  same  time 
was  engaged  as  instruct- 
or in  machine  shop  pracr- 
tice.  I'pon  leaving  col- 
lege he  again  entered 
railway  service  as  ma- 
chine shop  fo-reman  of 
the  Cerro  dc  Pasco  Rail- 
way at  Cerro  de  Pascci, 
Peru,  and  was  later  ap- 
■,:  f /:■■':./      pointed   assistant   master 

Ynechanic  of  this  road.  Mr.  IJarker  left  this  position  to  return  to 
the  United  States,  wliere  he  again  took  up  railway  work,  being 
employed  as  a  draftsman  on  the  Xevada  Northern  at  Ely.  Xev. 
He  left,  this  road  to  become  superintendent  of  construction  for 
the  A.  Hughes  Construction  Company.  Denver.  Colo.,  and  for 
the  past  several  years  has  been  engaged  in  tliis  capacity  on  gen- 
eral engineering  work  in  the  West.  He  severed  his  connection 
with  this  company  on  his  api)ointmcnt  as  master  mechanic  of 
the  Copper  Range  as  above  noted.  .;;.■,'      I.'.  I." 

\V.  H.  Kei.ker  lias  been  appointed  assistant  master  mechanic 
of  the  Baltimore  &  Ohio  Southwe.stern.  at  Cincinnati.  Ohio, 
succeeding   .\.    E.   McMillai}.         ;_  .     .  .'  . 

C.  Kyle  has  been  appointed  master  mechanic  of  the  Atlantic 
division  of  tlie  Canadian  Pacific  at  St.  John,  X.  l>. 

.\.  E.  McMillan,  assistant  master  mechanic  of  the  Baltimore 
&  Ohio  Southwestern,  at  Cincinnati,  Ohio,  has  been  appointed 
master  mechanic  of  the  Indiana  and  Illinois  divisions,  witli 
headquarters   at    Wasliington,    Ind...    .  .     ....     ;.••..•..>■ 

John  J.  Rfid,  master  mechanic  of  the  Pennsylvania  division 
of  the  Delaware  &  Hudson  at  Carbondale,  Pa.,  has  been  ap- 
pointed master  mechanic  of  the  Susquehanna  division,  witli 
!iead(|uarters  at  Onconta.   X.  V.,  succeeding  William  Malthaner. 

H.  Selfridge,  formerly  general  foreman  of  the  Oregon  Short 
Eine  at  Salt  Lake  City,  I'tah,  has  been  appointed  master  me- 
chanic of  the  Xevada  Northern  at  East  Ely.  Nev.  Mr.  Sel- 
fridge  was  born  on  July  12.  1872,  at  Brownsville,  Minn.,  his 
parents  soon  afterward  moving  west  and  settling  in  Oregon. 
After  receiving  a  high  school  education  he  became  a  machinist 
apprentice  in  Tacoma.  Wash..  tini.shing  with  a  special  course 
of  one  year  in  the  boiler  shop.  He  then  entered  the  service  of 
the  Central  Pacific  at  Sacramento,  Cal.,  as  a  locomotive  fireman. 
In  1898  he  was  promoted  to  engineman,  in  which  capacity  he 
was    employed    on    various    divisions    of    the    Southern    Pacific 


until  the  fall  of  190?.  when  tie  left  the  service  to  engage  in  other  ;;: 
business.  Mr.  Self  ridge  subsequently  re-entered  railway  work,  .-•.": 
l)eing  employed  in  the  locomotive  service  of  the  San  Pedro,  -f'^ 
Los  Angeles  &  Salt  Lake,  the  Denver  &  Rio  Grande  and  tlve  v  ;.- 
Union  Pacific  until  April,  1907.  He  then  entered  the  service 
of  the  Oregon  Sliort  Line  as  district  foreman,  and  has  since  been 
connected  with  that  road  in  various  capacities  until  his  ajipoint-  ...  •:■ 
ment    as    master   mechanic    of   tlie    Nevada    Northern,   as   ttoted  .;;?^^V 

above.  -Z-^''^:''  :  -■ :'     ';    ,''V->'*''.-..  :  v  :.;?  -^'i-i-  ''.■'.■''  ''■■  --i-j 

■A  Stirho<k,  di.strict  nia.'^ter  mochai:ic  of  the  Canadian  Pacific 
at  Cranbrook,  B.  C.  has  been  appointed  master  mechanic  of  the 
.\'lierla  division  at  Calgary,  Alta..  succeeding  G.  Whiteley. 
promoted.  'v\  .V:---^     '  .~;   "  -      ■■:■  . -v-^o  -/- ': 

■;  E.  B.  Van  Akin  las  been  appointed  road  foreman  of  equip- 
ment of   the    Minnesota   divi^ion    of   the    Rock    Island    Lines    at  .  •  . 
Manly,  Iowa.        ;u>  ■ .  ..^"; ,  ,  .  ^      .^jV-. :-.       y-' ■-■'.[:■-, .-■■.■-■:\^: 

A.  Young,  roundhbnse  foreman  of  the  Chicago.  MiUvaukee  & 
St.  Paul,  at  Chicago,  has  been  appointed  district  auisttcr  meclianic 
at  Milwaukee,  Wis.  '■■^■/■.■^- :■'':<■■■  ;■■■';  ;    ;••.    :..■:.;..: 

AV.   ^L\LTHANER    whose   ai)pointnH'nt   as   master  mechanic   of 
the  Baltimore  &  Ohio  at  Xewark.  Ohio,  was  announced  in  these 
columns  last  month,  was  born  at  Salem.  N.  V;,  August  4.  18/4. /j.; 
■-,..:..  .    ■    ,     ..    ;     He    entered    railroad v-;'- 

jrcrvice    as     a     machinist:' ; - 
apprentice  on   the  Dela- •.?'" 
ware  &  Hud.son  at  Green  :.;"; 
Island.    X.    Y..    in    1889,^^;^!; 
and   at   the   end  of   four//"'-  ;' 
years   was   made   a  gang  ••:> 
foreman     in     the     same    3= 
shop,  serving  in  this  ca-c'  :.; 
pacity  on  various  classes..  ■  • 
of  work  imtil  1896.     He  ::;^; 
then    left    raihva\    work  ■-•:" 
and  served  as  a  macliin-:.v 
ist  for  the  (Icneral   I'lec-   .., - 
trie  Comi)any  and  other  '•■;* 
m  a  n  u  facturing   ci  impa- 
nies  for  two  years,  wlien 
he    again    entere<l    the 
Green  Island  shops  of  the 
Delaware  &    Hudson    as.-,;, 
foreman  of  the  air  brake  :. , 
department.     In   1900  he  .■•-- 
••   .     '     became     terminal     fore- 
man  of  the   same    road   at    SchenectadyvN,  Ym^-ih*! -after   two 
years  in  this  capacity  was  appointed  general   foreman  at   Piatt s- 
burgh,   N.   Y.     in   1904   he   was   made   division   master   mechanic 
of  the  Saratoga  &  Champlain  divisions  of  the  Delaware  &  Hud- 
sou,  which  position  he  occupied  until  1912.  whvn  he  was  trans- 
ferred to  the  Susquehanna  division.     He  leaves  this  position  tns  .  ;- 
enter  the -service  of  the,  Baltimore  &  Ohio. 

■^iW^^0^S^■■■^^^^^  DEPARTMENT  ^^Sl^V^C^^^.  /■' 

A.  Berg  has  been  appointed  general  foreman,  car  department 
of  the  Xew  York  Central  at  W  esleyville.  Pa.,  succeeding  O, 
i'dodd.   transferred.  ■'/''■ 

O.  Bu  DO.  formerly  general  foreman  of  the  car  department  of 
the  Xew  York  Central  at  Wesley ville.  Pa.,  has  been  transferred 
to  Sandusky.  Ohio,  as  general  car  foreman  at  that  point,  succeed-/: ;. 
ing  R.  .\.  Fit/,  transferred.  .      .=      .,;;  ...' 

R.   .\.  I-'iTZ.  formerly  general  car  foreman  of  the  New  York:"'.--, 
Central  at  Sandusky,  Ohio,  has  I)een  transferred  to  Xottingham, 
Ohio,  as  general  car  foreman. 

W.  B.  McXiECt,  formerly  car  foreman  of  the  Grand  Trunk 
Pacific  at  Jasper,  B.  C.  has  been  appointed  car  foreman  at 
McBride,  B.  C.  v;-    .     v    ; 


W.   Malthaner 
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'•"   T.   Si'EXCE.  formerly  car   fireman  of  the  Canadian   Pacific  at. 
Fort  William,  Ont..  has  been  appointed  general  car  foreman  at 
Vancouver,  I>.  C.  suoceedinti  W.  C.  Hodgson. 

Georck  Tho.mi'SoN,  district  nia.>iter  car  l)uilder  of  the  New 
York  Central  at  Englewood,  111.,  has  had  his  jurisdiction  ex- 
tended over  the  Illinf)is  division. 

;•  SHOP    AND    ENGINE     HOUSE 

E.  Btoo.Nt  has  been  appointed  shop  demonstrator  and  chief  ap- 
prentice instructor,  of  the  Chicago  &  North  Western  at  Chi- 
cago,  [11..   succeeding   E.   H.   Morey.  I'."-:-'  •'.  - 

:■    Geirge  H.  Lwcock  has  been  appointed  locomotive  foreman  of 
the   Grand   Trunk    Pacific   at    I'.ndako,   H.   C,   succeeding   (ieorge 

McNeil.  ..■■:  .    .; 

J-  :i:,:r.r^'  :'\'■^c■  '■.:-'.■■  -vv-.,,'"" 
C.   LuNDBf'RG  has  been  appointed   roundhouse   foreman   of  the 

Chicago,  Milwaukee  &  St.  Paul  at  Chicago,  succeeding  A.  Young. 

John  McR.\e,  locomotive  foreman  of  the  Canadian  Pacific  at 
Revelstoke,  B.  C.  has  been  appointed  shop  foreman  at  Kani- 
loops,  B.  C,  succeeding  G.  Dillard. 

'  E.  H.  Mdrev.  shop  demonstrator  and  chief  apprentice  in- 
structor, has  been  appointed  foreman  of  the  new  erecting  and 
machine  shop  of  the  Chicago  &   North  Western,  at  Chicago,  111. 

J.  A.  Mitchell  has  been  apiiointed  locomotive  foreman  of  the 
Grand  Trunk  Pacific  at  Biggar.  Sask.,  succeeding  A.  S.   Wright. 

C.  M.  Newmax  has  been  ai)p(Mnted  superintendent  of  shops 
of  the  Baltimore  &  Ohio  Southwestern   at  \\  ashington,  Ind. 

.       '  '^^  COMMISSION  APPOINTMENTS 

Walter    .Mexander,    who   has    just    been    appointed    a    member 
of  the   Railroa<l   Commission   of   Wisconsin,  has   for  the  jiast   13 
years   held   positions   as   assi.>^tant    district    master   mechanic   and 
district  master  mechanic 
at  Minneapolis  and   Mil- 
•Waukee   of   the   Chicago. 
Milwaukee    &    St.    Paul. 
The     law     creating     the 
Railroad  Conunission  re- 
quires  that   out-    meml)er 
be    familiar    with    trans- 
portation conditions  and 
l)roblems,     and      it      was 
Governor    Philipp'.-,    idea 
that  a  man  who  has  laad 
practical     ex|>crieticc     ii' 
railroad      operation,      a^ 
well  as  a  technic:d  train- 
ing as  a  mechanical  en- 
gineer,    would     be     best 
suited    for    the    position. 
Mr.  Alexander  was  born 
in  Glasgow.  Scotland,  and 
went     to     Milwaukee     in 
1873.     .\fter   receiving   a 
common    school    educa- 
tion   he    served    an    apprenticeship    as    a    machinist   and    drafts- 
man   with    the    Chicago,    Milwaukee   &    St.    Paul,   and    was    also 
employed     as     a     fireman     on    that    road.      While    so    employed 
he  prepared   himself  for  college  and  entered   the  University  of 
Wisconsin    in    IiS93.    graduating    in    the    mechanical    engineering 
course  in   1897;  and  he  received  a  second  degree  in  engineering 
the   following   year.     After   three  years'   instructional   work   in 
engineering  at  the  University  of  Wisconsin,  one  year  at  .\rmour 
Institute   and   one  at  the  University  of   Missouri   he  returned   to 
railroad    service    as    assistant    district    master    mechanic    of    the 
St.  Paul  at  Minneapolis.     Two  years  later  he  was  transferred 
to  Milwaukee  to  a  similar  position,  and  later  was  made  district 
master  mecliaiiic,  which  jiosition  he  has  held  up  to  the  present. 


Supply  Trade  Notes 


Walter  Alexander 


y  general  manager  of  the 
and  at  one  time  connected 


Jed  (J.  Gould,  general  superintendent  and  works  manager 
of  the  Gould  Coupler  Company,  at  Depew,  N.  Y.,  died  Friday, 
February  19,  at  Buffalo,  N.  Y.     I  /• 

The  Zug  Iron  &  Steel  Company,  Pittsburgh,  Pa.,  has  been 
acquired  by  Jos.  T.  Ryerson  &  $on,  Chicago.  The  plant  is 
to  be  dismantled  and  a  warehouse  will  be  erected  on  the  site. 

George  T.  Merwin,  formerly  w^th  the  W.  W.  Butler  Com- 
pany, Ltd.,  Montreal,  Que.,  has  been  appointed  general  sales 
manager  of  the  Canadian  Car  &  Foundry  Company,  Montreal, 

Que.  ..  ,..      ■-.     >  ,    V 

.•..«•.■.■;••.'•'-.•.-■•.■-•.  •■-."■••  ..•■..• 

The    Fairmont    Machine    Comjany,    Fairmont,    Minn.,    has 

changed   its   name   to   the    Fairmont   Gas    Engine    &    Railway 

Motor  Car  Company,  and  has  increased  its  authorized  capital 

stock  to  $1,000,000.  ..:.•-;•■:; 

George   Gibson   Barret,   former 
Cleveland  Drop  Forge  Company, 
with  the  American  Locomotive  C(»nipany,  died  at  his  home  in 
Commack,  L.  I.,  on  February  16. 

James  S.  Llewellyn  has  been  dected  secretary,  and  Paul 
Llewellyn  treasurer  of  the  Chicagp  Malleable  Castings  Com- 
pany. James  S.  Llewellyn  will  continue  to  hold  the  office  of 
works  manager  at  the  West  Pulliian  works.  '.v<-.'.h  ;. 

John  H.  Trent,  formerly  railroad  representative  of  the  H. 
W.  Johns-Manville  Company,  NeV  York,  at  St.  Louis,  Mo., 
has  been  transferred  to  New  Orleans,  La.,  as  branch  manager, 
and  has  been  succeeded  at  St.  Louis  by  \V.  B.  Mallette.  '■•-7-'  ". 

C.  B.  McFlhany.  assistant  generil  manager  of  sales  of  the 
Cambria  Steel  Company,  has  been  ai)pointed  general  manager 
of  sales,  succeeding  J.  Leonard  Replogle,  who  has  resigned 
to  enter  the  service  of  the  Anier  can   Vanadium   Company. 

William  H.  Kinney,  formerly  m4ster  mechanic  of  the  New 
York.  Ontario  &  W  estern  at  Carlxitidale,  Pa.,  has  entered  the 
railroad  sales  department  of  the  Dearborn  Chemical  Company, 
Chicago,  and  will  have  headquarti  rs  at  the  company's  New 
'i  ork  office.  ;        .    .    .      .  .,.,,:, 

C.  H.  Rhoarier,  who  has  been  coimected  with  the  St.  Louis 
Surfacer  &  Paint  Company,  St.  Louis,  Mo.,  for  four  years,  and 
with  the  \'alentine  \'arnish  Compaiy  for  two  years,  was  re- 
cently aiipointed  western  railway  r  presentative  of  the  Kay  & 
Ess  Company,  Dayton,  Ohio.  .  ; 

C.  F.  Quincy.  jircsident  of  the  Q  |&  C  Company,  New  York, 
has  acquired  the  entire  capital  stock/ of  the  Railway  Appliances 
C'ompany,  Chicago,  formerly  ownei  by  Percival  xManchester. 
The  business  of  the  Railway  Appliances  Company  will  hereafter 
be  operated  by,  and  in  the  name  of  Ipe  Q  &  C  Cotnpany.  .,  ■, 

W.  S,  Ottingcr,  district  sales  maViager  of  the  Cambria  Steel 
Company,  has  been  appointed  assistant  general  manager  of 
sales,  effective  March  1,  to  succeed  C.  B.  McFlhany.  promoted. 
Mr.  Ottinger  will  be  succeeded  as  district  sales  manager  by  F.  J. 
Krouse.  Albert  S.  Johnson  will  beaome  assistant  district  sales 
tnanager,  succeeding  Mr.  Krouse.         | 

Due  to  the  existence  of  a  battery  jar  marketed  under  the 
name  "Titan,"  and  the  fact  that  anr  battery  using  these  jars 
might  appear  as  a  Titan  battery,  trie  Titan  Storage  Battery 
Company,  Newark,  N.  J.,  has  changed  its  name  to  the  General 
Lead  Batteries  Company.  No  chinge  whatever  in  owner- 
ship, ofificers  or  policy  is  involved.  The  change  is  made 
merely  to  avoid  confusion. 

Charles  E.  Poyer  has  been  appoiraed  assistant  general  sales 
manager  of  the  Edison  Storage  Bittery  Company,  Orange, 
N.  J.  Mr.  Poyer  has  been  with  the  Edison  interests  for  about 
four    years,    having    served    first    on    the    personal    engineering 


March,  1915 


RAILWAY    AGE    GAZETTE.    MECHANICAL    EDITION 


151 


staff  of  Mr.  Edison  in  the  ck-velopment  of  special  applications 
of  the  alkaline  battery,  and  later  as  assistant  advertising  man- 
ager.    For  the  past  two  years  he  has  been  manager  of  the 
j_  house    lighting    department.     .    .7-   .,; 

James  F.  McElroy.  president  of  the  Consolidated  Car  Heat- 
ing Company.  Albany.  N.  Y..  died  at  Laconia,  N.  H.,  on 
February  10.  Mr.  McEIroy  was  prominent  as  an  inventor  and 
business  man.  and  was  identified  with  several  of  Albany's 
banking  and  mercantile  institutions.  He  was  born  in  Green- 
field, Ohio,  November  25.  1852.  and  was  graduated  from 
Dartmouth  College  in  1876.  F(ir  four  years  following  Mr. 
McElroy  was  the  principal  teacher  of  the  Indianapolis  Institu- 
•:v;tion  for  the  Blin<l.  and  then  for  seven  years  was  superin- 
tendent of  the  Michigan  Institution  for  the  Blind.  In  1887 
he  organized  the  McElroy  Car  Heating  Company,  operating 
its  own  patents.  Two  years  later  it  was  combined  with  the 
Sewall  Car  Heating  Company.  .;•-".••;..;•;:':■.•;•'  ,^-f^^^ 

;  :'  J.  Leonard  Replogle.  vice-presi<lent  and  general  manager  of 
sales  of  the  Cambria  Steel  Company,  since  September,  1912.  has 
resigned,  cfifective  March  1,  to  accept  the  position  of  vice- 
president  and  general 
maiu:ger  of  sales  of  the 
.American  \'  a  n  a  d  i  u  m;:. 
Company.  Mr.  Replogle 
lias  been  in  the  service 
of  the  Canibria  Steel 
Cc)iiipany  i^ 
mately  26  year?.  He  was 
born  in  Bedford  county. 
I'a.,  on  May  6.  18/6.  and 
was  educated  in  the  pub- 
lic scho<ils  of  Johi\stown. 
He  entered  the  employ 
of  the  Cambria  Steel 
company  as  an  ofHce 
l,oy  when  he  was  but  13 
years  of  age  and  served  . 
successively  as  clerk, 
shipper,  assistant  super- 
intendent of  the  axle 
(leiiartmcnt.  superintend- 
ent of  the  forge,  axle 
and  bolt  de])artments.  as- 
sistant to  the  assistant  general  manager,  superiiitendent  of  the 
order  department,  assistant  general  manager,  assistant  to  presi- 
dent and  vice-president  and  general  man.ijier  of  sales.  Mr.  Rep- 
logle will  have  oftices  at  New  York  and  Pittsburf^h. 

H.  Ward  Leonard,  president  of  the  Ward  Leonard  Electric 
Company,  Bronxville,  N.  Y.,  died  suddenly  of  apoplexy,  as  he 
was  about  to  attend  a  banquet  of  the  .American  Institute  of 
Electrical  Engineers  at  the  Hotel  Astor.  New  York,  on 
Thursday,  h'ebruary  18.  Mr.  Leonard  was  a  prominent  elec- 
trical engineer  and  inventor.  He  was  born  in  Cincinnati  on 
February  8,  1861.  He  graduated  from  the  Massachusetts 
Institute  of  Technology,  and  when  he  was  23  years  of  age 
became  associated  with  Thomas  .\.  Edison  as  a  member  of. 
Mr.  Edison's  staff  of  four  engineers  selected  to  introduce  the  ;- 
Edison  Central  Station  System.  When  he  was  26  years  of'' 
age  he  became  general  superintendent  of  the  Western  Electric 
Light  Company  at  Chicago.  The  following  year  he  formed 
the  firm  of  Leonard  &  Izard,  which  made  many  important 
installations  of  central  stations  and  electric  railways.  In  1889, 
when  the  hrm  was  bought  out  by  the  Edison  interests.  Mr. 
Leonard  became  general  manaijer  of  the  combined  Edison 
interests  for  the  I'nited  States  and  Canada,  with  headquarters 
in  New  York.  In  1891  he  completed  his  inventions  oi'  the 
Ward  Leonard  system  of  motor  control,  and  later  introduced 
several  other  important   inventions  in   the  electrical   field. 


J.     L.     Replogle 


J.   A.    McFarland 


J.  A.  McFarland  has  been  appointed  southwestern  district  man- 
ager of  the  Bird-.Arc'ier  Company,  Chcago,  with  headquarters  in 
the  Frisco  building.  St.  Louis.  Mo.     Mr.  McFarland  was  born  on 

October  23.  1880.  at 
Mendota.  111.  After  lin- 
ishing  his  common  sclx  ol 
education  he  entered  the 
University  of  Illinois, 
from  which  he  graduated 
in  1903,  having  special- 
ized in  chemistry.  He 
began  railway  work  in 
May  of  the  same  year  in 
the  chemical  department 
of  the  Atchison,  Topeka 
&  Santa  Fe,  at  Topeka, . 
Kan.  On  January  1, 
1904,  he  became  assistant 
in  the  testing  depart- 
ment of  the  Chicago  & 
North  Western.  In  l-'eb- 
ruary.  1505.  he  iiecame 
chief  chemist  of  the 
Missouri  Pacific,  in  which 
position  he  remaine<l  un- 
-■'     ■  til    May.    1909.   when   le 

to(jk  charge  of  the  St.  Louis  office  of  the  Dearborn  Chenn'cal 
Company,  Chicago,  hwjking  after  the  latter's  railroad  Imsincss  in 
that  territory.  In  July,  1911.  he  left  that  omipany  to  becoue 
chemist  and  engineer  of  tests  of  the  l-Visco  System,  and  was 
later  connected  with  the  Standard  Uuilway  Equipment  Com- 
Itany,  .New  Kensington.  Pa.,  until  his  recent  apj)ointment  with 
the  Bird-.\rcher  Company,  as  noted  above.  ^Ss- ;.-.•.'.;•  .-.• 

/Lyndon  F.  Wilson,  vice-president  of  the  Railway  Li.st  Company. 

Chicago,    has    resigned    to    beccmie    vice-president    of   the    Rird- 

Archcr   Company.    Chicago,    effective   April    1,    1915.      Mr.    Wil- 

.-,-:*  ;■  ;   ■    son    was    iKirn    at    Rush 

Lake,  Wis..  November  . 
4.  1883.  He  was  edu- 
cated at  Ripon  College. 
Law  re  nee  I'niversity, 
and  the  University  <A 
\\  isconsin.  Before  en- 
tering college,  however, 
he  was  an  operatf>r  in 
the  office  of  his  father 
on  the  Chicago,  Milwau- 
kee &  St  Paul.  Later,  '■ 
after  having  had  consid- 
erable machine  shop  and 
power  plant  experience, 
he  I)ecame  an  engineer 
in  the  Department  of 
the  Interior  of  the  United 
States  government,  after 
having  passed  examina- 
tions in  steam,  electricity 
and  heating  and  venti- 
i^:«^  ,>";:;- ;  lating.  After  one  year 
in  this  service,  he  joined  the  engineering  department  of  the 
\\  estern  Electric  Company,  and  remained  with  the  latter  until 
the  fall  of  190K  when  he  became  mechanical  department  editor 
of  the  Railway  Review.  In  the  spring  of  1909  he  became  editor 
of  the  ivailway  Master  Mechanic,  ami  was  subsequently  given 
editorial  charge  of  Railway  I'ngineering,  both  being  published 
by  The  Railway  List  Comi)any.  Chicago.  He  was  promoted  to 
the  vice-presidency  of  this  company  in  the  summer  of  1913. 
.\fter  April  1,  Mr.  Wilson  will  be  located  in  the  Chicago  office 
of  the  Bird--\rcher  Company.^,  ........  ,;.  .    ... 


I_.    F.    Wilson 
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Tumblers. — The  Whiting  luntiulry  Kqiiii)ment  Co..  Ilarvcy, 
111.,  has  issued  catalog  No.  113  which  is  entirely  given  over  to 
descriptions  of  the  line  of  tumli^Ts  manufaolured  hy  this  company 
for  use  in  various  classes  of  f.  uindry  work.  Tlic  catalog,  which 
is  welL  illustrated,  will  be  sent  free  upon  request.  -•   ■^' 

Bras.s  FoiNimv  Ec^hiivment. — Catalog  No.  114  of  the  Whiting 
Foundry  Ecpiipment  Co.,  Harvey,  111.,  deals  with  the  line  of 
brass  foundry  equipment  developed  by  tliis  company.  The  line 
includes  cranes,  furnaces  and  tumblers  as  well  as  a  line  of  tongs 
and  shanks  for  handling  crucibles.  The  catalog  will  be  sent  free 
upon  request.  ■.■".■•■./■■.. 

P.MNT.— The  lirst  number  of  a  publication  to  be  known  as  The 
Scientist  has  been  received  from  the  Goheen  Manufacturing 
Company,  Canton.  Ohio.  It  is  intended  to  devote  the  space  in 
this  booklet  to  the  advancement  of  the  iron,  steel  and  galvanized 
iron  preservatives,  as  well  as  the  water-prooting  compound  and 
damp-proofing  paint  of  which  the  Goheen  Manufacturing  Com- 
pany is  the  maker.   .,...,  -....•■■    . .  ' 

\'.ALVES. — A  40-page  catalog  recently  issued  by  the  Homestead 
Valve  Manufacturing  Company.  Homestead,  Pa.,  deals  with  the 
different  types  of  valves  which  this  company  manufactures.  Il- 
lustrations and  the  principal  dimensions  of  the  different  types 
are  given  and  a  cross-section  showing  the  construction  of  the 
Homestead  straightway  valve  is  included  on  page  7,  with  de- 
tailed descriptive  matter. 

Ventilation. — .A  pamphlet  has  been  issued  by  the  American 
Blower  Company,  Detroit.  Mich.,  entitled  \'entilating  the 
Fletcher  Savings  and  Trust  Company  Building.  It  contains  a 
brief  description  of  the  Sirocco  ventilating  system  as  applied  to 
an  office  building  in  Indianapolis,  Ind.  .\  number  of  <lrawings 
are  included  showing  the  layout  of  the  system  and  a  number  of 
types  of  Sirocco  multiblade  fans  are  illustrated. 

P.MNTs. — The  ninth  edition  of  the  Review  of  Technical  Paints, 
by  Frank  P.  Cheesman,  has  just  been  issued  by  Clieesman  (it- 
Elliott.  100  William  street.  New  York.  This  book  contains  52 
pages,  is  illustrated  and  is  intended  to  give  anyone  interested  in 
metal  painting  the  benefit  of  the  long  experience  of  this  I'lrm. 
Various  kinrls  of  paints  ar'e  considered  in  detail  and  information 
given  as  to  the  best  paint  to  use  for  any  particular  class  of  work. 

-  "Valve  Gears. — A  booklet  recently  received  from  the  Southern 
Locomotive  Valve  Gear  Company,  Knoxville,  Tenn..  contains 
some  interesting  data  regarding  the  Southern  \al\e  gear.  .\ 
number  of  indicator  cards  are  included  from  locomotives  fitted 
with  this  type  of  gear  as  well  as  <!ata  taken  from  the  results 
of  tests  of  locomotives  to  which  this  gear  has  been  a])]ilie<l.  Il- 
lustrations of  the  gear  itself  as  well  as  lucomotives  I'ltted  with  it 
are  included 

T.^ps  AND  DiKs.— The  Wiley  iS;  Russell  Manufacturing  Com- 
pany. Greenfield,  Mass.,  has  recently  issued  catalog  No.  36. 
which  deals  with  the  screw  cutting  tools  and  machinery  manu- 
factured by  this  company.  It  is  a  book  of  pocket  size  contain- 
uig  2H5  pages  and  besides  illustrations  and  detailed  information 
concerning  the  taps,  dies,  gages,  etc.,  it  contains,  near  the  end, 
a  number  of  tables  of  decimal  equivalents,  standards  for  wire 
gage,  metric  screw  threads,  etc.      -•..-•.:.. 

S.MALL  Tirbo-Generator  Sets.— The  General  Electric  Com- 
jiany.  Schenectady,  N.  Y.,  has  issued  an  attractive  bulletin. 
No.  42,010.  describing  in  considerable  detail  the  horizontal  turbo- 
generator sets  of  small  cajiacltie^.  These  machines  are  built  in 
capacities  ranging  from  7  kw.  to  230  kw.  direct  current,  and 
100.  200  and  .100  kw.  alternatiig  current,  and  are  used  largely 
for  supplying  light  and  power  in  mills,  nuichine  shops,  laundries, 
etc.,  as  well  as  for  train  lighting.  ••■•!: 
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Snow  Flangers. — A  16  page  boticlet  has  recently  been  re- 
ceived from  the  Railway  A,[ipliance  C'ompany,  Old  Colony  build- 
ing. Chicago,  describing  the  improvec  type  of  Ray  self-contained 
snow  flanger.  This  device,  which  is  applied  directly  to  the  loco^- 
motive,  is  designed  to  keep  the  rail  i  nd  flangeway  clear  of  light 
snowfalls.  It  is  also  used  on  wee 
tlangeway.  The  booklet  is  well  illus 
!)er  of  interesting  photographs  of  si  ( 


ge  plows  for  clearing  the 
rated  and  contains  a  num- 
ow-fighting  scenes,  i'^'-'--.  -  ;.' 


Water  Sokte.ners. —  The  Harrison  tiafety  Boiler  Works,  Phil- 
adeljjhia.  Pa.,  has  recently  issued  a  2(|-page  leaflet  devoted  to  the 
Sorge-Cochrane  Hot  Process  Water  Softening  System.  The 
jirocess,  which  is  based  upon  the  factjtliat  chemical  reactions  are 
more  rapid  and  complete  in  hot  wate  •  than  in  cold  water,  is  de- 
scribed in  the  leaflet  which  also  contains  a  brief  treatise  on  the 
chemistry  of  water  softening.  The  t^  xt  is  well  supplemented  by 
a  number  of  diagrammatic  views  sh 
softener. 


iwing  the  operation  of  the 


Cf.ntriucai.  Pimps. — This  is  tlie  title  of  a  64-page  bulletin. 
No.    19.  just   issued   by  the   Terry   Steam   Turbine   Company, 


Hartford,   Conn.,   giving  details  an 


1   data  on   various   turbo--  5.' 


pump  applications.  The  principles  of  operation  and  con-.v .' 
struction  of  the  centrifugal  pump  are  explained,  as  are  de- 
tails of  the  steam  turbine.  Became  of  the  wide  latitude  of 
speed  possible  with  the  turbine,  tlie  unit  occupies  a  much 
smaller  space  than  would  be  required  lor  a  pump  performing 
the  same  duty  but  driven  by  a  reciprocating  engine.  .•■;    fs 

Mfi.TipoRT  X'alves. — Cochrane  Mul  iport  X'alves  is  the  subject 
of  a  booklet  of  72  pages  just  issue%l  by  the  Harrison  Safety 
Boiler  Works.  Philadelphia,  which  deilcribes  the  multiport  valves 
introduced  by  that  company  for  back  pressure  relief  and  vacuum 
service,  flow  service  in  connection  witli  mixed  flow  turbines,  and 
check  valve  service  with  bleeder  orj  extraction  turbines.  The 
essential  idea  of  the  multiport  valvelis  the  use  of  a  niunber  of 
small  discs  instead  of  f)ne  large  disc/  in  order  to  secure  greater 
safety,  (juietness,  lightness  of  movina  parts  and  tightness.  .^-.i 

Engineering  Calculations. —  rhil  is  the  title  of  a  23  page 
booklet  issued  by  Felt  &  Tarrant  Mtmufacturing  Company,  Chi- 
cago, which  deals  with  the  applicatiol  of  the  com])tometer  to  cal- 
culating work  in  the  drafting  room  yind  the  estimating  depart- 
ment for  a  variety  of  calculations  involving  addition,  multiplica- 
tion, division  and  subtraction.  It  is  v  ell  illustrated  and  contains 
numerous  examples  of  the  operation:  for  which  the  machine  is 
being  used.  The  booklet  will  be  of  interest  to  those  in  ch:irge 
of  engineering  offices  and  drafting  r(  nms  generally. 

Railway  Line  Material. — The  Gereral  Electric  Company  has 
recently  issued  bulletin  No.  44,004.  vhich  forms  an  ordering 
catalog  devoted  to  railway  line  mate  ial  for  direct  suspension. 
This  publication  covers  practically  evei  ything  in  line  material  for 
this  method  of  suspension,  except  i)olep  and  wire.  The  parts  are 
illustrated  and  each  illustration  is  a(Companied  by  the  proper 
catalog  numbers.  The  prices  are  n<  t  included.  The  bulletin 
contains  also  miscellaneous  data  relalive  to  construction,  over-,:;, 
head  material  per  mile,  general  data  on  the  use  of  solid  copper 
wire  and  cf)pper  cable,  dimensions  o£  grooved  trolley  wire  sec- 
tions, etc. 


,  dimensions  o£  groc 
lal    I  ransit  C  oiilpany 


Pimps. — The  National  Transit  C'oiipany,  Departmem  of  Ma^ 
chinery.  Oil  City,  Pa.,  has  just  issnet  Imlletins  Nos.  1.  2,  4.  101 
and  301,  all  of  which  are  contained  in  a  neat  binder  and  are 
devoted  to  its  line  of  i)umping  machinery  for  general  service  re- 
cently added  to  the  line  of  oil  and  gas 
it  has  previously  manufactured.  In  bt  lletin  .\d.  1  are  illustrated 
the  pumps  for  difTerent  classes  of  sci  vice  manufactured  by  this 
company  including  the  duplex,  crank 
driven  and  geared  pumps :  a  line  of 

pipe  fittings.    The  other  bulletins  are  e^ch  devoted  to  a  particular 
class  of  service. 


and  fly-wheel  direct  steam 
gas   engines  and  a   line  of 


-/     -.N...  -*.:. 
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•'.   ;^.^\    ■^■.-        The  design  of  plate  springs  is  a  subject  in 

"v^;-.  which  many   railway   n.echanical  men   ha\e 

spring  •  ,,   ^ppp  interest.     It  is  one    which  has  been 

Design  almost  entirely  based  upon  theory  with  but 

little  exact  data  of  a  practicable  nature  by  Which  to  check  or 

modify  the  formulas  generally  used.     On  ar.othtr  page  appears 

the  first  of  a  series  of  articles  on  Plate  Springs  by  G.  S.  Chiles. 

These  articles  are  based  on  the   results  <if  extensive  tests  and 

contain    much    valuable    data    relative    to    the    characteristics    of 

various  types  of  plate   springs.     The   concluding  article   will  be 

largely  devoted  to  design  and  will  contain  recommendations  for 

inoditications   in   the   jiresent   practice. 


.Advice 
to 


.;    A  few  weeks  ago  George  M.  Basford.  who 
is  regarded  as  the  father  of  modern  railway 
shop  apprenticeship,  made  an  address  before 
Apprentices  g  meeting  of  the  Chicago  &  Xr)rth  Western 

apprentices  at  t.hicago.  He  took  as  his  subject  "tleroes."  and 
clearly  outlined  the  underlying  principles  which  govern  the  de- 
velopment and  advancement  of  ambitious  y  ung  men  who  desire 
to  make  good  in  the  railway  mechanical  department  organ- 
ization. The  principles  outlined  in  this  article,  which  is  given 
elsewhere  in  this  issue,  are,  of  course,  equally  true  for  young 
men  who  desire  to  advance  in  any  other  occupation  or  profes- 
sion. The  unfortunate  part  of  the  whole  business  is  that  such 
a  comparatively  small  number  of  the  ap])rentices  can  be  forced 
to  istop  and  think  artd  take  advantage  of  advice  of  this  sort. 
We  hope  that  not  only  the  j-oung  men  who  read  the  article  will 
take  it  to  heart,  but  that  the  older  men  who  have  charge  of 
apprentices  will  bring  it  to  the  attention  of  the  young  men  and 
try  to  get  them  to  realize  its  great  importance  to  them  if  they 
intend  to  make  a  success  of  their  work.  We  shall  be  glad  also 
to  hear  from  any  of  the  apprentices  as  to  their  experiences  in 
regard  to  apprenticeship  and  as  to  how,  in  their  opinion,  the  in- 
struction which  they  arc  receiving  and  the  schedules  which  they 
are  following  could  be  better  arranged  to  meet  the  needs  of 
railway  shop  apprentices  of  today.  -./■■..';..•     ;-'i..-.- 


..  y    Reclaiming  ^*  '^  difficult  to  Cofnpiife  the  performances 

'■■'         g  of  two  different  roads  in  reclaiming  scrap. 

.  as  the  conditions  are  usually  very  different. 

'  :}        Material  j  j^^,  problem   in   most  instances   is  a  local 

one.  and  the  fact  that  one  road  shows  a  saving  in  reclaiming 
certain  classes  of  material  docs  not  necessarily  mean  that  an- 
other road  can  obtain  the   same  results.     It   does  indicate   |mjs- 

;  sibilitics,  however,  and  a  study  of  the  conditions  under  which 
one  road  operates  its  reclaiming  plant  may  show  the  investi- 
gators   iicw   their   plant   might   be   improved. 

The    selection   of   the    foreman    for   a    reclaiming   plant   is   of 
prime  importance.     The  peculiar  characteristics  of  the  work  re- 

-quire  a  man  who  is  energetic  and  ingenious;  he  must  be  capable 
of  exercising  good  judgment  in  the  selection  of  the  material  to 

■be  reclaimed  and  of  developing  methods  to  make  it  serviceable 
at  the  smallest  possible  cost.  Such  a  man.  with  an  efficient  and 
well-trained  organization,  will  tind  no  difficulty  in  showing  that 
money  can  be  saved  in  scrap  reclamation.  In  addition,  he  must 
be  supported  by  competent  accountant.-;,  men  capable  of  deter- 
mining very  closely  the  cost  of  reclaiming  the  various  ma- 
terials in  <  rder  that  he  may  know  just  where  he  stands.     The 

..desirability  for  this  close  supervision  would  indicat.  that  better 
results  can  be  obtained  by  having  the  reclamation  work  hantlled 
by  a  separate  organization  located  preferably  at  some  imi)ortant 
shop  point  near  the  scrap  market. 

,     The  question  has  been  raised  as  to  whether  this  Avork  should 

•come  under  the  stores  or  mechanical  departments.  Both  are 
directly  interested.  It  is  the  duty  of  the  stores  department  to 
keep  the  purchase  of  material  at  the  lowest  point  practicable 
and  still  carry  enough  material  to  meet  the  demands  of  the  road. 
The  mechanical  department  is  interested  in  that  it  receives  the 
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"henefit  of  ttie  money  saved  ?)y  reclamation.  It,  therefore,  be- 
hooves b<ith  departments  to  work  together,  regardless  of  which 
has  direct  control  of  the  plant.  The  work  itself  is,  of  course, 
mechanical,  and  the  mechanical  men  are  more  capable  of  deter- 
mining what   can  be  done   in   the  matter  of   reclamation. 

Tiie  question  of  investment  in  equipment  for  a  reclaiming 
plant  is  also  important.  There  may  be  just  as  much  money 
lost  in  the  operation  of  inefficient  machines  in  the  scrap  shed  as 
in  the  best  shop  on  the  system,  and  the  use  of  inefficient  ma- 
chines may  mean  the  difference  between  a  profit  and  a  loss  in 
doing  some  of  the  work. 


.-  .  .  ■ .:      £,.         ^    c  The  mental  attitude  of  the  workman  toward 

shop   Craft  .  ,  .  .  ... 

;    ^.1.  his  employer  is  an   important  item   in  shop 

.:..-      Committee  administration.      In   the   railway   shop   par- 

;  •.-"^•••-Meetings  licularly    thtre    is    often    lacking    that    per- 

gonal feeling  that  many  times  naturally  exists  between  the  owner 
of  a  small  industrial  shop  and  his  men.  At  all  of  the  shops 
of  the  Illinois  Central  an  effort  has  been  made  to  bring  the 
men  into  closer  touch  with  the  organization  by  the  appointment 
<.t  a  shop  craft  committee.     This  committee  is  composed  of  rep- 

X  resentatives  from  each  department  or  craft  and  meets  monthly 
in  the  office  of  ihe  shop  superintendent.  At  these  meetings  the 
general  welfare  of  the  men,  the  shop  conditions,  and  safety  are 

.    discussed   with   a   view  to  determining  at   first   hand   just  what 

"'"  contiplaints  the  men  have,  how  their  working  conditions  can  be 
improved  and  to  instil  into  their  minds,  through  their  rep- 
resentatives, the  necessity  of  doing  their  work  with  the  idea  of 
safety  to  themselves  and  their  fellow  workmen.  It  is  explained 
that  the  shop  is  operate<l  on  a  monthly  appropriation  basis,  and 
that  what  they  save  in  material  will  work  towards  an  increase 
in  what  may  be  expended  for  labor,  which  may  mean  longer 
hours,  with  the  accompanying  increase  in  pay,  or  tht-  emplo}'- 
ment  of  more  help.  The  men  appreciate  the  fact  that  the 
company  is  seeking  to  improve  their  conditions,  and  in  many 
cases  they  recommend  improvements  that  are  of  direct  economic 
advantage  to  the  company.  This  practice  has  been  in  effect  for 
some  time  and  is  regarded  as  an  important  feature  in  the  shoj) 
administration.  That  the  purpose  of  the  committee  may  be 
more  thoroughly  understood  by  the  men.  each  member  is  aii- 
pointed  for  only  two  consecutive  months,  the  members  being  ap- 

'     pointed  by  the  men  themselves.      '••■.''->'   ^^-^^^^ 


The  Economy  of 
'      -    Good 
Workmanship 


The  general  foreman  of  a  large  eastern 
shop  after  showing  a  visitor  a  number  of 
examples  which  indicated  clearly  the  high 
quality  of  the  workmanship,  said,  "It 
doesn't  cost  any  more  to  do  work  tiiat  way — and  it  doesn't  ccmie 
back."  The  conditions  obtaining  in  railway  shop  work  do  not 
tend  toward  encouraging  the  highest  (|uality  of  workmanship. 
Locomotives  must  be  kept  in  service  the  greatest  possible  pro- 
portion of  the  time  and  transportation  officers  are  wont  to  make 
frequent  incjuiry  as  to  when  certain  engines  will  be  ready,  so 
that  the  shop  staff  is  under  a  steady  pressure  in  turning  out 
work.  There  is.  therefore,  an  almost  constant  tendency,  or 
perhaps  it  might  be  more  properly  termed  temptation,  to  leave 
something  undone  or  to  shirk  the  method  of  its  doing.  Whether 
or  not  such  practice  is  cheaper  in  first  cost  than  if  time  and 
care  were  taken  to  produce  a  first  class  job,  there  can  be  no 
doubt  that  the  after  effects  are  expensive,  for  such  work  does 
"come  back"  in   many  ways. 

A  brief  consideration  of  one  or  two  examjiles  will  show  very 
plainly  iiow  expensive  poor  workmanship  really  is.  A  loco- 
motive that  returns  to  the  engine  house  from  the  yard  because 
a  cylinder  cock  that  was  booked  off  as  O.  K.  refuses  to  stay 
closed,  will  cost  much  more  in  terminal  delay  to  the  engine 
and  train  crews  alone  than  the  expense  of  doing  the  job  prop- 
erly and  trying  the  cylinder  cocks  thoroughly  at  the  shop  to 
insure  their   working   satisfactorily.     The   widespread  effects   of 
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any  engine  I'ailure  are  of  such  a  na  ture  that  the  direct  cost  can- 
not be  counted,  but  it  is  safe  to  siy  that  it  would  much  more 
than  pay  for  any  work  that  woulc  have  prevented  the  failure. 
Under  the  bombardment  of  questi  )ns  and  requests  for  power 
that  a  foreman  receives  from  the  transportation  officers  he  would 
be  superhuman  if  he  did  not  permil  sonic  work  to  go  out  which 
could  not  be  classed  as  good ;  but 
time  an  engine  is  in  the  shop  is  mfei 
gine   failure.     The  trainmaster  wht 


an  hour  or  so  added  to  the 
ny  times  better  than  an  en- 
complains  of  the  length  of 


time  a  locomotive  is  held  under  repairs  would  complain  much 
more  strenuously  if  the  same  engin  j  were  hurried  out  and  as  a 
result  gave  up  a  train  on  the  roiid.  in  either  case  the  shop 
foreman  is  the  victim,  but  it  is  a  great  deal  easier  to  explain  a 
shop  delay  caused  by  an  effort  to  p  event  an  engine  failure  than 
it  is  to  explain  neglected  work  whic  i  resulted  in  a  failure.  The 
wise   foreman   will  see  to  it  that  hi     work  "doesn't  come  back. 


Handling 

Locomotives 

at  Engine   Houses 


Tlie    function 


of    an    engine    house    organ- 


ization is  to  tpke  the  locom(jtives  as  they 
trains,  make  the  necessarv 


■    attention    should    be   given 

regularly  assigned  engines, 

certain   length   of  time  as  a 

h  is  done  outside  the  engine 

f  there   will  be  available   for 


come  from  th 

repairs  and  i  repare  them  for  service  as 
quickly  as  possible.  In  the  movem?nt  of  a  locomotive  through 
the  routine  of  a  mechanical  termi  lal  there  are  two  or  three 
points  to  whicli  we  believe  greate 
than  is  the  general  practice.  With 
which  have  to  lie  at  a  terminal  a 
niininuim.  ti;e  (|uicker  the  work  whi 
house   is  completed,   the   more   time 

the  more  important  work  which  is  ilone  inside.  In  the  case  of 
liQoled  engines  all  of  the  work  mus^  be  done  as  quickly  as  pos- 
sible; so  that  in  general  it  can  l)e  stated  that  despatch  should 
be  used  in  getting  locomotives  by  th;  coaling  plant  and  over  the 
ashpit.  The  work  of  coaling  can  hi  done  with  but  slight  delay 
if  the  equipment  is  modern  ;  but  at  in  engine  house  with  out-of- 
date  facilities,  co-operation  with  tie  shopmen  is  necessary  if 
serious  delays  are  to  be  avi>ided.  lor  instance,  if  an  engine  is 
I'ifth  or  sixth  in  the  line  at  the  coalirg  plant  and  the  boiler  wash- 
ing gang  is  doing  nothing  pending  it  arrival  in  the  engine  house, 
the  foreman,  if  he  is  a  man  who  k  ?eps  in  close  touch  with  his 
organization,  will  order  that  engine  to  the  ashpit  and  thence  to 
the  house  without  coal,  leaving  the  ,vork  of  coaling  to  be  taken 
care  of  on  the  way  out,  and  if  neaessary  having  the  tiring  up 
done  enough  earlier  to  provide  for  inis. 

.\t  the  ashpit,  while  speed  is  desirable,  care  must  be  taken 
not  to  make  improper  use  of  the  blpwer  and  the  injectors,  and 
at  the  same  time  to  carefully  clean  tfie  fire,  or  dump  it  if  that  is 
necessary,  so  that  the  grates  will  be  left  clean.  Here  again,  by 
keeping  in  touch  with  the  shopmen,  considerable  time  can  be 
saved.  .An  engine  re(iuiring  boiler-work  can  be  blown  down 
while  on  the  ashpit  to  a  pressure  just  sufficient  to  work  the  en- 
gine over  the  turntable,  and  a  savint  both  in  time  and  in  water 
can   be  effected  by  not   working  the  I  injectors. 

Stress  is  laid  on  the  (|uick  handliiig  of  the  outside  work,  lirst 
because  a  machinist  or  a  boilermakLr  cannot  tell  until  he  lias 
had  a  chance  to  carefully  examine  tl :e  work  entered  in  the  work 
book,  whether  it  is  likely  to  result  ii  a  long  job  or  a  short  one, 
1  here  may  be  some  hidden  trouble  which  was  not  apparent  to 
the  engineman  or  inspector  who  ma  tie  the  work  re])ort,  and  if 
such  is  the  case  all  the  time  which  is  available  may  be  neces- 
sary to  get  the  engine  ready  for  :  ervice  again.  Second,  the 
repairing  of  locomotives  is  the  most  important  part  of  the  ter- 
minal work  and  the  more  time  given  to  it.  the  better  the  work 
is  likely  to  be  done.  An  engine  holise  staff  should,  there fiTe, 
lie  provided  with  an  ample  number  or  capable  hostlers  and  ashpit 
men  to  reduce  to  a  minimum  the  time  that  locomotives  stand 
outside  the  shop  after  their  arrival.  This  is  particularly  true  in 
the  winter  months,  when  it  is  an  eas^'  matter  for  them  to  freeze 
up  or  develop  leaky  tubes,  causing 
and  probably  delay. 


idded   troul)le   and  expense. 
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Steel  Frame 

Passenger 

Equipment 


\\  e  have  grown  so  accustomed  in  the  United 
States  to  steel  cars  in  passenger  trains 
that  we  n«nv  take  them  as  a  matter  of 
course.  The  public  demand  for  steel  cars 
was  met— or  at  least  a  start  was  made  toward  meeting  it — 
almost  before  it  was  made  and  there  are  now  few  roads  of  im- 
portance in  this  country  that  do  not  operate  steel  passenger 
train  cars  in  considerable  number*.  Some  of  the  mistakes  made 
in  the  designing  of  the  tirst  cars  have  been  discovered,  and  are 
being  remedied  in  later  designs;  but  there  is  still  room  f<jr 
improvement  in  some  of  the  designs  of  steel  cars  now  in  serv- 
ice, particularly  as  regards  noise  and  heating.  In  Canada,  where 
the  winter  temperatures  are  much  more  severe  than  those  en- 
countered in  general  in  the  United  States,  the  Canadian  Pa- 
cific has  placed  in  service  a  number  of  steel  cars  which  it  is 
understood  are  proving  satisfactory  from  the  standpoint  of  tem- 
perature, both  in  summer  and  winter.  These  cars  were  de- 
scribed in  the  Ra{/z<.ay  .^gc  Gazette,  Mechanical  Edition  for 
May.  1914,  page  237.     '  -"^^  :x:}'.  rf, ■:-:'■  C-'- 

In  deciding  on  the  use  of  steel  cars  consideration  must  be 
given  to  the  facilities  available  for  repairs,  and  the  officers  of  a 
road  (^n  which  it  will  be  necessary  to  go  to  the  exi)ense  of 
building  and  equipi)ing  a  shop  for  repairs  to  steel  passenger 
efjuipment  it  that  type  of  car  is  adopted,  are  likely  to  move 
slowly,  particularly  under  ;)resent  conditions.  Confronted  with 
tlie  necessity  for  new  equipment  in  tlie  Montreal  subur!);in  serv- 
ice, the  officers  of  the  Grai^d  Trunk  developed  a  car  design  of 
special  interest  at  this  time,  when  the  all-steel  car  has  become 
so  common.  This  car  is  described  elsewhere  in  this  issue,  in 
order  to  produce  a  car  with  ample  strength,  which  could  be 
kept  comfortable  in  all  temperatures  and  be  repaired  with  the 
facilities  now  available  on  the  road,  a  design  was  adopted  hav- 
ing a  steel  frame  and  ends,  and  reinforced  and  finished  with 
wo')d.  The  danger  from  fire  was  carefully  considered;  but 
even  an  all-steel  car  cannot  be  made  entirely  firepnxtf  because 
of  the  upholstery,  and  with  steam  heat  and  electric  light  the 
danger  of  fire  should  be  small  except  in  the  case  of  telescoping 
over  the  locomotive  firebox,  a  danger  which  should  be  slight  in 
this  case. 

First  consideration  would  lead  to  the  belief  that  such  a  car 
would  be  unusually  heavy,  btit  although  the  length  of  the  car 
body  is  70  ft.,  the  weight  is  hut  137,000  lb.,  whicli  with  a  seat- 
ing capacity  of  96  gives  a  dead  weight  per  passenger  of  1.427  lb. 
This  figure  is  below  the  average  for  all-steel  cars,  this  being 
about  1.500  lb.,  while  the  minimum  is  in  tlie  neighborhood  of 
1.200  lb.  The  use  of  heavier  locomotives  makes  it  possible  to 
haul  seven  of  the  new  cars  in  a  train,  giving  a  total  seating 
capacity  of  672  as  against  250  in  the  previous  five-car  trains, 
the  dead  weight  per  passenger  in  the  latter  being  l..^(Xl  lb. 
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7/u'  Electric  Furnace  in  Mctalliirgiial  IVork.  By  Dorsey  A.'  Lyon,  Robert 
M.  Keeiiey  and  Joseph  F.  CiiUen.  190  pages,  6  in.  by  9  in.  Bound 
in  paper.  Illustrated.  PuWistied  by  the  Department  of  the  Interior, 
liiireisu    of   Mines.   Washington.    D.   C. 

This  book  is  bulletin  No.  77,  published  by  the  Bureau  of  Mines 
and  is  divided  into  three  parts.  Part  I  treats  of  the  design,  con- 
struction and  operation  of  electric  furnaces.  Part  11  of  the 
smelting  ot  metals  in  the  electric  furnace  and  Part  III  of  the 
manufacture  of  ferro-alloys  in  the  electric  furnace.  The  bulletin 
mittee  and  is  a  revision  of  the  questions  and  answers  previously 
issued  bv  this  association. 


properties  of  steam,  both  wet  and  superheated.  For  the  steam 
tables  usually  employed  in  such  work  charts  have  been  sub- 
stituted ;  with  total  heat  and  specific  volume  as  the  co-ordinates 
sets  of  constant  temperature,  constant  pressure,  constant  qual- 
ity, constant  superheat  and  constant  entropy  curves  have  been 
plotted.  The  graduations  have  been  arranged  on  a  decimal 
basis,  thus  facilitating  interpolation  between  the  values  plotted 
on  the  chart.  The  use  of  a  single  chart  to  include  the  total 
range  of  pressures  and  temjjeratures  to  be  met  in  engineering 
practice  would  be  extremely  awkward.  Such  a  chart  in  folder 
form  when  in  use  would  take  up  the  large  part  of  the  top  of  a 
desk,  .\side  from  this  disadvantage  it  would  soon  become  worn 
at  the  folds  and  its  serviceability  greatly  impaired.  The  au- 
thor has  therefore  chosen  to  divide  the  chart  into  a  number  of 
sections,  each  section  being  subdivided  horizontally  into  an  up- 
per and  lower  part,  which  are  i)laced  on  facing  pages.  These 
pages  are  preceded  by  an  index  chart  showing  the  various  sec- 
tions in  their  projier  relative  position  and  showing  the  range 
of  values  for  the  variables  on  each  section,  by  referring  to  which 
the  proper  section  to  use  in  any  specilic  case  is  readily  deter-  i; 
mined,  .\bout  half  of  the  volume  is  devote<l  to  problems,  the 
solutions  of  which  are  worked  out  by  the  use  of  the  charts. 
The  introduction  contains  a  brief  statement  of  fundamental 
principles,  these  being  included  for  the  benelit  of  those  wishing 
a  brief  review  of  thermo-dynamics.  and  an  explanation  of  the 
use  of  the  charts.  In  addition  to  the  steam  charts  the  h  xik 
contahis  tables  of  bar<^>metric  corrections  and  theoretical  steam 
velocities.  The  graphic  jiresentation  of  data  possesses  sev- 
eral advantages  over  the  I'.sc  of  tables  ami  the  principal  objection 
to  tiie  use  of  charts — the  ditticulty  of  securing  sutticient  range  in 
practicable  space  limitations — has  been  admirably  iret  by  the 
author  in  this  volume,     i ;~''      ;v:V;   J  '■"  ■-^.  -^  '\-:^' 


Steam  Charts.  By  F.  O.  Ellenwood,  assistant  professor  of  Heat  Power 
Engineering,  Cornell  University.  91  pages,  7  in.  by  9J4  in.  Bound  in 
cloth.      Published    by    John    Wiley    &    Sons,    Inc.,    432    Fourth    avenue, 

'.       New    York.  •-■';:•'' 

This  book  was  prepared  for  the  use  of  engineers,  teachers  and 
students   who   are  called   upon   to   solve   problems   iinH)lving  the 


Examination    Questions    and    Arswcrs.      Compiled    by    a    committee    of    the     *- 
Traveling    Engineers'    Assfciation.        205    pages.    4!4     in.    by    6^     in. 
Bound    in    cloth.      Published    by    the    Traveling    Engineers'    Association, 
W.   O.   Thompson,   East   Buffalo,   N.    Y.,  Sjecretary.      Price  $1    i>er  copy, 
or  65  cents  per   copy  in   lots  of  five  or   niorc. 

These  questions  and  answers  are  for  firemen  seeking  promotion, 
and   for  new  men  to  be  employed.     They   were  compiled   by  a 
committer    of    the    Traveling    Engineers'    Association,    of    which  ^ 
W .  H.  Corbett.  division  master  mechanic  of  the  Michigan  Cen-    - 
tral,  was  chairman.     The  book  is  divided  into  three  series,  the 
first    series    containing    examination    questions    and    answers    on 
which  the  tircmen  will  be  examined  at  the  end  of  the  first  year.  .... 
The  second   series  is  for  the  second  year  examination,  and  the 
third  series  is  questions  and  answers  which  the  firemen  will  be 
expected  to  know  before  being  promoted  to  the  position  of  en- 
gineer.    The  first  series  deals  with  the  fireman's  duties  and  in- 
cludes considerable  information  on  the  combustion  of  fuel  and 
the  proper   method  of  firing.     .\   few   questions   are  also  giveu 
concerning  the  air  brake.  '    v,  -  ,'   .'-^l^v-   .  v' ^vT^-i 

The  second  series  of  questions  also  contains  instructions  as 
to  the  proper  method  of  firing  and  deals  with  problems  in  boiler 
maintenance  and  constructiini  with  which  the  fireman  should  be 
fainiliar.  It  also  contains  information  regarding  injectors  and 
lubricators.  Further  questions  are  also  asked  concerning  air 
brakes,  and  the  subject  of  oil  bunfing  locomotives  is  gone  into 
quite  thoroughly.  The  third  series  covers  the  duties  of  an  engi- 
neer and  gives  considerable  information  regarding  the  main- 
tenance of  the  machinery  of  a  locomotive  while  on  the  road. 
This  series  also  includes  information  regarding  break-downs. 
Compound  locomotives  are  considered  in  some  considerable  de- 
tail, as  are  the  Walschaert  and  Baker-Pilliod  valve  gears,  lubri- 
cators, and  electric  head  lights.  The  diflFerent  t>-pes  of  air 
pumps  and  air  brake  apparatus  on  locomotives  are  also  con- 
sidered in  considerable  detail,  151  questions  being  asked  on  this 
subject.  This  book  was  most  carefully  compiled  by  the  com- 
mittee and  is  a  revision  of  the  questions  and  answers  previously 
issued  bv  this  association. 


Heavy  2-10-2  Type  Locomotives 


Erie   Engine  Has  63  in.   Drivers,  31  in.  by  32  in. 
t:i;-:  Cylinders  and  Total  Engine  Weight  of  407,700  lb. 


.  y    '».    .f     ■*  ■ 


■i .  i';  ■■>,■ 
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A  large  locomotive  of  the  2-10-2  type  has  recently  heen 
placed  in  service  by  the  Erie  Railroad.  It  was  built  by  the 
Baldwin  Locomotive  Works  and  is  slitjhtly  heavier  than  the 
locomotives  of  this  type  built  last  year  by  tlie  same  company 
for  the   Baltimore  &  Ohio.*     The  new  locomotive  has  63-in. 


more  &  Ohio  locomotives.     In  the 
parison  of  the  leading  dimensions 

Road 

Tractive  effort .:. ...  .> 

Weight   on    drivers .  . ". 

Weight,   total   engine 


ollowing  table  is  a  com- 
I  these  locomotives: 


P..  &  O. 

84,500  lb. 
.'36.800  lb. 
406.000  lb. 


Erie 

83.000  lb. 
3.'7,250  lb. 
407,700  lb. 


O'. 


-39-—-^—3l'—^ — 66- -4^ 66- — 4«- — 66^ — 4 66- — A^ — d^i- ^ 116- 

•(^______. Al'fTotal  Wheel  Base A 

^   .'•'■.;.  ;V,'.7.^.\-  General   Arrangement  of  the   Erie   Railroad   2-10-2  Type   Locomotive 


drhers,  the  lafprest  which  have  yet  been  jjlaced  on  an  engine 
of  the  2-10-2  type,  and  by  using  31-in.  cylinders  the  tractive 
effort  has  been  maintained  very  nearly  to  that  of  the  Balti- 


•For  a  description  of  the  Baltimore  &  Ohio  2- 10-2  Type,  see  Railway  Age 
Gasctte,   Mechanical  Edition,   September,    1914,   page   456.     . v,- .■,,;,.,-;..,.  :.' 


Urivtrs,  diameter  .'»... .•.••■ 

Cylinders,  diam.  and  stroke 

Steam  pressure   

Evaporating  heating  surface 

Superheater  heating  surface.. , 

Grate  area    ••i...-.''.^ ^,.-.-. . 


i02- -H 


58  in." 

!0  in.  bv  32  in. 

200  'lb. 
5.573  *q.  ft. 
1.329  sq.  ft. 

?8  sq.  ft. 


63  in.  '■  . ' 
31  in.  by  32  in. 

200  lb. 

5.801   sq.  ft. 

1,377  sq.  ft. 

88.1   sq.  ft. 


The  boiler  of  the  Erie  locomotive  is  similar  in  construction 


Erie  Locomotive  of  the  2-10-2  Type  Which   Develops  83,000  lb.  Tractive  Effort     ' 

1  .-.S 
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to  that  of  the  Baltimore  &  Ohio  locomotive  illustrated  in  the  special  attention  has  been  given  to  the  exhaust  passages, 
description  above  reierred  to.  The  difference  in  the  heating  wliich  are  unusually  direct  and  of  liberal  section  area.  Steam 
surface  is  due  ainiust  entirely  to  an  increase  in  the  length  of      distributicjn  is  controlled  by  16-in.  piston  valves  driven  by  the 


tubes,  which  are  24  ft.  long  as  compared  with  a  length  of  23 
ft.  in  the  boilers  of  the  Baltimore  &  Ohio  locomotives.  The 
lul)es  are  welded  int..  the  back  tube  sheet.  The  new  boiler 
has  a  conical  ring  in  the  middle  of  the  barrel  which  increases 
the  shell  diameter  from  90  in.  to  100  in.     The  n'.ain  dome  is 


Baker  gear  and  set  with  a  lead  of  3/16  in.     The  locomotive  is 
equipped  with  the   Ragonnet  power  reverse  gear. 

The  reciprocating  parts  are  comparatively  light  for  an  en- 
gine of  this  size.  l"orged  and  rolled  steel  pistons  of  Z-section 
arg  used.     The  guides  are  of  the.  alligator  type  with  a  verjiv'al 


— w_.^i^-i^-.__/i£7f|i— ^ — 1,9^'—^:^.. 
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-";;■;'■'%'  {.Sectional  Elevation  of  the  Boiler  of  the  Erie  2-10-2  Type  Locomotive 


of  pressed  steel  in  one  piece  and  is  mounted  on  the  connec- 
tion ring,  while  the  auxiliary  dome  is  forward  of  the  firebox 
on  the  third  ring  and  is  placed  over  a  16-in.  opening  in  the 
shell.  The  boiler  contains  a  combustion  chamber  28  in.  long. 
There  is  a  full  in.-;tallation  of  flexible  staybolts  in  the  water 
legs,  and  four  rows  of  flexible  bolts  support  the  front  end 
of  the  combustion  chamber  crown.  The  equipment  includes 
a    Schmidt    superheater,    Security    brick    arch,    Street    stoker. 


distance  of  20  in.  between  tbe  bars.  The  crossheads  have 
steel  bodies  with  bronze  gibs  32  in.  in  length  and  are  very 
simple  in  design.  They  weigh  785  lb.  apiece,  and  although 
large  in  itself,  this  weight  may  be  considered  low  for  the 
size  required.  The  front  and  back  main  rod  stubs  are  of  the 
Markel  type  with  removable  brasses.  As  shown  in  one  of  the 
drawings,  the  cast  steel  filling  blocks  in  the  main  stub  are 
cored  out  to  remove  as  much   weight  as  possible*'   :•".,"  '"^^ 


.:■/'.-.■ 


^ogo§o2ogogo° 


i^-mi'- -y-,-:.^;i.  -.^^ 


Cross-sectional    Elevations  of  the   Boiler 


Talmage  ash-pan  and  blowoflf  system,  Franklin  grate  shaker 
and  firedoor  and  Chambers  throttle  valve. 

The  cylinder  castings  are  simple  and  massive  in  design,  and 
are  secured  to  the  frames  by  12  horizontal  li/2-in.  bolts  each. 
Both  the  cylinders  and  steam  chests  are  fitted  with  bushings 
of  Hunt-Spiller  gun  iron  and  the  same  material  is  used  for 
piston  and  valve  packing  rings.     In  designing  the  cylinders 


Owing  to  the  comparatively  large  diameter  of  the  wheels 
and  the  relatively  light  reciprocating  weights  it  has  been 
possible  to  balance  the  locomotive  very  satisfactorily.  It  was 
unnecessary  to  resort  to  the  use  of  auxiliary  counterweights 
on  the  main  axle,  and  lead  has  been  used  in  the  counter 
weights  of  the  main  wheels  only. 

The  franies  are  Vanadium  steel  castings  with  rear  sections 


I'-  ■  ■-:     K'. 


:f-: 


Hkax  V  2-10-2  T\'PK  LbcoNiotiVE 


Hric    Knj>inc    Has  63  in.    Drivers,   31   in.  by  32  in. 
Cylinders  and  Total   Knginc  Weight  of  407,700  lb. 


•  A..larjtc-  l4K-fH»i»'*V^  V  »f  thi:'  --l"-4  tSpi-  lias  n  i«  inly  hc»n 
}>laovifrin  siTvice  Hy  tlav  .Krit:  KailF»>a«I.  It  ua>lniiJt  by  the 
XiHlduiti  I.oo.nnV'tiV*-  \\'>.*rks  aitiil  K  sli^lltiy  luav  iir  thau  thv 
l^:»yo)uoii\  c<  «'i  riii«  ty{K:  h«iU  la>l  yrar  by  lit-  -.inu-  «.<<iii]>any 
f«rr  thv  i'.artiiJiori-.  ^"  *  'i>i,o/^     Thi-  jiv>v   l«.»C"in"t:M-   iias  |».vin. 


nion    i*v  <  )lii(i  locomotives.     Ill  the 

)iari>t'ii   i>i'   thi'   Uadini;   diim-nisitui-- 

4"r;iilivv  tlt'Tt .  •;  -:'.  .  .'  .■.:^  /.  r  ,.^,  ."  ._■■.  ■..,.'"■  .'>  ■  . 
W'i-islit  on  ilrivcr*.  . , .  .,.  .  i.. , . ; ; .'.  ■■■  '■-.'.  V  ■  '■  .-'. 
\\\ifilit,   IxUil,  fitBiiie.  .;.  .....V  i  ^i': .  V  .,•'-•  ■  --- 


i>;l.  'wst:'^  ti'.i'lo  is  a:  c« -lu- 
:'  ■  :Hc«t  ,.'•■•'■' C" 'nit'tiv  vs :•     , 

r-i.-W    ;•,  '  Xo.OOO  lb. 

-.H..j«b«'   :h.  .<> 27,250  lb. 

;:j.y.ffii;   ;v  407. 700  lb. 
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48,J^F/aes     ^ 

M'C'lcnq 
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Central    Arrangement   of   the    Erie    Railroad   2-10-2   Type    Locomotive-,  "• 
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iftVvrv/ tJu-  liiryvsitwhiolrtujAc-  vt-t  1>eii;  i)I.n»-.l  .in  an  rnuiiif  'Vivrrsv  ..li;fm<ter  ..;,.. v.... '.,... 

.     *  C  vltiiiUi>-.   ili.uii.  and  *»n>Kt?.  .V.  .  . 

of  thi-  2-11);.J  tytK.  ;in«l   !>>  .Hsin^   ,il-iti.  vv  lintirr-   tlu-   iraclni-  Sie;tiu  jnc^^nrf .,.;... 

•'  ...  Kvnpur.'itiiiR   licatiilK  snr{;n'<-.  .  .•.-,-. 


*"     •  •  •  -     —    -  r-.T^  ■■-•  .1  *  • ,  -- .'  .  -^-  — ?"■•.-    -  —    -  • 

effort   has  iH^*.Ml  nvainiainod-vvTy   Hcarly  to  that   -"i    tin.-    l»alti- 


■  ■•Fjif  »  {i«->i'ri|.ti.>ii.  ii/  tlu-  iSahimiinv  A  rihui  ^-10-_'  'Ty'l*-. 


«w  h!\iiiasi\  .  1 


Siipcibialtr   hcatinij   •>i,irr';ii-«- 
Ciiatf  area 


■  iKf 


The  boiler  of  tlic   I'rir  lor.inmtiv  ^- 
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63  in.    - 
.  3-.1  ill.  bv  32  in. 
'    200  lb. 
5.«<0t-sq.  ft.    . 
1,377  M|,  ft.. 

:s>g  >qV:ft.;  " 
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Erie   Locomotive  of  the  2-10-2  Type  Which   Develops  83,000  lb.  Tractive   Effort 
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I^\TLWAyjVigE   gazette;  MECM;\XIC^^^ 
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i  to  that  of  the  B;i:n:> .  .re  C'  »lun  K,o(>in«tn'c^  lUustraivd  iiv^tJic. 

HrKsyription  a%'.e  rv-vTft:.!  jW.  'IMii-  OiflFvroui-c  in  the  hvaliim 
:.  surface  is  ducvalni'-^  cnwrcly  1m  an  imivast  in  ihe  letiyih  of: 
/  'tubes,  which  arc  2^[:r^  h.na  as  cwni»ared  with  a  length  of  23 
^"'^■^  "*  ^^"^  ^'^^^'^'-1  nhc  iJahiinore  &  Ohio  locomotrWs^  v^^iv 
:-^ ;itti>cs  aa-  vvt-lifc^  : iut>'  Hhe  lack  (uhr  shcrt.  Tlie  new  1j>.ilcr 
•;ha^a  conica]  rin^  in  thve:i!u.hllv.ivf  tlie  harr<>I  vvlTJ^-h  increast-s 
•vtliesliell  .diameter' rr.sn:  MO  i^  io  MKt:  m.    TUk;  nvaiu  duine;  i/ 

.■■J'  '■■■''■  '•-■i.i    ''''    ''..'s-    ;■   -     '  --•■  -    ''■■■'     ■■'■■    ■'•'"    ■'  .""-.:.■      .:"■.' 


?|;ev^klT  atit-iitjpii  har«  l'«.eu  wiAvn  .Co  tiie.  CKh'au-st.  passajjci,, 
:\vlii<]i  arc  uny sually  (Jlrect  -and  t>f  HheraT vsection,  art'a.  Stcaja 
-*listribiiti<>n  i>  vjiiifolltd  iiv  lO-iJi.  piston  \a1\e*;dti\ en  1>y  tlie 
I Jaker  gear  aii«I  >et  with  a  had  of  3,  l/>  In.  The  J» i«<mu« tiiA v  is 
equipjjfil  -With  thv  Ivay^ohiiet  :poMi(?r^r^^  J>   ■ 

.  Tlui  reviijfi^^eatiiiii  ]Kirr>  ar<.-  voivparaiively  liii^it  f<ir  ail  I'ti-: 
iiin<:  of  this ,,»i>'ev  h<iryv<l  and  toIIxhI  >ti.Hd  pi>t<VHs '< tf  K-section 
arc  .iise(kv  The,  !^urd*.>  ai-iVMl  thy  aflijiju  a  vertical 


2lZ:0^:^^^^^^-::^^^,^4. 


TT-TT.. 


Sectional  Elevation  of  the  Boiler  of  tiie  Erie  2-10-2  Type  Locomotive 


of  pressed  sttidiu  on«-  idect-  and  is  nrouiiifd  <»n  th<'  eoiuu'o- 

:  ■  ti<»ti  riug^.  wlrile  the  attxiliarv  dome  is  forward  <:f  tlie  lirelrox 

■f\  /  ■■■■  ■'-.*■■  "■..■■ 

:" 'on  the  third  riny  and  is  placed,  over  a  10^in,  openinjf  in  the 

y.   shtll.      llie  hoikr  contain*  a  cond>ustion  chan>her  28  iii^  lopft. 

■'TlKre  is  a  full  installation  of  lUxiI)le  stayholts  in  the  water 

.  K'jii,   and   four;  f'-Kcs  <f  ricxitde    l>olts    support    the   front   etid 

.■    of  the  condnistioii  chaiP.i'cr  c'r«>wk'ri.     The  ecjuijnneijt  includes 

:    a-  Schnii<]t    superhcuU'T..  .Security    brick   arcli,S^treet    stoker. 


distance  <«f  ifl  in.  between  tiie  bar^.  T'jn-- crossheads  bav«._ 
stet'I  lMidie>.vvit,h  bronzf  iiilis  32  in.  in  lenuth  and.  are  very 
•;iinp1e  iii  design.  They  weigh  785  lb.  apiecv.  aiiH  although 
htrge  in  itself.;  this  weiglit  niay'  be  considtTvd  .K>\v  lor  the 
size  rcquirtd.  The  froiit  and  back  main  rod  >nd)s  are  of  the 
Ma.rkcl  type  with  rcino\ aide  bra>ses.;  .\s  shown  in  one  of  the 
drawings,  the  cast  stvtl  idtiHi;  id<»cls-»  in  the  tnalii  stub  iare 
cored  otit  to ,  retU/* »v *'  a:s  ni ucii   weisrJvt  as  . i»i>ssil>Tci  ;   ',.;    •' •:  •  ■ ., . 


:T-tr:^o&5  :■:,:'; 


»    I 


■2^9, 


2^  Tubii  '  48.  S^  Ftuesi 
Z4-'o"Loag.  -  -  r  ^ 


.  -^^^:^^^>-^Z:^:X,  ^  ^^f  ;-.-^;■ 


Cro$s-sectional    Elevatrons   of   the    BoHer 


TaliuaKc  lish-'psii  riiKJ  Idovyoff  system.  Tranklin  grate  stiaker 
and  liredoor  and  Chanibor-  throttle  valve, 
.'The  cylinder  ca-itings  are  sinii)le  andniassive  in  design,  arid 
.ane  sirured  to  the  ffames  by  12  liorizontal  .Ij/j-rirr;  bt ills  each- 
Roth  the  cylinders  .ajid. steam  chests  are  fitted  witlibtishings 
'■'f  1  lunt-.*^piller  iiriii  iriMtatid  the  same  material  isnsed  for 
pistoji  an<i  valve  ;iracku>.ii  tings.     In  designing  the  cylinderf 


*)wlng  to  the  A:.5(nii>araiivelv   large  /liainvixHT  of  the  wlivtlr 
and   the    relatively    light  reciprocating    weights    it    has    be<?H 
po.siiible  to  balance  the  locouiuti\e  very  -satisfactorily.     It  was 
iinnecessary  to  resit>ft  to  the  use  of  auxiliary  oounterweightR 
on  tlfe main   :ixle.  'and  lead  has  been  tiscd  in  the  coiinter. 
weight^  of  the  main  wheels  only.        .        ..    '  -    ,;  '     ^,        .      • 

Xhefi^nies  are  \'anadiuni  steel  castings  with  fear  sections 
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of  forged  iron.  The  main  frames  are  6  in.  in  v.  idth  and  arc 
spaced  42  in.  between  centers.  The  single  front  rails  arc 
cast  integral  with  the  main  sections  and  in  front  of  the  cylin- 
ders they  are  bolted  to  a  combined  deck  plate  and  bnmper 
casting  furnished  by  the  Commonwealth  Steel  Company,  in 
which  is  housed  the  Miner  draft  gear.  This  is  a  large  and 
elaborate  casting  and  it  has  been  cored  out  wherever  possible, 
to  save  weight.     Poling  pockets  are  cast  in  the  bumper. 

The  driving  wheels  have  a  total  lateral  play  in  the  boxes 
of  J4  i"-.  a"d  the  first  and  fifth  pairs  have  I4  in.  more  play 
between  the  flanges  and  rails  than  the  second  and  fourth 
pairs.  I  he  main  wheels  have  plain  tires,  and  in  spite  of  the 
long  rigid  vvheelbase  the  locomotive  will  traverse  16-deg. 
curves.  The  engine  has  the  Woodard  leading  truck,  the  Cole 
trailing  truck  and  Cole  long  main  driving  boxes. 

\\  here\er  practicable,  details  have  been  made  interchange- 
able with  corresponding  parts  of  the  Erie's  latest  Mikado 
type  locomotives.  Such  parts  include  the  tender  trucks  com- 
plete, the  pilot,  frame-crossties,  brake  shoes  and  heads,  many 
brass  fittings  and  the  following  parts,  except  for  the  main 
wheels:  driving  boxes,  axles,  tires  and  shoes  and  wedges. 
I'lange  oilers  are  applied  to  the  leading  wheels  and  a  speed 
recorder   is   operated   from    the    rear   truck. 

r  The  tender  is  of  the  V'anderbilt  type,  having  a  water  ca- 
pacity of  10,000  gal.,  and  a  coal  capacity  of  16  tons.  The 
frame  is  composed  of  6  in.  by  4  in.  angles,  with  front  and 
back  bumper  beams  of  cast  steel.  The  trucks  have  cast  steel 
side  frames  and  solid  rolled  steel  wheels  manufactured  by 
the   Standard   Steel   Works   Company. 

'  The  2-10-2  type,  although  not  yet  generally  in  use,  has  met 
with  marked  success  in  heavy  freight  service  and  the  large 
boiler  capacity,  together  with  the  comparatively  large  driving 


20m<jA.^_-^_,^ 
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•■   Crosshead   of  the   Erie  2-10-2  Type   Locomotive 


wheel  diameter  of  the   Erie   locomotive,  indicates   the   possi- 
bility of   further  development  in   this  type  toward  sustained 
capacity  at  higher  speeds.         .v."  '■  .,^!A  ./4V  .;^. *■:?;."•'.'->"  . 
The  following  are  the  principal  dimensions  and  data: 

,,.......    ^  .  _         General  Data     ..   .         ....... 

Service    .  .'.  »•../■.  .'^  .-.^  *^'.'.  . .-.  ..,.;..■.  ,,.Vi.  ».;i  •  • Freight 

Fuel i.'.;  .■■.■< .  .'.■  .;.■...'.  ^!<:,'V.-,Vi,.iV'.. Soft   coal 

Tractive   effort. .-vi.-— -i^- 83,000  lb. 

Weight  in  working  order.  . . . ....'.  ...^•w 407,700  lb. 

Weight   on   drivers 1.,,;  i  .,;y-."j|.. .  .V'v^ . . .  ^ , 327,250  lb. 

Weight  on   leading  truck. ..  .:,i,'^\i^-.i.'.i^.'..i',„j:ri' 24,450  lb. 

Weight  on  trailing  truck .......: 56,000  lb. 

Weight  of  engine  and  tender  in  working  order 586,300  lb. 


I  4'  •  •'■•'*  • 


Wheel    base,    driving.  V.:.'..  .'.■..■.;■.'.  I'.'.*. ."."' 

Wheel  base,  total 

Wlieel  base,  engine  and  tei<Ur 

?'  ;■.-•']. -;'^':'-*.vl  '■  't  Ratios 

Weight  oti  drivers  -=-  tractive  effort 

Total   weight    -^   tractive  effort 

Tractive  effort    X    diani.  drivtrs   -;-  e(|nivaleit  hiating  sirrface*. 

Rquivaleiit   heating   surface*    -f-    f;rate   area 

Firebox  heating  surface   -:-  cciuivalent   heati  ig  surface.'  yet  cent.. 
Weight   on   drivers    -f-    equivalent    heating   sii    face* 
Total  weight  -=-  equivalent  heating  surface* 


Inside 
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. .  1.'. .  .'.'2?''ft.- 

. .  .41   ft.  3  in.' 
.77  ft.  4^  in. 


.  3.94 

.  6.18 
.664.72 

.  89.29 

.  3.28 

.  41.60 

.  51.53 


-7k'— ^ 


Markel    Main    Rod 


\olunu-  both  cylinilers 

Kquivalcnt  heating  surface* 
Grate  area  -i-  vol.  cvlinders 


ored    Filler    Blocks: 


vol.  cylinders 
Cylinders 


Kind  ...::.... 

Diameter  and  st 


..ke. 


,■'''•-.•■•        '      ••■..'■<'■■*''■  1 'fives 

Lliaineter..—  ^..^.•. .......  ...i  4...  Vf.  i,,i..- ■,'■>.'■. 

h'heeU 

Driving,  diameter  over  tires 

Driving,   thickness   of  tires 

Driving  journals,  main,  diameter  and  length.  . 
Driving  journals,  others,  diameter  and  length 

Kngine  truck  wheels,   diameter 

I^ngine  truck,  journals 

'I" railing   truck    wheels,    diameter 

Trailing  truck,  jmurals , 

■  •  "■       Boiler 

.St.vle    ,.>,,, 

VN'orking  pressure .'...;  .-■.>.ii.  .  .  . 

()ut--i<le  diameter  of  first  ring 

l-"irebox,   length  and  widtli... 

Firebox  plates,  thickne-s 

••"irebox,    water    ^  pace 

Tubes,  number  and  outside  diameter.... 
Flues,   number  and   outside   di-imeter .  .  .  . 

Tubes  and  flues,  lengtli 

Heating    surface,    tubes 

Heating  surface,   arch   tubes, .  .......... 

Heating   surfjice,    firebox.  .■.^.■..,\v.;-.>i:... 
Heating  surface,  total ....  .-'Vi  ;';  '.I,:.-,  /i.". ; 

.Superheater  heating  surface ;,'.•...., 

Equivalent    heating    surface' ,,.■.■.'.• 

(Irate  area   ,.....,..,.»...... 


>\.  •  »>■• . 


27.95  cu.  ft. 

281.45 

Simple '■ 

31   in.  by  32  in.. 


.Piston  I 

.16  in./,' 


.  . .13  in 
.. .11    in. 


. .  .63  in... 

..3'i  in.>; 

by  22  in..." 

by  1 3  in.  •'' 

...34  in..- 

by  12  in.; ; 

42  in,.*! 

9  iji.  by  14  itu.:. 


.6  in. 


A    •   .  ...   . 


.  Sides,  back  ;  nd  crown 


Weight     

Wheels,  diameter 

Journals,  diameter  and  length.... 

Water   capacity , 

Coal  capacity   


'fender 


*■**• .  •^*.*,^.i  * 


I  «  .;•  r^  . 


,  .  .Conical 

.  .200  lb.  per  sq.  in. 

90  in. 

.132>4  in.  by  96  in.:' 

'n   in.;  tube.   54  in....' 

6  in.  : 

269-254  in.;. 

48 — 5'/i  in...r 

24  ft. 

5,443   sq.  ft... 

37  sq.  ft.--: 

258  sq.  ft.    '• 

5,801   s(i.  ft..-. 

1.377  s,,.  ft.    ; 

7,866.5  sq.  ft.-'.. 

,  ,^...  .■«  .       88.1    -q.  ft..  . 

178.600   lb..,..' 

ii  in.■^,■ 

6  in.  by  11   in.  -i' 

10,000  gal.;. 

r..  ,^.>  K««c«'.. . . .  16  tons,-'. 


"Equivalent    heating   surface    =    total   evapolative   heating  surface    +    l.Svj  ' 
times  the  superheating  surface.  I  ''>J. 

Tr.\ffic  Through  the  P.ax.ama  C.\nrl. — More  than  a  million--' 
tons  of  freiglit  have  been  carried  througli  the  Panama  canal  dur-  ;;^'; 
ing  the  first  three  months  of  its  operaaon.     Thus  far,  the  west;;;- 
bound  traftic  has  been  in  excess  of  eastbound  traffic,  westbound:* 
being   621,080    tons    as    compared    withj  457,991    tons    eastbound.  > 
More  than  95  per  cent  of  this  traffic  wai  on  the  four  great  routes  .-' 
which   developed   soon  after  the  canal  jwas  opened;   the  United  V;- 
States  coastwise  trade,  the  traffic  between  the  Pacific  coast  of  ''•- 
the  United   States  and   Europe,   the  trade  of  the  west  coast  of  •... 
South  America  with  the  Atlantic  seaboard  of  the  United  States.- 
and  with  Europe  and  traffic  between  the  Atlantic  coast  of  the- 
United  States  and  the  Far  East. — American  Machinist.  :.::.i 
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Characteristics  of  Plate  Springs 
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Part  I:  The  Effect  of  Friction;  Relation  of  Service 
to    Test    Deflections;    Detecting    Permanent    Set 


BY  GEORGE  S.  CHILES 


White  nuicll  has  been  written  in  recent  years  on  ptate  springs, 

the  treatment   of  the   subject   has  been  largely  of  a  theoretical 

nature,    consisting    in    the    deri\ation.    analysis    and    comparison 

•  ;^  of  various  formulas  used  in  designing  springs.     The  object  of 

Part  I  of  this  article  will  be  to  describe  the  characteristics  of 

plate  springs  as  observed  in  a  series  of  experiments,  both  in  the 

,>•;  laboratory  and  in  service.     The  effect  of  friction  under  various 

!v  conditions  is  brought  out  in  its  relation  to  methods  of  testing 

■I,,  and  to  service  performance. 

Part  II  will  deal  with  the  effect  of  the  characteristics  of  mate- 
rials and  of  methods  of  manufacture  upon  the  action  of  plate 
.,  springs.    As  far  as  possible  the  results  of  the  tests  will  be  used  to 
-.'.explain  why  actual  and  theoretical  performance  are  often  at  vari- 
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ance.  The  bearing  of  the  results  upon  the  subject  of  design  will 
be  considered  with  suggestions  for  an  improved  formula  for 
deflection. 

Before  proceeding  further  the  writer  wishes  to  acknowledge 
his  indebtedness  to  those  whose  willing  co-operation  has  aided 
him  in  securing  the  data  upon  which  the  article  is  based,  espe- 
cially to   R.  G.   Kelley   for  his  able  assistance.  .   ,-       . , 

,    .  METHODS    OF    TESTING  /"<:-  ^  j.' J-:- 

../■'■■..  ■;-   -":'':  ■•■'•"  ■  .»;..-'• 

,■.;"'>  in  order  to  secure  satisfactory  results  in  testing  plate  springs 
it  is  necessary  before  recording  data  to  apply  and  remove  an 
initial  load  several  times,  this  load  varying  according  to  the  con- 
dition of  the  springs.  For  repaired  springs  or  those  tested  after 
removal  from  service  the  load  used  amounts  to  about  25  per 
cent  over  the  static  load  for  which  the  spring  is  designed  while 
ftir  new  springs  it  is  usually  taken  at  about  50  per  cent  over 
the  static  load.  The  limbering  up  of  the  spring  in  this  manner 
eliminates  slight  irregularities  which  may  be  due  to  internal 
friction,  initial  stress  resulting  from  the  fitting  and  banding  of 
the  plates  and  the  attendant  temperature  changes,  or  the  taking 
of  a  slight  permanent  set  at  or  below  what  is  ordinarily  con- 
sidered as  the  elastic  limit  of  the  material.  Unless  this  practice 
is  followed  it  is  impossible  to  verify  deflection  readings  by  dupli- 
cating tests.  Springs  rarely,  if  ever,  return  to  the  original  free 
height  after  the  removal  of  an  initial  load  even  as  small  as  50 
per  cent  of  the  static  or  rated  loading,    ■•-i^-.v;?,!   vV;..' 

In  deflection  tests  on  steel  plate  springs  the  methods  to  be 
used  require  careful  attention.     Whether  the  deflection  is  meas- 


ured as  the  load  is  applied,  or  as  it  is  released,  and  what  load  isj. 
to  be  used  in  testing  ft)r  permanent  set  are  questions  the  settlc---_ 
ment  of  which  will  seriously  afifect  the  results  obtained,      r.  :;  : -•  f 

In  Fig.  1  are  plotted  the  deflections  obtained  by  the  application 
of  a  compression  load  of  23,100  lb.  to  a  number  of  locomotixe 
driving  springs.  The  springs  are  all  of  the  same  general  di- 
inensions,  but  are  divided  into  three  groups  dififering  in  chem- 
ical composition  and  the  method  of  assembling.  The  springs 
in  group  i  were  built  up  of  carbon  spring  steel,  and  were  re- 
moved from  several  heavy  Pacilic  type  passenger  l-'cnnotivei;..; 
after  having  been  in  service  several  months.  Those  in  group  0 ;  . 
were  new.  with  a  vanadium  content;  and  in  assembling,  the 
plates  had  been  painted  with  a  mixture  of  oil  an<l  graphite. 
Those  in  group  C  were  old  carbon  steel  springs  which  liad  bet-n 
reset,  retempered  and  the  plates  painted  with  a  mixture  of  oHf 

•and  graphite.  _.;<^-i!?,:X-p  '■'  ''■-.y\-'':-;      I'^'-v":. '  •^-.-•i-^  :'/.^~-->  •' -  ■.-;^:J  ^!>''; 

'After  an  initial  load  of  29.000  lb..  equiWlenf  t.v  a  25  per  cent 
overload,  had  been  apphed  and  removed  three  times  the  camljer 
was  measured.  The  static  load  of  23.100  lb.  was  then  applied 
and  the  camber  of  the  spring  again  measured.  The  deflections 
recorded  are  the  differences  between  the  free  camlxr  and  that 
With  the  static  load  applied.  They  varied  fr«.m  \U  »"•  to  19 
in.  for  group  J,  the  average  being  1.63  in.  The  deflections  for 
group  B  are  considerably  greater  and  much  more  uniform  than 
those  for  group  A,  ranging  from  2.2  in.  to  2.4  in.  and  averaging 
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about  2.27  in.  The  deflections  for  group  C  are  still  greater  and 
more  uniform,  varying  from  2.4  in.  to  2.5  in.,  the  average  being 
2.44  in.  It  will  be  noted  that  the  results  obtained  by  this  method 
for  new  springs  with  oil  and  graphite  between  the  plates  are 
fairly  uniform  while  the  variations  in  deflection  of  old  springs 
are  so  great  as  to  make  the  results  practically  worthless  as  a 
means  of  checking  individual  springs  with  formulas  or  specifi- 
cations.    The  causes  for  these  variations  will  be  discussed  more 
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fully  later  on  and  attention  is  called  to  them  at  this  point  only 
to  show  the  unreliability  of  data  obtained  in  this  manner. 

The  re>ults  of  a  better  method  of  testing,  and  one  which  is 
quite  generally  used  are  shown  in  Fig.  2.  The  abscissas  represent 
the  load  in  thousands  of  pounds  and  the  ordinates  the  camber  of 
the  spring  in  inciies.  After  being  limbered  up.  the  free  height, 
or  the  camber  of  the  spring,  was  measured  and  found  to  be  5' 4 
in.  The  next  step  was  to  apply  a  load  of  about  2,000  lb.,  and 
again  record  the  camber  which  in  this  instance  was  4.88  in. 
VV^ithout  removing  this  load  an  additional  2,000  lb.  was  added, 
bringing  tl;c  loa<l  up  to  about  4.000  lb.  This  reduced  the  camber 
to  about  4.45  in.  In  like  manner  successive  points  on  the  curve 
were  determined,  the  camber  gradually  decreasing  to  one  inch 
at  a  load  of  20.000  11).  The  operation  was  now  reversed;  that  is. 
the  l<»ad  was  reduced  by  about  2,000  lb.,  bringing  it  down  to  18.000 
lb.  It  should  be  noted  that  the  camber  instead  of  returning  to 
1.45  in.,  is  now  only  1.10  in.  In  other  words,  with  the  removal 
of  the  final  increment  of  2,000  lb.,  the  spring  did  not  return  to 
the  position  it  had  occupied  previous  to  the  addition  of  this  in- 
crement. Likewise,  each  successive  point  on  the  release  load 
curve  will  be  found  to  be  of  smaller  value  than  its  correspond- 
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ing  point  on  tbe  applied  load  curve,  though  the  difference  be- 
tween the  two  curves  diminishes  as  they  approach  the  point  of 
zero  load,  which  is  the  same  for  both  curves.         .:•  v  ■[      .  \ 

The  reason  for  tiiis  difference  in  the  camber  of  the  spring 
for  the  satne  load  is  due  mainly  to  the  friction  existing  between 
the  individual  plates  composing  the  spring.  To  some  extent,  the 
time  effect  must  also  be  taken  into  consideration.  Upon  the 
application  of  a  load,  an  elastic  elongation  or  deformation  im- 
mediately takes  place,  even  though  the  resulting  stress  is  much 
below  the  primitive  elastic  limit,  but  the  permanent  or  plastic 
deformation,  ordinarily  considered  a  negligible  quantity,  does  not 
occur  until  after  the  elapse  of  a  period  of  time.  .\s  this  per- 
manent deformation  increases  gradually  under  a  constant  load, 
the  return  of  the  material  to  its  original  state  after  the  removal 
of  the  load  is  also  gradual.  Since  the  effect  of  this  phenomena 
is  similar  to  that  of  the  frictfon  between  the  plates  in  that  it  has 
a  tendency  to  result  in  a  higher  reading  for  tbe  applied  load 
curve   and    a   lower    reading    for   the    release   load    curve,    it    no 
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doubt  has  some  effect  upon  the  cu  ves ;  however,  as  this  effect 
is  comparatively  slight,  it  may  be  disregarded  in  this  article.  In 
the  case  of  a  semi-elliptic  spring  a  sfiall  portion  of  this  difference 
is  perhaps  due  to  the  friction  between  the  rollers  or  blocks  upon 
which  the  ends  of  the  spring  rest  arid  the  table  of  the  testing  ma- 
chine, although  these  surfaces  wcri  well  lubricated.     In  all  in- 
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stances  the  load  increments  were  no  of  the  same  value.  Should 
any  one  increment  slightly  exceed  ts  preceding  increment,  any 
attempt  toward  equalization  by  removing  the  e.xcess  weight  would 
result  in  a  false  value  for  the  curves.  In  other  words,  it  is  to 
be  borne  in  mind  that  once  having  Applied  a  load  to  the  spring, 
neither  this  load  nor  any  portion  ot  it  should  be  removed  until 


it  is  desired  to  obtain  values  for  t  le  release  load  curve.  Sim- 
ilarly, the  values  for  the  release  lo  id  curve  should  be  obtained 
only  by  the  removal  of  the  portion  lof  the  load  and,  in  no  case, 
should  an  attempt  be  made  to  equa  ize  successive  increments  of 
the  load  bv  the  addition  of  anv  an  ount  whatever. 
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In  order  to  determine  the  extent  to  which  the  (Hfferent  speeds 
of  the  testing  machine  afifected  the  results,  the  curves  shown  in 
Fig.  3  were  plotted,  in  this  case  the  deflection  of  the  spring 
in  inches  being  taken  as  the  ordinate  instead  of  the  camber.  The 
spring  chosen  for  these  tests  was  selected  at  random  from  a 
number  on  the  store  house  platform.  It  was  tested  with  the  re- 
sult shown  in  curve  A,  but  for  the  purpose  in  question,  it  was 
desired  to  have  a  spring  with  a  minimum  amount  of  friction 
and  it  was  reset,  retempered  and  the  surface  of  the  plates  painted 
with  a  mixture  of  oil  and  graphite  before  being  assembled.  'In 
this  condition  it  was  tested  at  three  different  speeds  of  the 
testing  machine  head :  1  in.,  3H  in-  and  7^^  in.  per  minute  as 
shown  by  curves  C,  B  and  D  respectively.  While  there  is  some 
diflference  between  these  curves  it  is  inappreciable  so  far  as  it  re- 
lates to  the  purpose  of  the  test  and  may  be  neglected.  As  a 
matter  of  fact,  slight  irregularities  resulting  in  some  instances, 
in  differences  as  great  as  these  have  been  encountered  in  verify- 
ing tests  on  the  same  spring.  ;  >'.  :  >  :/':  ..-:;AV>i  :-;:"u'/';  V. v'  f  V 
...The  reader's  attention  is  called  to  the  important  fact  that  the 
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Eor  the  purpose  of  showing  the  variations  in  the  deflection  of 
springs  due  to  variations  in  the  condition  of  the  plate  surfaces, 
tiie  spring  referred  to  in  i-ig.  3  was  selected  after  having  been 
exposed  to  the  weather  on  an  .unsheltered  storehouse  platform  for 
about  two  years.  It  was  first  tested  just  as  it  was  found,  and  the 
result  is  shown  by  curves  A  on  both  Fig.  3  and  I'ig.  6.  It  was  then 
reset,  leteinpered,  the  surfaces  of  the  plates  painted  with  oil  and 
graphite  and  re-assembled.  The  test  curve  then  obtained  is  shown 
at  B,  Vis.  6.  the  same  testing  machine  speed  being  used  in  both  cases. 
At  a  load  of  34.000  lb.  the  difference  in  deflection  between  the  two 
application  curves  is  .6  in.,  which  may  be  attributed  to  the  de- 
crease in  internal  friction  in  the  spring  after  resetting.  The 
spring  was  again  reset  and  retempered  and  assembled  without 
lubricant  between  the  plates.  In  this  condition  curve  C.  Fig.  6. 
was  obtained.  While  the  difi'ercnce  between  tiie  three  release 
load  curves  is  very  slight,  the  maximum  being  about  .1  in.,  a 
.marked  diff^erence  exists  between  the  applied  load  curves.  For 
a  load  of  20.000  lb.  the  difference  in  deflection  between  the 
spring  in  its  original  con<lition  and  when  reset  without  oil  and 
grapliite  between  the  plates  is  .27  in.,  or  15.6  i>er  cent.  \\  ith 
oil  and  graphite  between  the  plates  a  further  increase  in  de- 
flection of  .14  in.,  or  7  per  cent  was  obtained.  The  total  increase 
in  deflection  due  to  resetting  and  lubricating  the  plates  was  .41 
in.  or  23.7  per  cent.  The  uniformity  of  the  release  load  curves 
for  wide  variations  in  spring  conditions  is  shown  in  Fig.  6.  ".'■.■'.  ,^ 
[Editor's  Note. — The  remainder  of  Part  I  will  l)e  published  in 
an  early  issue. |    .  ,  . 
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The  valve  motion  parts  of  these  Pennsylvania  locomotives 
are  shown  in  Figs.  14.  15.  16  and  17.  It  is  not  the  intention  to 
discuss  each  part  in  detail.  Looking  at  the  illustrations,  these 
parts  seem  startlingh  light.  Every  detail  towards  weight  reduc- 
tion has  l>een  carefully  considered.     Startitig  right  with  the  pis- 
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values  of  the  release  load  curves  are  much  more  uniform  than  |-; 
those  of  the  applied  li>ad  curves.     -,    ..:.■'■■■■■  iy^'--'  :■  :r^\---fy  ..r 

In  order  to  bring  out  clearly  the  necessity  for  the  applica- 
tion of  an  initial  load  in  testing  springs  before  deflections  are 
recorded  the  curves  of  a  double  elliptic  tender  truck  spring  are 
plotted  in  l-ig.  4.  As  will  be  seen  from  the  illustration  of  the 
spring  in  Fig.  5.  it  had  accumulated  a  heavy  coat  of  rust  during 
several  years  of  exposure  on  the  storehouse  platform,  this  con- 
dition .serving  to  emphasize  the  point  in  question.  The  distance 
over  the  spring  bands  before  the  application  of  the  first  load  was 
14.37  in.,  and  instead  of  following  a  straight  hne.  as  is  usually 
the  case,  the  applied  load  curve  exhibits  a  decided  hump.  The  v 
release  load  curve  is  also  irregular,  but  to  a  less  degree,  and.:^ 
does  not  return  to  the  same  initial  point.  On  the  second  appli-  "' 
cation  of  the  load  the  results  are  more  nearly  uniform.  In  this 
case  the  release  load  curve  returns  to  the  initial  point  of  the  sec- 
ond applied  load  curve.  In  some  instances  as  many  as  five  ap- 
plications of  the  preliminary  loads  are  necessary  to  thoroughly 
limber  up  a  spring  and  insure  reliable  results.  -''"'■ 
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'  ;  -Wjfc    14 — Valve    Stem    Crosshead    of    Pennsylvania    Locontotlv*    ;-.- 

ton  valve,  the  valve  rod  and  valve  rod  crosshead,  which  are  the 
main  inertia  parts,  the  weight  has  been  greatly  reduced  over 
ordinary  practice.  ,\11  these  parts  may  seem  light,  but  as 
some  of  the  principal  stresses  in  them  are  caused  by  the  inertia 
*l":tl<Kviii   Locomotive  Works,  Philadelphia,  Pa.  .'.; 
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Fig.  15 — Piston  Valve  Used  on  the  Pennsylvania  Locomotives 
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forces  due  to  their  own  weight,  it  is  evident  that  this  very  weight  valves  have  good  lubrication,  and  the  writer  believes  that  the 
reduction  has  been  one  of  the  best  safeguards  against  breakages,  parts  here  illustrated  will  give  every  satisfaction.  ;.,,:,,:,,....; 
The  bearing  surfaces  of  some  of  the  pins  throughout  the  motion  The  reciprocating  and   revolving  parts  designed  for  a  2-1<K2. 


:io.6  Taper PlnAk' long.  Pinholes  fobt''  "■'■'"■.,.■.' 
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Fig.   17 — Walschaert  Valve  Gear  for  Pennsylvania  Atlantic  Type  Locomotive 


seem  very  small,  but  arc  proliably  not  too  small  when  we  con-  type   freight  locomotive  built  in    1914  by  the   Baldwin   Locomo-y'.  y 

sider  the  reduced  pressures  that  come  on  them.  tive  Works  for  the  Chicago,  Burlington  &  Quincy,  will  next  be-' j.'^" 

It  may  be  remembered  that  the   Pennsylvania   Railroad   pur-  considered.     The  railroad  already  had  one  engine  of  this  class    ;" -J. 

chased    one    of   the    French    four-cylinder    DeGlehn    compounds.  and  size,  the  cylinders  being  30  in.  by  32  in.,  the  drivers  60  in.  :  ■  <.•■ 

This  engine  had  unbalanced  valve.s.  but  the  valve  motion  parts  in  diameter,  the  boiler  pressure  175  lb.,  and  the  weight  on  drivers  ■"■.:.- 


Fig    18 — Running   Gear   of   Chicago,    Burlington   &.   Quincy,  2-10-2   Type    Locomotive 


were  very  light  and  the  writer  heard  it  authoritativeh-  stated 
that  after  the  engine  had  made  a  certain  mileage  it  was  carefully 
examined  and  it  was  found  that  the  wear  of  the  valve  motion 
parts  was  absolutely  nothing.  The  wear  of  the  valve  motion 
parts  is  mostly  caused  by  their  own  weight,  assuming  that  the 


300,000  lb.  The  main  drivers  were  several  hundred  pounds  light 
as  to  counterbalance,  even  in  balancing  the  revolving  weights, 
and  two  counterweight  bobs  weighing  1,500  lb.  each  had  been 
placed  on  the  main  axle  between  the  boxes.  This  made  the  dead 
weight  on  the  m^iiin  drivers  excessive.     The   railroad   company 
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Fig.   16 — Walschaert    Valve   Gear   for   Pennsylvania    Pacific   Type    Loconr^otive 
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forces  due  to  their  ..un  udKht.  it  is  evi.Ieiu  tliat  this  verv  weight      valves  li^vc  ?froJ  luhHcMion.  ami  the  AvriteT  !>eliev«>s  that  the 
reduction  has  been  one  of  the  best  safeguards  against  breakages.       rarts  here  illustrated  will  give  every  satisfaction.  ■.      > 

The  bearing  surfaces  of  some  of  the  pins  throughout  the  motion  The  reciprocatinjj  and  revr.lving  parts  <lesigned  for,  a  2-m^ 
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Fig.    17 — Walschaert   Vnlve   Gear  for  Pennsylvania    Atlantic   Type    Locomotive. 


• 'seem  verv  <ni;rH.  hut  ;irr  prohalvly  iMt  t(io  sthnll  wliin,-«>c>eort'    "  t>i»e   I'ri-iuht  ii»c<im<»tiVe  tatilt   hi    1914  T»y  ihe   f>aM\\in  Locoino-.;, 

U'tler  tlie  reduced  pressures  tlutt  come   on  them.         :'•:':>>    tive  Works  for  the  Chicaiiu.   Iiurliugl-,>n  A  Quincy.  will  next  be ' 

/It  may  be  fememljered  that  the   Pennsylvariia   RaHtoacl  pur-      considere*!.     The  railroad  already  bad  one  ehgine  of  this  <;lass 

chased    one   of   Uie    French    four-cyhtwlvT  DeGlehn    C(jgii>oumls.      and  si/cv  the  cylindcf  s  l»cin,u:  3()  iii.  Ijy  3-  'hv-  the  /Trivers  (fli  jtr. 

/This  eni«iiu-  had  unbalanced  valves,  but  the  valve  u.uttiti!npaTtH.i«|<hamet<'r,  the  l^  175  lbv,,an<i  tbie  wcigirt  <»u  driversi' 


Fig    18 — Running    Gear    of    Chicago.    Burlington    &    Quincy.    2-10-2    Type     LojCOmotiV*  ,- ... 


were   very   lipht   and  the   w  viter   heard   it  attlhiVritatively    statetl  50Q;(W(>  Jb:    The  fnain  drivel's  wen-  seVt-rai  hihidred  i.i.uiids  1i>jht ;    \        ^ 

that  after  the  engine  had  made  a  certain  mileage  it  was  careiidly  as  t.>  counterbalance,  even    in   balancing   the   revolving   weights.  -.-..; :: 

examined  attd  it  wag  fouiid  that  the  wear  <»f  the  vsllve  motion  tmd  t\vo  c<>ut1terwei}»htb<>bs   weighing   l.jOt^  lb.  each  had   been  H  '    '  '- 

parus  was  absolutely  nothing.     The  wear  of  ihii  valve  motion  placed  on  the  main  axle  between  the  boxes.    This  r.vade  the  dead    •,  : 

partjs  -is  mostly  caused  by  their  own  weight,  asstiming  that  the  vveight  on  the  main   drivers  excessive^   >  Tlie  railroaff  c^-mpany         c:  .-^ 
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asked  the  Baldwin  Locomotive  Works  to  design  two  locomotives 
of  a  duplicate  order  of  ten  engines  without  the  counterbalance 
bobs  on  the  main  axle,  and  to  use  alloy  steel  for  the  piston  rods, 
connecting  rods,  stub  straps,  pins  and  eccentric  cranks.  The 
pistons  and  crossheads  were  to  be  lightened  as  much  as  possible. 
It  was  decided  to  use  nickel-chrome  steel,  annealed,  with  an 
ultimate  strength  of  100,000  lb.  per  stpiare  inch,  a  yield  point  of 
70,000   11).    per    S(|uare    inch    and    an    elongation    of   23    per    cent. 


■■-  'i.."  ■ 


Fig.   19 — Piston  and   Rod  for  Burlington  Locomotives       ■.':''■ 

TITiis  was  found  impossHjle  to  obtain,   ^^ickel-chrome  carTxm  steel, 
oil  tempered,  was  finally  used  and  had  the  following  properties : 

Ultimate   tcn.*ile   .streti)ftli. 

96,000  lb.  iici-  sq.  in. 

Yield  point 70.000  lb.  per  sq.  in. 

I'ltimate  conijiressive   strengtli 

(assumed)    .  .  .  .60.000  lb.  per  sq.  in 

..'  ■_^_:.  ■_ ._.".,    ..■'.-.  T^-;"l■    •  ......  :.  ..  v-  •-  ..•_-•.  Elimgation    25  per  cent 

■ '^■'.  ■  '. ,'     ■.'.'[.    ■,•••••■':/.■    •'■.';•,    .  .•   •"•-■■.■•:•'  '.Reduction   in   area 6J  per  cent 

The  piston  and  crosshead  were  made  of  0.4  carbon  cast  steel, 
carefully   annealed,   with   an   ultimate   tensile   strength   of  80.000 
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.  . .  .0.38  per  cent 
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Fig.  20 — Burlington    Piston    Redesigned 

lb.  per  Sq!  in.,  yield  point  50.000  lb.  per  sq.  in.,  and  elongation 
22  per  cent.  \n  idea  of  the  appearance  of  these  part.s  may 
be  obtained  from  I'ig.  IS.  The  results  obtained  in  weight  reduc- 
tion are  given  in  Table  IX.  The  counterweight  bobs  were  omit- 
ted from  tlie  main  drivers  and  the  weight  at  the  rail  on  the  main 
drivers  was  reduced  from  67,000  lb.  to  62,000  lb.  The  main 
wheels  without  any  bobs  were  better  balanced  vertically  by  35 
lb.    The  forward,  back  and  intermediate  wheels  have  very  much 


less  e.xcess  weight,  and  the  total  weig 
was  reduced  16  per  cent. 

19  shows  the  piston  and  piston 


Ht  of 


\'oi..  89.  .\o.  4 

the  reciprocating  parts 
The  piston  is  made- 


:'  "•  r::^-:>. 


Ring 
>  ;  fbrfed 
'^  on  fhis 
'  1  Center 


'•Cast  Iron  ffing  made  in 
2  nieces  and  sprung  on. 

Fig.   21 — Another   Redesign   of  thfc   Burlington   Piston 


of  0.4  carbon  cast  steel,  annealed ;  a  dast 
The  piston  rod  is  of  nickel-chrome  st^el 
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iron  bull  ring  is  used., 
,  hollow-bored  and  then 


Xanu-  of  part 
Piston    and    piston    rod.  . 
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Fig.  22 — Pressed  Steel  Piston  with  Cast  Iron  Wearing  Shoe 


Side  rod  on  main  pin 

Side   rod   on   intermediate   pin . 
Side  rod  on  back  pin 

Main    crank    pin 

Kccentric    crank    


71 
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35 
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oil-tempered,  and  an  extension  piston  rjod  is  not  used,  so  that  a 
cast  iron  wearing  ring  seemed  necessar^.  "•>:.■ 
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;.llic  piston  sIk.um  in  lis;.  V)  is  11..I  a^  liglil  :is  it  c.mld  have 
iieen  desigmd  and  anipK-  strength  still  retained.  l-igs.  JO  and 
2]  sliow  ilns  piston  redesijjned  and  tinisidi  raltly  lightened.  The 
piston  rod  is  not  tu  iia\e  an  extension  tail  rod,  and  the  piston  is 
lo  be  made  of  rolled  <»pen  hearth  steel  of  0.45  to  0.50  carbon  and 


This    is   a:  light    piston    hnl    is    expensive    to    make    and    lit    up. 

hig.  23  shows  a  Mi  in.  iii>ton  head  of  tlie  hollow   l>ox  type  with 

u  c^sl  iron  wearing  sboc  sprung  in  or  cast  cm.     1  his  head  is  to 


Casf  Iro- Rimj  C^i  afOne  Fjce  ard  Sp'u.iq  C^ 

.•  ^Vv^.'IK;..  .ii- :?.:    -    Fig.  23— Hollow  Box  Type  Pi»tQi»;_;^'-;;]^;:.    i:,-   .j.v^\ 

oil  tempered.  The  wearing  shoe  is  of  cast  iron  with  lips  on  the 
outside;  liiis  ring  -a ill  be  made  in  one  ])iece.  then  parted  by  one 
eut  and  sprnng  around  the  head  and  welded  or  brazed  where 
it  was  cut.    Eight  ^-'\r\.  holts  help  to  hold  the  shoe  to  the  pis- 


.;■;V^■•■  I jj'- — '^^ '"' »i  ''y-^-r:' 

'..■■■,        Fig-  25 — Side  Rod  Stubs  of  Burlington   Locomotives      -.-'/-' 

be  made  of  vanadium  cast  steel  with  an  ultimate  strength  of 
90,000  11).  per  sq.  in.,  and  to  withstand  190  lb.  boiler  pressure. 
This  liead,  with  only  fi  in.  walls,  is  to  be  cast  by  the  electric 
furnace   proccs.s,   and    the   manufacturers   state   that    it    is   well 
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Fig.  24 — ^Crosshead  Used  on  the  Burlington  2-10-2  Type  Locomotives  '  ". 

This    i>iston.    complete    with    rings, 


ton,  althuugh  it  is  a  (luestion  whether  these  are  needed  after  the  within    their    i)ossibilitics. 

shoe  is  onci   put  on  and  the  ends  brazed  together.  weighs  only   250  lb. 

Fig.  22  shows  a  pressed  .steel  piston  head  30  in.  in  diameter,  l-'ig.  24  shows  the  crosshead  of  the  Burlington  engines.     This 

that    has  a   cast   iron    wearing   .shoe,   held   by   a   retaining   ring.  is  made  of  .4  carbon  east  steel  annealed,  the  ultimate  tensile  strength 
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l)fiiig  f<0.(X)()  lb.  i»tr  Mj.  ill.  .\  ca.sl  iron  wcariinj  gilj  Im  iiM'd.  The 
Laird  type  of  crus.slifad  with  two  har  guides  was  decided  on,  as 
for  large  freight  engines  it  was  found  that  this  was  the  lightest 
t>i>e  obtainable.  Many  railway  men  art-  not  in  favor  of  this  type 
oi  erosshcad.  but  it  has  been  succes.>>full\  used  on  many  freight 
and  passenger  locomotives,  .some  of  the  freight  Ux-oinotives  be- 
ing of  very  higli  i>ower.  On  many  European  railways  it  is 
standard,  especially  on  passenger  engines, 
it  will  be  n«>ted  Uiut  a  small  lug  has  been  cast  on   for  the  pin 


Vol.  80.  Mo.  4 


The  connecting  rods  <if  ihc  IUirli9gt<jn  locomotives  are  shown 
in  Kig.  26.  I  section  main  and  si4e  rods  have  been  used  and 
the  bearing  pressure  on  all  the  pinst  kept  fairly  low.  The  main 
side  rod  connection  is  of  the  strap  type  with  wedge  adjustment, 
this  arrangement  being  used  in  ordtr  to  keep  the  bearing  pres- 
sure low  on  this  pin.  As  the  diameter  of  the  crank  pin  increases 
and  the  periphery  speed  of  the  brais  on  the  pin  also  increases, 
the  bearing  i)ressure  on  these  large  pins  should  be  kept  even 
lower  than  has  been  <lone  in  this  case.     The  stub  strai-s  are  of 
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for  the  combining  lever.     It   was  decided  to  do  this  l)ecause  it  nickel-chrome,   oil-tempered   steel   anf  are  light.     The  stubs  on 

.-.was  thought   that   the  crosshead   pin   had   enough   to   do   without  the  main  pin,  although  of  the  strap  type  have  had  every  pound 

driving   the    valve    motion,    and    also    because   the   hngth    of   the  of  unnecessary  weight  removed  and  $ire  very  light  in  relation  to 

combining  lever  required  this  particular  location.    .\  large  cross-  ihc  work  performed.     The  stresses  iii  the  different  sections  are 

..head   pin    has   been   used,    and    am|)le    bearing    surface   provided  given  in  table  XI,  based  on  the  main!  rod  load  equal  to  the  area 

;,;  for  the  pin   in  the  crosshead  itself.  of  the  piston   multiplied   by   the   full  boiler  pressure  and   a   pro- 
. -,.     The    stresses   on    the    various    sections   are   given    in   table    X, 
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'•■•  ^'  ■  j-V   Fig.  27 — Main   Crank   Pin  of  Burlington   Locomotive 

based  on  a  load  equal  to  the  area  of  the  piston  multiplied  In 
the  full  boiler  pressure.  The  usual  allowable  unit  stresses  are 
given   in  the  second  column. 
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Table    X — Sthesses    in    Cbossiieau    oh    Ui'hLiNoTON 

Locomotives 


210-'    TvPE 


Lb. 


per  sq.  111. 
—A 


•  Section'     \, '.'..."' ;     ',0   .«.■...•;'";•'.>■■.  Stress 

Shear  on  key   . . . ;%  ;  V^^  ..  vV. /:;  .V^. -^  .':  :*  .^^ 10,000 

Tension  in  rod  through  key  way 13,100 

Tension  in  neck  of  crosshead  through   key  way. —  5,000 

Crushing  of  key   on    rod ...*.>  20,300 

Crushing  of  key  on  crosshead .>.»... »i  17,000 

Rearing  pressure,   pin   on   crosshead ...'"•».  5.200 

Compression  in  inaiir  thank  of  piston  rod.  .^.i....  10.000 


I'sual  allow- 
able strrs-. 

9,000 
10,000 

3.500 
17,000 
15.000 

5.500 

8,000 


Fio.  28— Eccentric  Crank  and    Rod  df  Burlington   Locomotive 

■ .' 

portional  load  on  the  side  rods,  50  per^  cent  on  the  front  and  back 
rods  and  80  per  cent  on  the  two  middle  rods. 

The  intermediate  knuckle  pin  is  large  in  diameter  and  has 
ample  wearing  surface.  The  front  »nd  back  knuckle  pins  are 
of  the  ball  pin  type.  This  type  of  stub  is  clearly  shown  in  Fig.  25. 
When  this  style  of  ball  pin  is  used,  it  is  the  writer's  belief  that 
greater  stresses  may  safely  be  used  ki  the  rods.  This  style  of 
pin  has  been  running  some  years  apd  has  given  every  satis- 
faction. 

The  1  sections  of  both  the  main  ani  side  rods  are  of  a  design 
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not  much  used  by  other  American  designers.  The  rods  are  nar- 
row and  heavy  webs  are  used.  It  is  thought  that  the  narrower 
the  original  slab  from  which  the  rod  is  made  the  sounder  every 
part  of  it  is  forged;  then  instead  of  cutting  away  and  leaving 

Ta«le  XI— Stkesses   in   M.m.n  and  Side  Rods  of  Bvbi-incton   2-10-2  Tvpe 

'■'■■.  ^y- '<  ^^-^"v '^  '  "      Locomotives         yi'^V   '':'■.'■ 
'■ .:,  v.  _-■    ;■'  '',\  ■•■"■.  _  . '  .■.■;:■■;-.  ..  ,'    v-:--  ,■•.'.•.    >.-;  .»;         '■.:■'■'    Stresses,  lb.  per  sq.  in. 


o   ,/  V-V^^^'^'MV" ^ '■;•;. ■Va>?:^;;  Alloy 

Section     .  -,     -•;•--.-   --•--'•..     '  ;•  , , '  .  v-, .-  .    .  steel 

Main  rod,   I   section. ....  .;.i,:,l;\  .Cj.-Vj^../^  11,250 

Crosshead    stub    strap ...;.  i .....; ...-;....  .  7,050 

Crosshead   .stub   strap  at   sd   s-crew..' 5,800 

Main   rod   stub,   teiisi<  n ; 8,500 

Main    rod   stub,   bending 11,700 

Side  rod  (front  and  hack)   I  section... 9,850 

Side  rod  (intermediate)   I  section ...,i.'  11,30(1 

Stub   (front  and  back)   eye,  tension i... ;/.:..  6,000 

.Stub    (  front  and  back)    eye,   bending .  .  .  .-.'  .'2,700 

Main   side  strap,  tension 7,500 

Main   knuckle   eye,    tension 11 ,000 

Intermediate   stub  eye,   tension 7.900 

Intermediate   knuckle   eye,   tension 7,500 


Carbon  steel. 
Not  heat  treated 

8,000 

6,000 

6,000 

8,000 
14,000 

8,000 

8.000 

6,000 
20,000 

6,000 

6.000 

6,()«*r' 

6.000 


only  a  very  thin  web  in  the  middle  of  the  rod,  which  is  the  least 
worked  part  of  the  steel,  enough  metal  is  left  to  provide  a  sub- 
stantial and   solid   wei). 

It  must  not  be  thouglit  tliat  this  style  of  rod  is  any  heavier 
than  the  shmmer  and  wider  (Mie,  because  each  has  the  same 
stress  and  therefore  the  same  cross-sectional  area.  As  a  strut 
in  compression,  where  the  ratio  of  length  to  the  least  radius  of 

I 
gyration   —    does    not    exceed     lOO.     actual    tests    on    full    sized 

^'.-■•^''•'■■^;'  'f-^-•^v-.>■•.^.•^_:■:■■■-7::^>^^ -v  :-^';  /■•^^•;■:;■•■^,■:.•";s•.^•^■:;v'•.^"•  ^>-;. 

"sections  have  shown  that  this  type  of  rod  is  just  as  .strong  as  the 


to  the  driving  wheel  design — the  style  of  rim,  the  spokes  and 
I^i,l3 — some  weight  was  taken  oflf  the  unbalanced  hub  portion  and 
a  few  pounds  added  to  the  counterbalance  where  Uus^we^gilit 
counted  most.  '    V  ^ ^  " 

Reference  has  1»een  made  to  the  difficulty  of  keeping  the  bear- 
ing pressure  low  on  large  crank  pins  on  account  of  the  peri- 
phery speed  of  the  brass  increasing  as  the  diameter  of  the  pin  is 
increased,  and  in  this  connection   l"ig.  29  shows  ant»ther  style  of 


Fig.    30 — Running   Gear  of   Philadelphia   &.   Reading,  4-4-0  Type 

Locomotive 

'.   ■■ ',  -'■* 

main  stub  and  brass.  The  Chesapeake  &  Ohio  had  great  diffi- 
culty in  keeping  the  main  pins  cool  on  their  Mountain  type  loco- 
motives, which  originally  had  the  usual  strap  and  we<lge  stub. 
This  new  stulj  is  soli<l,  witli  no  key  adjustment  and  a  steel  bush- 
ing is  pressed  into  the  solid  end  and  held  by  steel  plugs  at  the 
top  and  bottom.  The  brass  is  a  loose  bronze  ring  and  revolves 
on  the  pin  and  in  the  bushing;  this  reduces  the  velocity  of  the 


.\ 


'I 
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Bushing  to  Turn  Free/u  in     -  ■  '  .v>  ■  ^.r- ?•   ..■•':•''        -^P 
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Fig.  29 — Main  Rod  Used  on  Chesapeake  &.  Ohio  Mountain  Type  Locomotive 


wider  and  slimmer  one.  It  is  the  writer's  belief  that  this  type  of 
rod  will  withstand  the  varied  stress  conditions  better  than  any 
other  .section. 

The  main  crank  pin.  l-ig.  21 ,  is  of  nickel-chrome  steel,  hollow- 
bored  and  then  oil  tempered.  The  iiber  stress  in  this  pin  in 
bending  is  not  high  considering  the  tine  quality  of  the  steel.  .As 
a  matter  of  fact  the  outside  dimensions  of  the  pin  were  deter- 
mined by  the  bearing  pressure.  .A  larger  hole  could  have  been 
bored  out  of  this  pin  and  the  fiber  .stress  still  kept  within  safe 
limits.  :..  <  i-;  ;:■•      ,.:^vv. 

i  he  eccentric  crank  and  eccentric  rod.  Fig.  28,  were  lightened, 
but  not  as  much  as  they  might  have  been.    By  careful  attention 


,^ 


brass  by  one-half.  The  pin  is  oiled  by  a  series  of  holes  in  the 
brass,  grease  plugs,  top  and  bottom,  being  used.  j.  R.  Gould, 
superintendent  of  motive  power  of  the  Chesapeake  &  Ohio,  states 
that  tliis  style  of  stub  has  been  in  operation  two  years  and  has 
given  satisfaction.  "^.     -.".,•:. 

I'ig.  30  shows  a  Philadelphia  &■  Reading  4-4-0  type  passenger 
locomotive,  ten  <»f  which  were  Imilt  by  the  Baldwin  Locomotive 
Works  in  1914  to  the  CfMupanyV  designs.  It  i<  believed  that 
these  are  the  heaviest  eight-wheel  engines  ever  built.  Special 
attention  was  given  to  the  design  of  the  reciprocating  and  re- 
volving parts  and  all  the  valve  motion  parts.  It  is  not  intended 
tq  go  into  their  design  in  detail,  but  the  illustration  shows  clearly 


■*•  r'"*-.* 
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tliat  all  liicsc  parts,  auU  oiacially  tlie  valve  inutiuii   work,  are 
light,  ^-'v ■■:'.,   ;^\-;- ■':;.;.;..;•.  ■■\^:-- W^ ■"■•■••■  ■•■■•,'■•••' 


■■'.  :'  -  ■>  jv .  •  r 


AN     X-RAY     INSPECTION    OF    A     STEEL 

:,.  ■---.■r-  CASTING*    -:-.:...... 


■'•-'K 


I   ?"";•;;    .i'^"        BY  DR.  WHKEI.ER  P.  DAVKY  "1  :  '     .;  "^^^ 

j;  ;':l  ■..'■.  ■-'.O      ''o'    Research   Laboratory,  General   Electric  Company  ,•■■.  I'"',-"/' 

.!;.'..(•    It  has  always  hctn  true  that  as  soon  as  a  new  tool  is  perfectc*! 

•V  unsuspected  applications  of  that  tool  rapidly  develop.  This  has 
been  especially  true  in  the  case  of  the  Coolidge  X-ray  tube. 
Possibly  the  cpiestion  of  observing  the  "pipe"  in  a  steel  ingot 
by  the  use  of  the  X-riiy,  thereby  being  able  to  determine  just 
where  the  ingot  should  be  cropped,  may  seem  still  somewhat  re- 

.;       moved,   at   least    in    so   far   as   commercial   applications   are   con- 

'!'     cerned.     There  is  no  iidierent  impossil)ility  in  the  process  Jicw- 


pig.    1 — Radiograph   of   Steel    Casting    Showing    a    Blow   Hole    Below 
;■■'   the  Surface.    The  Circle  Shows  Where  the  Button  Was  Removed 

■'  ■' 
ever.  The  case  now  being  described  is  a  long  stej)  in  this  di- 
rection. It  is  the  object  of  this  article  to  describe  in  detail  what 
has  already  i)een  done  in  the  way  of  an  X-ray  examination  of 
a  certain  steel  casting  of  which  suspicion  bad  l)een  aroused  as 
to  its  homogeneity  when  in  the  machine  shop. 

The  original  casting  was  2' !>  in.  thick  and  weighed  about  a 
ton.  When  received  at  the  Schenectady  works  of  the  General 
Electric  Company  it  had  been  machined  down  to  appro.ximately 
the  desired  shape  and  thickness.     The  amount  still  to  be  taken 


Fig.  2 — Machined   Surfaces  of  the   Button   Removed   from  the  Point 

Shown    in    Fig.    1 

from  the  faces  was  not  more  than  J/s  in.,  and  in  some  places 
was  only  1/16  in.,  but  \v  Inn  tliis  wa.>  remoxtd  it  was  k»und  that 
some  small  imperfections  ha<l  been  cut  into.  Tlu'sc  extended 
over  an  area  about  .'^  in.  lojig  and  \]/y  in.  wi»le.  The  mechanical 
ilepartment  at  onct-  ihiseled  away  a  part  ol  the  surface  at  this 
point,  and  then  sent  the  casting  to  ih«  research  iaborat<«r_\  to 
tietermine   if.   by    means  of  an    X-ray   examination,    it    might   he 


'  '  •Abslract    bt   ait    artidt;    aii|i«raring    in    the    J^iinary,    1915.    is.suc    of   the 
ticncral    Electric   Review.  .-'.!,.•  ' 
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lK)ssiI)le  lo  re\eal  still  otiier  hidden  )low  iioks  or  imperfections. 
A  Co<jli<lge  tube  especially  madel  for  use  on  high  voltages 
was  set  up  in  t'njnt  of  that  part  of  the  casting  where  the  im- 
perfections had  been  found.  .\n  8-in 
was  mounted  inuuediately  behind  tin 
backed  by  a  large  sheet  of  lead.  Tl 
of  .X-ray  to  the  plate  was  20  in.     T 

induction   coil   with   a   mtrcury-turbin  ;   interrupter.     The   current 
through  thr  tube  was  \.2S  milli-ampe  es  and  the  potential  across 
the  terminals  of  the  tul)e  corresponde 
down    a    l.^-in.    spark    gap    between 
l)late  was  ex|)osed  two  minutes.     .\t 
gra|)h  was  taken,  the   rinished  castins. 


l)y  10-in.  Seed  X-ray  plate. 

casting  and  the  plate  was 
e  distance  from  the  source 
le  tube  was  excited  by  an. 


'■<■:'■■'■'.■ 


1  to  that  sufticient  to  break 
eedle  jioints.  The  X-ray 
the  place  where  the  radio- 
was  about  9/16  in.  tliick. 


Alter   a    radiograph    had    been    obtain  -d   at   the   point   where   the 


imperfections  werr  discover<.-d,  the  ca 


another  radiograpli  made.     In  this  w;  y  a  nutnber  of  exploratory 


radiographs   were   taken   through   ditT« 
All  the  radiograjihs  thus  taken   sho 
on    the    surface    of   the    casting.      A 


ting  was  moved  K  in.  and 


rent  ])oints  of  the  casting, 
vet!  plainly  the  to,»l  marks 
but    one    sl'owed    peculiar 


markings,  which  were  of  such  shape  ^s  to  strongly  suggest  that 


Fig.   3 — The   Ends  of  the   Blow   Hole   Pissing   Through  the   Button 

tiiey  were  indeed  the  pictures  of  hoU  s  in  the  interior.  A  cir- .\ 
cular  piece,  1  in.  in  di;;meter.  was  punched  from  the  casting  at  • 
a  i)oint  where  one  of  the  radiographs  ndicated  that  a  blow  hole  : 
should  be  found.  .\  reproduction  of  tl  is  radiograph  is  shown  in  ' 
1-ig.  1,  and  the  i)oint  at  which  the  i)u  idling  was  taken  is  indi-  • 
cated  by  the  circle.  .\n  examination  A  Fig.  2  shows  that  the 
surfaces  of   the   casting  were  entirely 

the  point  where  the  button  was  remove^.     Fig.  3  shows  the  ends 
of  the  hole  in  the  button. 

This   has  proved,  then,   that   with   th< 
blow  holes  or  cavities  may  be  disclosed 
of  considerable  thickness.     A   careful 
photograpiis  and  the  button  photograpl 


that    very    small    air   inclusions    are    mj  de   visible.;    and    the    fact 


that  the  tool  marks  are  plainly  visilile  oi 
this. 


proper  X-ray  exposure, 
in  apiiarently  solid  metal 
:oinparison  of  the  X-ray 
s  leads  to  the  conclusion 


the  X-ray  plate  coulirnis 


Rki.ativk    Ekiicik.vcy    ok    .Stk.vm,    (i. 


Roughly  stated,  a  first-class  modern   st4'tm  engine  utilizes  about 

coal,   residting  in,   say 


.\Nij   On.    ExGiNE.s. — : 


purpose  slack  and  dust  can  be  userl,  nhen  each  brake  b<jrse 
power  will  reipiire  about  2  to  2.2  II).  if  co.d.  Intertially  (lre( 
gas  and  oil  engines  are  ap|)r<».\iniately  tiice  as  ellicieiit  as  stcan 


12  per  cent  of  the  available  heat  in  tl  i 
1.6  to  1.7  lb.  of  fuel  i)er  b.hfj.br.  during  a  week's  work  of  55 
hours.  If  the  boilers  are  to  be  fired  by  producer  gas,  for  which 
purpose    slack    and    dust    can    be    userl,  nhen    each    brake    b<jrse- 

d 
steam 
engines,  which  means  that  they  utilize  iboul  IS  per  cent  of  the 
available  beat.  C  rude  oil  being  2>7  per  c  .i 
dinary  coal,  oil  engines  should  use  onl; 
much  oil  as  the  coal  mentioned  abovi , 
b.hp.hr.  Then,  however,  as  there  are  n 
over  night,  a  material  saving  results  a 
per  week  of  55  hours  may  be  about  0.5 
an<l  similar  internal  combustion  engines 
lb.  per  b.hp.hr.  Gas  engines  have  a 
as  oil  engines,  but  as  there  is  a  loss  of 
pro<lucers,  if  these  work  day  and  nigHt.  and  another  loss  of 
»|uite  10  per  cent  if  they  have  to  stand  |<de  over  night,  the  efti- 
ciency  of  gas  engines  is  only  about  40  \\'r  cent  better  than  that 
of  first-class   steam   engines, — Power. 


nt  better  than  good  or- 
about  three-eighths  as 
say  about  0.6  lb.  per 
>  boiler  radiation  losses 
1(1  the  oil  consimiption 
lb.  per  li.lip.lir.  I'etrol 
Would  reqin're  ahotit  ().4 
so  the  s;inie  efliciencv 
bout  JO  per  cent  in  tiie 


;-r;-b. ■•;.:: 
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THE    DEFECTS   OF    MODERN    BOX  GARS 
>  AND  THEIR  REMEDIES* 


'     ;•    ;  BY  ROBKRT  N.  MILLER  .^^r  r- ;      r'   ;    . , 

Instnictni' in  Mechanical  Engineering,  Carnegie  Institute  6f  Technoloftr. 

Pittsburgh,   Pa. 

Tlic  proper  .strenKtheninf-:  of  box  cai  underlrames  is  in 
itself  a  subject  worthy  of  serious  consideration,  owing  to  the 
ever  increasing  demands  placed  upon  the  underframe.  As  a 
result  of  the  introductidn  of  larger  and  more  powerful  loco- 
motives, the  cars  of  weaker  design  have  l)een  gradually  retired 
to  the  cripple  shop  to  be  reinf<)rced  or,  where  damage  has 
been  too  great,  to  be  scrapped.  With  this  gradual  elimination 
of  the  weaker  type  and  the  substitution  of  still  stronger 
types  has  arisen  the  question  as  to  what,  shall  be  considered 
a  proper  standard  for  the  strength  of  b<jx  cars.  This  question 
is  one  of  great  impcjrt,  for  in  it  are  involved  questions  con- 
cerning first  co>l,  depreciation  and  maintenance,  and  inter- 
locking with  these  the  (piestions  pertaining  to  durability. 
prntecti<»n  of  ladinti  an<l  the  cost  of  hauling  the  dead  weight 
/over   the   line.  >  i^  -^ '■-'^;  !;;■■.".  >; 

i:  A.side  from  the  (inestion  of  first  cost  of  equipment  can  be 
considered  that  phase  of  economical  construction  in  which 
more  stress  is  laid  upon  durability,  maintenance  and  pro- 
tection of  lading  than  upon  first  cost,  depreciation  and  cost 
of  haulage  of  dead  weight  and  therefore  on  the  basis  of  equal 
revenue  ton-miles  we  could  consider  the  extremely  heavy 
construction  on  one  side  of  the  balance  against  the  extremely 
light  construction  on  the  other  side,  with  the  most  economical 
type  of  construction  somewhere  between  the  two.  .Vftcr  all, 
railway  operation  is  a  matter  of  dollars  and  cents  and  in 
these  days  of  rigid  economies  and  retrenchments  it  should 
be  the  aim  of  managements  to  safeguard  the  future  by  in- 
vesting only  in  such  forms  of  equipment  as  give  the  lowest 
final  cost  atid  not.  as  is  more  often  the  case,  in  designs 
which  are  low  in  lirst  cost  but  high  in  maintenance  and 
depreciation.; ''•■  •;    "  H  V;^}  >"'.:■    L  i'-':, .%  .'-j  •    .;'. 

It  is  of  course  to  be  admitted  that  in  cases  of  new  types 
of  constrtiction  figures  are  not  always  available  showing  the 
cost  of  maintenance  or  of  actual  depreciation  of  these  newer 
types,  due  to  wear  and  tear,  and  therefore  it  may  be  argued 
that  at  best  we  can  but  resort  to  the  methctd  of  cut  and  try 
in  determining  which  type  of  construction  is  the  more  eco- 
nomical. However,  by  a  constant  study  of  yearly  costs  of 
depreciation,  maintenance  and  haulage  of  dead  weight,  based 
on  revenue  ton-miles  made  by  the  car,  we  can  soon  f)bserve 
whither  the  <lrift  of  costs  is  carrying  us.  This  is,  of  crnirse, 
as>.uniing  that  no  one  type  of  car  has  been  favored  to  the 
detriment   of  the  fithers.     ^^  •  /  <';v  I-;.:.  !V:>."^  ;^ 

With  this  end  in  view,  after  a  series  of  observations  cover- 
ing a  period  of  several  years  of  the  performance  of  various 
types  of  construction  u.scd  in  freight  equipment,  the  writer 
concludes  as  follows:     7    "  ^    '" '  '^-  =  ^  - /^^^  ' v    ."V/ ^■•'- .'^o-  j 

-"i':";;^ "''":"■■">.  ,  ;t;NDERFR.\MEs :  .  "\v;.!:^.'fi^;.'-.>  !'':/•■'•/•:. 

The  average  freight  car  of  today,  whether  of  high  or  low 
capacity,  docs  not  possess  an  underframe  of  sufficient  strength 
to  withstand  repeated  stresses  due  to  loading  of  the  car  and 
due  to  end  shocks;  or  jerks  received  in  train  handling  or  in 
hump  yard  service.  In  order  to  prove  this  we  have  only  tf»' 
visit  the  cripple  ^ard  to  observe  the  more  common  repairs 
made  there.  Many  center  sills  can  he  found  which,  while 
they  are  of  ample  section  area  in  the  gross  to  withstand  end 


-.'■-t-W 


shock,  still,  due  to  defective  design  in  the  distribution  of 
this  area,  or  in  the  splicing  at  the  draft  sills  or  at  the  riveting 
■■■'  of  the  tie  or  web  plates  of  the  body  bolsters  or  crossbearers 
to  the  center  sills,  have  been  so  badly  mutilated  with  rivet 
holes  as  to  render  them  practically  useless  as  tension  mem- 
bers capable  of  resisting  the  jerks  incident  to  the  starting 
of  trains  or  to  undesired  quick  action  from  the  rear  of  the 
train  when  moving  at  slow  speeds.     ,     y- 

That  center  sills  are  often  weakef  as  tension  members 
than  as  compression  members  can  be  seen  by  inspection 
of  the  many  fonns  of  .so-called  steel  center  sill  cars,  in 
which  the  center  sill  can  be  considered  as  a  form  of  the 
continuous  draft  gear  officially  declared  obsolete.  In  this 
case  one  may  find  as  hij>h  as  25  to  30  per  cent  of  the  full 
section  of  the  sill  removed  through  rivet  holes  for  either 
coupler  lugs  or  tie  and  web  plates  at  the  bolsfers  or  cross- 
bearers,  or  at  the  draft  sill  splices'to  the  center  sills.  Not 
only  has  the  net  area  of  the  center  sill  been  seriously  re- 
<Iutcd,  but  what  is  of  greater  conse(|uence.  the  resisting  sec- 
tion modulus  of  the  center  sill  has  l>een  impaired  to  a  far 
greater  extent.  It  can  therefore  be  seen  that  the  matter  of 
the  most  efficient  type  of  riveting  arrangement  is  one  which 
warrants  carcfid  attention  in  order  that  the  center  sill  sec- 
tions shall  be  most  efficient. 

Again,  where  center  sill  construction  employs  draft  sill 
splices  to  center  sills  at  some  point  between  the  end  sill  and 
the  body  bolster,  the  section  areas  of  the  draft  sills  are  often 
purposely  made  less  than  that  of  the  center  sill  proper  so 
as  to  localize  the  weakest  member  of  the  center  sill  con- 
struction. However,  it  appears  that  in  the  attempt  to  safeguard 
the  center  sill  itself,  the  draft  sills  have  been  made  entirely 
too  light,  with  a  result  that  due  to  repeated  shocks  in  both 
alternate  tension  and  compression  the  draft  sill  fatigues, 
weakens  and  finally  fails  along  the  path  of  least  resistivity, 
namely,  at  the  rivets.  Inasmuch  as  the  great  majority  of 
draft  sill  splices  are  of  the  chain  riveted  type  it  is  believed 
that  a  decided  improvement  can  be  affected  at  this  point  by 
the  use  of  the  staggered  form  of  riveting.  This  would  also 
in  a  way  apply  to  the  riveting  found  at  the  bolster  and  cross- 
bearer  connections  to  the  center  sills.  ■-•"' • 

Where  underframes  are  spliced  at  the  draft  sills  the  splice 
riveting  should  be  given  particular  attention  with  a  view  to  a 
design  such  that  the^  section  modulus  of  rivet  areas  or  the 
rh  et  shearing  moment  shall  be  at  least  equal  to  the  net  re- 
sisting moment  or  section  modulus  of  the  draft  or  center  sill 
A  study  of  the  splicing  commonly  found  at  draft  sills  de- 
velops that  many  are  weak  at  this  point,  so  that  wliile  the* 
shearing  areas  of  the  rivet  sections  appear  sufficient  for  a 
direct  shear,  yet  they  are  entirely  inadequate  to  resist  shear 
due  to  combined  eccentric  and  direct  draft  gear  loads,  with  a 
result  that  those  rivets  less  favorably  located  with  respect  to 
their  neutral  axis  are  the  first  to  fail,  either  by  working 
loose,  shearing  or  tearing  out.  The  fact  that  these  rivets 
pound  loose  proves  the  rivet  section  of  improper  design. 

It  has  been  recommended  before  the  Master  Car  BuHd^ers* 
Association  that  for  cars  huilt  after  1913  tiie  area  of  the 
center  sills  should  exceed  24  sq.  in.  and  that  the  ratio  of  end 
stress  to  strain  should  not  exceed  0.06,  as  shown  by  the 
.formula:;...      .■....•■•!....       ..i  :.:.'-■:■■■-:...■: 

Whore  A   =  center   sill   section  area: 

X   =   eccentricity,  of  rcsiihant  draft  gear  load  about  the  neutral  axis; 
Sm  r:  section  modulus  of  sill  section. 


•Entered  in  the  car  department  cotrtpetitjon  wlircl.  closed  October  15.  1914.  This   formula   is   directly   applicable    to   constructions    whcrc 
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\h:\\  all  il»i'M-fr»aTi».J  airif  (•"i\KH:iatlv.  ilic'  \ulVf  im.ii.m  .  u..rU'.  art- 

AN    \-K\v    ixsPF.CTioN   oi    A    sria:L 

;'■  ::;.;::  '    '      by  hr.  whkki.kk  r.  dw^y  ■--'  ■ 

■•■'.     Kcsc^rch   l.ahf>rirli>ry.  (tciicral   Hli-ctric  dimpaiiy  '.'■.■.   -'  ;. 

• .  Il  has  aUvvtys  iifiii  trnctba't  as  s«Mm  as  a  ucw  t'")!  i-  ]>«  ri'cCtt.''i' 
m»^illSIK•ct^<I  ;iiKpIic;iti«ms  (if rtliut  (iMii  r.ifiirlh'  <kvil<>ji.  Tliis  has 
Iwon  »*intiaH_\  irtu-  in  tlur  »a>'f  "f  ihi-  Cooljiliic-  X-ray  tiilu-. 
JNomMs  iIk-  tniv.tt<.ii  >>i  ■<t\>>t.'r\\uii  {}n-  "irtpr"  in  a  >1crl  i!i)4«>r 
fiV  the  n!se  of  the  ;X-nty/vthcrt'hy  luini:  aliU-  t-.  <Ktiriiiiiu'  j.Ust 
where  the  ini;ot;.sht>u1«lJiu  crnpjiCcl.  Hiay  >ecni  >iill  -.  riuuliat  re; 
nnivt-«l,  at  least  in  s.i  far  a>  <<iinnifn-i.il  applu  ;ni..ns  are  con- 
Cfrjii'fL    There  i>  no  iiilKmu  Hi)i»<''s>i()UHy  in  ilie  itri.ce>>  huw- 


V«)i.  m  N".   i 


\<i\\    IkiIi-  I  ir   iniiPt  rffotj' 'US.; 
ii.i     ti-«     "0    hitih    v'lltaRc^ 

the  oastitkjj   where  the  iin- 

In    lO-in.  Set  tl  Xr ray  plate 

casiinji  ainl  tlu-   plate  was 

•  liotanee  ffntn  tlie  S'Hiree 


jii»^>ilile'  l'>  re\eal    -nil  nilur   linhUn   I 
A    (  iimHiIuc    Itilie  ■  ("ipeciallv     made 

V\a>   set    lip   in    iruiii    ni  ihai   i»arl;«'»f 

perfjili'^ii-   l)a<l   lie<ii   fwiiiid.      An  S-io 

uav  inipiiiited   inniie<iial('ly   hehind   tlu 
.;.  Iiaeked    l".\    a    larye   ->lu'et   dI    lea<l.       11 

«">f  X-ray  l..  tin  plate  was -20  in.  ,'.T  K-  tube  .  was  exeiitil  1>>  an 
•  intlvetjon  eoil  with  a  numiry-tnrliina  init  rru]»ter.  The  eurreiit 
i  thrwit^h  iltr  tiilie  ua*  r.J5  niilli-aiiipiiT-«  and  the  imtential  aff'^s 

tin-  liriuinaK  ^t'  ilif  mlu'  crre^ii'-ndi  i|  t«'  l!  al  >ntlKieni   l'>  JireuW 

d"\vn    a    I5-in.    ^park    -jfa]!    Iietween    »medi<- '  pniiit^i. "    The    X^raA 

plate    ua»  exposed   tw>i  niitnitev      At  ||ie  Ijlavi-   \\Jktc  the   radio- 


.••  ••  -f 


^raph  ua-  taken,  ilie  <ini>iied  i,a-tin'j 
After  a  raiiixurapii  had  heeii  "lilaitu 
iniiH'rfceti' 'ii>  v\er<-  ihsoiuert  d.  tlie  ea 
another   r  idi' I'^iapli   tnad<-.      In   tlli'-   \\;i 

radi"i;rapli>   were   laki-n   llir'.niuh   diUi'«-nt . points  .,i'  tin-   i.iMinu 
Ml  till-  radifiyr.iphs  thu>  taken  -lioi  i-d  ]>lain}\   tin    i"  il  nuuk- 
■  II    till     siirtaiv .  Ml    tlu     ea-tin«.     MI    \<u\    oih-   .sl'4'.wed    pe<  uliar  ^ 
niarkiny-,  uhiih   urt'e  <•»  sJiOJi  ->li  i|  <      «  !•■  -iroiiafy  -iiuyt-'t  that 


was  ahtiiii,  ';/Ui  ill.  thick, 
1   at    the   J  iiint.  when-   the- 
tiii'^  «a>  .iti!i\e<l  ><  in    and 
a  -ninnher "f  evpl<irai<«ry 


Fig.    3 — Ttie   Ends  of  tt^e   Blovw   Hole   Pa  sing   Through  the  Button.    .  '';/I 


ifie^    were   in<Jee«J   thi''   pietiire>  ui  imU 


Fig     1— Radiograph  of  Steet  Casting   Showing   a    Blow   Hole   Below 
the  Surface.    The  Circle  Showr-  Where  the  Button  Was   Removed 

e'ver'^    TlH^  ease  iitiw   Ik'iny  ^lesiTi^ied  is  a  loni:  steji  hi  this  di- 

Teetion.     It  is  tiie  object  «)f  ihi^  artielelo  deserilie  in  detail  what 

h^s..  alrca^lyTici'ih  «U»nv^  m  tl^^^^  t  \aiiiinatfon  *if 

aVtrcrtam  >tecl  .casting  oiwUiVh  suspici,«iii   had   Iieen   armi^ed   as 

tn  its  h<'niti<'en»"ity  when  in  tlu-  niaehine  shoji. 

.-The   f.ritihial    eastini;    was  J^^j;    in.   tliiek   ;uid.  \\ei'.clud   aliciit    a 

't»'Hw     \V  htii   reodved  at    the   Schi^heetaily  wurks   "f  the  (leiu  ral 

•.'Klectric  t, •►inpany  it  had.  Iiyrh  niachiflcd  d-iw ii  t'>  appri '\iiiiat<  !> 

.  lht;'»U-sired  sliape  aini  thiekucss;     The  aiuount  still   to  he  taken 


itihjr  |iiret:.   I   in.  iiK  dia.nieter.   was  pun  lud    froni   tlu'  lastinu  at 

idit  ate'l  that  a  hli>\\  ]\<<U- 
'?■  raih'vyraph  i?!;,»fh<iun  iit 
rfiinji  was  taken  is  nidi  .- 
if  I'ifj.  jj.shiius  that  rhc 
free    fnnn    hli  i\\    holes   at 


a  p'tint   \\lier«'  i>ne  o(  the  radMiyraiihs  i 

-liouM  1.1    found.     A  rvprodneipiii  iif  tli 

liy.   1.  and   the   p.-inl  at   whieh   the  pni 

lated   hy   the   eireU.     An   examination 

surtaees   oi    the    e:islinj,^    wer*'    iniirrlv 

tHe  pifittt  where  the  hntloii  v. as  reniove|.     his:.  3  shows. the  en<Tv 

of  the  hole  in  tlic  liittt<in. 

This   li;.s   pr. i\ed.   then,   that    witVi   tin 
Mow    iiolcs  ,,r  cavities  may  he  ili.sch'sed 
of  ( ..ii>ideraiile   thickness.     A   earefitl 
phot'  .'.^raiili- 
that    \ir\    sma 
thai  the  tool  n 
thk 


tn    the   niterior. 


.\ 


eir- 


projier  X-ray  exposure, 
ill  apparently  miHiI  metal 
<itiipari.si>n  .of  the  X-ray 


and  tlu  Iiutloii  plioto^rapms  leads;. t"'  the  eoiielu>ioii 
lall  air  iiuhi^i'iiis  are  in.iile  visible:  anrl  tlu-  fact 
marks  are  plainly  \i.sihU  oil  the  .X-ray  plate  cuntirnis 


K'kI.AIIVK  I\I1  11  1K\<  V'fil-  SfKAJi;  :.<i 
K'oiiLihly  stated.  :i  lirst-tl.iSs  iiiodthi  sii 
IJ  per  cent  of  the  avail.jbU'  heat  in  tl 
I  '>  U,   1,7  n I.  fir  fttel   per   b.Jtp.tir..  Jihui 


>'  .viNii;  itii..  l*].\«ii.vKS.-  - 
nil   tiit;fiu-  tiiifi/e>  about 
>  lak   rrsiiltini:   rri.   ssiy 
week's   ui>j-k  of  riy. 


il'  air 


f  till    1m .ill  r-  ar<-  V*'  he  hred  by  pfodneer  i;a><,  |i»t  whi«-h 


pnrpo^i     sl.ick    .'iiid    dusi    i  an    lie    ns»tl, 
pou«r   will    reipiire  about   J  to  22  lb.   < 
•-•as  and  oil  t  if^inis  are  appro\im.il«  I\    i' 


"■';.' [Wig ■   2 — Machined   Suifaces   of  tiie    Button    Removed    frcn;   the   Ptiint 
•■■•,f',--  '  Shown    in    Fig.    1 

frojii   tile    fai'e<   \vrts   not   iw.>re   tliaiv   ,fi<   in.,   ;i.nil   in   .stuite   places 

.    .  .:   .\v;is  only   I    h)  in.,  fait   Wliiu  this  was  remoAeef  it    was   found  that 

:      ..  .some    small    iin|iertection,s    bad    l»een   cut    ii)|o.   .   I  In  -<■    <  slcnde*L 

.- i  .    ^'V^r  ait  area 'ab''«vf.^.;iiK|i»iiUvaH^^    1'  •■  in.  Ayide.      I  b.    im  ehan.ical 

■  ^   ^'  /di|>j»;iTtn>rtit.  at   liiKt  >  clHst'led  ./iivay   .1   part  >ii  the  siirfar*-  at   this 

"     ptiint.    and    tlun    s»nt    tht '  castiny;   to    |lu     r« -( ,irch  •  laboiatoi  \    p. 

>let»riuitie    if,    by.  inean?;  .of  an    X.  r:iy  -Je\ah>inafi«'ii.   it    inii^ht    te 

<■■■'.  •     '  ■.  ''.\r>siriict     .«f     .-•11  .';i)InIiV.rf('rv-'i' '<>><■.  J"'   f'l'  .  T:ii.t.\y,it  <\     t'tl?.  :  i.-^\w'    lif     tjic- 


eliiiines,  which   iiuaiis   ili.ii    iliey   ntihV*- .   bout   2?   p«r  cent  <if  ll 


hen    each    br.aki-    hufse 
f   coal.      riifern;vlly    llfed 
It    a-  liUcit  Ml  as  steam 


available  heat.     (  rinli    oil  beini*  37  pt  i 
dinary   coal,   oil   euixiuis    sbofihi    Use   oiil; 
iiiucb    oil    as    till'    c<ial    nu-ntioin-tj    ab*>\i 
ii.hp.hr.      I  hen.   b.>\\i\cr,  as   t  lure:  are  ,n 
'over   iiiiiht.   a   material    saxni'^    resivlts   ;i 
per    v\  eek   of  s.s   b..ms   may   be  about  0..s 
and  similar  internal  couthtistiou engines 
lb.    per    b.hp.hr.       iias    enghies    have     ;i 
as;  oil  enuines.  but   as  there  is.  a,  rn.HVi-.(i.»f 
pro.liiiers.    if    ihesi     work    da>    ,ind    niul 
•  piite   10  per  » et>i   if  they  have  to   ^tan<t 
ciencv    of  yas  enyhu-s  is  onI\    about   4(1  ) 
of  ttrst-etiss   •.leani   en.yines,    /'<i^t''.    .' 


nt  better  tlian  y< m»i|  <«r- 
.tliout   three -eiiihtlis  as 
sa\    about    (l.o   lb.   per 
boiler  radiation  los^i'^s' 
'I    the   oil    coiisiimptiiiH 
lb    per   b.hp.Iir.      I'l-frol 
\ould   r<f{uir(    al'out  O.j 
o    the    same    ylVuieiu-y 
bi-iit   Jll  per  cent    in   llu 
.    and    another    loss-  of ■ 
de  .lur  ni;..:lil,  lite  erilr 
r  cent  hetfer  than  that 
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DEmllf  MEMif  I* 


;i  liH  DKFKcrrs  of  modi^rn   box  gars 

^:■V■'r'^^^       ■■-■  -^     "  l*^'  KOBKRT  N.  Mll.r.KK     ■  '    -^v'v' .;  .V  ■l--/;.-:;.';:,' 

>  .       J"^'!**^M'  '"   Mi-ehanical  i-iifiiiiecriiiK.  CiirnciSic  livMitiirc  irf  TccliiioloiSv,     ' 

.'■'■-    -  '■'-'■■■'  riltsbmsli.    I'a.  . 

;-     I  III-    I'l-win'T  ;vtrl•Iryt^K•l1iu^  ki    ^).tx   cat  i  ui)<lcrir;inic-    i^    in 
■  it^cll   ;i   >ttl>jVtM   xv'irtliy  of  srrioii>  i-<>jiNiflp.falkfU.  a¥i-m  iJlV 

;  ovtr  iiuroasinj4  <K;»i!atr«l-r^  placvil  iilH-n  tliv  iui<lvrfrain<^.     As  aV 
result   <>f   tHv   imrfMliuii'.n    ..f.  hirjirr   aiirT  Mv^rt-    ji<mvrfuT  lActii- 
iii"t.ivi>.  \hy  »ai>  ..lAviakiT  (losij^n  Ji;tv<-  IkhIi  ;^ra<lnall\-  niircrl 
';  to   llic'  vri'iiijlV  ^liiii)  t(('h(-   jH-jiifc^rit-cl   <.r.    w  hvrr   (latuasiii-   lias 
;,  In-ni  tMrrjrri'at;:to:hr.  »<>rai>j)t-!fl.,    \\  ith  ilii-  i^raihiat  tlinMiiaiioii 
lU  . llir     \\tak<T    lyjic     and    ilic     suli>litmiv<n    uf     still    5trons«'r 
IjfK-s  l7a->  arisrir  ti'r  t|tu>tii;>n  a>  t<>  wliat  sliall  ,ho  ciriisijcjiri"'' 
ii  fir«»r»rr  slaotlarcl  Y./rtlu-  slivjiHtlj  y.f  Ihiix  oar*.    Xhts  <jv«isli«fn' 
i^  ,<»Ut:  <^l   yrvat  ini|Hirt,  fiir  in   it   art'  iinirl\iii   iiuiS^ti<»n*,'V't»ir-  ; 
ctniTny    l.ir-t  «:"^t.   tlo]>rociali<)u   uiid    inannt;»aiuir,   an<l   jnt<"r- 
JVrl<i"K     nitti    tin  -.<     ihc    'iiH>ti"n^    liiitaiiii]),i;    t<»    <lural)j!ity.  , 
-;;lK-<)ti<>!ioH  iM  Ta<liiiji  aiul  tJiVV'ost  mI  i^auliiiiLt:iiic;«lt'ad  Avx-jglu 
;:--«'VVVr,  jlh.c  iinv'.;    -■■■.'  v;,'.;.  :■■/..;.■>   '■      -''-J    •';■  .'■.-■.■■^y\'/  •.->■'  -^■•■. 
;     :-Vt'.I«-  iroiu   tfu-   inK->4i<'n-^>l'  l'tr."'t   o>-»t  '>(  V<iiiiitiiioiit    can   he 
;.  V<in>i<k  ri«K  ibat   jWiasi;  .  if  t?r<>irnniival    oi.iust  riution    in    u  iiicli 
rliuire  ;sfrys>  i>    laid mxiji    flnrahitity.   niaintt'iiaucc    aud    fi^ro- 
Vi^"Vtioi,f  ,v»f  tadiii^  that)   ui»iti   rir>t.cost.  doprfciation  and  v<ist. 
-hi.  liaulai^v  ..r  dc;id  wcjulit  and' tlu-n  lorv  on  tlu-  l»iisis  <)f  equal 
rcxmiu-    t<.ii-iinlc>    wv    (.uuhl   <"nsidtf    tin-  \'\tf<-nicly    Jicavy 
cfMrstrnrtiitu  4Mroii«-  stdtv«»f  tliv  halanci-  n.yainsi  tlie  cxtri'rnciy 
lislit  c»>nstritcMi(ni  «.»n  Hht- otJior  >u\v.  u  iili  llictnivst  yConoiaical ;; 
typr  of  construction  sonivuhtrr  hvtwcvn  the t\\'o.  ;  .\ftcr  all. 
railway   operation    i^    a, matter  <»f   d^rllars    and   cents   and    in 
these   days   ol'   riyid  cconouiies   and   rctfenchnients   it    >lntHld 
he   (he   aim  <>i  inana.yenients  tO'sak'K^laf<^   t^H'   'lUiirc  by-^^ 
vt;>tiir}i  "nly  in  such  /ft'rnis  oi  efpiipincnt  as  give  tliie  ioi\M?s}  ■ 
Imai    cost     anil    n<*t.    a>    is   ^njoro    "ften     the    case,    in    designs 
which    are    low-    hi    ilr-j    c<fst    hut    hi-^h,  in    niajutenancc    and 
depreciation^  •'  '•  -     ;':■;'•-.;  '■',■'■'■■  ^■:-     '  ■       ■■-..':'■..  ,:"-       ;;   ■'    ' :"  :  :  ^-''.'v 
It   is  ot   course  to  he  admitted   thai   in   cases  oinexv  tyi>cs   ' 
rtf  construction  iiiiiires  are  not  alway-  a\ailahle  showini*  the 
,  co>t  of  inaiiiteuancf  or  Kf  actual  dci>reciation  oi'  these  newer 
typt"^.  «li^«^'  to'  wear  and  tear,  and  thereiV>ro  it  inay  he  arj^'ucd 
thai   at   (ie>t;;\vV  <^"''''  ''Ut  resort  to  the  iheth.Ml  of  cut  ainl  tfry    - 
in   deterniiin'ny   which   t\iie  ui  cr^iistrnitivMivrs   llu'  nii>re  ect»- 
iioniical.      ItoweAcr,  \i\    a  constant   study  oj   yearly  cv»st>.«»i' 
|U'preciatii'n,-  nTainteriaiixe  aii'l  htujla^^c  ill  dci^d  \ve^^^        h;iscd 
oil   rcyeliiie  txiv-niileS; made  hy  tlu-  t"ii%  wtv  ean  soortl*rh-.crve  . 
whitlJer  the  ilriftol ,  c<>sl-  ir^  carryiirt;  us.     This  is.  .>t  course. 
iTs-innifiy    ihai    no  one   type  ol    car   has-  heeu    fa V'ftrt'd  to  ilic, 
du*nni«Mii    of   the   others;-   ^"   -    .;'  .    -;-.  '•..':-}■'''.■■.'::.:''''■' '-y^r     .v    •'  :. 
; V:^   W  ilii  I  his  Viid  in  view,  alter  ir  seri<S  'ft  ofi..t-|^vat.ions  covl^^ 
Illy   a   period   I >tseAer;il    \i  ar-  of   the   periOrnianct;  Jif   variftns 
tyjM's  *if  construction   u-ed   in  irei.^ht   e'lm'pmvnl.  the   wriicr 
concludes  as   follow^.:'    .;'  .':  ;    v'v\    •■■  ':''■'..:''-   \ -''i-'.,:^-i.:i'  -  :^'-' ''/:■- 
''<.:.^':aK,"  ':.'■■'■    '■'■-     '^   ■''■.   ''^r?C'HKKI-RA'MK>;-   "■■■"-,.  V^  ■'^-'■'  .•;':'':  V'-;  .:•••'•  ;  -.. 

;  ^*'''^^='^t•^a^e  fi^eiylu  car  ^a  t(Mla\r  A\jtc{^^^^^^  oiv'fww 

cAitavity,  «loes  iiot  po.ssv>s  ail  untlerfraine  «if  suftn'ient:  s|r/":Tlftth 
to  withstand  repealed —fresses  <lvje  to  loadiu;;  .jf  the  car  awd 


slmcfe,    still,    diu'ito    defectiA  e    design    in   tins'    distributinn   of  :  ■ 
this  area.  «>r  in  the  si  die  in  jr  at  the  draft  silfs^>r  at  the  riv*'tin>^  -. 
. ol'.the  ti<»  or  \v<*l)  jdates  of  the  l>!(»dy.  ho^Lster*  ;<»f  crossbeii^'eT.* 
to  tin*  (-rnter  stlls.  ha\c  been   >o  badly  niutilated  Vvitb  rivft  : 
holy^  a.s  t«»  reiider  tlum  practically  Useless  as  teusio-n  njcin-    • 
bcrs  i'apuhle   of   resistintj!    the    ierk^   incident  to   tile    star-tins:  •; 
of  trains  or  t<V  iiiulcsir^^d  qttiek  acti*>jq  fr^mi  ih-c  rvar  o^  the    ■ 
iFaiti:  when    tuoviiit;  at    >1ow    s|>ee<ls;; V    , "     r .-         5.^1^-.   .       \\    -,; 
:-■'''   'riial   vchtci^    >ivlls    are    <»fteu;  u-ealciMp   as' ■"tension;   nieirfhepc 
llian  ■  as    coni}iressii.n     nienthers    tan     be.    «Mi?n     Uy  •  inspt*ctioft 
y  of   the    inany     ftmiij;    -rf    so-calIe*l    sfwl    Vattvr->iJl  "ca^       *"  V^'. 
Vvhich  ; thCi  , <Hnior     fill-  -cin   Ik'    cfMisitU'tt'^l   as  a    for«)  :or  thf^  ■ 
continuous    rtraft    )>earolli^iall^-   declared    ♦disole^e;      I ii    this;  .: 
v^tsj,;    .«ne    niay    iind     as    hi;^l;    as    25  to   30  .jn'r.   ct-irt   of-  tit**,    full/  - 
section    of   tlic  sill  TcmoAod   throuijli  -rivVitM »!<'">   f*^t  Vithcr  '- 
coitjiiler^  Inji^^i^or  tie  im^    ,vveh  jdater.  a^  the  b«i^<fpr^,*ir  gtQ^s/v 
hearers,  or  at   the  4raft    sill    -ftlices  t..  tlio   center   si^ls/Nr^  '  f- 
I  inly-  Ivas  tht-   mt  area   :>i   the   ceniter   sill    been   s<Ti«iusly  r<' 
tlufed,   Init :  what  is  v.f;  «re;«ter  ennsiL-Mueni^'.   tiic   r^sistina.  ftci- 
"tion  WtjdultisiYf  the  Center  sill  hsi^  been  imj»air:e<l  ;fo  a:  {aT 
!:rreater  extent.     It  call  ti)e^•forel^^;ie^H  that  tire  nvattor  of 
the  in<  1st  elticiefit   ry|»i'  f>f  riVetin.if  arranisienivtu  J?  one  which,  < 
warrants  careful   attention  in   order  tluit    the  tejitvr  sill   sec-;  ;■ 
tions  shall;  l»e 'inost  ellicient,        1  V-^-r-'v    ';-v:^     \.  -'V     ;  :'; 

AgainlV  here    center    siM    co'istrQcti'Ut    cinfiWys    draft    sill    . 
splices  to  center  silH  at  sonu"  ivijut  between  the  end  -^tll  an^l  '•; 
the  ho<l\-  bolsiJir.  the  section  .areas  chf  the  drait  sills  are  /iften  ; 
purposidy  niade  less  th.in   that  9f;  the;  center  sill  pf«ifKr  so  • 
as  to.  localize   the.  Weakest  ineinbcV«»f;:  siH    con- ' 

struction.     Mow  ever,  it  .'q^pears  that  iii  the  atVemfit  to  safes;unrd  ■  , 
the  ceivter  sill  itself.- the  <lraft   >iUs  have  been  ma(le  entirely   ' 
400  lijpfhl.  witli  a  resitit  that  due  to- repeated  sboc4v«CittlVfiith    ' 
altertiate  ten;<;ion    aiid    coinpresJsiv^riv  fl^e    dfkit   ?*ili    fatij^ 
we.ikihs  an<l  linally   fails  ahm^r  tlie  path   uf  least   resistivity. 
n;iniely.    at    the     rivets.      Inastnuch     as    the    .creiat    majorily    of . -^r 
draft  sill  splices  are  of  the  chain  riveted  type  it  is  believed  -  • 
tbat;;a^deci<le4  nnproyenicnt  caii  be  aflFcetcd  at  this  point  by  ^ 
the  tise  <4  the  sta.yKered  form  of  rivetifia;.     This  wOidd  also    .• 
in  a  way  applr  to  tlie  ri\etiiVH  fourrd  itt  tbe.Wdster  aitdcro^s-,  :>: 
hearer  oinuectious  to-  the  center  siJls.\     :      ■  ;    ^;  .    "  "  ; 

\Vlierc.uitderfratMcs  are  spliced  at  tbe  tlraft  ^iHs  the  ^plire  /\ 
rivctiufr  should   1«    given   partictdar  ^mention   with   h  vievr  <o  a 
dcsiffn  stich  that   tire  section   nio<li|lus   of  ri\et   areas   orth<?;  ■ 
rtvet  shcarinjrmomeiiit  shall  he  at  leasit  equal  to  tJie  net  re-   ^^ 
sistinj^  tvioniei^or  >>i'ctioti  niodnlus  or 

A     study    ,,f    j|,(.   :^p|j^;,j^    ^.^,,,,j,j,,,^ 

\eJops  that  many  are  weak  at  tJiisj^-.iiit:  s.,;  tJ|,at\  V\'liib-  tin  :"'; 
shearing  areas  of  t he  rivtt  sccfi. ms  apj»ear  stttiicienj  f«*r  a  -'^ 
direct  ;sl»tar;*j^ftbey^aieei)tirelyii  rcsi-.t   sbean  \^ 

diie  iov uidiitu'd  ei^cenfric  and  direct  draft  jj^ar  t. lads.^ WitlV V    ;" 
fesidt  Uiat'  rhoVe  rixels  lesr,  favfiralily  l.>catt^<l^w^ 
their    neutraf  avis    ar»-    the    lirsf ;  ti»  faii.  eithrr   Ivy    working  \^. 
loose,   sirearinjj:  «i>r  t^arinff  oM.      The  fact   that    th^se  riA^ets  v 
poiVntf  l<K»se  IH>»>es  the  rivet  s.cti<HVj:»fimHroi*crdesW.^^ 

It  has  heen  reconjinended  l>efnre  the  Master:  Car  BniTden;' ' 
Vss'iciation    that    for  tars;  huilr  aftvf    191a  the   area    of   the:  ; 
centerMlisfbmild  exceed  24  ^ij.  in^  and  (bn!  the -ratio  of  end 
sirejs'Jto  vitraiu  ^dioiild    not  ^-    -  -  ; 


ue  to  end  shocks  ..r.ierl^s  re.eived  in  t rain, ban dHn>,  or  in     ^f^Hntdaf  '    "^^7.^^^^^^^^^^        ■'■  '    '^r''^^^^^^:}^0^'^:^:^^. 


hmnp  yard  service  I iiot;der  to  4irove  this  wc  have  only  t^^ 
visit  the  cripple  yard  to  ob-urve  the  njore;  cOrn;mo!i  repairfs 
made  there.  Many:  center  silJs  can  1>e;;fritnid  wlm-h,  wbilo 
|hvy,  are  of  anqde  section^atca  iit  the  grosri  V^  vvith stand  etld 

•  •Kutcrctl  in  tliif  cjr  dcp.irttm-11*  roMipctUton  Tvhicli  clnstd  -iJvtober  J5,  1914. 


|l  <ll7 


■X\^ 


Wltt'i»-  ,V '■•  .rriitcrsiu  section  ana:  '-:'' -'^  ^\^'^i^    /','''-■'■<■'■-''-  ''^  ''  '■ 

:'■  ,:::::.lJ^y^~e<^^f:'>rrTcity-of  rc<^^^         <1raff.Brar1<iBd  about: tlwncnttiJWi^: 
•;  ^^  •  ;..Nhi  ?=.,s'et'(ion    fll'1<^«^u^   of  sill   -section.    ,'.  •;.■,.' 


'i  bis  f  crnuid;^  iji  <iiif  cc  1 1  y  a  PI  d  i  c.i  blev  tfi  f  <»ti!it  riK"ti«*M  s  Avi 
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■..•■■:^:-- 


.'■  *• 


the  center  sill  is  not  used  to  support  the  car  lading,  as  would 
T>e    the    case    in    the    true    side    frame    types    of    construction. 

•■However,  where  the  center  sill  is,  in  addition  to  acting  as  a 
column  member,  subjected  to  a  transverse  bending  due  to 
the   nature   of   the    loading,   the   additional   stress   due   to   the 

"'maximum  transverse  bending  moment  at  any  point  under 
consideration  should  also  be  included;  so  that  where  M  rep- 

;  resents  the  resultant  maximum  bending  moment  due  to  load- 

•  ing.  being  plus  or  minus,  according  as  it  is  in  the  same  clock- 
•wise  direction,  or  not.  as  the  draft  gear  bending  moment, 
then    the   equation    becomes:  .'•   ",^\^: :'." 

■'■:■:■.'■  -.^  ;.•.'•:-••-.    ■0.06  ES> hf—  +  —  |ES       ^:  ••■•.;■  -V-- ; -^- 

V-;.;.  ■•7;3:'?'    -!^.i-.?;'  Sm         VA        Si../  ''.^^'■■..:  J^-'s''' 

where  ES  is  the  value  of  end  strain  or  draft  gear  load.  .; 

The  question  as  to  whether  the  net  value  of  A  (sill  area") 
and  Sm  (section  modulus)  are  to  be  used  depends  entirely 
upon   the   matter  of  the   direction   of  the   maximum   bending 

■■[  moment  and  the  direction  of  the  force  ES.  If  the  indications 
are  that  the  section  is  more  unfavorable  to  a  tension  force 
£5",  then  of  course  the  net  values  are  to  be  used,  otherwise 
full  section  values  could  be  employed.     As  a  matter  of  fact, 

i  however,  the  writer  believes  it  better  to  err  on  the  side  of 
net  areas  rather  than  to  attempt  to  decide  just  where  tension 
and  compression  cease  in  the  section.  Under  an  end  load 
liS,  equal  to  400.000  lb.,  the  maximum  permissible  working 
fibre  stress  in  the  center  sill  would  be  24.000  lb.  per  sq.  in. 
This  fibre  stress  is  equivalent  to  a  factor  of  safety  of 
about  two  when  based  on  the  elastic  limit  of  the  material 
used. 

■  r  DIAGON.\L  BRACING  OF   UNDERFJlAMES  '  ~     •'''      •..■;.-■ 

The  present  tendency  in  the  bracing  of  body  bolsters  and 
crossbearers  against  longitudinal  movement  at  the  outer  ex- 
tremities seems  to  be  toward  the  elimination  of  all  diagonal 
braces   except    those   from   the    outer  ends    of  the   end   sill  to 

.;a  point  forward  of  the  body  bolster.  These  have  been  re- 
tained in  order  to  permit  poling  of  the  car  through  the  pole 
pockets  and  also  to  reinforce  the  underframe  against  serious 
damage  in  the  event  of  the  car  being  cornered.    This  elimina- 

.  tion  of  diagonal  bracing  can  be  considered  as  satisfactory 
from  an  engineering  point  of  view,  provided  bolsters  and 
crossbearers  each  have  sufficient  lateral  rigidity  to  bear  their 
portion  of  impact  loads  along  the  line  of  the  underframe 
without  distortion,  and  with  this  in  mind  each  crossbearer 
or  bolster  should  be  so  designed  that  the  resultant  fibre  stress 

■'  due  to  vertical  bending  under  direct  loading,  plus  that  due  to 

lateral   bending  through   inertia  of  loading,   does  not  exceed 

<a  predetermined    value   of  20.000   lb.   per  sq.   in.     Therefore, 

not   only  should  the   section   moduli  of  the  crossbearers  and 

bolsters    be    considered    with    reference    to    vertical    bending, 

■but   they    should   also    be   considered    with    reference   to   lateral 

■  bending,   so   that :      : .'\ "•  <-.'~y  •I'',  ;.'.■  ^;Ki-  v-  ;. .  V  .:\--";V*  '-  J^ 

M         "  K  M  ' 

—    + =  or  <   20,000  lb.  per  sq.  in. 

:.:'.■■.  ..,,S.         Sy  _...;. ,  :,\ 

Where  -If  =:  the  vertical   bending   moment  on   each   arm   of  crossbearer  due 
'*  to   lading; 

;  ■■  ^  •  ■     ■  . -A'   —   '"ftia  factor  due  to  sudden  change  in  speed  of  car; 
-.- V.'";.  ;j.Jai=   section    modulus    of   net    section    of   crossbearer    with    reference 

•  '.':•  '.t  ■■■■..•.''••■'  'f"  *he  horizontal   axis; 

■  ./Srva?  section    modulus   of   net   section   of  crossbearer    with    reference 
;    ■>•:'..•    rr,' ,\''"~.    ,     to  the  vertical  axis. 
\^i\:'''W^::'^y  ■^'' ■--"'■ 

ITlte  factor  A'  can  be  derived  as  follows: 


Let   f'l  =   initial   speed  of  moving  body  in  miles  per  hour; 
I't  =   final  speed  of  moving  body  in  miles  per  hour; 
d   ■=.   distance,    in    feet,    in    which    the    speed    has    been    changed    from 

r,  to  r,; 
A'l  =   average    force    acting    upon    one    pound    of    the    moving    body    to 

change  the  speed  from   W  to   W  in  distance  d\ 
K   =   2  A'l,    or  value  of  a   force   ranging   from  zero   to   a   maximum  K, 

with   average  ciiual   to   A'l. 
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Then  on  the  basis  of  each   pound  of  moving  weight: 
rVi>  — \V  \        /  2-'  VI  /Vr  — VV) 


Kid  = 


(^o^(.y-"r^) 


2g  ,  

K,  d   =    (V,»— \V)    X   .0334  \ 
Kd  =  0.0668   (Vr       \V; 

=  0.07    X    (V't»— Vi*),  Approximately, 

'V,-  —  V 

or   K   =   0.07  " 


(-^') 


i'- 


By  means  of  diagonal  bracing  to  the  extremities  of  the 
crossbearers  to  take  care  of  inertia  loads  in  either  direction, 
the  crossbearer  sections  need  then  only  be  designed  for 
vertical  bending  with  the  diagonal  ties  or  struts  to  res'st  the 
lateral  bending,  in  which  case  the  net:  section  of  the  diagonal 
tie  as  a  tension  member  can  be 
'  .:  ••'.•-■;■•  KM 

.\rea  =  — - — 

..;>;:  :.^ -,;,;-  jn.ooo  x 

Where   K  =  inertia   factor; 

M  =  vertical   bending  moment   due  to  load;  "■■'"■■":■'•.■.••■•.■ 

1  —  length   of  crossbearer   arm   in   ircllcs;  ■•     •'•-.'? 

a  =  angle  which  the  diagonal   makes  ^ith   the  center  sill. 

In  cases  where  the  diagonal  is  used  as  a  strut  the  section 
of  the  strut  should  be  determined  from  the  column  formula:.-/ 

:.-,    i.      ;.      ^  ..;   •  KM  20,000  X  IA 

'■•'''.'  -.■'.:.     j-  ■■••    A  I  cos  o  1- 

■■:.-,r::--   -^ ■■■■'■■■  1    + 


net  section 
slipwn   as: 

:     lloso         .";;. 


36,000  r- 
In   which   r   =    least   radius  of  gyratii  m  of   strut   section. 

The  use  of  diagonal  members  to  bra  :e  the  crossbearers  also 
subjects   the    latter   to   an    additional 
pression  of:  .^.  .,  j. 

,'  '  -.  K  M  Tan  a 


iirect   tension   or   com- 


1  X  A 


;a 


This    should    be    combined   algebrai 
due   to   vertical    bending  and   the    fin 
should   not   exceed   the  20,000  lb.   limit 


CENTER    SILL    C.VSTINGS    A> 


lly    with    the    stresses 
resultant   fibre   stress 


D    DETAILS  ■': 

Where  sills  or  members  are  coped  '  »ut  to  aflFord  clearances 
for  lever  floats,  piping,  etc.,  the  sections  at  these  points 
should  be  designed  to  give  proper  equivalent  section  moduli 
and  owing  to  the  frequency  of  failures  at  these  points  par- 
ticular attention  should  be  paid  to  tnese  structural  details. 
Castings  used  as  fillers  or  reinforcement  over  the  center 
plates  should  be  designed  to  meet  shocks  due  to  the  inertia 
of  trucks,  as  well  as  to  afford  reasonaple  access  for  riveting, 
so  that  the  center  plate  can  be  firmly  secured  to  the  under- 
frame, thereby  eliminating  one  of  the  aiost  prolific  causes  of 
cars  being  thrown  oflf  center  or  center  pills  damaged  through 
lack  of  proper  bearing  upon   the  center  plates. 

The  draft  sill  members  of  center  sills  should  also  be  se- 
curely tied  at  the  top  and  bottom  of  the  sills  and  especially 
back  of  the  rear  draft  lugs,  to  prevent  spreading  of  the  draft 
sills  under  the   draft   gear   loads. 

Exn  sii.i.s 

The  end  sill  member  has  received  very  little  attention  and 
many  cars  can  be  seen  in  daily  service  where  it  is  so  coped 
out  at  the  center  or  draft  sill  as  to  render  it  well  nigh  useless 
as  a  load  resisting  member.  It  is  believed,  where  circum- 
stances permit,  that  end  sills  should  b^  superimposed  upon 
the  center  sills  so  as  to  render  them  most  efficient  in  resisting 
cornerwise  blows  and  also  to  resist  tliost  inertia  loads  coming 
from  the  end  reinforcement  members  of  the  body  end  framing. 


SIDE 


It  members  of  |h 

AND    E.NH    FRAME 


Where  a  steel  side  frame  is  used  the  members  should  be 
designed  to  meet  not  only  stresses  due  to  the  dead  weight  of 
the  car  body  and  the  car  loading,  bu^  also  the  horizontal 
loads  due  to  the  inertia  of  the  varioui  car  frame  members 
and  the  lading.  Especial  attention  should  be  given  to  the 
riveted   connections   of   the    frame   members   so   as   to   obtain 


.'  1  -  • 

'.S.V- ' 


-.  »■■-.* ; 
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connections  ..f  maxiniuni  efficiency  for  the  loads  to  be  sus- 
;ained.  Tlir  niatter  ..f  lateral  pressure  or  beuding  on  the 
members  ui  the  superstructure  should  be  considered  with 
respect  to  the  variuu>  cummodities  to  be  carried  in  the  car. 
This  lateral  pre>sure  warrants  particular  attention  at  the  end 
reiniorcenieiit  members,  for  one  can  observe  unlimited  in- 
stances  where  these  end   members   have  been   designed   entirely 

:»oo  liglit  or  weakened  through  cutting  out  for  clearances,  such 
as  for  uncoupling  attachments,  with  the  result  that  'e  end 
of  the  car  soon  assumes  a  spherical  con  our  due  to  the  efiect 
of   load   shitting.  '    ' 

In  connection  with  this  matter  before  the  ISlaste  i~  ar  Build- 
ers' Association  it  has  been  further  recommended  that  end 
reinforcement  members  (not  including  corner  po^is  should 
have  a  section  modulus  equal  to  (15  in./'  at  a  pcm  2  ft.  above 

■■•the  car  floor,  or  practically  equivalent  to  four  7/16  in.  by  4  in. 
Z-bars.  It  has  been  further  noted  thai  such  designs  as  have 
end  reinforcement  equivalent  to  the  above  reconimendaiions 
experience  very  little  trouble  from  bulged-out  ends  and  this 
in   itself   should   be   ample   indication   that  the   recommendation 

.["is  sutticient  to  meet  present-day  requirements.  -^     ;-: 

Side  frames  at  the  door  openings  should  be  of  sufficient 
strength  in  both  top  and  bottom  chord  members  to  resist  the 
combined  stresses  due  to  transverse  bending  and  direct  load 
and  with  the  corners  of  the  opening  thoroughly  gussetted  to 
prevent  distortion  of  the  rectangular  opening.  When  a  car 
is  provided  with  large  end  doors,  as  in  those  built  for  auto- 
mobile service,  special  attention  should  be  given  to  the  lock- 
ing attachments  of  these  doors,  so  as  to  provide  a  removable 
type  of  end  reinforcement  of  ample  strength  to  resist  such 
load   >hifts  as  are  to  be  met   in   graiu  service. 


BOX  GAR   END   DOOR 


ROOFS 


When  wooden  frame  cars  were  in  more  general  use  than 
at  present  the  design  of  roof  was  such  as  would  permit  of 
a  certain  degree  of  flexibility,  so  as  to  accommodate  itself 
to  the  weaving  or  twisting  action  of  the  car  body  while 
rounding  curves  or  passing  over  uneven  track.  The  feature 
of  flexibility  is  still  largely  adhered  to  in  steel  side  frame 
cars,  and  appears  to  have  been  more  or  less  overdone  in  this 
case.  Where  steel  side  frames  are  emploj-ed  and  where  they 
are  of  proper  design  to  carry  the  loads  imposed,  one  may 
observe  no  appreciable  weaving  of  the  car  frame  while  passing 
over  track  inequalities;  the  whole  car  body  or  frame  acts  as 
a  compact  unit.  In  view  of  this  fact,  together  with  the 
difficulties  inherent  in  sectional  roofing,  it  would  appear  that 
a  more  logical  type  of  roof  would  be  that  in  which  roof 
sheets  (either  rust-proof  or  anti-corrosion  steel)  are  securely 
riveted  together  and  to  the  roof  carlines.  thus  tying  the  side 
frame  and  carlines  into  one  rigid  unit  capable  of  withstanding 
mechanical  strain.  This  would  lead  us  to  a  type  of  continuous 
roof  such  as  can  be  found  on  steel  passenger  equipment. 

It  is  further  believed  that  when  the  roads  are  sufhciently 
interested  in  the  preservation  of  their  steel  equipment  from 
corrosion,  by  the  use  of  anti-corrosion  paints  or  rust-resisting 
steels,  we  may  expect  to  find  a  more  general  introduction  of 
the  all-steel  car  roof  and  finally  the  all-steel  box  car,  which 
can  be  considered  the  "ultima  thule"  to  which  car  builders 
are    turning. 


CoNVENTio.Ns  .\T  S.AX  Fr.wcisco.— Up  to  the  present  more  than 
400  national  and  international  congresses  and  conventions  have 
chosen  San  Francisco  as  the  1915  meeting  place,  including  25  edu- 
cational conventions. — Iron  A^f-  ,■■;.'■■■■:< 

PsvcHOLocY  IN  Machixe  Design. — The  man  who  remarked 
while  standing  in  line  waiting  at  a  box  office  that  he  would 
rather  walk  two  miles  than  stand  five,  expressed  an  important 
tact  that  we  should  keep  in  mind  in  designing  machines.  The 
human  being  must  neither  be  unduly  restricted  in  his  freedom 
of  action  nor  overtaxed  with  hard  work. — James  Hartness. 


BY  GEORGE  E.  McCOY 


■  '.i  ^ 


The  lower  rail  end  door  illustrated  below  has  recently  been 
adopted  by  the  Canadian  Government  Railways  and  applied 
to  a  number  of  40-ton  steel  frame  box  cars.  As  shown  in  . 
the  engraving,  the  center  line  of  the  opening  is  located  21'.> 
in.  above  the  floor  of  the  car  and  the  door  is  operated  inside 
the  car.  The  door  frame  is  a  one-piece  steel  casting,  the  ; 
flange  of  which  is  secured  to  the  outside  by  means  of  bolts 
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Lower  Rail   End    Door,   Canadian  Government   Railways       -,-.>' 

passing  through  the  end  of  the  car.  The  opening  is  tapered 
and  is  10  in.  square  next  to  the  door  on  the  inside.  The  open- 
ing is  closed  by  a  steel  plate  which  slides  vertically  in  guides 
inside  of  the  car.  When  closed  the  door  is  locked  by  means 
of  a  strut,  the  free  end  of  which  drops  into  position  against 
the  handhold  near  the  bottom  of  the  door  and  when  open  it 
is  held  up  by  the  same  device.  Cars  fitted  with  this  type  of 
door  have  been  .^  service  for  some  time  with  excellent 
results.  'iV-  >.■■■  '-:■■''/-■  - 


Block  System  on  H.\ul.\gew.\vs. — In  the  main  underground 
haulageway  maintained  by  the  Bunker  Hill  &  Sullivan  mine, 
through  the  Kellogg  tunnel,  two  miles  long  to  the  shaft,  an 
e'.cctric  block  signal  system  has  been  installed  and  has  been  in 
successful  operation.  This  consists  of  a  special  circuit  of  colored 
lights  strung  along  the  tunnel  throughout  its  main  haulage 
length  in  one-mile  sections,  operated  by  the  motorman  through  a 
lever  that  can  be  thrown  conveniently  at  the  end  of  each  block. 
Red  lights  are  used  in  one  direction  and  green  lights  in  the 
other,  and  the  motormen  are  prohibited  frotn  entering  a  block 
crrrying  the  opposite  colored  light  until  it  is  extinguished  and 
shown  to  give  them  a  clear  track  for  a  mile  in  length. — F.ny^inecr-. 
ing  &  Mining  Journal.         .     VV     v  :^f.: 
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Grand  Trunk  Suburban   Coaches 
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Steel    Frame    Construction     Employed    With     Wood  j 
Reinforcement  and  Wood  Finish;  Weight  137,0(K)  lb. 


'Ilif   Grand   Triinlf   recentlj*   placed   in   service  a   number   of 

:4- suburban  coaches,  wliich  are  of  particular  interest  fmni  a  nuni- 

•  ■.  bcr  of  standpoints.     They   are  83   ft.   3*4   in.   long  over   buffers, 

74   ft.  long  over  body  end  sills  and   weigh  complete,   ready   for 


tun  trucks  (40.000  11).)  to  the  clr  body,  preventing  the  body  from 
turning  over  in  case  of  derailinent ;  third,  the  full  effects  of  the 
air  brake  can  1k'  obtained  under  all  conditions,  even  after  a  de-    ,,'...,: 
railinent,  as  each  truck  is  held  ii  position  under  the  car.     JC  ,•-'■.'-     " 


Floor  Plan  of  New  Grand  Trunk  Suburban  Car  Which   Seats  96  Passertgers 


-  _;. .service,  with  six  wheel  trucks  equipped  with  rolled  steel  wheels, 

:'::.l^37.ooo  lb. 

....  The  framing  is  of  steel  construction  with  all  steel  vestibule, 
the  interior  and  exterior  fmish  being  of  wood.  This  construc- 
ti<jn  is  the  result  uf  much  study  and  consideration,  with  the  ob- 
ject in  view  of  obtaining  a  construction  which  ofifered  a  maxi- 
mum of  safety  and  comfort  to  the  traveling  public,  and  a  mini- 
mum expense  to  the  railway  company  for  maintenance.  This 
problem  seems  to  have  been  successfully  solved  by  the  adoption 
of  a  steel  underframe  and  steel  side  framing,  equivalent  in 
strength  to  a  steel  car,  in  addition  to  which  the  car  body  and 
truck  are  locked  together,  so  that  the  braking  force  is  effective  in 
stopping  the  car  body  as  well  as  the  trucks  in  case  of  derail- 
ment or  collision.  By  the  introduction  of  this  truck  and  body 
. ..■  ;rJt)olster  locking  device,*  and  adopting  all  steel  vestibules,  the 
possibility  of  telescoping  is  believed  to  be  practically  eliminated. 
The  locking  device  is  designed  to  have  a  three-fold  function. 
';- in  case  of  wreck  or  derailment:  I'irst  to  prevent  telescoping; 
second,  to  lower  the  center  of  gravity  by  adding  the  weight  of 

•For  descriptioti   of  this  device  see  American  Engineer,  February,   1913, 

V  -  page   104.      ■  •     .     .  ■ 


By  installing  steam  heat  and  electric  light  the  car  is  rendered 
practically  fireproof.     The  railvay  officers  concluded  after  care-.: 
ful    investigation    that    the    p;  ssengers*    wearing    apparel,    the 


Steel  Frame  Suburban  Car  with  Wood  Finish   Recently  Placed  In  Service  on  the  Grand  Trunin 
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upholstering,  etc.,  in  a  passenger  car  is  more  inflammable  than 
a  wood  inside  finish,  and  that  the  paint  and  varnish  in  a  steel 
ear  is  inflammable.  By  the  adoption  of  a  composite  construc- 
tion the  car  is  claimed  to  be  warmer  in  winter  and  cooler  in  the 
summer,  and  in  addition,  these  cars  can  be  repaired  in  any  of 
the  company's  shops  at  the  same  cost  as  a  wood  car,  thus  sav- 
ing  the   expert  se   of   buying    special  machinery   and    keeping    in 
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■":"'.■;-;';:>;?:  Cross  Sections  of  the  Grand   Trunk  Car    vC/C  i:?\ ':■';'  ■ 

Stock    special    material    for    repairs,    which    would    be   necessary 
with  steel  interior  and  exterior  finish.  .  >. 

'^   '      ■,    :  -    "         UNDERFRAME  '"'''"'''.-'■•'  i-"%: 

The  underframe  is  constructed  with  the  center  sills  as  me 
principal  members.  They  are  of  the  built  up  fishbelly  type,  con- 
tinuous, from  buffer  beam  to  buffer  beam  and  consist  of  a  30  in. 
by  ^i  in.  top  cover  plate,  5  in.  by  3  in.  by  J^  in.  top  angles,  5/16 
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GrInd   Trunk   Suburban    Coaches 


■%:■■::'  :.;yi]r-:'  :■  -'-'^^'^'^J:.  -/i  -y'^r  Slcc]     l^ranic    (Construction    I^mploycd    With     \\  Ood 
;::    "-//^^i^Y^^^  Kcinforcenicnt  and  Wood  Finish;   Weight  I37,(KM)  lb. 

■  /'tJiv'  <ir|in<l,iTr4ui1c^^^i^^  ill    s<i\ice    ;t    miniber    «»i  lu..  Oiuks  (4(MH)t>  II.. )  t.>  iht-  c 

>itllnjrb.'in  o<>u<lii''><  vvlviclt  ;tre  of  pariuular  inltrtst   frc.in   a  mini-  tnrniiiu  over  in  la^i   -if  <krailii 

Hivj-  fif  .stantljM.iiits.    .  They  are  S.V  ft.   .V>^    in.   I<.n^'   ovtr   buffer?.  air  brakt-  ran  l«.<tl»tainttl  nn<U 

74   It.,  ^iij;  tiyvr  J«Hly  ciuF  sills  and   wfiKli  conipkle,  ready   fur  railnicnt.  a?*  <acli  truck  i.*  held  i 
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r  body,  j>revt'utiir.!i  the  bndy  from 
ent  ;   tbird.  tin-   full  effects  of  the 
all  Coiidiiioiis,  e\tn  after  a  de- 
tiOsitioM  under  the  car.     . 
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■  '        v'  v',..;-'     Floor   Plan   of   New   Grand   Trunk   Suburban'Car   Which    Seats   96    Passenfcers 


>vr\Mu-,\v1th  six  wlioet  tracks  equips       with  rolled  .iteel  vvhoeis, 

;CThe;lKH>ii!iy  r5X>t; steel  coiistrn^^  with  all  steel   vestibule, 

liie  ini£nv>r  and  «terior  I'l^^^        being  of  wotjd.     This  cojistruc- 
-tion  is  the  resiih  i)f  nuiih  study  and  consideration,  with  the  ob- 
ject'  in  \iew  of  obtaiidng  a  con>truction   which  ottered  a  niaxi- 
'riium  of  safeij-  and  cunifort  to  the  traveling  public,  and  a  miui- 
niivm  expeji^e   ta  the   railvvay    coiiipaiiy    for  maintenance.     This 
prubleui  seenis'to  have  Ik  en  succes>fMlly  solved  by   liie  ailoplioii 
of    a    steel    uJiderfranie    ami    >teel    >iile    framing,    ei|ui\aleiu    hi 
^trengt.h  to  a  .sieCl  ear,  in  addition  to  which  the  car  body  and 
truejs  are  HHrkeiti  togetliGr,  so  that  the  braking  foree  is  effective  in 
'.-ji.pjiing   the  car  l)o<1y  as  well  as   the   trucks   in   case   of  derail- 
ment  or  coHisi'Mi.     :l>y   the   introduction   of  this   trnck   and   l<ody 
tK>l>ter- Kickilijj:  d.evdce,^;  an<i^^^^^^a^^  all    steel    vestibule^,    the 

:i»ossibiliiy  of  te|esc<.>i»!i>g  i,s  beTieycd.  to  be  practically  eliminated. 
'Ihelockhig   device    is  \lesigne(l    to   have   a   tliree-ftdd    function, 
.ill  case  of  Av reck  oider^^  I'irst  to  prevtnt    teU-^coping; 

^ie'c'in<^.^.  .iO''h»>yer..;ther'C^^  iif  j^jra.vity   by  .  a<ldini,:   i  In    u  eight  :of 

•:;  ?^^■r '4vsoSj.>tipi>.  *>f  ii^iii:  :;fl^^  ifve  American  'Engineer,   February,    l'>13, 

■"f.:iijt- }.Q4;    -''■'^'  ■■'■•■',■•./■''";. /■^■/."'^■'''■•■/'■■■i.'';   ■■■':•-  ■■:'■.•".;.'■:■'■•■  '-■'"">' 


I'y  installing  steam  heat  aiaclViei'tTic  ligltt  the  car  is  rendered' 
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iiy  >i*  ill.  top:'c*>\er.  plate.  5  iii;  l^y-  .1  iit;!^  by  Ig  ip^^  t<„iip  angles.  "5/1$ 
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in.  wel.  iilatc  and  3  in.  by  3  in.  hy  .)^  in.  bbttofri  angles;  '  The  "in.- pressed  steel  diaphragms  placed  back  to  back,  with  10  in.  by 
depth  of  the  center  sill  at  ihc  ceiiler  of  the  car  is  26  in.,  and  -«  in.  top  cover  plate  and  7  in.  by  H  >"•  bottom  cover  plate.  boA 
at  the  bolster  16  in.     The  body  bolster  is  built  up  of  eight  ^«  in.       extending  the  full  width  of  the  cari-:;.;,-;  J;.c\  i:^o/.r^-     ..  j^;v-^-^  ;  •  ; 


#   _  /  #   3  / 


5|^5i>r|: 


er./as 


^4^1 


4I.8.Z 


Secffon  A-A. 


sfrsfU'L 


□  "',.^ 


^'^M^jFms, 


Sec  f ion  B-B. 


32 


i-vi 


•  ..•■■;  '?'fe/i' 


pr 


'7  jj^m        .''4Frfkr    .■;•■. 


■'■'■    SectiQP  M-H. 


4'Z-£ar^       Secfion  D-D. 


■  ,fl.  i'.- 


*  -  -'* "  '^ 


,':•..-...,•■.■.>■. ...r-  ,  f'i. ••.:!■■     T^"i.-fci>.~ — ...-^.i-- ;':.■■-.".  *-i"^    Corner  Connecm! 
■  "■■.'  ■-  •     ■■'.     ■       ,  .'•■  •'■"•■    ■  »  ,  5  Li'«-  i  '  \|f  ■  •  ."■  -•      .  !•>. 


,.  ,.„.-X■t■^.:■yyQ■^Q.'l 


\'-^'kr'..    \  iz'^.K^r' 


Ss.iix^lfc 


*•  '^    (^rner  Oonnecrort. 
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pressings    as    side    members,    one    cast    steel    center    member    oi         l-x  >  <f-    r     -^  1^  '"'' Vf 

heavy   construction   designed   to   take   the   Ir.cking   device,  a  top  The  side  girder  consists  of  a  IH  in.  by  4  in.  by  7/16  in.  drop- 

rover  plate  5  ft.  6  in.  by  5/16  in.  extending  the  full  width  of  the      per  bar,  %  in.  by  i5  in.  web  plate.  2  in.  by  2l'{  in.  by  3/16  in. 

intermediate  angle  and  5  in.  by  11.6  lb.  Z-bar  side  sill.     The  side 
posts. ar^  3  in.  by  2  in.  by,  34  '"•  angles,  and  the  side  plate  is  a 


An  End  View  of  the  Steel  Work 


Interior   of   the   Grand   Trunk    Suburban    Car 


31/2  in.  by  3^  in.  by  ^  m.  angle.  The  steel  construction  of 
the  body  is  reinforced  with  wood  posts  and  horizontal  and 
oar  and  two  7  ni.  by  ^  ni.  reinforcmg  plates  extending  from  vertical  wood  blocking.  The  interior  and  exterior  rinish  is  of 
^ide  sill  to  side  sill.  There  are  two  crossbearers  placed  14  It.  wood.  Wrought  iron  carlines.  2  in.  by  H  in.,  are  riveted  to  the 
3  in.  on  either  side  of  the  center  of  the  car  and  built  up  of  3/^      side  plate,   completing  the   steel  superstructure,  and   here   again 
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the  wood  reinforcing  is  employed.  Canvas  duck  is  used  fur 
;•  the  final  roof  covering  and  the  headlining  is  3/16  in.  Agasote. 
■/ Agasote  i<  also  used  below  the  belt  rail.  No  special  insulation 
.^was  necessary  in  this  construction  except  below  the  belt  rail. 
■: where  ^  in.  Salamander  is  applied  outside  the  %  in.  steel  plate. 
.-■Special  care  was  taken,  however,  for  insulation  under  the  floor, 
two  air  spaces,  two  layers  of  )i  in.  Salamander  and  one  layer 
of  Nepcnset  paper  betweea  the  upper  and  lower  course  of  the 
/floor  being  used.  "./••.>..  '    ■•.  -    :'  ■'■:'■      ^    .'  ^1  ;"'•'"  v. 

■6"     The  end  posts  are  4  in.,  8.2  Ih.  Z-bars  with  wood  reinforcing, 
and  the  end  plate  is  a  4  in.  by  3  in.  In-  5/16  in.  angle.    The  vesti- 
bule posts  are  8  in.,  18  lb.  I-beams  connected  at  the  bottom  di- 
.  rect  to  the  platform  end  sill,  which  is  built  up  of  7  in.  chamiels, 
:-  Ivhile  at  the  top  these  I-I)eams  are  connected  to  the  body  of  the 
•■^car  by  6  in.  channels  running  parallel  with  the  center  line  of  the 
':,car  and  by  3  in.  by  3  in.  by  J/4  in.  angle  diagonal  braces  from 
•the  ends  of  the  I-beams  to  the  corners  of  the  car  body;   the.se 
braces  are  in  turn  braced  to  the  vestibule  corners  I)y  Z'/i  in.  by 
2j^  in.  by  H  in.  angles.     The  vestibule  end  plate  is  a  3j/>  in.  by 
3^j   in.   by   )8   in.  angle  and  2  in.   by  Zyj   in.   by  5/16  in.  angles 
brace  this  plate  to  the  end  of  the  car  l)ody  between  the  1-beani 
■and  the  outside  of  the  car.     The  vestibule  is  sheathed  with    I'g 

;:.-in.  steel  plate.     :;••;■■=?     '■ '•  O--'-  ./•■' '  ;:-'':'■■■■■  r - \-<..i\ ■'/.:■  '■■■'■  r- 

The    interior  finish   is   mahogany   and   rattan    scats    arc   used, 
i  the  seating  capacitj-  of  the  car  being  96.     The  Stone  C Ompany's 
VJaxle  system  of  electric  lighting  is  used,  the  generators  being  ar- 
ranged to  cut  in  at  about  six   miles  ati   hour,  and  the  cars  are 
heated  by  the  Chicago  Car   Heating  COmpanx's   vajior  system  of 
•Steam  heat.     They  were  built  Iiy  the  Canadian  Car  &  I'oundry 
^Company,  Montreal.  nuel)ec.    /;';''^\';-""-    -  ^-v-    v '   ..IV 


BRITISH  ALL-STEEL  KITCHEN  C.4RS 


The  first  all-steel  passenger  train  cars  to  be  used  in  Great 
Britain  were  recently  placed  in  service  on  the  express  trains  of 
the  East  Coast  Joint  Sttick  tunning  between  London.  Newcastle. 
Edinburgh  and  -\berdeen.  There  are  three  of  llu'st-  cars,  which 
were  built  at  the  York  works  of  the  North  Eastern  Railway, 
'«nder  the  direction  of  Vincent  L.  Raven,  chief  mechanical  en- 
gineer of  that  road.  They  are  self-contained  kitchen  cars,  and  are 
devoted  eiitircly  to  the  supi)ly  of  food,  wines,  etc..  thus  acting  as 


to  build  these  cars  of  steel.    4ll  the  other  vehicles  in  these  traina- 
are  lighted  by  electricity.- 

The  underframe  is  buih  entirely  of  British  standard  .steel  sec- 
tions, and  is  of  the  trussed  type.     The  side  sills  or  solebars  are 
in  one  length,  the  section  employed  being  9  in.  by  3y2  in.  by  y2-:n. 
bulb  angle,  trussed  with  a  \yi  \n.  diameter  rod  carried  14  in.  be-' 
low  the  side  sill.     This  membfer  also  carries  a  pressed  plate  sec- 
tion which   supports  the   bodj  posts,  and  also    forms  the  lower 
attachment  for  the  body  panels,  to  which  they  are  riveted.     The 
center  sills,  or  main  longitudinals,  are  in  one  length  from  bolster"  •; 
to  bolster,  and  the  section  is  Q  in.  by  3  in.  by  5^-in.  channel.     The 
end  sills,  or  headstocks.  have  ncen  made  specially  deep,  in  order  to 
bring  the   body   lines   uniform    with    standard    East   Cojst  Jt)int 
Stock  wooden  cars,  and  consiit  of  15  in.  by  4  in.  42-Ib.  chatmels.  y/ 
The  body  bolsters  are  built  up"  of  10  in.  by  3^2  in.  by  ^^-in.  chan- ""•.-. 
nels  attached  to  the  center  sijls  by  heavy  knees  and  angle  gus-- 
sets.    The  end  diagonal  i)races!are  8  in.  by  3^  in.  by  Yz  in.  angles, 
while  the  end  longitudinal  sill^  arc  also  angles,  10  in.  by  3j<2  in.  by 
K'  in.  section.     I-or  the  truss  rod  needle  beams,  two  angles,  each 
t>  in.  by  3^  in.  by   Yz  in.,  arc   arranged  back  tf>  back,  the  queen 
josts  being  sandwicb.ed  into  tli-m  at  6  ft.  3  in.  centers.  The  under- 
frame  meml»ers  arc  all  well  cclnnected  by  gusset  i)lates.  bent  i>late 
and  angle  knees,  the  rivets  ir    the  main  connections  being  •)4  in.    : 
in  diameter.     To  carry  the  fio  ir  plating,  in  addition  to  the  under- 
frame  members.  10  T-liars.  3    n.  by  2Y2  in.  by  Y^  in.,  are  arranged 
at  4  ft.  centers,  and  the  flooi    plating  is  riveted  to  these  and  to  •■'■ 
tile  main  members  of  the  und 'rframe.      ■  ■•     ,.       •...    ^  ^,-- V  ',-. 

1  he  body  framing  is  constri  cted  throughout  of  liritish  standard 
rolled  angles,  channels  and  T  sections,  having  a  breaking 
strength  of  28  to  32  tons  per  s  .  in.,  with  an  elongation  of  not  less 
than  20  per  cent.  The  main  p  >sts  and  the  door  posts  are  3  in.  by 
2Y2  in.  by  Ya  i"-  angles,  bent  ti  the  required  contour,  and  secured 
to  the  side  plates  by  turning  drver  the  flange  and  to  the  side  sills 
by  6  in.  by  6  in.  knees.  AH  intermediate  posts  and  local  stiflfeners 
are  Ij^  in.  by  V/t  in.  by  3/l(  in.  angles.     The  side  plates  are  3 

ried  continuously  to  the  end  sweep 
1  thev  are  connected  bv  means  of 


in.  by  3  in.  by  v.s  in.  angles,  ca 
Jingles  or  end  jilates,  to  whic 
gii^sct  plates.    The  top  light  rAil  angles,  which  are  above  the  wm- 


(bnvs,  are  1J4  in.  by  1^4  in.  by 
the  bottom  light,  or  belt  rails, 
.'irranged  to  butt  and  rivet  ti 


3/16  in.,  riveted  to  the  posts,  while 
are  2^  in.  by  3  in.  by  J4  •"•  angles 
the  posts,  which  are  stiffened  by  . 


tenders  to  the  lirst  and  third-class  dining  cars,  one  car  per  train 
being  arranged  between  these  latter  cars  with  a  direct  service  to 
each  simultaneously. 

Owing  to  the  difficulty  of  procuring  sufficient  current  for  an 
^fticient  electrical  cooking  installation,  gas  is  used,  and  it  was  de- 
Ciilcd,  with  a  view  to  reducing  the  liabihty  of  fire  to  a  minimum, 


All-Steel    Kitchen   Car   Used   on   the    East   Coast    Route   in    Englan| 

J 


bent  plate  knees  between  eacH  two  posts.  The  end  framing  has 
been  arranged  to  provide  amplp  resistance  to  impact.  The  corner 
posts  and  end  posts  are  all  3|in.  by  3  in.  by  y%  in.  angles,  sub- 
stantially secured  to  the  undei^rame  by  forged  knees;  the  corner 
posts  being  secured  to  the  sides  plates  by  gusset  plates  ^  in.  thick. 
The  top  end  arches,  and  the  top  and  bottom  framing  rails,  are 
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v'.  3  in.  by  2}/2  in.  by  3^4  '"•  angles.  Tlie  ends  are  adeqwately 
i'  stiffened  and  braced  to  afford  the  Pullman  vestibule  gear  th< 
V^  niaximum  of  support.  •    "'  ,.  :.  , 

j\:    .;  The  whole  of  the  body  outside  paneling  is  of  No.  16  gage  char- 
.?  coal    finish,    cold    rolled,^hydraulically    flattened    ?teel   plate,    ar- 
V..  ranged  in  various  sizes  to  suit  the  framing.     The  general  rivet- 
^■;  ing  is  5/16  in.  diameter,  all  outside  heads  being  countersunk  in 

"either  panel  or  moulding.  The  mouldings  are  of  rolled  steel 
■;  .V  tJiroughout  and  of  various  sections.  ;.;-.,;  i\:'^^i'--::'^:\^.^'^ 
;:.  It  was  found  that  a  thoroughly  satisfactory  arrangenreiit  was 
^.;,  produced  for  holding  the  windows  and  inside  paneling  by  tilling 
.- ;  in  the  side  plates,  belt  rails  and  main  posts  with  packing,  which 
2-  -is  screwed  to  the  steel  members.  The  main  doors  are  lined  out- 
,•-.  side  and  inside  with  steel  plate  of  the  same  gage  and  manufac- 
.<  ture  as  on  the  body. 

-, *■'  The  elliptical  roof  is  constructed  throughout  of  Xo.  16  gage 
.-•..steel  plate  curved  to  a  template,  and  riveted  to  a  series  of  2  in.- 
r :  by  2  in.   Ijy   %   in.   T-bars.   which  are   connected   by  gussets  and 

.-;  rivets  to  the  angle  steel  side  plates.  -.■Ml  rivets  are  5/16  in.  diame- 
Vi-vter.  with  countersunk  heads  on  the  outside.  A  cotton  duck  roof- 
^,ing  canvas  is  laid  over  the  steel  and  secured  bv  Xo.  20  screws 


..■...,.  ...:      „.  .^"   Interior  View  of  the  Steel   Kitchen  Car       ~-^^.-:s-£ 

;■  to  liie  side  plates  and  end  sweeps  by  a  2>/2  in.  by  2  in.  cornice. 

The  roof  ends  are  swept  down  10  13/16  in.,  in  a  moderate  curv«. 

/^'^^'"^  ^^^   ^^  torpedo  air-extractors  or  ventilators  arranged  on 

.-;.:  \.-  the  roof,  those  in  the  kitchen  and  pantries  having  large  hdlr 
V.     linouthed  openings,  and  no  valves.  ■'''<-''''■':.  ;•! 

;.v  •?'  ^^^  ^•'^''  consists  of  5  lb.  per  sq.  ft.  steel  plating  laid  from  end 
.;;  .  'to   end.   and   is   riveted   to   the   underframe.      It   is   covered   with 

'  ^  a  plastic  cement  composition  known  as  Decolite,  H  in.  thick,  and 
waterproof,  hygienic  and  impervious  to  insects.  In  the  corridor, 
kitciien,  pantries  and  passages,  all  square  corners  are  avoided  by 
sweeping  the  cement  into  a  continuous  curve.  The  corridor  in- 
terior is  fitted  on  the  body  side,  from  the  sill  to  tlie  roof  casing, 
with  Xo.  20  gage  steel  panel  plate,  secured  to  the  steel  framing 

.     ,  .1^^  by  rolled  steel  mouldings.     The  corridor  screen  is  also 

covered  from  top  to  bottom  with  the  same  material,  so  that  the 
passageway  from  end  to  end  is  perfectly  fireproof.  The  first- 
class  pantry,  located  adjacent  to  the  hrst-class  dining  car.  is  9  ft. 
long,  and  6  ft.  3'^  in.  wide  inside.  It  is  entered  by  a  col- 
lapsible gate,  the  doorway  lieing  2  ft.  3  in.  wide,  and  every  con- 
venience is  provided  for  the  storage  of  glass  and  chinaware.  etc. 
At  the  end  is  a  large  drainboard, for  drying  off  the  washed  dishts,. 
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;,    the   UTu^i   fcintarcufj}   is.  ciii|>Knt<l.     laiivas   <huk    is    um<I    t'^r 

.     the  l"rn';tl  riTot  coverijii>;  aiui  the   ho,'i<iIining  is  3/16  in.   A.uasote. 

\Agasulv   i>  al>o  used  below   the  lieU   rail.      No   special   insulation 

.        :wa's .  neiyssary   i«  Vthi>   c<.>nstnictiiin    excej)!    helow    the   l>elt    rail. 

:.      where  -TJ  ill.  Salaniaiuler  is  applied  dutsidi'  tlie     s  in.  ^leel  plate 

r    :  Sjpccial  eare  Vvas  ta;K-«^U/ h  for  in>ulati.>n   nndi  r   tie  tloiT. 

■tuo  air  spaees,  t\v«i  layer.*.  i>t    vl   in.   Salamander   ajid  ••uv   l.i.xtr 

:.     of   XeihiTsct   paper  iietvveen   the   upjier  and   lower   vt>ur>e   'if   the 

■■.■■  fk)»>r'hetn5r'use<l;r:''''-7-V>  "..'■.  .•^■.;  ;•'.  '"■;'•■.-.-,'■  "  ';.-•-■'■■..■ 

/  .  .  .     Th^  end  pO'Sts  arc  ^' in..  .S.J  tl>.  ZIiar>  \\ilh  wuod  reijifordiif'. 

:..    .    atiii  the  end  plate  f>  a  4  hti^hy  3  in.  I>y  5   U»  in.  ani;Ie.     The  vesti- 

•  ".biile  pv-st<  are  S'  in.;  IH  Ih.   l-lieani>  lomteeied   .il   the  bottom   di- 

.-.-'reCt  to  the  plat  t'Vf  mend  sill.,  which  i»  lunli   up  i>i"  "  in    ebanneN. 

vvliifeav  the;  .Ifip.  thcsc::l-l»eaii)s  are  o«nneeted  to  tlie  ho)}\  ot  the 

car  hy  6  in.  ihatinek  rfrnniiiij  parallel  with  the  etnti-r  lin*.  of  the 

car  and  .hy  .3  in,   l»y  3  in,  by   ,'4   in.  .an«le  diagonal   braces   from 

the  ,t-uds  id-  the.  1-Iyciiilis  t»itl»v. Corners  ni  the  ear  liody ;   the>e 

1^  .brace*  irro  hi  Uri:ft^hra^^^  vestibule  ce»rnvr-  b\   _" .   in.  b> 

■   .2^i»i    hy  '  I   in    angU')^.  ;  The  , vest ihulecnd  plate  i>  a  3? .  in.  In 

'■  ■    3^v  111.'  liy  --S  ;|n.  angle  and  i-itr.  by  i' J  in.  by  5/l<)  in.  anwK'S 

hraee  thiy  platy  til-  thV  end  of  the  car  budy  between  the   Ulieani 

..■      aiMh  the  tviiti-idc   i/f  the  c:ir.      The;  ie>tibnle   i«-   sheathed    w  irh      k 

.'/■i^^tti.vst^tl-pl^it.. '•■■■".■ '■■■■;   ..'.':.:     .-■-'  '  •■  ,  ■'  ;  .-    • 

The,  .inietioY  niii?^^^^  rattan   seat-  fire  um-iI. 

the  w.a til) ji  capacity  of  the  car  f«rinii  *Hk     'i'he   Storu-  (  "uipany'^ 

;  axrc  i«y>itni  of  olectrK:  hvthtuiK  i^  'li«'  -Jit  neraiors  Iieiniu  ar- 

;■       <'an>;i\d   to  intt   iiv  .'it.ahoui   ,si.v   inile>  an   b.'ur.   .ind  the  e;>r>  are 

....    heated  by  tlitv.C'^^^^  Heatiiiii  (  oin|>;in\  S.  vapor  svstetn  ni 

;.    sieam   heai.      i-iiey   \Ye.re  jniiit  ly  t.iic   i  an.idian  t  ar  (<;   1  <j»un<1t:>/ 

;   ;^:0>|iipaTiy/ M<>nti-eal,  Oiiebtv.:  •' •  '    '    .'    v-'    " 

;      BklTISH  ALl  -SI  KKl.  kITCHFX  CARS 

•-.      :    TIh^  tTrj*t  .all-sieet^  p^  train   vary  to  -he   used  .it»   Great 

'•;.,'  Un'tain  were  recently  placed  it\  servit'c  .m  the  express  trains. of 

.  ;.    the-  Kast  C'-Mst  Joinl  StOv'K  lunliini;  between  l.oH«|. >ti.  X-cucastle. 

, ,.  .Kdmburj^h  airif  .:Vl;>e:rdee)t.,    1  here  are  three  of  these  cars,  which 

. .  vvtre  ■li.init   at   the-- .Vork  Avi  "ifks  of  the  North   Kasiern  :  kail wa\ . 

:  .     vilfider  the"  iiii%-.ciiiVn  i^f  A'incent  L.  Raven,   chief  friechanicnl   en- 

;j;itieer  of  that  fo.'id,    Tlwy  are  self-containe<l  kitchen  cars,  anrj  are 

..  ,.  .  (levtMe^l.  e!it.irv'Iy'i...'thE  -^iipply  of  fo(id.  wine>.  eti"..  thus  ;ii;tin,s;  as 


to  l.uild  ihe.se  car^  of  sic<l      111  the  oiIri-  \  chicles  in  llie^e  trains^• 
.ire  lighted  by  electricity. 

Tile  underfr.ime  is  buiU  enlirelv'  of  J5riti..<h  standar<l   steel  sec-  ' 


tions.  and  is  of  the  trnssecl  t 
in  one  len.uth.  the  section  eini> 
bull)  aniile.  trussed  with  a  !'•, 


lou   the  side  sill.      Thi^  n^eml  *r  aKo  carries  ;i  pressed  plate  >ec- 


ti'iii  which  supports  the  bod 
attachment  for  tin  bod\  [i.ine 
center  silis.  or  main  loni;itu<li 
t..  bolster,  and  the  section  is  < 


liriuK    the   body    lines    imiforn 
Stock  wooden  cars,  and  consj 
riu'  body  bol>ter>  are  luiilt  uj 
iH'ls  attached  to  tlie  center 
sets.    'Ihe  end  «liai>i>na1  br.-ici 
w  bib-  tile  eiKi  lonj;iiudiii;iI  sjl 
■  _.  in.  section,     lor  the  tni>- 


pe.      Tlie  side  sill>  or  s.ijebars  are 
>yed  W'iu^i  '*  in.  hy  3l-j  in.  by  '  .•-'■U- .-; 
in.  diameter  rod  carrie<l   14  in.  be-    ' 


post>.  atiil   also    forms   the  lower 
s.  to  uiticli   tlK\    are  riveted.     The'' 
als.  are  in  otie  lenj^lh  from  bolster 
in.  li>  3  in.  i)y  -hs-in.  channel.      Ihe 


eiid  sills,  or  headstiuks.  have  I'  •en  made  >|>ecial!y  deep,  in  order  u* 


t),m.   bv  o 


in.   Iiv 


in. 


an 


with    st.in<lard    b.a^t    l  o  i>t     |i.int: 
t  of  1.^  in.  by  4  in.  42-lb.  channels. 
0I  10  in.  by  3' _•  in.  I>y  'j-in.  chan- 
Is  Iiy   heavy  ktiee*.  and  aiif^le.  giis- - 
are  S  in.  by  3!  j  in.  hy  I  j  in.  aiiirles, 
are  aj><>  ani:les,  1(1  ni,  i>v  3' :•  in.  by  ; 
■o(I  needle  be.inis.  two  .myles.  i-;ich.  . 
arrantied  back   to  liack.  tl  e  'puen    ' 
loMs  lH.ini:  sandwiclUfl  ttifo  ttlin  ;it  <»  ft;.3  iji.  cetUet^.s.  The mider- 
frame  memlurs  ;,i<    a!I  w  tli  .<  imeeteij  by  git  ssel  plates,  bent  jdate 

the  m.iin  connections  beiiii;    '4   in. 
r  plating,  in  .addition  to  the  ttnder- .: 
1.  by  2'.  J  in.  In    '  \  in,,  are  arran-^ed  . 
platiil'^   is   riveted  to  these  ;ind  to 
rfranie.  .    .  :  .         • 

.terl  ihi'ouyhont  of  l'riii>li  .standard 
I      'cctii'Tis.   having     a    breakitij; 
J  |.  in.,  with  an  elonnation  of  not  le^s. 
than  20  per  cent.    'The  main  f  xsts  and  the  door  posts  afc  3  in.  \iy  ^ 
J'.'  in.  by  !.i..in.  aiiyles.  lient  t  »  tlu"  recpiired  contour.,  ami  secured 

I  ver  tlie  tlange  an<l  t<.i  the  si/lc  sdls:  . 
11  .'rnTetliate  posts  au/l  local  stiffeners 


ind  an.yle  knees,  the  rivets  it 

1.      in  diametvr.     To  carrv  the  t!< 

frame  members.  1(1   l-bars.  .^  i 

at  4  ft.  centers.,  ami  the  tlo.  .t 

the  main  nunibers'of  the  Un<l 

I  he  l>o<Iy  framiui;  is  custri 

i<4Ie<l     an;;Ies.     chaniiils    ain 

...strength  of  28  lu  i2  torts  per  ? 


to  the  side  plates  by  lurninji 
l>y  6  HI.  by  ()  in.  knees.  All  hi 


in.  by  3  in.  by  's  Hi;  angle>.  ca 


are  ltd  ill- 1»y   l?.*  in.  hy  3/'!/    in;  angles.     The  side  plates  are  3 


ried  eontiiui. lUslv    to  the  end  sweep 


liyles  oi"  en.il  plates,  to  whic  i  they  are  coiiiiecled  by   nie.ins  of 


yr.sstt  plajO:^.  Thc-top  light  r 
ilows.  are  lj>5  in.  byjj4  iin  by 
the  lx»tte>ni  liiiht.  o|-  belt  raiT>. 
nrraiiHed  to  butt  ;:tnl  rivti   1; 


i I  angles,  which  ace  above  the  win-- 
3/16  in.,  fivcted-  to  the  pi «sts,  while 
ire  2''6  in.  hy  3  in.  hy  '  ;  in.  angles 
OH'  <i'»sls.  which  are  stift'ened  by 


-*  -"w       ■-•»-• 


■...•.:.'■...   ,.:''■■/; .:-^)r^':'  ':'/:<.    ^-^  ■:^-.':A\\-Stee\    Kitchen   Car    Used   on   the    East   Coast    Route    in    Engl.nn 

tenders'- to  (lie    i.i-st  Jtiid  third-class  ditting  ears.  otH'  car  per  traiir  bent  pfiite  knees  between  eacl 

being  arranged  Vn.-t ween  these  latter  cars  witli  a  »lirect.  service  to  been  arranged  to  provide  ampl  ? 

each  sihiultaneously./^ .  ,- ^- ''■    ./  ..  V     ,':■   :         ',  ,        ■  >         7  ■  . .  posts  and  end  posts  are  ;ill  3 

Dwin.g  to  the  diif%Hlty'of  pro<:uring  sullicient  current   for  an  stantially  secured  to  the  unde 

.<.*ifhcient  electrical  cooking  installation,  qas  is  used,  and  it  vvas  de-  i»osts  being  secured  to  the  side 

c»»Uil,  with  a  v'ievv  to  I'educing  the  liability  of  tire  to  a  minimum,  The  tup  end  arches,  and  the 


. ...  1  ■•  ■■- 


two  posts.  The  en«l  ffaininii  has 
re.si>tance  to  impact.  The  corner, 
in.  by  3  in.  Iw  "^ji  in.  angles.  sm1v> 
iranie  by  forged  knees;  the  corner 
plates  by  yusset  plates  's  in.  thick, 
op  and  b'tttoui   framing  rails,  are 


f: 


I 


■■•V 


't 


•■"*! 

■^: 
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--c:^ 


M'j*^.e^i"nif 


^•t*^,»!  ' 


3  Vv  Uy  ■2j;4;!  rti-  by   •.  t    in.aiii^es.  -Tlie;;  €n<!*    arc  y«l«;«(uatvly  ;:-;^ 
sf iilfenvd  and  braced  to  aflford  th«j   PirUman  vcstJbtTlc  gear '  th<.  ; . 

>iiaxiinuiu   of   support.  :  '  :      .     v:i 

I  ht:  whokf  of  tlie  body  oiitsMe  iwrieliflg  i«  bl  K<i,  W^  g^^^  -^ 

final -fini^iliiCoM   lolled,   hydraiilically    flatiencti    *i«rl  plat^^  af"    ' 
raiijicd:  in  various  sizes  to  suit  the  fraHiing;  vThe  generiaJi  nmi;    v 
'iiiji  is  S/KJ  in.  <liatiieter.  ;ill  Vailside  Jfcadi  h<Jrtg   cc^unt^rstink  in 
fitlier  panel  or  niouJiiing.     The.  nunOdiWK"  iire  or.r.oHvd  >*ed  . 
thri.ogijtmt  and  of  various  sections,   :v^^-   ::;,,>      '■^''■■■■^-'y   '^   :"^    ;^;? 
.It  was  foun<i  that  a  tbiiroiOighly  ^ati^^ta^'iory  ,a  ivas    \ 

j»r'>duv"ed  Tor  h<>l(Hn,i;tbe  windows  and  iuvide  paneliug  by-  idling     ,' 
in  tilt*  side  plates,  belt  rails  and  niaini>ost6  with  packing,  vyhicli 
.3^  screwed  ti)  the  steel  meni})ersv    'rireniaih. doors  are  li  '  ;i 

••i'k*  and  insJtk'  with  stveJ-  plaie  b^  the  >aiite  cage  and  4ltanittac- 
■inrc  as  ^»n  tlie  body.  :  1?:.      \  ..'^.^^    c. 

.The-  elliptical   root    is  eonstructCtl  thr<ruj*liout   -'f   No.  Ifi  jyive 
steel  f+lfite  curved  to  a  template,  and  riveted  t<^  a  series  of  ,2  in.  .  • 
14'  J'  in-  by  M;'"-  T-jiars.  \vhiclr  af<?  cjj«uei:t.<?d  l+y  gitsH^ts  ati^l '-. 
rivets  lo  the  antrlv  steel  side  plates.     Vll  fixx'ts  Wre  5:16  in.  -diaiiK'^^^ 
ter.  with  eouiitersmik  heads  .iiv  the  nut  side.     A  cotton  difck  roi'f-  .:■■'. 
.itvj  ii%'»»va^  is  laid  '•\«.r  tl)<'  .steel  and  secured  by  X-ii,  -20  screws 


^t«i-'th<' ••shlyjJate^  and  end.  swi*ej>sviiy:  a  2iv  iir:  li\  2  in;  V.irnioc" 
V*  lie  t<«vf  >jHis  are  swefU  down  1(1  13/H>  in,  iii  a  ni.j<lerate  curyy;" 
'  1  hvrev arVf  1^  t» Jri>eilo  air-extTJ^eti tts;  orVy^iiJaftj >ts  arranged  > >\\ 
t(ie   i^wf^  lliosc  iu  thi-  kitchviv  aiiid  4)airtTi<;>  iia^itt);   iivj:}^---!^ 
nivutlied  i>pcninj;s.  aiic}  n»)  valves,     ^  ,     r       ;  - 
•  ^  he  fl- "  'F  ^ !M^^'>t>  <  .f  5  U)  |ier  s(|;  ft.  steel  platin#laid  tft,.in  end ; 
t^i  <-nd. -iinil  is:  rivefed  i<,   ihe  wider tratn^;jy  t*  o6vere«l   W it!* 
a  phistic  cj-nieirt  conrj  <)sii.^.  n  kn<>wn  a«>  Bec;«»lite.  2f4  in.  thick,  mxd 
wiiterpn ..  .f.  hysJeinc  an<l  iniv>ervii  .us  to  jtjsf  ct§;     fh  tlje  o>iTi«lor;  • 
kitchen,  pantries  ;ind  passiijieSv  all  s<fuatx-  ,v;omers  .Jtre  aVoide<l  hv 
sweepiiig:  tile  ,cviMi  nt  into  a  coiitinu.  lus  s:in:\  e. '  ;i  lie  corml.  <  iu-V 
terivr  is  tittcdc-ii  tile  body  s,ii|e:  from  llt<?  siH  Uv llhie  ro(»i:c^ 
s\:\\\^^^*:iO  ^iiii^  siciA  panel  jdati-;  -ecnrvd  to  file  steel  iraining 
liackiiif'l.y  rolled  steel  mr.uldiiiijts.     The  c^'tnilv.r  ^krrecn  is  alssV 
A-MVere<hfriHiV  top  ti.  lM)tt.vm  with  tin   .^niemattriiil.  >.)  t+»at  tlie 
lia>Kase\vay  1  n rin  end  to  end^ ^^  Vierfekly   -Ireiiroiir ;    tlie  tn^' 
cla^spatitry.  located  a<ljacent;l.c.  Oie,t\i-st- 

: Joiis^.  and   0   ft.  Jt-s,    ijt.   wi(k    irtsidc      It-  ts^e;>teFed.  %  ;i:  col-^ 
|ap-ihl«r  jjaie.  the  ^^ .. )rw:ay  bein^  2  ft. -i  ut.  « !d^,:'ivnd  every  c^m- 
\;eiiie!ice  is^pr.nlded:for  tile  si,|f^^^^^ 
At  tlie  end:  isjilarve  dfainl».  .ard;  f.  .f  dryinij  i;.fif  #jr^Availied  dislu  >;.  : 


^-: 
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•/••'railway  age  gazette,  mechanical  edition 


with   a    storage   cupboard   below.      Hot   and   cold   water   is    sup- 

;:.••  plied  at  all  times  to  a  large  teak-lined  sink,  adjacent  to  which  is 

>:•  another  cupboard  with  a  table  top.    Crockery  racks  are  arranged 

;-.■;.  above  the  head  level  on  the  transverse  partition,   while  below, 

; -•  there  are  the  plate  racks,  refrigerator  and  ice  closet,  wine  cup- 
board, etc.,  an  additional  cupboard  or  sideboard  being  arranged 

.  .  for  with  a  large  complement  of  drawers.  An  improved  pure 
water  filter  with  hand  pump  is  arranged  over  the  sideboard. 

An  incandescent  gas  lamp  of  50  c.  p.  is  placed  at  the  center  of 
the  pantry,  and  flanked  by  two  torpedo  ventilators.  The  ven- 
tilation is  further  assisted  by  a  louvre  ventilator,  which  consists 
of  a  series  of  vertical  vanes  so  arranged  that  air  may  be  induced 
or  extracted  at  the  will  of  the  operator.  A  large  water  tank  is 
•  placed  adjacent  to  the  pantry  in  the  ceiling.  The  two  transverse 
passages  are  2  ft.  6  in.  wide,  and  are  necessary  for  ingress  and 

-,•..  egress,    in   addition   to   which   all   stores   taken   on   the   car   come 

-    through   these   doors,  and  empties  may  be  discharged   and   new 

supplies  taken  on  simultaneously.     A  drop  table  is  provided  in 

.:.;  both  passages.     These  passage  walls  are  lined  throughout  with 

•r". "  steel  plate  and  steel  mouldings. 

...•.!^      1  he  kitchen  is  22  ft.  long  by  6  ft.  7>^  in.  wide,  inside  dimen- 

'      sions.     At  one  end  is  locattd  the  range,  occupying  the  full  avail- 
able width,  the  partition,  roof  and  corridor  screen  around  it  be- 
.  ing   covered   with   asbestos  and   Xo.    16   W'.G.   steel  plate.     The 

".'•range  is  raised  clear  of  the  floor.  At  the  body  side  are  installed 
two  sinks  with  hot  and  cold  water  supply  and  a  hinged  flat  table, 
while  the  table  on  the  right-hand  side  serves  the  chef  as  a  carv- 
-V  ing  table,  below  which  is  fitted  the  cold  storage,  and  the  cup- 
board, which  is  ventilated,  is  used  for  the  storage  of  fresh  meat, 
fish,  fruit,  etc. 

.Ml  the  serving  of  meals  is  done  on  the  corridor  si<k-  of  the 

kitchen,  and   the   partition   at   this   side   is  provided   with   an   u])- 

-,.  ward  sliding  door  2  ft.  2  in.  wide,  while  a  drop  table  is  arranged 

I  -below  the  hatchway  as  a  serving  table.     The  hot  plate  and  closet 
.j-are  fitted  with  twelve  burners.  ■';-•';    -•■■■.'£•■•'.■""  .L- 

..    ,^0^  The  main  entrance  to  the  kitchen  is  off  the  corridor  through 

;.;-^:  a   Cfillapsible   gate,    with   an   opening  2, ft.   3   in.   wide,   a    folding 
'  -  table   Idling  up  the  gateway   when  the  gate  is  closed.     To  pro- 
vide for  hot  water  at  any  time  a  patent  hot-water  geyser,  gas 
heated,  is  installed,  the  boiler  and  gas  rings  being  located  below 
the    tpble.      The   water    supply    to   the    boiler   is   taken    from    the 
overhead   tanks,   and   is   automatic.     Two   additional    cupboard';. 
the  top  of  which  serves  as  a  sideboard  if  required,  complete  tin 
kitchen.     The  ventilation,  and  the  endeavor  to  av<iid  the  sweat- 
;.,.  ing   so    common   to    kitchen    cars,    has   been    carefully   planned. 
!-.. louvre  ventilators  being  arranged  over  two  out  of  the  three  win- 

•  •  dews  on  the  body  side,  while  si.x  torjiedo  ventilators,  with  large 
brass    bell-mouths,  take  out   the   impure   air.       The    three    side 

:.V  windows  have  double  glass,  and  are  protected  from  damage  on 
the  inside  by  galvanized  wire  frames.  The  floor  is  covered  with 
steel  mats,  which  can  be  taken  up  and  thoroughly  cleaned,  in  ad- 

;"-'•  dition  to  which  is  arranged  a  large  sump  for  the  removal  of  all 
waste.     Galvanized  refuse  bins  of  large  capacity  are  located  be- 

.,     low  the  sinks.     The  entire  kitchen  sides  and  partitions  are  cov- 

'■;     ered   with  white  enameled  iron  plates. 

Three  pedestal  gas  lamps,  each  of  50  c.  p.  are  applied,  and 
arrangements  are  provided  in  the  kitchen  for  cutting  of?  the  gas 
supply  from  the  receivers  on  the  underframe. 

Adjacent  to  the  kitchen  is  a  second  passage,  with  outwardly 
opening  doors,  identical  with  that  already  described,  next  to 
which  is  the  third-class  pantry.  This  is  6  ft.  5  in.  long  and  6  ft. 
3",s  in.  insi<le  width,  and  is  fitted  with  sink,  drying  board,  bins 
for  mineral  waters,  plate  and  crockery  racks,  pure  water  filter, 
iiot  and  cold  water,  etc.  Entrance  is  by  means  of  a  folding  gate 
ojjening  off  the  corridor.  Over  the  single  window  is  arranged 
a  louvre  ventilator,  and  two  roof  air  extractors  are  also  applied. 
The  attendant's  compartment  is  5  ft.  IIJ/2  in.  long,  with  two 
transverse  seats,  below  which  are  lockers  for  uniforms.  One 
incandescent  gas  lamp  of  50  c.  p.  and  pilot  light  is  employed, 
flanked  by  two  torpedo  ventilators.     .\  large  lavatory  adjoins  the 
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set  apart  for  the  use  of  the  staff, 
in  the  clear,  and  1  ft.  9J^  in.  at 


attendant's  compartment,  and  is 

The  corridors,  which  are  2  ft 
the  door  pillars,  are  covered  With  sheet  steel  throughout,  var- 
nished teak  color.  They  are  lighted  by  five  lamps,  fitted  with 
pilot  lights ;  each  is  of  50  c.  p.,  and  ventilated  by  four  louvre  ven- 
tilators.    At    the   third-class    epd    is   a    soiled    linen   cupboard. 

The  vestibule  connections  are  of  the  Pullman  type,  and  have 
canvas  and  rubber  diaphragms.  1  wo  wind  screens  of  the  spring 
roller  type  are  also  fitted  to  eai  h  vestibule. 

The  supply  of  gas  for  the  k  tchen,  and  also  for  lighting,  is 
carried  in  rive  storage  cylinders,  which  have  automatic  valves  tQ 
cut  off  the  cylinders  in  the  e  ent  of  the  pipes  being  broken 
through  accident.  The  cylind<  rs,  and  also  the  regulators,  of 
which  there  are  three,  are  hou«  ?d  as  high  in  the  frame  as  ro'- 
sible.  The  gas  supply  to  the  si  -)ve.  hot-plate  and  lamps  is  con- , 
trolled  within  the  kitchen.  The  irakework  is  oi  the  vacuum  type 
with  two  22-in.  vacuum  cylinde:  s,  and  two  reservoirs  each  4  ft 
6  in.  long  by  1  ft.  3  in.  in  diamc  ter.  The  leverage  is  so  arranged 
as  to  produce  76  per  cent  of  the  tare  weight  brake  shoe  pressure. 


East  Coast  Joint  Stock  cars 


in  conjunction   with  the  Pullmai   vestibule,  and  this  is  fitted  to 


se  the   P>uckeye  center  coupling 


Another   Interior  View  of  tlie  Steei    Kitcfien  Car 

these  particular  cars.     The  couidtr  head  is  of  the  latest  pattervi 
with    vertical     locks    operated    fi^om    the    car     side,     and     pulJj^ 
directly  on  to  a  pair  of  steel  sprligs  arranged  in  parallel.  wh.C;; 
bear  against   steel  castings   slidinfi   in   cheek   castings  wl.ich   are 


attached  to  the  10  in.  by  3'j  in. 
quired,  the  coupler  head  may  be 


coupling  attached  to  a  ho<jk  forged  on  the  coupler  shank  for  this 


purpose.     The  side  buffers  are  ol 


not   in   use   under   ordinary    circi  mstances.   only   being   extended 


when  running  with  vehicles  witl 

The  cars  are  mounted  on  two  f 

base,  placed  36  ft.  between  center 


steel  pattern,  and   have   side   frames   J2   in.  tliick. 

rhe  weight  of  each  car  is  36  t(t  is  (of  2,240  H    >,  which  includes 


about  200  gallons  of  water  in  the 

The  principal   dimensions   are 

Length    over    body    vestibules 

Length   over   body 

l-ength   over   end   sillis , 

l>i»tar.ce    between    truck    center^ 

Trutk    wheelbase    

Width  out>iide  body  over  inonldi   gs.... 

Wid'h    of    corridor , 

Wifith  over  footboards ,  i 


angle  longitudinal  sills.     It   re- 
hinged,  and  an  ordinary  screw 


the  telescopic  pattern,  and  are 


ordinary  screw  couplings.       ;-' 
>ur-wheel  trucks  of  8  ft.  wheel- 
They  are  of  the  Fox  pressed 


roof  tanks 
IS   follows 


55  ft. 

.53    ft.    6  in. 

, 52  ft. 

36  ft. 

8  ft. 

,..:.  y;>. 9  ft. 
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SPECIAL    CHUCKS    FOR    AIR    PUMP 

REPAIRS 


Machins  Foreman,  Central  of  Georgia,  M^aieon.  Gav 

A  simple  chuck  for  bushing  valve  chamber  heads  on  9^2-in. 
air  pumps  is  shuwn  in  Fig.  1.  The  chuck  is  made  from  a  piece 
of  -H-in.  by  7-in.  wrouglit  iron,  the  feet  and  inside  face  being 
machined  so  that  they  will  be  parallel.  It  is  secured  to  the 
face  plate  of  the  lathe  by  means  of  bolts  and  proper  alinement 


Fia.   1 — Finishinq   Air  Pump  Valve   Chamber  Head  for  Busbinflj     'v 

facilitated  by  the  use  of  dowel  pins.  .\  hole  is  bored  through 
the  center  just  large  enough  to  fit  the  projection  on  the  inside 
face  of  the.  head  >o  that  accurate  chucking  is  accomplished  with- 
out loss  of  time.     Two  shell  reamers  of  high  speed  steel,  both; 


Fig.  2 — Chuck  for  Repairing  Worn  Air  Pump  Check  Valve  Caps 

fitting  the  same  machine  steel  arbor,  are  used  with  this  chuck. 
The  larger  one  sizes  the  head  for  the  bushing,  which  is  applied 
with  a  press  fit.  After  the  bushing  is  applied  the  smaller 
reamer  is   used   to  finish'  it   on  the   inside.     The  bushings  are 


1  11/16  in.  in  length  and  2  7/16  in.  outside  diameter,  the  fin- 
ished inside  diameter  being  2' s  in.  When  worn  more  than 
1/32  in.  they  are  removed  and  new  bushings  applied.  ■...■. 
..  Fig.  2  shows  a  chuck  used  in  reclaiming  worn  cheolc  valve 
caps  from  the  air  cylinders  of  5' j-in  air  pumps.  The  chuck 
is  bored  to  fit  over  a  small  face  plate  to  which  it  is  secuied 
by  means  of  two  J<2-in.  cap  screws.  A  hole  is  bored  through 
the  center  and  threaded  so  that  the  cap  may  be  screwed  in  from 
either  the  front  or  back.  The  illustration  ^  shows  the  check 
screwed  in  from  the  back  to  have  the  valve  stop  faced  o"^  and 
to  be  drilled  through  the  center  for  the  dowel.  The  dowels  are 
made  on  a  turret  lathe  from  1  in.  round  bars,  the  shank  being 
finished  to  hi  in.  in  diameter  and  threaded  to  receive  a  nut. 
After  the  cap  has  been  bored  it  is  removed  from  the  chuck  and 
replaced  from  the  front,  in  which  position  the  head  is  counter- 
sunk to  receive  a  '2  in.  nut.  The  body  of  the  dowel  is  finished  to 
a  driving  fit  and  after  being  driven  into  position  is  secured  by 
means  of  the  nut.  The  appearance  of  the  repaired  cap  is  clearly 
shown  in  tlie  illustration.  ■.:::\-'f '^^ ■■:.'■;■■■■::}':' ^'-   ^  ^'^■- 


PISTON   ROD  GLAND  AND  OILER 


"■:^,f',A;  BY  JAMES  STEVENSON  ■:■??':■.■: 

G*at  Foreman,  Pennsylvania  Railroad.  Olean.  N.  Y. 

The  combined  piston   rod  gland  and  oil  cup  shown   in   detail 
in  the  drawing  is  designed  to  replace  the  usual  method  of  <.>iling 


%- 
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> 
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4^> 

Pi«ton  Qland  with  Direct  Attachment  for  Oil  Cup 

the  piston  rod  packing  through' a  pipe  from  an  oil  cup  on  the 
top  guide.     It  is  simple  in  design  and   includes  a  sight  feed  as 
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with  a  storage  cupboard  below.  H<'t  aiul  o.'\i\  water  is  Mip- 
.  plitd  al  all  times  td  a  l^rg*  tcalT-limtl  sink,  adjaiint  to  whicli  is 
aiiutlur  cui)ljuard  with  a  table  top.  (■ro(;kery  racks  are  arranged 
•above  the  head  level  on  the  traiisverse  partition,  while  below, 
ther<'  are  tli«-  plate  racks,  rctriiieraior  and  ice  closet,  wine  ciip- 
b<»aTd.  etc.,  an  ad«Uti»«ial  cuplioartl  or  sidelioard  lieint;  arranged 
for  with  a  hiri^e  complement  of  drawers.  An  improved  pure 
water  tiller  with  liand  pmnji  i>  arr;mf;ed  over  the  >idelK>ar<l. 

.\n  incandei>ceiit  gas  lamp  of  30  c.  p.  is  placed  at  the  center  of 
tlk^  .pai>try.  and  rtaftked  by.  Iwu  torpedo  ventilators.     The   ven- 
tilation is  further  a«i<ii«ted  by  ri  louvre  ventilat<»r,  whicli  cons^isis 
of  a  strie> Of  vortical  \anes  so  arranged  that  air  may  l)e  induced 
or  e.Ntracted  at  tlie  will  i-f  the  oj.crali'r.     .\  larue  water  tank  is 
placeil  adjacent  to  the;  pantry  in  the  ceilhiii.      The  two  transverse 
pa.«isajies  are..2  ;tt.v<).ni.  wide,  and  ;ire  nece»;iry    ii>r   illL;•■■^•^^  an<l 
ef;rt:>s.   i»;   a«l<IitioM   to   which   all    >tore>   taken   on    the   car   coiiu' 
throu.uh    tluse   d'/ors,   and   empties   may   be   di>cliarjied   and   new 
.  slipplies  taken  on   shmiltancously.     A  drop  table   is  ptovided   in 
both  J)assajres:,    ".rhese  passage  walls  are  lined  thr.  •imh.jin    w  itlt 
steel  plate,  and  St tH'l  iriou1ding;S, 
..■•  The  kitchen  i.-Ji  ft.  loiit;  by  0  fl.  7f8'in.  wide.   in-<iilt    .linieii- 
.  shnts.     At  ojiecnd  ivloVatc.d  the  tanue.  occupy  iti;.;  tiie  full  avail- 
able. Nvidtll.  the  pariitiiin,  rVmf  and  c4rf jdor  screen  arotind  it  Ije- 
•ift^  cover^*^!    with  ;ifib^.>tj.>s,  anfV-^^X^^^  \\  .('•.    -wr]   j.kiie      Tin 

rantJ*'  is  raised  clear  of  the  tlor.r.  M  the  biKly  -idi-  are  installed 
two  >inks  with  hot. yndc')ld  water  supply  and  a  hinj^ied  llat  table. 
>vhile  the  table  on  thc.ri!.;ht-band  side  serve>  tiie  chef  ;i^  a  car\- 
intf  taiile.  below  vvhieh .  i>  litted  the  cold  st'^raye.  ;iryd  the  citp;- 
:  Im  'ard,  wtiich  is  veiitiliited.  i*  lif-ytX  fi.if  the  .><tora!ie  •  '1  f  re>h  meat, 
-nsh.   fruit,  etc,     \_'^,  .    • 

■     .  VII  the -serving  (^^d'mcfdsrr    <lone  i.>n  the  corridor  ^i<k    of  the 
kitchen,  and  the.  partition  ;it   this   .side  is  jtroyided with   all   np- 
.ward  slid ini.'  door  i  ft.  2  in.  wiiU.  Vv{iile  a  drop  i.ibK-  is  arrriivyed 
iielow  tile  h.;itchway  a5 -a  strvm;;  table.     TI.e  hot  plate  ^md  cl<.'Set 
;;arv  titte*!'  w itii  tw^l\x\:ljiirneFS\ .      •;      '    "      v  ;"    :  :  ^ 

T-lje  n^-nn  etitraiieeui,  the  kitchen  is  olT  (he  corridor  ihrouyh 
a   colJaji-ilde  g:ate.   xyith   ::»   ojH^nini;   2'  ft.   S   in.    wide,   a    folditijn^ 
table   iflliiij:   up  the  gatvW'*>    vvhen   tb.e   i;ato  is   closed.      I'o   pr«<- 
,vide   for  hot  AvaCe.r  at  ?vny  titne  a  i»atem  hot-water  ireyser.  gas 
J)eat,«-d,  is  installed^  the  b'oibr  arid  gas"  rin.v;^  beine  loc.ited  below  ' 
the    li'ble.  .   The    water  .stipplx    to   the   boiler   i^   taken    fr..>m   the, 
♦  •verhi'Jtd    t.'inks.   and  ;»•*'  auJoiuaiic.      Two   a<!ditional    cni)board>. 
-the  t'p  of  Which  serves.  «>  .'I  >ideb«>ar<l  if  reiinired.  coin|>lete  tlu 
kitcheii.      i'he  v^entilsit^o»).  :m«l  the  end»,;i\or  to  ;i\.iid   the   s.\veat^ 
I'tug  .>«'  .ConntHTJi    l/v    kitrhvTi    cafs.    has    beeit   carefully    planned, 
loiivre  vetuilatoTN:  Ijetng  arra.i>;je(l  over  tvvo  (lut  of  the  three  win- 
..dow>  on  tiie  body   sidev  while  •.i.Ntornedo  \  tiitilat'>r,-..   with  lar.ue 
brass    bvll-ni*iuths,  take  out  the   itnpure   air.       The    tliree-    sidi : 
. windovys  ha\'e  douFtle  gla>s,  and  are  protected   fn'tn  damaue  on 
the  inside  by  ualvani/ed  w  ire  frames.     The  floor  i>  covered  with 
steel  niats.  which  can  be  taken  up  and  thori.iii.ybl\   cleaned,  in  ad- 
ditiow  to;  U'hich  fs  arranged  a  Targe, Mtinp  f.rr  the  removal  of  all 
waste,     tialvaniyed  refuse  bins>>f  large  eaimcity  are  located  be- 
fi'W-"  the  sinks.     Tht    entire  kitclien  sides  and   partitions  are  c>>v- 
<red   witliwhite  enameled  iron  plates. 

.  Tlrree  pede.snar /tfas  .feinfis,  each  of  50  c.  p    .in    applied,  and 

.arri'Mgeinenls  are  jirovided  in  .the  kitt'hen  for  cuttingotY  ilu   ya- 

snjiply    from   the   nceivers  <.n   tlk*  tinder  frame. 

';     .Xdjacetit  to  the  kitchvii  is  a  second   ]ia>><ane.   w  itlv  outwardly 

olH'n.tug:;  <k»ors,/t  identicaJ  'ttitlr   tViat    alreatly    de.«cribed.    next    to 

viltich  i;?  the  tllird-class  jKnitry.     'I  his  is  (>  ft.  5  in.  long  atifl  o  ft. 

^"><   in.   fn-ide   width,   atid  is   ti.tteil   with   sink,   dryini;    board,   bins 

f<  r  nniural   waters,   plate  ai»<l   crockery  rack^.   juire   water   lilter. 

iiot  and  cold  water,  etc.     Km  ranee  is  by  meaii>  of  a  foldin.y  gate 

optntiig  off  the  c«>rrid>'r.     ( )ver ,  the  single  window  is  arran.ued 

a  loHvre  ventilat<ir,  an<l  two  roof  air  extractors  are  also  applied. 

The  atteridanl's  coinjiartmeilt  is  .^   ft.   11 J  j  in.  long,   with  t\v. . 

tran-iverse  seats,  beJow   wiiich  are   lockers   for  iniiforms.    Otie 

incandf^ceiit    .nas   lamji   of  50  c  p.,  and    jiilot   light   is   employiil. 

Haiike«l  by  tw.o  forpeil"^  v'enfilators,      \  l.trge  laxatory  adjoin*  the 
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■el  apart  fJ  rrbt.u^e.  of  the  start". 
in  the  cle..r:  anxl.  1  'ft;.9}'2  in.  al 


.iltmdant's  ci  ■mpartmeiit.  aiicl  i* 
rile  Corridor-,  wiiich  are  2  ft 
the  d'lor  pillars,   are  covered  with  ^heet   stc'ti  throughout,    var- 
nished teak  color.     They,  are  W  jhted  by  f.ve  lainps,  fitted   w  itlv 


I'ilot  lights;  each  is  of  50  c.  p.,  a 
lilators.      .\t     the    liiiril-cla>>     c 

The   Vestibule  connections  are 
canva-  and  rublur  diaphragm-, 
tolkr  type  are  aUo  liited  to  vm 

The  snpply  of  gas  loi'  the  k 
carried  ill  live  storkge  eylimler-. 
cut    ijfi   the    cvlinders    in    the 


id  ventilated  f  y  four  katvre  ven- 

1  d  is  a  .5t'jle«i.  linen  cupboard. 
■  'f  the"  PidiT-'-;.!::  type.  .yii<l  hav^ 
I  wo  wind  -crojM^  of  the  ,>:;ring 

Ii    \eMiliiile.     ■ 

tchein  and  r.Vji:  fvrrlightiiig.  i^ 
which  have  r.;:t<iin^tic  valves  to; 

eiit    of    thit    !vpe»    being   broken 


wiiich  there  are  three,  are  b-ni 
-ible.     The  gas  supply  to  tlu    >t 
trolled  within  the  kilchen       Ilu 


\\ith  tw>i  22-in.  vacuum  c\lindei>.  and  iw 


o  in,  long  by  I    ft.  3  in.  in  <liaine 
"as  to  prodiice  7<>  per  oeiit  -•{  ilu 
l-'a-l .  t"oa-t    loint    Stock   car- 


in   cotijuncti^M    with  the   I'nllma  i   ve-iibulc 


through    accident.       1  lie    cvliiuKr-.    .md    als'thT    regulators.    « it 


d  as  high  in  tie  ftanie  jts  I  <i«- 
'\  e.,  lujt-i'lalt  .ifw;  lamps,  is  c«»H- 
irakework  -s  v  :  rjie  vaciimn  lyj«e 


rt»er- ■ 


irs  each  4  M 


er.    ilu-  k-.vvragt  :•  soarrinigi"''. 
tare,  weiiihr  brake  -h-'-e  pressure, 
e  the   lUickey'v  cetuer  cfnipling 


n>s   VS   'atled   t»' 


Another   Interior  View  ofl  the  Steel    Kitcnen   Car 


ihe-e  particular  cars.    'The  conpl 
with    venical     hnks ,  openited    t 


directlv' HI!  to  a  imii*  of  steel  spr  ngs  arr.'iiiged  in  i  acallel.  ub.c 


r  beafl  is  r-^f  the  tsttest  ijaiuin 
•m    tile  •  cJ'f.  >i'^e,.':  and     imbs 


be.lr  against  steel  Ca>tings  slidii 
attached  lo  tlu  10  in.  b\  }'  ^  in. 
jjuirefl,  tlu-  coupler  lu.nl  inav  bt 
."Ujiling  atl;iched  to  a  ho.  .k  \>>v^i 
I  iirjioM'.  Mif  sidr  liutVtTs  ;ire  •• 
i.oi  ill  usi'  undi-r  ordinary  circi 
when   niiiiiim:    with   \«-hicles   will 

I  he  cars  .ire  momiied  on  two  f 
lia-i',  placed  .V>  ft.  in  tween  center- 
steel  pattern,   and   ha\e   side    fran 

The  weight  of  each  car  is  .?f»  toils  (of  2.2-l'i 
.ibout  2<K)  'gallons  of  water  ili  the  ro'>f  titrK- 

The   jirincipal   dimensions   .ire 

I.Mi>!l!i    <'ViT    fxiiiy    v<-stilnili-s 

I  .ciifL'tli   uvtr   ho'ty ..... ... . . ; . .  '■■■■'.  . ".' .... 

I.Vi:j.'lh    oVtV    CI.kI    ;*iHIs-. ...;....., 

Ui-tai.Ct    bttwxH'n   truck  reritr«.:! , , .-. , 
I'tu  Iv    wheeHcisf    .......'..:...;..... 

\\  i^itli  ;«>ut>i<h'   111  fly  iiMV   iii'iAilfii    y»  ,  ;  .  . 

\\  ••1;H-  of ,  c«riiii"ir ;,....., 

\\  i<;il.>  t.vt-r'  f«M.ilp..aol-.  .  . .  ,,.■  :  J : .  .  .  . •.■, 


in   vljeek    .'astijrgs   ul  i»Ii   art., 
angle  'long;iu,<iiJ.i*!  .sin>.     I  f  rt' • 
hinged;  aiixl-  ar.  •e'riijiiary  iscri'AV  . 
1  .lit  thv  .<  '.TpUr^hank  f«r  this-: 
l)  e  telev '}>»;  i^ttert}.  aiil  artr 
iistancis.     .ir'y    Lerhg    <  xiende«V. 
lirdinitry   s,  rtw  Couplings: 
u r- w liet  1  .:5ivv'k ^  r-f  >!  it: wheel 

'ri;.vyvViT:fv.>^'^l>'.\  Fo.V  pr.esseii 
f-    '  J-  in.-';;i:!:K-  ■'.  ;    ;'"•'  '■•        ■      .  -  ' 
..;-..iuvh  inchulvs 

folbwVvV  •    ':'■';;.■- 


.5?" 

ft. 

5.^    ft 

tt 

in. 

.?-' 

ft. 

f  1   k  .   . 

..?6 

ft. 

...  ;  *  • 

. .  ,s 

ft. 

.  .V 

ft. 

.  .  .-^  • 

-  r 

ft. 

r-  It.' 

10 

m. 

.,  "!  1 


■••: 


t-..     .;  .  -.  ■"■:  "  •  •  ••j."       s  •     »' 
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©M.FMA€TII€Ii 


SIMiClAI 


CHICKS    lOR    AlH    PUMP 
REPAIRS  i 


.    Mtic'uns  PoTrtnah,  <Jcniial  ul  Gcor«i«.  M««ob;  CJa. 

:   ;\   siuTi^k   dwti-kj  fvr.1.i*>JMug  viiltfeVd  heads  oii;9"<7ini 

■  .(it  |>iiirTi)>v,H  jsliihvn,  nfFuj;  1.     lUio  cjnick  f>^  ina«U:  from  a  j>i«ice 

-if  ;>4rni.  lij-; /-irt,   ivK-tiefil  jrini.  the,  K-ei  and  jnsirtc  fficc  iicihii 

:mavliinc<1  -si;^   tli^iV;  ^ititn    vviU  %   |(araiM.      It  is   j^'curcd   t'*  iho 

tacc  i«l;tti'  >.::•).    i;oiV  t'>   nioaii^ .nf  fw.Us  aiVtt  prf^crValimmcnt. 


'.^ 


1    li/U)'.Hi,   ill   lyHytli   afi<l  2  //-ICv  iij/  (»uivwK\  d.«"tt»t'l*^v  ihrc  Jih- 
■  islied  insvle.  diani^u*r   Inijiui^.  /^^  s  t«V:     \\"hi'n  .  .v-<tfii   nure.  than 
1/32  jn.  they  ;irc  rvm«>Vxd  iint^  iu*w:rnv>hhlgs  applied,  :-  • 

I'ljr.  j    s)ijn«>    a   iluK'k   «>X'<I  in    i'^vla^li^i1l^    \v < ^rn    ftii-yl^    v;llvo 

caps  Irotn   tfir  air   cylimJt'r> .  of  *>' j-'iii    air   puinps..    TW  cimcfc 

-  i^  lioycil,  tvi .  u(  y\  rr  a   sinair  face^  j^atc  t<  i ;  vdildi   it  >>:  ;s€'cui  ed 

In- .  urcatts  »>1   tAv»>  7 l-ni<  cap:  scnnvsJ:    A  lif^t-  is  i>urjc-d  ^llr•'^l^h 

tlto  ctiMi-r  and  vlirt-adrd  so  th;it  ilu-  cap  may  Tii-  >\Tevv<'«-l  in   Mi«ru 

enbt-r    ilrtv  ipuit  or    liavK.    ; TJic    i|lii;virali<i,n    >lii.>\vs    the    clK-o^i 

■>crc\\*'d  ju  Trrwii  tfro  back  U'  have  tlW  vaKv  "sl*>fit  toiccd  0'T  and 

'  :t«i  4je'  d.rilU-d;tiir<>iii'h  the  tviiler  i^ir  the.  (Uinct     The  ;<lvt\vel>  are 

iliadt:  .i>ii  a:  lltrrit   latho   th.ni   1    in.  niimfl  Inirs.  the  ^hauV:  hcinji 

.Uiiishi'<ltt>.'.'    in.    in    dianicUT  .aii«K  thryaded    ti-"    rivoiw   a    unt. 

.After  t lie  cap  lias  been  lK>Ted.  it  i>i;  reiu<i\vjl  ft'oin  thy  chiick  ;cn<V 

jpejVfaced  ffititi  the  frotji.  iiy  vvliieh  :i>^y>«ilioti  thy  hcail'ii.  d 

v?»inik  ^»  recyivc  a     .•  in.  nut^    The  T>tMdy  pf  thy  duVvel  is  nni^Ju-d  |«v 

"a-  rJriyil)f?  lit  and  afUr  jiciiJg^^  driven  iiitf>  i'ii">itioii   is  M-cimd  f.»y 

fiDcaUJ'  fi'f  tli*  Hul,    Tlvc  ai)i)earaitcc  of  the  trepaired  call,  is  cJearly 

shi>%vn  in  the  ilUivtratt<->n.      -  >  ::  ^^     \^:  , '•     V        '■'■'/:  ^y\ ''.'  ■'-:- 


PISTON    ROD  GLAND  AND  OILLR 


■\.;;":V^-  -  -  by  jami^s  stfvfnson\  :';-.^r. -/;./■..■.-■  v' 

Gans  Fitrciiiaiu  Heirns>I\«niit  KailrowJ.  Oie*K^  ^-  V-      ;.' 

/'  :  Tite  v> 'Oihiiij-il   jii>i...ii    f. >i\  ftland  ^ind"  r»if  cttfi  'shoftii   hi   dctiiV 
;  hi;  the  druvviiju  i>  r:v^>i^iu:d  t''v  wi'»,Lnrer  the  tisHal  n>eth>ul'Of  4^iKtTf{ 


Fiq.    t—Finishinti   Air   Piimo   Valve   Chartiber  Heatt  for  Busliing  . 

facihtatcd  Ti\;^.t:'^o  :;:fe-  ."''f  'U..\wl  j.iiii>.  .'.  A  hole  ^s  .hftrcd  thr<''li!il: 

x\\v  ctDlfr.  jn-y  Jar^c  viv) 'Xt^h  ».«  )ji  the,;ijr<»jeclii>ti:  f^n  th»:  insntc 

lace  <if  thy  In^fj  -;"  that;  Hcairatf  dTmHviniji  is:  acc<>Tnplishe<'  vTi'Ol- 

.  ••in\l';'^s  vi,  V'"''   ;  Jl^ ;•-'  ^lu-n  rt'imiers  jot  bijjh  siu^e«r:stctnv  /b>;'tl:; 


n 


'j:- 


F'9-  2 — Chuck  for  Repairing  Worn   Air  Pump  Check  Valve  Cap9 


^.         Piston   Glaiid   with    Direct   Attachment  for  Oil  Cofl' 


mtinij;  the  ^r>ii;p' iitacijint  styvl  arin^r^  arr  nsed  with  this  cliticki  ~.  .   ■    ^: 
;  I  he  Tar jivr  «iiie.  >i-5o\  the  head  fi 'f  the  Inisltinji.  which  is  apptied -.-'-. 
.  witiv  ^.  Vre:V<:  tit:   V  After   tlie    imshinjr   i>  '  apiMied    t^   smaller  ■> he  ^iistim^^^^  oit^up  «»n  the 

reati^er  |i    irsed^to   H-:isb   it   ..n  the   iflside     ;rijc  Iw^hitiy*  are V^^  t^^^^^  »>  sittiple  iii  «lesij*n  atid  i«oiu.iesX?i  slc^^ 


V  •*••■ 


';\^::: 
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well  as  a  means  of  access  to  the  oil  passage  iFor  cleaning  with- 
out removing  the  oil  cup. 

An  arm  extending^  out  to  clear  the  side  of  the  guide  bar  is 
cast  on  the  upper  outside  corner  of  the  gland.  .\  5/16  in.  diag- 
onal passage  is  drilled  through  the  arm  to  the  inside  of  the 
gland  and  the  outer  end  of  tlic  passage  is  counterbored  to  a 
diameter  of  ^4  in.  Into  tiiis  enlarged  passage  is  drilled  and 
tapped  a  i^  in.  vertical  opening  to  receive  the  oil  cup,  and  the 
end  of  the  diagonal  passage  is  closed  with  a  swinging  cover 
secured  by  means  of  a  ^/^  in.  machine  screw.  By  opening  this 
cover  it  may  be  readily  ascertained  whether  or  not  the  oil  cui) 
is  feeding  i)ro])erly.  and  in  case  new  packing  has  been  applied 
more  oil  may  be  added  without  disturbing  the  adjustment  of  the 
oil  cup.  By  inserting  a  wire  at  this  point  the  oil  passage  may 
be  readily  cleaned  without  removing  the  oil  cup.  This  device 
was  developed  by  the  writer,  and  a  patent  has  been  applied  for. 


MOTOR  DRIVE   FOR  A   BRADLEY  HELVE 

^x-..:;^- •;:".-;r- -^r:-:' V" ;  H  AM  M  ER 


'.v.;'     ' -.  BY  W.  E.  JOHNSTON 

'"'  y    •"•-■•  -'-■.■■■■'•  Chief  Draftsman,  Western  Pacific,  Sacramento,  Cal. 

When  making  the  tttol  laynut  for  the  blacksmith  shop  of  the 

Western    Pacific,   at   Sacramento,   a  200-lb.    Bradley   helve   liam- 

.-,  mer  was  desired  in  a  location  near  the  center  of  the  shop  where 

/i;.  the  usual  overhead  drive  would  have  been  difficult  to  install  nn 

account  of  the  height  of  the  roof  trusses.     .V  framework  resting 

on  the  floor  for  the  support  of  the  countershaft  would  have  been 

:v  unsightly,  besides  obstructing  the  space  around  the  hammer. 

•^        To   meet   these   conditions,   the   special   drive    shown    in    detail 

..;.by  the  4f awing  was  installed  and  has  provetl  entirely  satisfac- 


;...   f<-^^--.*.:^-:;^.^>-w:_ SO 


-^ 


^Te  ^^o/e 


^y^  Bolfed  h  Treadle 


—^ — vn-»n 

I         I  I — I- 
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by  the  treadle.  Pressing  down  the  latter  raises  the  idler,  tight- 
ening the  belt  and  increasing  ts  arc  of  contact  on  the  motor 
pulley.  The  pulley  is  of  casti  iron  and  soon  acquires  a  high 
polish,  so  that  it  runs  against  ^le  slack  belt  practically  without 


Location   of    Driving    INAdtor   for    Helve    Hammer 

■1 

starts   the   hammer   promptly  as 


friction,   but  "takes  hold"   and 

soon  as  the  treadle  is  depressed 

This   drive   has    been    in    cont 


nuo.us   service  tor  over  a  year 
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^wp; 


m. 
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■Method  of  Operation  and   Details  of  Motor  Drive  for  Helve  Ha 


;  tory.     As  shown  in  the  photograph  nn  induction  motor  is  placed  and  a  half  with  no  attention  other  than  the  occasi-nal  tighten^' 

;  ■  at  the  side  of  the  hammer  where  it  offers  but  little  obstruction  ing  of  the  belt  as  would  be  required  with  any  belt  drive.  '■' 

to  the    free   use   of   the   floor   space   around   the   machine.     The  i ■''.•'•'•>""■  ' 

motor  runs  continuously  during  the  working  hours.     The  ham-  Effects  of  Impure  W.\ter  on  [Tlrbine  Bl.ades. — Impure  wa- 

.  mer  is  operated  by  the  treadle  in  the  usual  way.     An  idler  pul-  ter,  even  though  treated,  is  sometine?  the  cause  of  a  nne  coating 

'ley  is   secured   between   the   ends   of   a   double   lever   operated  of  lime  forming  on  turbine  blades. -7//^  ■C'liii'U'tV. 
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An  Inspiring  Address  to 


"It  Takes  Great  Courage  to  Perform  a  Perfect 
;  Task  on  a  Thing  That   May   Never   Be  Seen" 


BY  GEORGE  M.  BASFORD 


'    Every  man  Tiving,  with  real  Mood  In  his  veins,  desires  to  do 
soimthiii^     big,     something     notc\vorlli\ ,     sonittliiny;     hrave, 
sonietliing   courageous.     To    have   one's   name   associated   in 
the  i)ul)Iic  mind  with  some  great  heroic  act,  or  some  impor- 
tant work,  yives  a  thrill  of  i)leasure.     To  be  the  one  to  step 
forward  from  llie  croud  and  show  the  way  out  of  a  difficult 
-    emeriicncy,  l<i  be  a  leader,  to  wield  power,  to  hold  a  idace  of 
i.   prominence  is  the  ambition  of  every  real  man.     It  is  a  natural 
,    and  proper  ambition.     Thousands,  many  thousands  of  youn^ 

■  men  in  the  terriJjle  lights  of  t'he  European  war  are  ready  and 
eager  to  show   their  courage.     They  are   impatiently   waiting 

-,  for  calls  for  volunteers  for  difhcult  and  dangerous  service. 
They  wish  to  be  useful,  the}-  desire  to  make  names  for  them- 
selves  and    the3-   know    that   the    whole   world   is   looking   on, 

•  equalh-  eager  to  admire  and  reward  heroism  with  public  ap- 
proval, ihe  dramatic  features  of  a  submarine  torpedo  attack, 
of  the  rescue  of  human  life  at  a  lire  or  in  a  runaway  on  a 
crowded  street  have  an  important  inHuence  on  the  men  who 
make  the  rescues.  It  necessarily  must  be  far  easier  to  enter 
a  burning  building  to  save  lives  than  to  stagger  against  a  win- 
ter storm  on  a  desolate  beach  and  struggle  against  a  frozen 
gale  to  give  warning  of  a  shipwreck. 

Who  arc  the  greatest   heroes  of  the    light   to   the   horrible 
.finish  x)f  two  battleships?     They  are  the  liremen,  down   in  the 

•  bowels    of    the    shi])     where    the     temperature    is    ISO    deg.,    hot 
enough  to  drive  men  to  madness.     They  tend  their  lires  when 
the  armor  is  pierced,  when  tho  electric  plant  is  out  of  business,- 
so  long  as  the  main  engines  are  working.     They  then  work 

:  in  the  dark,  except  for  the  light  of  their  furnaces.  They  do 
:  not  know  the  inspiration  that  comes  from  seeing  the  effect 
/of  their  own  work.    They  usually  go  down  with  the  ship,  but 

■  if  victorious,  victory  is  due  to  them  as  much  as  to  those  who 
'wear  uniforms  and  who  inspire  the  poets.  ..•-:.!-;:•. 
;.      It  is  dirticult  to  be  courageous  and  to  do  an  ardiibiis  duty 

when   no  one  is   there  to   see,   to  praise  or  to  know.      If  life 
could    be     concentrated   so    that   we    could    nerve   ourselves   to 
individual,    powerful    efforts    it    would    be    easier    to    succeed, 
^  easier  to  win  a  high  place  and  to  keep  it.     Life,  however,  is 
.not  like  that  and  success  cannot  come  in   that  vay. 
V      You  see  the  highest  officers  of  this  railroad  passing  through 
v!;the  shoi)  wliere  you  arc  working.     You  cannot  help  admiring 
.the  men.     You  often  think  how  fine  it  would  be  if  you  could 
drop  your  tools,  wash  up.  dress  up  and  be  like  them.     They 
appeal  to  you  because  they  are  prominent,  they  are  success- 
ful and  they  seem  to  you  to  be  very  powerful.    They  are  big 
men,  they  are  doing  big  things  in  a  big  way  and  you  are  am- 
bitious  to   be   like   them.      They   are   heroes   in   your  eyes,  as 
they  are   in   mine.     They  are  human,   however.     "'^'V  V'i:  V; 
How  do  these  officers  get  to  these  high  positions?     Do  they 
accomplish    it    by   a    few    spectacular    performances    with    the 
world  watching  and  waiting  to  give  its  approval  and  its  re- 
ward?   They  do  not.     These  men  are  trusted  with  their  great 
responsibilities,    they    have    gained    their    high    positions,  1)0-  ■ 
cause    they    have    done    something    far    diflferent    from    that. 
The.se  officers  have  worked  like  the   surfman  patrolling  the  • 
beach.      They    have    worked    faithfully,    in    comparative    ob- 
scurity,   for   many   years.     They   have   done    the    most    cour- 
ageous thing  any  man  is  called  upon  to  do.     Greatest  courage 
is  reipiired.  not  for  spectacular  things,  but  for  plain,   simple, 
everyday  work,  in  quiet  obscurity.     It  takes  great  courage  to 

rh*i'-!r\"'"v  """.'^ir   '""^'"*'''   ■'"""*^^-"   'Iclivcu.l   JK-fort-   a   meeting  of  the 
Chu-.-iK"  \  .N.mHi  WiMtrn  apprennccs  al  CbiiaK.,  on  February   15,  1915. 


piprfo'TTif  a  perfect  task  on  a  thing  that  miav  tiev^r  he  seen 
an<l  where  imperfect  workmanship  cannot  be  traced  and  laid 
at  youir  door.  It  requires  more  courage  to  da  a  good  and 
thorough  job  for  someone  else,  a  perfect  job  and  do  it  every 
day.  whether  you  think*  anybody  will  see  it  or  not  than  to 
climb  to  a  burning  roof  to  rescue  a  hmnan  life.  Because 
these  nien  are  heroes  of  this  everyday  kind  they  have  bet« 
elevated  to  their  fine  positions.  ;,;.;;.  '•■..'•::.,"./;;,.•.■ 
You  look  at  them  as  they  pass  through  the  shop  and  3^00 
wish  to  be  like  them.  If  you  do  as  they  have  done  you  may 
perhaps  be  like  them.  You  see  the  officials  of  the  road  as 
grown  men  in  so-called  middle  life.  I'erhaps  it  doe*  not  oc- 
cur to  you  that  they  e\  er  were  boys.  Picture  them  as  boys 
and  young  men  of  your  own  age.  Life  looked  to  them  as  it 
now  looks  to  you.  Thej-,  however,  were  different  in  some 
way  from  their  comrades.  At  your  ages  they  vrere  probably 
•  but  \ery  little  <lifFerent  and  the  difference  was  perhaps  in 
attitude,  in  loyalty,  in  the  courage  that  we  have  been  con- 
sidering. They  certainh'  were  good  workmen  and  they  were 
good  subordinates,  or  they  would  never  have  been  preferred 
and  protnoted.  They  were  earnest.  They  were  loyal.  They 
did  not  do  and,  therefore,  did  not  conceal  bad  work.  Tluy  were 
doing  something  every  minute.  They  selected  friends  in  the 
shop  that  were  worth  while.  They  chose  to  admire  good,  strong, 
efficient  men  and  they  did  not  listen  to  the  noisy  fellow  who 
told  them  that  the  bosses  would  think  no  more  of  ihem  for 
extra  effort  or  steadfast  loyalty.  They  were,  however^ 
human.      ^'i;fv-7'  -';■:.■;:■.  '^  ■'^^.'r-'^y  ■ J ::-^'^'' :'.'■<■  \'' 

Their  successors  are  in  this  gathering  tonfght^who  are 
they?  You  may  all  have  ambition  which  will  bring  you  no 
disappointment.  You  may  not  all  be  superintendents  of 
motive  power,  but  you  may  all  be  something  else  that  is 
equalK'  honorable  and  equally  important.  You  may  all  be 
competent,  honest,  efficient  workmen.  <loing  gOf)d  work  every 
da}\  This  will  bring  you  sati.sfaction  an<l  hap])iness.  for  yoti 
will  feel  that  these  f)fficers  depen<l  upon  you  and  that  they 
cannot  hold   their  i)ositions  without   you.    v.;.-     -  ■-".■;'    .;■..-•;:" 

It  does  not  matter  how  high  yf)u  climb,  but  it  dOcs  rnatter 
how  far  you  climb.  A  friend  recently  told  the  graduating 
class  of  Harvard  I'niversity  that  it  means  mf»re  to  climb 
Mount  San  Bernardino  than  to  climb  Pike's  Peak.  The 
former  begins  at  a  point  M)0  ft.  below  the  level  of  the  sea 
and  rises  11.000  ft.  The  latter  begins  at  a  point  7.000  ft.  above 
the  level  of  the  sea  and  rises  14.000  ft.  above  that  level,  a  real 
climb  of  11,000  ft.  in  one  case  and  7,000  ft.  in  the  othefv  It's 
where  you  start  and  where  you  fmish  that  counts.  Thesev 
good  friends  and  this  good  railroad  are  supplying  the  equip- 
ment for  your  climb.    How  far  will  you  go?    That's  up  to  you. 

These    officers    reached    their  high    positions   by   clitnbing. 
When   they   started   they   prepared   for   the   first  step.     They 
then   prepared    for   the   next  one.     They   were   alway-   rea,<ly 
for  the  next  job  and  they  impressed  this  fact  upon   ail   vvho  , 
were  around  them.     They  were  not  to  be  kept  down3  V  - 

You  are  preparing  for  your  first  step  in  i)romotion.     Have 
a  care  as   to   the   preparation.      Make   known   by  your   vv.rk 
that  you  are  ready  for  the  next  step  and  patiently  wait   for  . 
it,  making  the  preparation  more  secure  as  you  wait.     ."^ome-'". 
body  here  this  evening  w  ill  be  the  first  to  be  .sought  for  and 
promoted.     Are  you  prepared?     Ls  it  to  be  you?  ~         / 

As  these  officers  go  through  the  shop  you  see  th^m.  J  1^ 
they  see  you?  They  certainly  do.  They  are  keen  observers. 
They  see  you  and  what  is  more  they  see  your  work.     Knowl- 
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.  utfl  a>  a  i»)ea«>>  t>r a(jCt'ss  16  thi'  oil  l>i«ss;iiic  f-.r  cleaning  uiili- 

/^-aitrcnniving  tilt'  oiletJiii   .'"!:,;;  '■:'■■        '...:'.  .  f     '    • 

All  :irm   fxjcnilinii  <'Ht  to  jcloar  the  si<Ic  of  tlir  Jiuidc  1  tar  is 

;casi  v>ii;tju;«iiiH:r  r.titsiik'  eorntT  .it  tin-  ulaiiil.     A  5  id  in. diai;- 

•  .C|»K»1 .  ja^savv    i,s  -(IrilKil   tlir..niL;li    ilu-   ;irni    i..    ilu    insiiU    of    tin 

..^lai.ifi   antrtlu-    outer-; ..c^^^^  ju>.s.aii«.-    i>    «.unnirii/.rri]    t.  p    a 

cJiaint-tt^r   iif    •>;    iii.     Jirto    tins  Aniar.iii-il    |>a>-a«c    i>    .IrilUtl    and 

•    t:ipvcd  a    '  i   iii;  \-t-hit;il  <ii)».niii.ii   lo  ivt'tixr  tin-  .lilcuii.   antl  tlu 

ttijT  vf   tjic   <rtaii\>ffaj    iK'i>>ri.yr   iy   cImmi]    with    a    i«ini;iny    c><\tr 

scoiirtif  l.iv  iiK'aH>.'<''-f  a  [is  ill. marhiiK'  screw.     I5y  <ij»eijini:  tlii? 

yc^Vt-r  it  niiij:  It  firuHK   a>cirfainv<lv\hiilvir  <'r  nbi   the  oil  c'ni' 

1:^   tcciJutir  (irojR'rl.w 'ami   Tii   ra-^t-   new   inukniii   lia-;   In't-n   ajti'lir'l 

ynV'fO  <iil  ivia} .  I'V  a<iil<<I  vvith^nit  <U<^tirl)in.!.;  tlic,  afljusMncnt  i<f  tlu 

••  pfr«:ui>,  ui/y-inkerfiYiii  -a  ,,<\-ir<:;at  t4iis  j^iitit  the  oil  iias-a^i-  piav 

ix'  .tt'.'lilih    c''^'ant'.il  .•\\ itltrtnt  t^J^'f *  hi?i   »:lic  oil   Cilii.      This  ,(lc\  icir 

\\a.>  <1t-N  ttl^^ir-flliv^tht-.  \\  riiOi.  .in<l  a  i>aivmT.Kt<' l>t.cn  api'lictr  for. 


MOTOR  UKlVii   FOR    A    HRADU:^    HIIA  I 


.    .    ■  •Chieil' Oraft<imaii.  \\  Crcrn   I'iicific,  Sacrdinciilo,  iZ>ii.  --.''"': 

\\  hi'jT making  tl)f  t.)/!  la%oni   f.ir  tlu-  lilaiU^nnih  >liop  ,.t  the 

.  \V\  <ltrn    paihic.   at    Sai-nuiuiUo.    a   3K>-ili.    i;ra(lK\    luivi-   I)aui- 

"'im'r  was  «li-siri'«l  in  a  liiciition  tuar  tlu   crnt»r  <•{  tli«'  >\h<\>  where 

•jthe  tt>»i.*il  <'Vt-fhv;iil  (iriiFt''  w.inhl  ha\e  him  ditVunilt  t^t  install  oil 

avmiint  of  the  lieiiiht  of  the  roof  irii><es.      \   franu\\'>rk  re>tiny 

on  tin-  tlotrr  for  the  stipii. .ri  >«f  the  cot:ntvr-.hafi  wouM  have  liecii 

-trnsiiihtly,  ltc<i«lej>  olK^trnotinii  the  spaee  art>nii«f  tlie  hainnier 

■•    .T«'v   iiieW-rthesc   romliti«im,   t^t'  '*l»<?oi»il    <lri\e    <hn\\ii    in    <!ttail 

;,  by  the'  «tf;».w ittii  wiis  .;«i:«tallv<j  ami  has  prt  '\ eil  entirely  sati>f;^c- 


.4rrn  A, 


'*€cl  h  t-eadle 


hy'tlk    trtaillr.      Tres^iiii:  d.iwn 
vnin;^   tile   lielt   ami   iiuTea>iny 
pnlUy.      The   jmlley   is   of  cast 

poli«.li.   >M   th.it    it    rnnv   atiain^r 


vy^:  sO  X,,:  4 


liie  laltci'  rabc?  .thti  i<ller.  tiyht- 
t>  arc  op  ^jtitaet.  on  the  tttotor 
iron  and  ^-."-vn  acquires  a  higli 
he   -hick  l.H't.t  jirav-ticallv  Aviihout , 


■,•■     -.J     Location    of    Driving    Mater    for    Helve    Hammer    ..     .".• 

friction,  lint  "takes -hold"   jind    liat^s   the   haninier  pfoniptly  as  . 
>>'Oti  !ts  tile  treadle  is  depressed!    "       '  :.     ;'■  ;Vv  .;■■:■.■.■■-■:,  ^  .:! /■; 
Thi«-    drive    h.i-    heen    in    oont|iuious:*,tTV^«^<    f-'J"  .vv^r  a   y^at"     ; 


[■^  —\    Xil^^> 


■r^^:^ 


■•?'/,       -..•."/     ^'    .     .:         ,'>  ■      Method  of  Operation  and  Details  of  Motor  Drive  for  Helve  Hammer 

- >torp  •  As-  .sIx.'iMl  in  the.phot'-ijraph  ;ni   imhiiti-'ii  !iii.t"r  i~  jilai-'ed  ;ind   a   lialf   uitli   ii"   atleiui"n   "tl 

at  the  siile  of  the  liammor  where  it   oti'er-  Imt   little  <'h-truction  iny  ..f  the  helt  a>  would  he  re<|Hir 

.to   the   free  ii^«-'   of   the   lloor   Kpace  aroinul   ilie   machine.     The 

.:ino<br vTUns.c(viitini!'4i«>ly  durinsr  the  working  h.-urs.      Ilu-  ham-  FKKKrTS  oi    l\irikK  \\  \ikk  ox 


'»  w.'.st  ?*.L.\rtF.s.--In?pure  Ava- 

. .-:  .  nicf  is  f'peratt'cl  \'\    the  treadle  in   tin    u-nal   \\a\.       \n   idh  r  iml-       ter.  t-\  en  the  •null  treate«h  is-VHiK'ti  ne-  vhe  ci.'use  of  'i  ^TJC  coating 
:.':V    •ley.:  is  '.Stciired    l^t\veefl^  ends    of    ;i    d"uhle    lever    •iperated       of  Ijnu-  I'l  .rniiiiL:  oii  ttirhine  1)l;i(ie>.H7'.lv.  iTiki.'.v.r- 


r  thavi  :Iie    svaif:  fptl  tightcu-  .; 
d  vvitb-anv  Kit  Virfvc  :     '■■■:[  ',- 


An   Inspiring  Address  to  Apprentices 


*'It  Takes  Great  Coura?«c  t<»  Perform  a  Perfect 
Task  on  a    Thin^   That    May    Never    He   Seerr^' 

:^.^^^^^v  •  i    B^  M.  BASIORO  ■   ■ 


HVi'vy  fium: iivjuiTv  wi'l)  real  ^)lt*«Mtliv  liis  \c;iir^.^^l«oyit*'s^  t^^^ 
s«»iiu  lliiiii;  :  iity.     soiiuthijiu  .  :UiHc\vorth\ .     siiiv;v|lriij.y'    ■in-aA-f. 
jsuiiuthiny    II  >vjr:ty  toils-.       i  u    have  juiu's   nyintv,  <t»s<'»oi:»it-tl   in 
llu-  i>i)l>li«-  uiiiul  Aviiji'  »(,iiic  yroat  -licr<»H-  nvti  ^rr  sVmiv  ii)i.l»^^r- 
taut  \\v>rk.  Mivvs  a  thrill  of  jtivastircv    To-  lA*  tlif  on<-  ii>  stvp. 
lV(r\vai<l  iroirt  ihi-  orou  rl  and  -show  jihc  \vay  «>lrt  <»A*ir  Jiriicuh 
inurmiivV:    lo  )«•  a   liinkT.   t"   \vicl»l  ,]i«>\vrr    It>  h<>l<l   a  jilave  <»1 
pr<>HiiMi)UT  is  iJu'  anilfiiuiiv  itf  «^vcry  rial  nnnr.     I.»  i>  a  lUiHiral; 
'   aivtl  jirVtjK'r  auil>ilj<«ri.      I  1h>u«j;ui4>'  ihaiiy-'rhon^amls  «»1  y«niii^!s' 
null  in  the  tciriMf  iij.:lH>  0]'  llu    l^l^^l^K•an  Mar  arc  Viaily  aiiil 
.  cay*,  r  iM  .«lw.\\    tluir  oiiirauir.      I  In  \    arc   i»»|>alici«ly   wahtnjj' 
.  V lor  calls    I'lir,  xohmtccr^    I'nr;  dijricvili    ani.1    <lan.ut  rM«>   >crvioo. 
..   Tluy  wish  1(1  In-  uxjul.  ihty,  (Itviriiriv  to  Hlakt^  nai«c>»  ior  tliciii^^ 
sclvo   aiul   lliiy   kn<n\    thnt   the   \HioTcVv«»rltl   i.s   hHjkih^   orv!, 
cqiiaUy  laii'cr  In  arlniirc  aird  iH:uar<t  iitroisivi  uith  i)nI>lio  aj>- 
;,.    j)rtn  al:     The  drainiajc  jcaiurcs  III'  aVMiliiuaritu-.  tor|^ 
■     t»l   the   rc>ciic  of  llmiKiu.  lri«;  at  u  J ttc : <;»i"  v«  a"  runaAvay   oh  Ji^ 
'erow  dc<J  street  Irayv  Jill  jiin'ortaiu  iiitliivtu-c  oii  the.  iiivi?  who 
make  ilie  resoues.  .  J't  iiceeVsarily  inns(   he-  lur  cUsier  to  enter 
a  hiirjiiivi;  litiihlinjn  fn  >avf  Hvcs  than  tii>laiiL:ci";^i!^ain<t;i  win-; 
tcr  >fi»riii  on  ji  Jesolate  Inaeh  aiiil  stmyiile  ajuainsi   a  'irozxti; 
/■  fiale  iv  itivc  vvartiinp  ^if  a  >lii|nvrcek.^^^^^^   r    /     '  .  ^     ■    \  ■;     / 
:        AVh.i  arc  thi-  ynaiest  hcr«Ms  Vi?  tfe  ;*i^1it  tii  tht- Irorrihle 
;.    liiiish  ><i  \\\>>   hattlohi]!-^?      They   iirj;.  the   lircineii.  (fown    in   tlic 
;  1k<\vcJs    <i|     tile   >liijr    where   the     tciUiKtratiirc    is    TtTJ   rjx'g..    hoi 
;  «ti<»nylt  iiV<trive  nirn  tc  inadne^'s.:    Tlicy  tcndtheir  hfcs  \vliett- 
;,  the  armor  is  piened.  when  the  electfiv  |d;int  i>  <>nf  oflMlsiness'  ' 
:•    sor  lonij   as  tlu-  ni.iin   enL:ines  are   w:<  irkitii:;.      Jlicy   t  hen  .work 
:    ill  the  <hiik;  cxi-cjii  l<;»r  the  light  V.»  their  tiirnaccs.    T}iMey  .tUi 
'    liot  know  the  iijsinratii;>u  that  ct»hie>.  iron*  seeing  tluve1te*;t  ' 

ot  their  owii  work.      They  nsnally  uo  <l«i\vn  with"  tlu-  >.hi|V.  but 
';    tf  yijitirious.  \ii-tory  i>  due  to  thvni  as  nitivh  >«  to  tho>e  who  , 
-J.  wear,  ftniJ^irins   and    wh^' .insinre    thi^   x*»'et^.       -■^^-'^'/■''.y'^'. 

■  •  It  .h>  dilliynlt  iii  Ik-,  eonrayHM,tns  iiiid,:  to  <h.»  an  arUuoiis  tliity 
/   when   no  i.n(-   is  thet^e f   >ci-..:  to   prai>c  cm-   t'l  lch<»w.     Jfr  Hie 
ct»uld    !>e     c«>iio<'tnrated    S'i     tha.l    ue     cNnild    nerve    MHrselvcst«> 
:;,  )n,(liyi4iRil.   puvvt-rfnl    elYort>    it    \v<.nldj»e   casi«vr  -tt»    sticv^ed,  ; 
.  oa^itT  lo  win  a  hiyh  i)lace  aiii}  to  keej*;  itv    J^Uv  It'^v^vAvivjis-v 
.tnjt  like  that  anil  >nc!;ess  cannV)t  i-<>ine  in  that  v'ay-^  .  •■    v     ■;,■ 
^        \  on  >i-e  tJu-  hitihest  otikvrs  of  this  railroad  |««<siniitltroiijvh 
.;The  -h..|.  u  lu  re  you  are  wvi"r kiivgt     Yon  o^  adniirinj.; 

;,  the  int  n.     You  ^itteujliink  h.Vw  hne  it:  would  he  it;  yon  cifulia^ 
;  drop  your  tools,  wash:  nj).  dre^is  Up'  and  he  like  thc-nt.  .  Tlu-y   J 
^al»peal  I0  you  hecanse  they  are  pronrinent.  the^    are  snccess- 
;fnl  and  they  ^vtyn  to  yf)ufiiT)rv;ery:tM'wer^ul,     They 
wun,  they  arc  dojtig  Idu:  things  in  a  hig  ;wiiy  :an<l  Vt  m.ji.rtr  ain^ : 
hitions   to   he   like  them.       They  are   heroes   in   ytnir'vyes.  as 
.;  IlK-y   are   in'  ininc;     -riuy^Are   human.   liowcvoT'         ^^      .  ' 

llow    <|.i   these  olhei-r-  get    |..   thes,-  hi;»h    positions?     DotlicA-  ' 

;  afconipli>h    it   by  a   few    spectacular    iteriorniances    with    the 

; -.Vvorhl   watehiii-  and   Waiting  to  riJAc  i)s  apprOvahliiid  its  re-- 

\^:.wardr      I  hey  <lo  n«ii.     'J  he^e  nun  are  trusted  with  their  iireJit 

•  tcsponsihiliiies.    they    liavy    -aine«l    tluir    hiyh    positions,    bc- 

V^iiuse-  tlicy^  have    <loi)i?sVjincth.ing   Tar    ditrrrmi    frouv  that. 

;Thcse..iilicers  have  worked  Jikc  the  snrfniair  ;pa.ti^.»lling>tiie  r; 

-;T»each..     Tluy    have    worked    fahhrnHyi    hi    comiVarativc;  (»1>- 

scunty.  Tor    many    year-.       Tluy    ha\e    .lone   the    nufsr   votir--^ 
•;^e«Mis  thinu;  any  nianii  ealle4  ttijrV(tW«io;,  lireatest  coivruge 
;  is  required,  not   for  :*peeiaclilar  things.  lrtttiQr^]!.kiin;  sim^iij?;  : 
everyiUiy  w.rik.  rn  <intet  obscurity,     it  tjikcs  yreat  crntra;gc  t<> 

iiiii..«..  \  \..rj),  lAv-tuij,  ajKcmices  m:  cjii,-i,K.y  „j,  i-;ct,n,:iVy  I^.  vstS.     ■  ' 


'  pvrtiVrjn  aJUerfcot  la-k  xai:.a  ^thjng  Tlinyii-ay:  Yiy  vr.^'-;c  v- eJl^ 
■itiiH  \v:h<re  in tj ler i^ci- f  a\ v ti^kin^iii >l3i>»  '^^'ViltVt^ l;'t  -^ T-a-^:- r^infi,' iai<i 

,  at  y:on;i:  dr-i tr.      i t  rv'jnircy ^tworc;>conr;tg<?/t;t>^ :'i'' -K'  -^^'"^J^^^'*!  ^ 

.  ih«»ro)igh.  ;io.l4  fi;r  sofoi'ineHl.-ic.^^i^^^^^^ 
d;.ty;  'wlu-flH^r   y.  n    liiiiik.Tj,ijy^  i  -' " I-^'^-\.r;^^'^1^.'V/:  ■ 

■  clrnih- t<v  a    bnrtiii!-:  r.M,t^vii\.Tt-?'?^^  f^l'^;/     ■*v:/'"''H-  ■ 

thcst-  nun  iiic  Ireroi-*  ^ >^f'  tlviv- eCcryd«y  koi:"?  v^■l3^^^y•  ''p'{-rf'-^:::'h^:'i^J 
A-IcvjLted  to  their  tin<    I'OsiileijTs.  "/'" c,'  "•:->.,  v.;^  :^:-"-^^-' ..;.-;'■; 
■     Y^ittl  look  at  thcni  a-  tju-y  pass^throwgh  ihc^-^hop  ;;.>••'  .y-tj  ■ 
wish  To  be  liki   ihini.     if  y<«f  do  :is  liiey  liavc- 't''j;T  j^  ,^;'''=i.y 
perhai>s  hi-   like   them.      V«:n1.  sec   the  j^liLVtaN   •■<!"   tUc  .riiiTl  .as- 
w:row  tr  nict>  in  •^o-caHed  tniddly  iit^-.    .l*tTJ*iif»''  iJ^^^i*.*''.*:  z^'?^''?  '^'-"  , 
erir  Iik  \;oil  that  they  e\tTTvere\li<-*y>4;:  T'^tiire;  llitrijvifv  :;* 
;^ind  yViuii!..^  jiten  of  \<.ur  ft^nv:;!!.;*", :    |Tit>/1»Vik«-d  t^>;iTeiK  .a- it  . 
HOW    lo''>ks  to    yon.      They;   h<jwrvvr.   wej^c?dilU^r4rt3"T    V.'^^«-.Mie 
way  Xrf»in  T'leir  coinrades.    ^Al  y<uir"ii^e>;  tfey  >'iT«y"j'To -iif^K^ 

T)Ut'  very -linUv  ditlereiit  and  tht:  ditife»i«-th-c^  ;war;;Tv^-'^^^:i'*Ti>>  - 
attitude,   iit-  h>yalt\ .   in   life  vonrag*  ^tha.V  \n  c  Ivr.A  e"  '  t-Ar-H.^^'-^^ 

:  ^siderinsf.  TJ  ''« y  '"ertainly  yvfi-rc  5.food  xyofk^hcn  KtVf  i^i'-'y-  >y<^re" 
yood  >tth«trdinate-.  or  they.WMuld  neveiiv  have-^bi^-tJ  iT^'^'r**'*^  s 
:-ndr  i)ron'iotcd.      They    wt^i'  'ipariK-sti:-     They  .were  .V>_\al,     T.Ijcy    : 

-df<TtioT<}o  an,d.  thtrcfort.  dit?  tiiit'  efiuce.iT  l>a*1  V'*^^^^^^^  'lijej  .ww*";," 
dovnir  '^i  imcthiny  e\t  ry  niitVtitc:  Thcy  •-«Ti-clcdv.jiricj)d^  .^M*  titc 
shop  that  ; were  worth  wliih;.  v^hey  oh>-^c  to;;i»huiri^  a?  vd.  ^\f''i%ii,  i 
ef'ticieitl  men  and  tlHy.  did  noit  liston  Jo  tlk-  n«o\y>  f<;)t|w  .Mho 
■told  them  that  the  bos*i..5j  yv-onht-  think  T»»  U^ore  «.f:  \hetx  f,or  '. 
cxtr;t  ciffiift  or  ?lc;idf:»>!t  ^loyjFhy;  ThcV .  -A^-erir'.  JioSa'cviT,'- 
vhunian,.  ;.■;'/'.""  "'.:■..;.: -vV"-";;  .:^  ;■/'>•;?;:;.  l-'"    ■'"':  '  .y---./''.,' 

Tluir    snec»->;sor-?    are    i)i  'thj:s    siaiJuriuii    loniii-bt^-^w-i!*.   iirt- . 
thTy?     Yttii.  niay    .ill  have  ufnivitiini   which  AV.iU.brin;.- ;  ytiU   iW*  • 
disappointipeilt.       ^  on    inyy    not    all    hx,  s«jjtrii!te^i'',».nt-    oT 
1  not i \  :t-   .p« >VA  4.'r .    1 1 n t   Von   iiiay    al  1    be    s«  »n}et  h rti -j:  !,t4-V-.   ».!: al    i* 
. e<inally  hoTtorable  .md  -e'jtijiiny   iniportanj.     Y- -Id   toay:  >iK  be' 
c^nnpetviit.  h<i»ie>i.  tifuii  lit  wv»rkTnen.  V|<..ini^-  g<»od,  wVjiik  v^v> 
<hty.     This  w  ill  brhig   \oU's;i-tisriicti«»ii  a;tid  liaiij'TiTsv.^  ?<.r,y  ou  ■ 
^will-  let  1  ihat    these    ■  lUieT-^.  de;,ejidv.  Iip:'n:;-.j-)ti    :in»l-.thai    they'. " 
<rahn«!t.  hohl  iheir  po-ttioi^s  ^viilunil   you.    -  "    .-.   '"   -     . 
:/:lT;.ih>cs  itot  matter  how,  bii'h.  ytrtj^-liiiib./Tut  if  'fti^/^. maltiir  - 
vli«-«\v  Tarj  yt>iL»-Iiinlj,      \    triend  retH-Jitly  T^^'f  ;l^he  •gr^l^Jviaiiiig 
class  .of   Harxard  Vni\er?.Tty    tJiai^   it    iiierni!«  ;.jv!W-  :  fo   ;  %im^>. 
^t«.um  :  San;   Ihrnardiuo  Thjih-  K»    clilnW  TNlvc'*  'TVj^fc  ;    'rhe  '•' 
ifofIhcr  .be^iiis  at   a  lioint  J()0;£t'   bidow  T{u< 'Wv^-l  of  >Hn  >i-a  . 
ihid  •  rises  TlTJ|J<l  ft       1  he  laliter  TfOjUih^ut  a  "jj-Titt  ,7:fi«ij»>  »?    -:bMve\ 
the  level  ot  the  >ya;  and  risvS;  I.4.«Mi(:lTt.  ab«-\v  i|i;it  ;}«>«. T  V  r^-al.- 
tdiinh  <  T :  J  MMMi  ft:  hi  » .nc  Vuise  ami  y/KMr  ft    jirTVe. -Vvl-vKV  -I  r'f.  '■ 
witerc  Voti  ^start   and    wlfl^^-<^'yty^;Tl^ish   tJrijt^-A  Tji-r-^c^ 

.!><Tod  frietuls  arrd  thi-  ii<>i>d  .railrc>ad,  :aft ;/MJ4iidyihu'\n^^^ 
/Hivnt  foryottr  cHmi..    I  Uiw  Tar  willyon  itjo-   -That's  rtj. J:'.. y«ia.. 

Ihese    •Wlicers    fea.-he<l    their    high.  JM>sijii.»tv~  .%^  .t%|!).bnj!LJ.  - 
;\\  luTi  They 'started    I b«%y  pjr<^trAtvi\,u*r  .tli'i:  €t^t  ^;sti  )•;      Th-ey 
then  im-pared    for   the   irext;.:>itic/  '  They;  4tJ^^ 
Tot  the  next. job  and  they^iinj^rcs-svtl  tlfi^i  fact   tq^^^  '>v hi>  • 

were  around  thenu      I'lu-y  wt^ro  irot-i;<>  I.e   ke)»t  ^down.'  ;  ;  ■';. 
:  ;Yfm:  are  preparing:  ,f.  .r  y^itir  Iti-st- At-p  hi;  ^prorii.itioii.-    iHiivc    '■■ 
a  oarir  its  l«;>  the   pfepat^atif»ii.  :  ;^Ii»ife  li^ow  n   %  "yo-:f:  >;.  .rlc^ 
that  yotiari'  ready   f<.r  the  next   Hcr»  iind  patie«tly '.\':Tt^  fW  :- 
{t.  jnaT<ing  ihe  ]>rcparation  iiwrre   seeur>v.{t>  y#»iv  w\ttit  .    >■  ^rfje- ■  • 
lwi«l.y  here  this  evening  wilMfe;  Uh-  lirst  t>.  ?.^  -oTj-iji  ;■:'>r■:^^iA  ; 
priHileinrl,     Ajre  yoti  ]ircpart-iV?'     !>.  it  t«V  lieyiitir  >  >v  '     '   :\'     - 

,  As  these  oJhrers  yo  throuji^h  the  >hop  .\'<«ti  '-*:«•  tJv^v.'  JlW 
tltoy  Wy  y.>iiv-.  They  certainly  <h..  They  ari-  kr^ii;  ol^i^-|\iTs. 
T^i't^yjiceyoti  and  what  i>  tnr.re  (hey  s.t  yi^w  Wr^^     ixToWl-; 
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^.^=;edgc  of  tliat  also  conies  to  them  in  their  records  of  cost  and 

':'::'■  of  engine  failures.     l>e  assured  the  officers  know  every  good 

r; tworknian.    They  know  every  hero  in  their  ranks.    The\'  know 

■  better  than  you  do  what  it  means  to  be  a  good,  faithful,  etti- 

cient  workman.     They  know  better  than  you  do  that  this  is 

the  foundation   for  the  only  success  that  is  worth  while.     '/,.  . 

W'lun  lie  passes  you  in  the  shop  can  you  hold  your  head 

high,   look  the   superintendent  of   motive   power   squarely   in 

•  ;'■•'  the  eye,  as  a  good  American  workman,  feeling  that  you  are 

absolutely  necessary  to  him   to  aid  him   in   dealing  with  his 

many  and  varied  responsibilities?     He  may  tind  you  fitting  up 

•Vv. a  driving  brass,  driving  a  rivet,  beading  a  flue  or  putting  in 

,'■:.;  cotter   pins.      Let    him    find    the    work   perfect    and    done   at 

...•:.;  proper  cost   of  time  and  material.     He    will   know   that   that 

:.;v  job 'will  not  worry  him  later  as  the  cause  of  an  engine  failure. 

That  little  cotter  pin  may  bring  in  the  train.     Its  absence 

may  cause  the  wreck  that  costs  the  life  of  your  father,  your 

brother,  your  mother.     But  if  the  officer  does   not   see  your 

v.;     work,  jou  j'ourself  see  it  and   when  you   look  into  the   glass 

"you    wish     to    see    a     man    and     not    a    moral    coward.      Think 

how  that  passenger  engine  you  worked  on  last  week  depends 

•/-upon  you,  upon  your  heroism  to  resist  the  advice  of  one  of 

your  cowardly  colleagues,  who  may  say:     "Let  it  go.     It's  good 

enough.     No  one  will   thank  you  for  more  than   a   passable 

;  •  jol)."     If  no  one  sees  it,  your  reward  will  come  in  being  able 

to  walk  out  of  the  shop  at  (juitting  time,  holding  your  head 

up,  knowing  that  you  are  a   man  and   that   you   have   ilonc   a 

:,   real   man's  work. 

■;4>      The    Chicago   ^    North    Western    ha>    made   you,    has    trusted 

.fvyou  and  honored  you  with  this  great  opportunity.     It   holds 

out  to  you.  as  few  railroads  do,  opportunities  for  preferment 

and  advancement.    This  organization  is  led  by  men  w  l:o  grew 

up   from   the   ranks,  from   positions  such   as  you   now  occupy. 

The  head  of  this  motive  power  dejartment  has  spent   all   his 

years    of    service    on    this    road.      Today    Mr.    (Juayle    stands 

with  the  greatest  leaders  of  his  calling.     So  does  Mr.  I'.entley. 

They  give  you  a  better  opportunity  than  they  themselves  e\er 

/had  and  beckon  \ou  on  to  the  greatest  advancement  of  which 

v-v^.you  arc  capable.     They  have  established  an  ideal  for  you  to 

strive   toVvard.      Their   superior   otiticers    support   them    and   orfer 

you  the  best  opportunities  offered  to  any  youmr  nien  in  rail- 

^•■'Vroad    service   today. 

Tile    future    In   uji    lo   you.      Will    yr>u    1k'   traitors?      Will    \ou 
r  ;;:b€  heroes?     Choose.     Choose  to  be  heroes  in  the  heroism  of 

•  .^..simple  honesty  in  the  work  tl.at  shows  and  in  that  which  lies 

concealed,  that  you  maj-  look  back  in  years  that  are  to  come, 
proud  that  you  have  done  an  important  part  in  making  the 
■,vChicago  &  .North  Western  a  better  railroa<l  than  it  was  when 
It  took  you  in  and  gave  you  this  place  in  a  great  organization 
of  real  men.  .Are  you  worthy?  .\re  you  worth  while?  If 
you  are  not  .siitistied  with  your  own  answer  you  have  some- 

v>  thing  to  do.     "'To  sec  what  is  right  and  not  to  do  it  is   want 

■^  '••'  of  courage." 

A  railroad  as  a  business  organization  is  like  an  army  iiglit- 
ing  its  way  step  bj-  step  up  a  long  hill.     Many  fall  as  they 

i'S  advance.  Somebody  is  taking  their  places.  Will  you  take 
these  places  or  will  \ou  loaf  and  straggle  ami  let  the  honest, 
earnest  ones  pass  you?  Will  you  shirk  or  will  you  work? 
You  may  shirk  into  a  narrow,  selfish  existence  of  little  value 
to  yourselves  and  to  others.     You  may  work  into  a  condition 

;  .  of  useful   progress,  as  these  officers   have  done,  but  to  go  as 
"high  as  the}-  have  you  must  aim  high  and  you  must  consider, 
as  they  do,  that  nothing  is  ever  finished. 

How  can  I  start  a  lot  of  lively  young  men  like  you  to  think- 
ing of  the  future  so  that  you  will  make  the  necessary  efforts 
to  take  the  places  that  you  ought  to  take?  Let  me  give  jou 
the  story  of  "Reddy"  Johnson  as  I  had  it  from  a  friend  down 
Fast. 

Tieddy"  was  a  machine  shop  apprentice  eighteen  years  old 
and  had  nearlv  finishe<l  his  time.     He  lookeil  forward  to  a  fore- 


manship  more  than  to  any 


the  shop  could  make.     He 


to  by  everybody  and  what 
■■Reddy"  thought  him  a  pri 
reach  so  high  a  i)lace 
would  come  into  the  shop 
after  his  orders.  He  came 
see  "Reddy." 

'■Well,  ■Reddy,'"  he  said, 
man?"     Then  he  sat  down 


\'oL.  89.   Xo.  4 


hing  else  in  the  world.    The  con- 


cern  had   a   traveling  sales  nan.   Van,   by  name,   who   sold   all 


had  graduated  from  the  shop  and 


made  $3,(K)0  a  year.     He  di  I  about  as  he  liked,  was  looked  up 


he  said  ■'went"  with  the  old  man. 

ice  and  wondered  if  he  would  evef: 

^  Whenever    Van    came    to   town    he 

talk  with  the  foreman  and  look 

in  one  day  and  wandered  over  to 


as  yoU'  can  boss  men.     Y( 

just  as  you  did  on   the  hit 

'■How    can    1    practice? 


"when  are  you  going  to  be  fore- 
md  drew  "Reddy"  out.     '"You  can 
be  foreman  either  of  this    dace  or  some  other,  just  as  soon 


u've   got   to   start   in   and   practice 
tfe  and  planer." 
isked     "Reddy,"   "I'm    only    a    cub 
here  and  everybody  bosses  4ie  and  I've  got  to  do  as  I'm  told.*^ 

'■Well,  'Reddy'  Johnson.  \|i)u  can  practice  on  one  and  that's"; .• 
Jf)hnson." 

"Me?" 

"No,  not  you.  but  Johnson.  Every  man  has  two  distinct 
personalities  in  the  one  bo  ly.  One  is  energetic,  ambitious, 
likes  to  do  right  and  get  a  ong.  That's  you,  'Reddy.'  The 
other  is  careless,  shiftless,  lazy  and  fond  of  a  good  time. 
That's  Johnson.  Now,  'Reddy,"  what  you've  got  to  do  is  to 
learn  to  boss  Johnson,  you  ■  other  self,  and  you'll  find  it  a 
big  job.  When  you  can  bo  is  Johnson  successfully  and  keep 
him  up  to  the  mark  all  the  time  and  keep  him  good  natured 


about  it — then  and  not  till  t 


tice  to  boss  more  than  on(    man 


The  idea  struck    "Reddy" 
a    week    he    liked    the    gauK 
bossed  Johnson   the   workn 
necessary,  and,  according  to 


en  you'll  have  the  skill  and  prac- 


ind  he  tried  it.     In  the  courre  )d>f.;;.: 

As    "Reddy"    the    foreman    he. 
an  and  jacked   him   up  wheiievec, 
Re<ldy."  Johnson  was  a  bad  one.  ' 


\'aii   went  out  on  the  road    nid    '  Reddy"  went  after  Johnson. 


He  made  him  study,  checkc 
poor  opinion  of  him  general 
and   before   the  curtain   rose 


(1   him   up  in   his  work  and  had  a 

y.    One  night  he  went  to  a  s'ow 

I:e   1  card   two  people   talking   in 


front  of  him.  One  had  bee  i  away  and  said:  '■How's  'Reddy'"': 
Johnson  doing?"  "l'"ine."  s;  id  the  other,  ■'he's  assistant  fore-v... 
man  at  the  shops  now,  in  cl  arge  of  erecting,  with  from  three  ;-- 
to  ten  men  under  him  all  tie  time."  :;•._■. 

"Reddy"    heard    no    more    of    the    play.      "Was    I    forejnan?";  ■'}:. 
thought  "Reddy."     "How  Icng  have   I  been  foreman?     When 
the  new   wing  was  put   up   six  months  before   I    was  put   to 
work    in    it    with    some    helpe's    and    my    wages    raised.      A'es,    I 
had  been  foreman  for  six  rionths  and  was  so  busy  bossing 

Johnson   1   hadn't  noticed  it.''  v    Yv:":;.'  '    ',■    '■':--^-^''~' ■■   z^r:^-^' 

This  is  said  to  be  a  true  st  sry  of  the  real  start  of  a  success^  .'  . 
fill  man.     Think  it  over.     Tt  y  it.  ,  ;";*. 

Let  me  leave  this" though    with  you.  V -•..^^^  •.  %"' 

One  stone   at   a    tiiiir    huilc  s   the   tvorld's  greatest   structiiresi'./ 
One   stcf^    at    a    time    makes     >ur    journey.     One    day   at    a    lime 
makes    our   Ik'cs.    Little    iinnoirmcnts   in   small   things,   faith 
fully   continued   make   wen    Aeat.,/^  -!!>v^>.:- v^J^'-i^;''"^:.-.  ^^ 


Poles  for  Tr.\xsmissi()X  I.txes. — The  choice  between  steel 
and  wood  poles  for  transmissit  n  lines  is  mainly  a  ([uestion  of  first 
cost  plus  maintenance  charg<  s.  In  the  industrial  districts  of 
England  there  are  many  reasc  ns  why  wood  poles  cannot  be  run 
in  a  straight  line,  with  the  result  that  the  spans  usually  do  not 
exceed  85  yd.  in  length,  h'or  such  spans  it  is  cheaper  in  first  cost 
to  employ  wood  poles  whici  require  no  after  maintenance. 
Cnder  exceptional  conditions,  such  as  in  Cornwall,  longer  spans 
can  be  used  and  steel  poles  can  then  undoubtedly  be  employed 
with  advantage.  Steel  poles  |hould  not  be  employed  in  smoke 
and  fume-laden  districts  without  the  most  careful  investigation, 
because  experience  with  them  [on  tramway  and  railway  systems 
has  shown  that  their  rate  of  deterioration  is  rapid,  and  the  cost 
of  maintenance  in  iiainting,  etq.,  is  high. —  T/:e  nitginee*'.,       ,„  .  . 
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TURRET    HEAD    FOR    PLANING   GUIDES. 
SHOES  AND  WEDGES      ■  S  :v  iV 


BY  B.  O.  YEARWOOD  -Vj- 

Machine  Shop  Foreman.  Virginian  Railway.  Princeton.  W.  Va.     .  '^    '    ■ 

The  planer  turret  head  shown  in  the  illustration  was  de- 
signed by  the  writer  and  applied  to  a  Detrick  &  Harvey  42 
in.  by  20  ft.  open-side  planer  for  use  in  finishing  guide  bars, 
and  both  the  inside  and  outside  of  shoes  and  wedges  at  one 


Turret   Mead   Set   for   Finishing   the    Inside   of   Shoe    Flanges 

setting.  The  saddle  on  the  crossrail  is  ot  the  standard  pattern 
and  the  only  change  required  for  the  application  of  the  tur- 
ret head  was  the  insertion  of  a  central  stud  in  the  vertical 
slide,  about  which  iIk-  turret  head  revolves.  'The  turret  has 
four  arms,  three  of   which   are   each   provided  with   a   single 


Finishing    the    Outside    of    Driving    Box    Shoe   flanges    with    Planer 

Turret  Head  u 

tool  post  taking  tools  of  ^  in.  by  1,J^  in.  section.  The  fourth 
arm  is  provided  with  two  tool  holders  in  which  are  secured 
H  in.  square  tools'  for  finisliing  the  inside  of  shoe  and  wedge 
flanges.     Both  guide  bar^^nd  shoes  and  wedges  are  clamped 


in  a  special  jig  provided  with  a  single  tie  rod.  thus  making 
it  necessary  to  tighten  but  one  nut  in  clamping  the  whole  job. 
Locomotive  guide  bars  are  planed  fr<>m  the  .r<-ugh  forging, 
the  face  and  both  sides  being  machined  at  one  setting  ready 
for  finishing  on  the  guide  bar  grinder.  Shoes  and  wedges 
are  completely  finished  at  one  setting  ready  to  be  placed  on 
the  engine  and  laid  oflf.  The  illustrations  show  the  construc- 
tion of  the  turret  head  which  provides  for  planing  both  sides 
of  the  work  at  one  time.  Both  the  inside  and  outside  of 
shoes  and  wedg;es  are  finished  in  one  operation  and  the  single 
tool  mounted  in  the  straight  arm  is  used  for  finishing  the 
horizontal  surfaces.  Steel  shoes  and  wedges  jirc  biuiifi  fin- 
ished in  this  manner  for  9  to  11   cents  each.    •;   l^j   ;''•      V 


SUGGESTIONS  FOR  A  P.ROPERLY  KEPT 
Y   ROUNDHOUSE*  .  ;^:    -v 


iBY  -W.  U.  APPLETON. 
General  Master  Mechanic.  Canadian  Government  Railways,  Moncton.  N.  B. 

The  foreman  who  is  under  the  impression  that  it  is  necessary 
to  maintain  a  comparatively  large  staff  for  the  special  purpose 
of  keeping  the  shed  clean  is  under  a  misapprehension  as  the 
proportion  of  roundhouse  expense  directly  chargeable  to  such 
work  should  be  very  light.  ()ne  or  two  men  assigned  to  gen- 
eral cleaning  shouhl  be  ample  at  our  largest  sheds  and  with  the 
different  gangs  an<l  individuals  doing  their  part  the  sheds  should 
.-'hvays  be  in  a  iircsentable  condition.  With  men  assigned  t^.)  i\o 
all  the  work  the  tendency  is  to  cause  the  other  classes  to  be- 
come car^jKs  and  untidy,  resulting  in  a  dirty  shed  at  all  time^. 
The  wood  wheeler  should  carry  a  broom  and  after  unloading 
the  wood  and  putting  it  on  tlif  locomotive  shouM  gather  uj 
all  rti'use  and  make  jiroiH^r  disposition  of  it.  Ht  can  also  as- 
sjfit  materially  by  kee])ing  the  wood  pile  in  proper  shape  an<l 
using  the  small  broken  pieces.  The  same  applies  to  the  iir":- 
builder  who  should  keep  the  floors  of  the  cabs  clean  and  frrv 
from  coal,  etc. 

Proper  receptacles  should  be  located  between  the  pits  lor 
dirty  waste  and  the  wipers  should  l>e  careful  to  always  gather 
up  and  put  their  waste  into  them  while  performing  their  work 
and  when  comiileted.  This  means  very  little  effort  and  loss  of 
time,  compared  with  the  rvsult  to  be  accomplished.  Suitable 
inexjiensive  Teceptacle.s  may  be  easily  made  from  worn  out  air 
reservoirs  and  smoke  ^^<^s^-S\-''.:. -.:':- ^'':^:-.j^-'':-'':^'.^^-:^'X .  ■' 

The  ashpitmen  should  keep  the  premises  ahont  the  pits  and' 
their  shanty  in  a  neat  condition  and  a  suitable  inexpensive  rack 
should  be  provided  for  the  tools  and  hose.  They  should  insist 
on  the  valves  of  the  water  supply  being  kept  in  good  condition 
to  prevent  waste  of  water  which  is  generally  expensive  and 
sufficient  of  which  might  easily  be  wasted  to  be  equivalent,  to 
$1  or  $2  a  day;     v:-:.:;  ^v-;'    ^:,■•.^v^^.  ■.:.-. 'V 

The  tube  cleaners  should  where  pttssible  take  care  of  all  sotjt 
and  cinders  removed  from  the  tubes  or  front  end.  The  bciler- 
maker  helper  or  other  employees  could,  assist  to  a  large  extent 
when  removing  ashes  and  cinders  from  a  front  end  by  always 
putting  them  into  the  barrow  or  trolley  that  would  ultimately 
lie  used  to  carry  them  away  instead  of  throwing  them  on  the 
floor.  This  Avould  prevent  a  duplication  of  the  work  laiid  -a. 
dirty  shed.:^  ;:  v---^  .-■'"-■  '   ^^-v___  '■:^;"--:  """:  ^-^^ '■■.•'"■ - 

Fitters  using  blocking,  etc.,  should  see  to  it  that  it  is  properly 
l)i1ed  in  the  f)laces  assigned  for  it  when  the  work  requiring 
it  has  been  completed  and  all  tools  should  be  kept  together  and 
returned  to  the  tool   room   when  not   required. 

Suitable  scrap  bins  are  important;  separate  bins  for  the  dif- 
ferent classes  of  scrap  to  the  extent  necessary  to  avoid  extra 
handling  should  be  provided  and  the  bin  for  worn  out  brake 
shoes  should  be  so  arranged  as  far  as  possible  to  permit  in- 
spection  of   the  shoes   at  all   times.      .A   bin    for   scrap   material 

*E.\tracts  from  an  article  in  the  Canadian  Governtnent  "Railway  Empleyets' 
Magazine,  January,  1915. 
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.    vt\^ty\6iihiit:iil>r<^x  tliciu  in  tluir  rt  r- -rda  ()(V  cost  alitl 

t^^^^nu^t^c  /aih:rt?w'^  IV  assurt-il  tlu-  i»lticfrs  know  wcry  gou<l 
uurktnaii.  J  IigV:  kinru  I'very  hiTu  in  their  rank>.  'I'ht.>  know 
lic'tur  thai)  .V'"'M  (in  uliat  il  means  to  he  a  ynod.  laiilUti!.  etii- 
tMont.  AVorktJia'ji.;  They  kiioNv  better  than  \<'n  <I>>  that  ihi>  i- 
.    the  ioniiMat.i<«ii  f-iVr>tlie  irtify   sticcess  tl«at   in  \v<«rili   while. 

,\\!tvrr  he  passes  you  hi  the  simp  can  yon  Imlil  ynur  heail 

hi.ivh.    K>vfc   the.  ■*.Hp^riuteu«leni    of    nloti^e    powor    s<|uarely    in 

tile. eye."  as  a  .u^vqtit  .\ihvi;ican  \vbrkniaii.   utliim   iliat  you  are 

^,;ah:»i>IuU-ly   tievei^s^ry:  ro 'hiiii   to  aul   him   in    draliiiu    with   Iii^ 

..  many  and  vai'uirri<>pO!V>ihilitie.s"     lie  may  iind  \i>i\  liitiiiu  ui> 

a  driving  hra.->.  driving  a   rivet.   hi;ulin.u;   a   ihie  or  puttin,^  in 

^.  eu tier-   pills:      lu-t    liiiu    lihd -.thv.    work    perfect    and    done    at 

;  yvr(»iH\r  .cos<    oi'.  fiinV  .a^^^  fir    will    kinw    that    that 

;,ioh  will  iiotworry  him  later  as  the  cause  t>f  an  eiiyine  failure. 

:V;    That  Hlilecoucr  pin  iilay  brinjj  iii  the  train,      its  alrsence 

iruiy;  caXi&e  thC:Vvri'v.k  that  j:osts  the  life  of  your  father.  y<air 

"  hrotherw  yon^  lijotliier,    'Hut  if  the  otiiccr  din->  iiot   see  y»/ur 

Work,  you  y'.»l^rsc.l;^^:«ee  it  and  when  you   lf>ok   intt*  rite   ylas?, 

Mi'ii  :  vstsli'  '  Xh    >(.»•"  a     in.iu    aiid^    not    .innjral    c-JWard.        Thitik 

•  Ijo^v  that  pa.s.-'enjicf  vitwiueyou  W<>rlvt'ti  on  la?.t  week  dept  nd~ 

..  upotr  yfjit.  up'iii  \-«>u.r  lu-roisni  to  re>?ist  the  ad\  ice  t»f  otie  of 

;..    y«air  ov^var:d|y  o^leayUev.  w        iii.iy  say  :     "'Lrt   ii   y<i.     It's  v:o<«d 

-  " e«oiij;h.     )\o'  inw  . \viU    t hank  y t>ir  for   more   than   a   pa.ssahle 

'  ,p>ij'.;'  :  l.f  HO- Mile  .si^^;;;  it,  your  reward  will  ciiCne  in  heiny  able 

V    ~t»,*  xvalk  6m;  o'f  ti»t^  slvoj^  at.  iprittitii'  -tinic.  luddin,:^  your  head 

■  Mip.   kmnyfnu   that  .you  are  a  man  and   that   yoi>  ha\e   d«>ive   a 

;' ■'■rv^l''i!u;ifi's> 'work!/*  ;/■.•'..:...:,,"..'.;     •    .  ;--.;V- 

V   -Khe    t  hici'tfiiv  4X:.7^rorth;  \X'v>tern-  has   iv»ade   y-nv.    lias    iriisie^t 
^ypkaiM^  h'Hm^t^^!ir:j»nr^^\^^^^^^^      this  .ureal  <tj>portunit> .      H    l.ojdfi 
;  .  put  ti>.yi>ti,  as.  feu:;njiilr(>a(hs  tto,  ojtportunities   for  prefermetit 
and  ad\,'ih<vir)e.in<';U"his  oraani/ation  i>  hd  hy  nu.n  wlro  ureu 
.     tjpiroir.ihy  TJitHki*..  f-fiMir  position*   >uch.  a>.  y<Ui   new    occupy. 
,'rhe\.heai}  *W  ih»y/^otr\\r  pvm  el:  de|-;irtii}eiit  has  'S]»,.m.  aH   hi.> 
.   yi.>ars;   <.!    -er\it'e-oti   this   .road.      Toihcy    Mr.    nnayh,-    -taiids 
:;*\itlr  "the  ^reaVe^f  leaders  I  if  his  calling.     So  doe>  Mr.   i5ent!e\; 
:.    Tlver  ?iijv  >0.i:i  a  better  oIM'^Tlunily  than  they  tht  iii-*(I\as  "e.\  ei" 
■     had  ailif  heckv>iv.  Wm  iii)  t.O,the  jiTeatO-st  a<lvanceJiu'nt  <*f.  wlijih 
'  "  you  arv  c;t.j»ahiv.  \*The\-  have  cstahli>lu<l  an   ideal   for  yoii  ^o■ 
,;  y  >.tri\V/ toward.      rhei:r    'lit  erfor   dhcers    sMppurt    tin  in    and    (>.Vir 
.  ;  \on.;il;v  lu-rt.  '^pporfuuiiic?^^^^^  to  au\   youiur  nu-n  iii,  rail- 

. '.^oad''><:rvil•i\\l'o(^UlA^-^^  ■./.'/'•..■ ;        ,.  ;;.-  "■::'■  ■  -  ..      '■■ 

■..■Thy-Hyiruf'i.:-   i-,.;u|r;~i:.y  ;y.vn,     ,\\ill    aVuV   he    trait  nr^^      \VilP  yon- 
;.  he' hejjix- -;■■?.    -t  hV>t»st-;  .  ( IllooSx-   to  he   hertu-  in   tlie   lur«>i>,m   ol 
sinijde  hOntsty  tntht-  wr>rk  tr.:i^^^^  shows  ami  in  ihat  which  lies 
;■   ci>ni'e^a!ed.  thyt  ,ymi  ihay  h»uk  Irack  ht  \ear>  that  arc.  to  colm^ 
- .  pr»>iur  iliat  V'lfi   liuve;^hihe  air  itiip<>rtant   part    in   inakih,;*   the 
(  hieat;'  •   &' .  \ortli    \\  e>ieri.i   a .  hetier   railri  -ad   than    it    w  as   w  hen 
"".it  jook  you  ill  and  ya\''e  yon  this  place  in  a  yre.it  <>ryanvzati>>ii 
of ,  (erii   liieu.  -..Vrc  iriu   Umtliy .'.    Are  y»tti   w<.rth    w  hile  '      If 
\^V'^^«*-.>  '   >*J»l'?l'i^'<J  SvJih  your  OHlj  aiiswer  mhi  ha\e  ^ome- 
vihiiiy  or,d'?i: /■To::^Sev.;what  isi.rifiht  and  not  t'»  do  ii   i-  waii! 

.      ';\  r^ilroaH  a>.;i  falsifies."-  <ir,yani/ati<»n  is  like  an  army  li;;ht 
;ing- it^  vvayrsteiv  l>y  .itei^  h'lVK  hill.     Many  tall  a>  they 

-  advance.  •SViniebQdy.i.-.iakiiii^  their  places.      Will    vtm    tak* 
';   'these  placet  <»r  ^vilf  Aon  loaf  and  sli-aLiiiK-  ainl  ht  llu'  honest. 
';;- earnest  uDespas^^s  you? .   Win  y(.tli  siiiik  or  will  you   work? 
..  Ybu  JT^wy  "slvirk  itito  :a.i^art^ov>•.- Mdhsh  i-xistence  of  little  value 
to  ypUfSelsvsttud  to  others.  -Y       uiay  Work  into  a  condition 
'      <itV  «-"*e<til   1>^^yTe.■iv:  a*   the       oTlicer-.    ha\e   doiu',    Imt    to    H"    as 
ihiirh  a.s  they  ha;\t;  you  tnii>t  aim  hjyli  aii<l  you  must  .consider. 
"■as  tlvey  «lo.  that  hot hintji.s  ever  luiishcd.  '    '    /         -  "' 

'  —  fl'oweim  Istart  a- lot  of  men  like  yon  to  tliink- 

^  ilig  of  the  iittii"re  *">  ti'Ht  yoii  w  ill  maki-  the  nece>«sar\  eti'orts 
;'  -tp  take  the  places  that  you  ou.iiht  to  take?  Let  me  nice  yon 
;     the  st<jry  ot  ■■Hedtiy*'  Jcduison  as   I  had  it  from  a  frieml  ilow  n 

.^-'Kafitl ■.;■'■  V  ';•■!■  :■■^;^'•D■i^•^■^■:■:~■•:^;■^'^^^       ■,  l  '  ■  ■  ■: •  -■  ■  -■  "■•■:-■:■ 

■vRed«Jy''\va3<^at'iiachiiies1top  apprentice  eighteen  year.*  old 
■'iind  had  rTOarlv   I'uishLd  his  .iitue     )[*■'  h»'ked   forw.ird  t..  a  fore- 


.MKCII  \.\1("\I.     l-DlTinX 


;v  Wn..  XO.   Xh.  4  ■',.::"■::■ 


niahship  more  than  to  an_\   hiny  il>e  in  the  World.     Tlie  con- 

>  ern    had   a    traviliny'   >ale>i 

the   shoji  ci  mid   m.ike       I  U 

made  .S.i.lHKI  a  year,      lie  di* 

to  |i\    fverxliody  and  wiiat 

"Keddy"  thon.yht  him  a  jiri 

reacli    so    hiyh    a    place. 

would  come   into  the   sho| 

after  hi:^  ord<  i>.      I  1 1'   came 

<ee   "keddy 

•Well.     IV^dy.'"  he^aid. 
man:"     'rrrit  he  sat  down 
be  icMcmaii   either  of  thi- 


laii.    \  an.   by    name,    who   sidd   all 

la-i  L;r.a<lna1ed  from  tlie  sliop  ami 
altont  as  he  liked,  w:'.s  looked  up 

le  said  ■went"   with   the  old  man,. 

rr  and  w  ondere*!  if  he  wonhl  t\er 
heiuxer  \'au  came  to  town  he 
talk   with   the   foreman   and   hiok 

in   oiK-  <la\    and   w  and.ered  over  t<.; 


as   you   ca'n    boss  men.      \<|u~ve   .ybt  to   >tart    m 
just  as  you  did   on   the   latwe   and   ])lal1er.' 


"II 


ow   can 


liractice.' 


! 


"when  are  you  lioim;  to  be  fofi;- 
nd  drew  'Iveddy'  out.  ".Vou  cau' 
lace  <rr  stMiic  other,  itist  as  spott  'c 

md   pra^'jtice  ■. ,  ' 


i.'^ki  il    ■  keddv, 


"I'tii    t>nlv  x«    Oub 


here  and  everybody  1iii:»sses   lie  ah<l  .1\e  jjot  to  do-as  i'lh  tobh" 

"Will,     kuldv'    lohn^'i).    \  I  >u..  cail   praiiii*    on   .iiu-   and    that'.s 

Johiisou,'' 

'■   "Me?"  ■''."■  "V^'-^;^^ -■■■'■  "'^ 

".\o,  not  y<»xi.  bm  joim.>  m.  l-.\er_\  m.m  ha?<  two.  distiixct 
I»ersonalities  in  the  oue  be  ly.  < 'ne  is  etierflctic,  aiubitiousv 
likes  to  do  riuht-and  LTet  rioil.u. That's  you.  "keddy.'  The 
otiur  is  careles.s,  shiftless,!  Ta/x  and  fond  of  a  i;<io(l  time.. 
That's  Jt»hiis<kU.  .\uw.  'keildy."  what  yoti'xe  jjot  t'»  «hvis  to 
Icam  to  boss  }ohii$pn.  yoi  r  othei'  s.c|f.  ^lul  yotj'll  iVttd  it  a 


bj,n  job.  W'lun  vou  *"an  b. 
htm  up  to  tlu-  mark  all  the 
about  it  — theti  and  not  till  x 
licet"  bo-'  moll-  tliaiv  oil 
The  idea  struck  "K'eddy" 
a  week  he  liiied  th<-  iiiiyU 
r>»»s.>vil  J«din«,on  till'  workn 
necessary,  and.  according;  to 
\'an  went  out- on  tho  roa«t 
Ml-  made  him   stndv.  check 


fohns«m  suecessinlly  and  kf'ep 
time  and  keep  him  i.;(>od  Matured 
ell  yini'll  luive  ihc.skill  and  pra«-- 
uiair."  ;  ~(: ''';./;,■.■■;'  :-  :,>.'■"' 
ind  he.  tried  it;  I ii  the  Cfurr- \  <•:' 
\<  "keddy"  the  fV>remaU  I  i- 
m  and  jacke<l  hiln  ui^  w  her.yv  er 
.Hvedrly.'V  Jidiii.soii  v>  as  tl  i)a<l  <  «m  . 
nd  "  keildy"  w  out  alter  JoUuson.' 
T  Iiiiii  Up  in  his^  work  and  had  a 


]>tH*r  opini|rn  of  Ivini  .i<eneritl  y.     <  hu    nitiht  lu    wiiit  to  a  >' 


•tiid  before  the  cnrtajn   r« ts'i. 
iVoiK  of  him.     <^ne  had  bee 
|Vdin-.f>ji  doiiiy?"     "lihe."  ■ 
man  at  the  shop-.  ni.iw,  m  r 
t<;  ton  nun  under  him  al,l  t 

"keddx"    Jioard    Uo  "nuire 
thoiiyht  "keddv."     "Mow  b.fiy  have    1. -been   foreman?     Wlu  li 


the  ijew.  wiii.si  wa.s  (uu  up 
w  I  .rk  in  it  w  ith  s'l ru»e  :  heljit 
h.id  beeii  foreman  I'or  .si.v  t 
jolutson  I  hadn't  nMti<e<l,  it.' 
I'his  is  said  to  be  a  t.iUv  s 
fnl  man.     Thiiik -it  Ovet.  Ti  i 


Let  nie  leave  this  tlious;li    will)  .you. 


t  )iic  sft'f    at    a    ItiiK'   liiiiL-i-s 


o  vv 
he  biard  two  peopK-  talkin.y  iir 
.away  .'Hid  said-:  "How's  keildy' 
i<l  the  other,  "lu's  assistant  1«,>re- 
irj.;e  of  i-rectiiij;.  Avith.  from  tliree 
e^  tiiue.'-^..'.."  :.•'■■^.■  ^. "."■,. ':-'■  -■:':''■.'• 
if    the    play.  ;  ^"Was   i   Yi>reiU;B(?'^ 


jix  ntoi  1,1  hs  before.  I  was.  put  to 
s  aiid  tnyvva^eS  raised.  Ves.  .1 
onths  and   was   so.  bnsv  bossiny 


>ry  of  the  T<:(l  start  of  a  sucress- 


Hir  J.i.>iiriit:y.  Oiit-  diiy  at  a  fiiiu' 
iiiiih'ts  our  Ik't'S.  l.ilfl,'  iut/  npyjiirnLi  ill  stiioll  J  hint's  [itith- 
fiilh  cotilimu'd  jiuiki:   ivrit  ;^  >«/;'    '■'/,'-'■''  .V. v^:;:       '■   /•-■- 


I'oi.ES   fim   Tk\.ss.mjs>io\ 

;uiu  wood  pole  s  for  transnif>'i 

,eo.sr    i>ln-    maiiUenancc    charL; 

I'liylaud  there  arc  many  nasi 

in   a   str.ii.yht    line,  with   the  rt: 


.1  N>>:  -  -The  eh«  'ice  bet  w  een  .stevl 
n  lines  i*  niainly  a  i|Ue>.tioti  of  I'lrst 
In  till  industrial  districts  of 
lis  wh\  vuiod  pole;,  e.nmot  he  run 
Niilr  that  the  span^  nsually  do  not 


exceed  J^5  yd.  in  leniitli.     I  op  ;  luh  spans  it  is  duaper  in  lirs!  ci«st. 


to  employ  w  I  Mid  poK ..  whii. 
I  ndcr  e.\cepti"iial  iondilioii>. 
ran  be  used  and  steel  pole-  i 
with  .advantatit'.  Steel  i)olt> 
and  funie-ladeu  districts  with 
because  experience  with  them 
li.is  shown  that  their  rate  of  < 
ofinaintenance  jn  .jiaintiny.  eti 


require  lio  after  maintenance, 
stlch  as  itKl'ornwall.  lon.siCr  s|i.-ins 
111  then  tindi>nl)tedly  be  employed 
>hould  nut  be  eiiiplo>ed  in  snioke 
ut  the  moi,t  careful  iinestigationl 
11  tramway  and  mil  way  systems 
cterioration  is  rapi<l.  and  the  co.st 
is  hijih- — IJ-i'  In.:iiiiit:''.         z,    .- 


.\PKll:.     1^)5 


T? A I  LW^Y    A<} E    OX ^  ETt it.    M  EiTU AXl C Al:    EXJl tl(  JJ^   v ' ;; >: 


:':jij^: 


■''-^^'^ 


'■•>»*;- 


K-:^'r- 


•  •  - 
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TURRKT    HKAI)    FOR    FI.AMNG    GUIDES, 
SHOFS  AND   WEDGES  ;^ 

\  ■'  BY   K.  O.  YKAkW<>OI>  y    ;  V    _\; 

'■        "Machine  Shop   hi.iciiuin,   VirRiiiiun   Kailway,   Hrinceloii.  W.  V«.         ';.:..■ 

'riU'  planer  tiirrot  heinl  .Vliowri  in  the  UlwiStration  was  <Iv- 
siviiud  by  tin-  \\riiir  luul" applied  to  a  l?etriok  &  Hufv^y  4J 

in.  l«y  JtJ  H.  <>pen-M«Jv  j''""^*^  f^""  y^V  "^^^^***'""S^"^^^ 
aiul  |)<)lh  tl)*'  msi<le  aJiVl  uu?:!;|<i:ew>f  >h<^ 


•  :     Turret  Head  S*!t  -for  Finishing  the   Inside  of  Shoe   Flartpes    • 

>.tfiMi.s,*  'fh<?  siiiijile  on  tlu-  t-r«i>si"ii»l  is  <H  ih^^>^-l,V■|<^ar<^  p;viicT^^^^^ 
;iH(l  (Ik-  <>iily  clra4iye  n'Muirvil  ior  lUo  aJH'^i'^"-M:'^'iV  '»'  liu-  iiir  : 
'  i;tt  lii-iK]  was  tlu-  iivseiliMn  of  a  treutrAl  Viu4  iiV.ilije  \'eriic;i1 
- 1  \<]*y.  a] M>iit ,  \v hjcli ; tlie-  t tirrcil  h tf aU  rey< >\\<^>..  .. ;'t"h t-  j ivr ici- ;Jius 
i) Mir  arm >.  lii rco  < it    w  bix-h  are  each   pr«>\ itU«4    \S it ji:  a  >iuyle 


Finishing    the    Outside    of    Driving    Box    Shoe    Flanges    with    Planer 

Turret   Head  •., 

tool  post  takiii5^  tools^  of; 4^  in^  by /l;^  in.  section.  The  fonrth- 
■ann  IS  i>r«»vitle<I  with  t\vo  t<«>1  )i6!<lers  in  Avb it'll  are  .sevuretl 
■•?4  in.  square  tools  lar  fiiiisbiiig  tbe  jn.sifle  of  shoe  and  \ve<lse 
flanges.     BotU  yui<le  bars  and  sboes  and:  \yed};«es  arc  danii)ed 


in  A  S4>eeial  jhi  pri>vickS(r  Vitif  a  *in)^le  iie   r^v^.  ilni>  nial 
%  necessary  tc»  lighten  t»«l  one  tito.  iTiebimj'hJi^llvc^w  .^..■ 

;  i  t,Ki)iH<'li\  e;  jiuiile   bar<     are   i>1ane«l     1r.  »\i..^hv  .>?>;ai{li    i^'Tging.      .V 
Vibe  taeeaixlb. all  sidt:s  b^ii>j4  niaobiiud  lit  i/iie  j-v'Jtirig:  reaiJjf^^-  :\ 

lor:  tinishinff  ""   ll»^   }j:ui<fe  l»ar  ^t■in<i<^^^/  v*^'' 

■  are  Votnpleieh    l|Ili^1led  at  ynt^  setltiig  reiiiiy  to  i?e  ptiiveU  joW  „. 
;tb<i  iMVyjiK-  and  laitl  oti'.     Th«.-  iniJ>ira.tioU!i  >l.o\\   tjnf  cun.MriiC-     ,  .- 
tion  of  the  inrn  I  Inad  wdtivli  pr<»vide5  i'or.p|;»niiiij:  irolb  sides'  :  V 
;i>r  tbtv  vvorlv   at   oiu'   titiit;:!     iiolib  the   ii)si<l«;  aiuV  on>sidte  of :    v 

'.  :»|ioes  ami  \ved!.ie>  ^irv  itnishcdw  one  .•i»*'r;^4vi«;;tiifi.  the  -single- .     ' , 
'too'  .iironnted   in    rbl-  i-traiiibt    arm    ii^   u<<d    Jj.tr    '"Ytf-Wiirij  li*e:   ' / 

vbwri/onial   Miri'ac<'>.     iiti-el   sboes  and    ^i^ilf^^v^  ii/c   Wvi^iy  UiVt:  .'  :; : 
ished::in  ilus   inatnu-iv  Jon  9-tO'  tl-' Ajciii^^VaL-l^.j-^         ''-.l"^  \--'^  [■'"'■/'■ 

SUGGESTIONS  FOR  A  PROPFRE\    KEPT   ::S 

■(MMM-^.  :■■:■'-■  ROUNDHOi;SE*^;;- .;.--,.-;■       ■;■;/:.■  V;" 

;Bv'w^tu:;APHcT6N.■-■•v'■  ■;■■■;•:;■  ;y         ^  [;■■'■ 

General  AlasU'i    Meclijuiir.  Canadian  G«)»crnmenl' KaitwaV*.  M<'«'<'f'!".i-J*»-  *.•■;-.■•,•  I." 

-   TIio  iV'T^onaii  v\i>. .  i>  oh<k'r-  the.  inijirv^sion  tbay  it  )>  mvxss^r)'    . 
.<'f-.niaiiitaili  a   c> .nniarati^eiy   larjl^V;  stail   itir  cthe   -jii-eial  jHirjnjse^^  ' 
>>f  keejMui.:   the    4\v'i\    clvaii    rs  .iindvr   a  nii">a|iirrcbei;i-i:'V<n;  "iis    itK'        " 
urtijifrriioir  t.i.  i •  niHlI^  iisc.  v.vpeTi-^'   directly   v'b.arjieaijR*   to  ,s>iiicl? 
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that  there  is  nossiru'lity  <>f  working  r)Ver  is  a  good  feature  and 
all  bins  should  lie  periodically  iiisi)ectf<l  by  chargchaiul  and 
foreman  to  insure  against  good  material  being  scrapped.  All 
scrap  should  u<i  t<.  tiie  bins  as  it  accumulates;  if  a  defective 
arch  bar  or  spring  banger  is  replaced  it  is  efjually  important  to 
make  pn^miit  and  projjer  disjJDsiiion  of  the  defective  part  as  it 
is  to  replace  it.  as  "far  as  organization  is  concerned.  All  scrap 
brass  and  copper  should  be  perst)nally  inspected  by  the  chargc- 
han'l  who  should  decide  regarding  its  disposal  and  a  system  of 
getting  proi)cr  receipts  for  it  should  be  in  effect.  Valve  bodies 
are  sometimes  condemned  owing  to  defective  scats  when  they 
are  litted  with  removaI>le  seats  and  it  is  only  necessary  to  re- 
new the  seats.  A  careful  check  should  be  kept  on  all  valves, 
gages,  regulators  and  air  I)rake  materials  and  recpiisitions  for 
new  stock  should  never  be  issued  without  first  ascertaining 
what  has  become  of  the  old.       ''~  '^J.:--^>.yof^ .'■■  -'-y- '..''■  li^ ■''["'■. 


CARE  OF  LYE  TANKS 


..f '^  -  The   lye   tank  is  an   important   feature   of  shop   e<|uipnient 
V"  for  the  repair  of  the  various  parts  of  the  air  brake  apparatus 
and    other    locomotive    appliances    which    has    received    com- 
paratively   little    attention.      The    writer    has    expe^nlented 
:    considerably   with   tanks  of   various   shapes  and   witii  Vi>^\  era] 
■.methods   of    regulating    the    solution    with    results    that    were 
very   interesting  as   well   as  beneficial. 

The  ideal  location  for  a  lye  tank  is  inside  tlic  shop,  where 

'.the   temperature   of   the   atmosphere   is  constant.     When   lo- 

•     cated  in   the  oi>en  air  the  conditions  are  such  that  it  is  ditili- 

C  cult  to  watntain  a  solution   of  uniform   strength.     It  is   ini- 
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^•.  !   "•■'"•"■^'r- Automatic    Regulating    Device    for    Lye    Tanks 
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iw^.-siiile  to  even  aj)i)roximate  the  anmunt  of  raw  lye  required, 
especially  where  the  contents  of  the  tank  are  being  con- 
tinually changed  and  where  the  tank  cover  is  not  a  close  fit. 
From  tests  made  in  the  open  air  with  a  tank  2  ft.  wide.  2  ft. 
deep  and  8  ft.  long,  the  solution  in  which  was  18  in.  deep, 
the  evaporation  at  an  atmospheric  temperature  of  80  deg. 
amounted  to  6  gal.  per  hour,  or  at  a  rate  which  would  result 
in  an  entire  change  of  volume  in  30  hours.  At  a  temperature 
of  20  deg.  the  evaporation  was  8  gal.  per  hour,  or  an  entire 
change  in  ,23  hours.  To  automatically  maintain  the  depth  of 
the  solution  at  18  in.  under  such  varying  conditions  proved 
to  be   a  difficult   matter.     The   common   practice   of   feeding 
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steam  to  the  solution  tnrough  a  Certain  size  hftHfr  Tn  the 
steam  pipe  proved  to  1j|;  wliullj-  unreliable.  .V  Sensitively 
operated  tloat  valve  gav*  very  good  results  so  long  as  the 
valve  remained  free  froii  leaks,  but  scale  from  the  steam 
pipe  would  lodge  upon  tl  e  valve  seat,  resulting  in  an  increase 
of  water  supply  and  con:  equent  danger  of  overflow.  Several 
float  arrangements  were  i  ried  out.  but  finally  the  device  shown 
in  the  drawing  was  adoj  ted  and  the  results  have  been  most 
gratifying.  V 

A  y^  in.  heating  pipe  it  located  around  two  sides  and  one 
end  of  the  tank.  To  previ-nt  excessive  boiling  of  the  solution 
around   the  down  pipe   t(    the   heater  it   is   well   laggecl  with 

1  't  pipe  from  the  single  heater  coil 

ve  ./   whicii   admits  the   condensation 

connection  is  made  at  the  tee  C.     A 


rope  asbestos.  The  outl 
leads  to  a  /4  in.  globe  \a 
to  a.  l/j  in.  pipe  B.     A  loo^ 


float  D  is  connected  betwee  ^  the  tee  and  the  inner  end  of  the  pipe 
/:.  .\s  the  solution  evapi  rates  this  pipe  will  be  ])ulle(l  down 
and  the  condensation  wi|l  flow  into  the  tank.  As  the  level 
of  the  solution  is  raised  tlje.  pipe  is  also  raised  until  the  excess 
condensation  Hows  out  al  the  other  end  of  the  pipe  B,  whicli 
delivers  outside  of  the  ank.  Sufficient  heat  to  bring  the 
solution  to  a  gentle  boil  and  an  ounce  of  raw  lye  to  each 
18  gal.  of  evaporation  se<  ms  to  meet  all   requirements. 

In  cleaning  air  pumps  waiting  repairs,  the  pump  is  placeo 
in  the  tank  in  an  uprigl  t  position,  supported  by  iron  bars 
which  engage  the  upper  flingc  of  the  center  piece  and  rest  on 
the  rim  of  the  tank.  Th  r  usual  steam  and  exhaust  connec- 
tions are  made  and  the  ajr  cylinder  inlet  and  discbarge  con- 

h  pipe  fittings,  the  open  ends  of 
c  t;.nk.  Tile  solution  can  thus  be 
the  cylinder  back  to  the  tank  with- 


nections  are  i)rovided  wi 
which  arc  immersed  in  tl 
taken  in  and  forced  out  of 


out  any  loss  and  the  co  inections  can  be  readily  changed 
for  passing  fresh  water  th  -ough  the  pump  without  its  coming 
in  contact  with  the  conte  its  of  the  tank.  By  this  arrange- 
ment the  interior  and  exti  rior  of  the  cylinder  are  thoroughly 
cleaned  in  a  reniarkaf»ly  short  time.  A  loose  partition  is 
placed  in  tiic  tank  to  pre\jent  the  disturbance  of  the  solution 
in    the   other  portions. 


JIG  FOR  PLANING  ECCENTRICS 


•■-••:>':.  BY  H.  L.  LoucKs  'J':-^\-\:':\..:::r.^^^  ■:i\c-:^ 

Machine  Sh«ip  ForeiJan,  Erie  Railroad,  Dunmore,  Pa.       ''.'.•.:' .^>..:: 

.\  sinii»lc  device  for  chuc  <ing  eccentrics  on  a  planer  is  shown 

ces  the  miscellaneous  collection  of 
recjuired  for  this  purpose.  The  de- 
clicd  to  the  planer  bed  and  is  3  ft. 
idth.  The  height  of  the  sides  is  such 
in    p<jsition    it   is    firmly    held    from 


in  the  engraving;  it  repl 
blocks  and  bolts  otherwi>e 
vice  is  designed  to  Ix;  .itt: 
A^/ii  in.  long  by  17'/t  in.  in  v 
that   when    the   eccentric    i 


Jig  with   Eccentric   in   Place 


rolling  and  may  be  secured  by  a  single  clamping  bolt  in  the 
tee  slot  in  the  bottom  of  the  jig.  Several  pieces  may  be  fin- 
ished at  one  time.  Other  tfiaterial.  such  as  shoes,  wedges,  gibs, 
crossheads,  etc.,  may  be  p(aned  in  the  same  device,  the  sides 
providing  a  means  of  pinching  and  holding  the  piece  in  line. 
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y  MACHINE  STEEL  FOR  SMALL  TOOLS 


BY  OWEN  D.  KINSEV  ,;rv^^\f 

■  •■' ■  ~  ■'  Toolroom  Foreman,  Illinois  Central,  Burnside,  HI.     :•"  '-  ■'*'"' 

Soft  ^teel  a?  a  material  for  manufacturing  small  tools  is 
worthy  of  consideration,  and  it  is  surprising  to  learn  how  ex- 
tensively it  can  be  used  as  a  substitute  for  the  higher-priced 
materials.  Steels  used  in  tools  in  railroad  service  may  be  classi- 
ikd  under  three  heads,  namely:  High-speed  steel;  first  carbon 
steel    and    second    carbon   Meel.    the    last    two    being   commonly 
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other  hand,  there  are  just  as  many  instances  where  a  solid  too! 
-is  pure  extravagance.    These  points  will  be  touched  on  later. 

First-grade  carbon  steel  is  particularly  suited  for  hand  tools 
and  for  llnishing  purposes.  It  is  esi)ecially  suited-  for  cutting 
tools,  such  as  hand  reamers,  hand  taps  and  dies,  shear  blades 
and  other  tools  of  a  similar  kind,  the  cost  of  this  steel  varies 
from  $15  to  $18  per  100  lb.,  and  although  inexpensive  as  com- 
pared with  high  speed  steel,  the  cost  of  solid  tools  made  from 
it,  such  as  crosshead  reamers,  knuckle-joint  reamers,  washout- 
plug  taps  and  other  heavy  tools,  amounts  to  a  surjirisingly  high 
tigure.  I'or  instance,  in  a  set  of  eight  crosshead  reamers  the 
steel  figured  at  15  cents  a  pound  would  aggregate  a  material 
expense  of  $67  alone,  not  considering  the  expense  of  handling 
the  heavy  b.irs,  cutting  off  and  getting  the  stock  ready  to  start 
the  work.  By  inserting  carbon  steel  blades  in  soft  or  machine 
steel  bodies  the  material  cost  totals  only  $16,  the  labor  being 
slightly  in  excess  of  labor  costs  of  machining  the  solid  material. 
Second-grade  carbon  steel,  which  is  worth  from  $10  to  $12  per 
100  lb.,  is  suitable  for  other  than  cutting  tools,  such  as  sectional 
expanders,  roller  and  expander  pins,  forging  dies,  etc. 

Soft  steel  ranges  in  price  from  $1.55  to  $1.75  per  100  lb.,  and 
can  be  used  extensively  in  manufacturing  small  tools  where 
good  case-hardening  and  heat-treating  facilities  are  available. 
For  cutting  purposes  it  cannot  be  relied  on  nor  is  it  recom- 
mended.   Hgwever.  for  many  other  j^urposes  it  is  a  very  valuable 
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■     '.  ~    Fig.    1 — Fine   Cutter    Made   of   Soft    £teei    Casehardened       X:';' 

known  as  tool  steels.  High-speed  .steel  is,  as  its  name  implies, 
a  steel  that  is  suitable  for  cutting  metal  at  high  speeds.  Its 
introduction  revolutionized  metal  working  and  has  brought 
aliout  a  marked  advance  in  i)roiIi;ction.  It  is  the  most  expensive 
of  the  three  grades  named,  its  value  ranging  between  $50  and 
$60  per  100  lb.     There  is  a  great  difference  of  opinion  as  to  its 
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Fig.    2— Sample    Bar    Showing    the    Depth    A    of    the    Casehardening 

(Twice   Actual    Size) 

economical  use.  Some  maintain  that  tools  made  of  this  steel 
should  be  made  in  one  piece,  which  obviously  entails  a  great 
amount  of  expensive  material.  There  are  many  instances  where 
a  solid  tool  is  the  more  efficient  and  economical,  and  on  the 


Blades  to  Ix  caulked  in  with 
alight  air ttammer 

Fig.  3— Rose  Reamers  of  Soft  Sted  with  High  Speed  Steel   Inserted 

•    Blades 


material.  One  instance  where  it  has  positively  jproved  sin>erior 
to  tool  steel  is  in  the  manufactnie  nf  flue  cutting  tools.  (See 
i'ig.  1.)  This  particular  tool,  when  made  entirely  of  tool  steel, 
was  a  source  of  much  trouble,  due  to  the  breaking  of  the  barrel 
which  holds  the  tool  steel  cutter.  We  found  that  if  the  barrel 
was  hardened  it  would  snap  off  when  under  working  strain.  If 
it  was  used  soft  it  would  do  the  work  better,  but  wh^n  the 
knife  broke  it  would  be  cut  in  two  by  pieces  of  the  knife  wedg- 
ing in  between  the  inside  of  the  flue  and  tlie  barrel  flue  cutter. 
Soft  steel,  case-hardened  and  drawn  t<i  4.50  deg.,  has  overcome 
tliis  trouble  completely  and  makes  a  successful  tool  in  every 
respect.     It  is.  moreover,  a  much  cheai)er  to<il  to  produce. 

For  manufacturing  flue  roller  bodies  the  soft  steel  has  proxed 
equally  satisfactory ;  in  fact,  it  is  superior  to  t<K»l  steel,  as  it  has 
an  elastic  body,  and  a  hard  atnl  tough  outer  surface.  Our  prac- 
tice is  to  case-harden  to  about  i/16  in.  deej).  cool  slowly  and 
reheat  at  1,600  deg.,  quench  in  oil  and  draw  to  450  deg.  in  an 
electric  furnace.  This  produces  a  hard,  tough,  outer  surface 
and  an  elastic  body.  Fig.  2  shows  the  texture  of  a  piece  of  ma- 
chine steel  thus  treated.  Eight  and  one-half  pounds  of  raw  ma- 
terial is  required  for  a  complete  flue  ^roller  for  2  in.  flues.  If 
made  of  second-grade  tool  steel  at  $0.12  per  pound,  the  ma- 
terial cost  is  $1.02  each.  If  made  from  soft  steel  the  same  tool 
costs  $0,125  for  material,  which,  manufactured  in  quantities  of 
six  dozen  shows  a  saving  of  $64.80  in  material.  Moreover,  a 
marked  gain  is  made  in  machining  costs,  which  just  about  covers 
the  expense   of  case-hardening  and  heat-treating. 

The  following  is  a  list  of  tools  which  we  manufacture,  util- 


..  f  :.-j. 
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:.izing  soft  steel  extensively :   Drill  chucks,  drill  sleeves,  drill  rc- 
■;  pair   sleeves,    drill    extension    sockets,    flue    cutter    holders,    flue 
roller  bodies,  steel  nuts,  equalizer  jacks,  square  sockets.   (Morse 
:  taper   shanks    for   machine   tapping  and   reaming)    rose   reamers 
-.'(high  speed  steel  blades  are  inserted  as  shown  in  Fig.  3),  cross- 
head  reamers   (inserted  first  carbon  blades),  knuckle  joint  ream- 


Fig.   4 — Group   of  Tools   in   Which   Casehardened    Machine   Steel    Has 
..,;.,  Been    Used    with    Success 

"      .         *    •       ■  '  > " 

-ei-s    (inserted   high   speed   blades),   washout  plug   taps    (inserted 
carbon   steel   blades),   counterboring   tools    (inserted   high    speed 
blades),   and   machint'   toil   Imlders    (case-hardened   for   holding 
inserted   liigh   speed   bits). 
•    Fig,  4  shows  a  group  of  tools  made  of  soft  steel,  the  mure  ex- 

;pensiy^  material  being  inserted.     .  /^v'v,<^  /  ••V:,;;>  '^  :':>'  ''■  •■j';:^  v.- 


RESULTS  OF  THE    LOCOMOTIVE   BOILER 

^.-V,;  ,:^.:.;;,/, ;-.;,:  0;;       INSPECTION   LAW*    .^ /;r  ■;;•-;: .:. 

-.,.        ,-,.       .^  BY  FRANK  McMANAMY  •      •.    ..  -    . . 

Chief  Inspector,  Locomotive  Boilers,  Interstate  Commerce  Commission, 
:    '  Washington.  D.  C. 

"  ~  TTte   r^fsuFts    so'^fer   olitaiiied    from    tlie   IbcomottVc   boftef  ih- 

ispectit^n  law  are  due  to  a  number  of  reasons,  among  which  are 

■  friore    careful    inspection,'   more    prompt    repairs    and    attention 

'.to     minor    defects,     investigation     and     classification    ot     ivery 

accident   that    resulted    in    injury,    with    a    view    to    determining 

the  cause   and   remedying  it^  and  giving   publicity  to  the  fnfor- 

.:  mation  C(jllected.       .       ...>■•  \-.*.^ •'.:'.:■  :.• 

Xo  railroad  man  with  a  trace  of  honesty  and  a  knowledge 
of  conditions  and  practices  prior  to  the  passage  of  the  law  can 
(luestion  that,  generally  speaking,  inspections  are  now  made 
more  carefully  and  more  regularly,  and  repairs  are  more 
promptly  ma<lc.  and  further  that  the  question  of  repairs  is  less 
apt  to  be  detertnined  by  the  number  of  loads  in  the  yard  await- 
ing movement,  altbougli  unfortunately  that  is  still  occasionally 
considered  to  be  the  deciding  factor ;  an  illustration  being  a  re- 
cent request  by  a  master  mechanic  to  operate  a  locomotive  with 
43  broken  staybolts  a  distance  of  312  miles,  because  they  needed 
the  power.  It  must  be  admitted,  however,  that  such  instances 
are  becoming  more  rare,  although  we  still  occasionally  find  a 
superintendent  or  trainmaster  who.  in  spite  of  the  fact  that  he  is 
at  the  other  end  of  the  division,  considers  himself  a  better  judge 
of  the  condition  of  a  locomotive  than  an  inspector  or  foreman 
who  is  on  the  ground,  and  orders  it  into  service  regardless  of 
its    condition. 

*From    .T    |iapcr    jiroented   <-.t   tlic    M:irch    meeting   of   the    Western    Railway 

Club, 
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The    importance    of    diving  .attention    to    minor    defects    can 
be   shown  by  a  single   iiustration.     During  the  last  fiscal  year 
18  persons   were   injureci   due   to   studs  blowing   out   of   fireliox. 
or   wrapper   sheets.      Ihi   practice   of   repairing    leaky   studs   hy-  : 
caulking,  or  permitting  t  lem  to  continue  in  service  without  re-/., 
pairs,  should  be  tiiscontii  ued.  ■•■<''"'.*■•'••■'•      :    ;^:    ■  •  -.1 " -il.' '• 

I    have    recently    had    occasion    to    read    very   carefully    state- 
ments  made   before    Con  jressional    committees    at   the   time    the- 
boiler  inspection  law   wa     i)en<ling.  to  the  effect  that  all  boiler> 
explosions  were  really  ci  own   sheet   failures  due  to  low  waterj.>- 
therefore.  were  man  failu  -es.     In  order  tn  correct  this  misaiiprc-'  -^ 
licnsion.   attention   is  din  cted  to  the  records  of  such  accidents.'..   ■ 
since  July   1.   1911.  /^./i-'r^  .;.•;^.-JVr.,^;;; ./ ;^ •;■■■. .^^^ 

During  the  ytar  1914,  is  compared  with  1912.  accidents  which 
are    usuallv    termed   Innlcr    exinosions    whiili    resulted    in    injurv 


have   decreased  44  per  ci 
and  the  number  oi  killed 


res   due  to  low    water  d< 
am    directing    attention 


uni're\cntal)le    have   been 
our    inxestigations    ha\e 


l>iostons    wiiKii    re^iHteu    m    inji 
nt.  or  from  97  in   1912  to  54  in    1914, 
and  injured  has  decreased  64  per  cent,,; 


r  from  29()  to  104.     Dufing  the  same  period  crown  sheet  fail-; 

creased  48  per  cent,  or  from  92  to  48. 
especially    to    this    class    of   accidents, 
first  to  show  that  the  cl^ss  of  accidents  wiiich  were  said  t<i  be 


materially   reduced,   and   also  because 
uiwn    that    by   proper   apjilication    and 

maintenance   of    boiler   ai|i)urtenancts    they    can    be   still    further 

reduced. 

"Every  boiler  shall  be  eqiMpi)e«l   with: 

at    least    one    water    glas^  and    three    gage    cocks.      The    lowest 

;.;agc   cock   and   the   lowesl   reading   of   the   water   glass   shall   be 


not  less  than  3  in.  above 
While  it  may  be  a  compl 


lestly   not   a  comjjliance   v 
Conducive   to    safetv.    as 


he  highest  point  of  the  crown  sheet."' 
lance  with  the  letter  of  the  law  to  lo-." 
cate  these  appurtenances  nhere  they  can  l)e  mi*st  easily  applied,.-;, 
ri-gardless   of   their    conve  lience   to   the   enginemen.    it    is  inani- i  • 

ith  the  intent  of  the  law.  and  is  not V. 

(n    improper    or   inconvenient    1«  cntiou...' 
ith  their  proper  use.     A   certain   type  :.; 
r  gl.iss  located  directly  behind  tlu-  en-;:.;- 
f  sight  of  the  fireman.     In  otiior  in-.'^. 
so   obscured   by   other   boiler   appur-.^'- 
lenances  or  by  an  improjk'r  shield  that  it  is  difficult,  an. I  ui.der •';.*: 
certain  conditions,  impos:  iblc  to  see  the  water  level.     A   recent."' 
investigation  of  a  crown  sheet  failure  showed  that  the  cab  ar-'\ 
rangement  was  such  that  the  water  glass  and  gage  cocks  were:, .■ 
9  in.  above  the  engineer's  head  and  that  he  regularly  carried  a'" 
small  keg  to  climb  upon  t)  try  the  gage  cocks.     Can  it  lie  seri-  .'^ 
ously    questioned    tliat    sue  i    conditions    cause    accidents,    iiarticii- 
larly  when  operating  in  a  busy  terminal?     Using  a  shie.d  that 
(ibstrncts  the  view  of  the  water  glass  is  also  too  commi  n.     Ihev 
manner  of  api)lication  is  al  <i  important,  both  as  to  water  glasses- 
and  gage  cocks. 

We  also  find  that  the  n^mncr  in  which  gage  cocks  and  gage 

ndicates  that  the  purpose  for  which 
they  were  applied  did  not  ifceive  sufficient  consideration.  While 
the   api)lication    of   a    dripjer   is    important   to   prevent    ti:e    dis- 

is.froin   scalding  anyone  in  the  cab.  .-. 
close  to  the  gage  cc>cks  that  the  nip- V: 
dripper.   ijrcventin.e  enginenun    from 
ipper  ]»ipes  riccasionally  become  ob-  '■ 
in  which  event  the  soun<l  of  water; 


which    shows    an    increase 
the    corresponding     period 


jilitc  list  of  all  that  have  o 
resulted  in  1  killed  and  15 


charge  from  the  gage  coc 
it  shoubl  not  lie  located  .so 
pies  extend  down  into  the 
seeing  the  discharge,  as  d 
structol  and  fill  with  watei 
ind  steam  are  identical. 

I'ailure   of  injector  stean   pipes  continues  to  be  one  of  the..  •;. 
most    frequent   causes   of  s<  rious  accidents,   and   is   the  only   one  /"-' 

during    the    present    fiscal    year   over: 
for    the     previous    year.      To    bring  "'-'v 


out  clearly  the  cause  of  tli  sse  failures,  the  following  is  a  com- 


rcurred  since  July  1.  1914.  and  which 
injured,  showing  the  cause  of  each:" 


I.NJECTOR  Steam  Pipe  Fail  ires,  Jily  1.  1914.  to  March   1.  1915 


1.  Collar  hroke  ov   ripht   injcc 


2.   Steam   pipe   to  left   injector    )le\v   off  wliere  brazed  to   collar. 


.'?.  Injector   steam    pipe   blew   o 


f;    union   nut   broke   while   Ijeirs!   tiRhtencd' 


or   steam  pipe,   «1ue  to  old  crack  in  collar.- 


Apkii..   1515 
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under   pressure,   duo   to   defective   nut   and   u~e  of   iniproi>er   tools   for   making 
Repairs. 
•  -'■    4.   Threads  stripped  in  ihjector  steam  pipe  uivion  nut  while  hetng  tightened- 
under  pressure;  nut  too  light  and  threads  badly  worn. 

5.  Injector   steam   pip<e   blew   oil;   uiiiou.nut   broke  while   being   tightened 
ui.der  pressure. -;■■'..:;  -    :  j-':'-' ''.'.'  -^''/^'■"r^i^'f'^'}'-:'.  "    N  :■  ^.  ■ -^  V^' ■  v'  ':■'•  i^-^'i '' 

6.  I'nion    to    left    injector    stc.im    iii|>e    blew    oflF.    fatally    scalding    fireman' 
;..who  was  attempting  to  tighten   it   under  pressure;   spanner  nut  too   large. 

■■;.-,    7.   Steam    pipe    to    left    injector    pulled    loose    at    turret    connection    due    to 
•■•  defective  brazing  and   injector  not   properly  braced. 

•.',"■'    8.  Left   injector   steam   pipe   collar   broke   at   injector   throttle   connecfioii; 
old  crack   in    flange   of  collar   av.d   wrapped   with    asbestos  to   stop   leak.   ;.  ._/  ...■ 
9.  Injector  steam  i)ipe  collar  broke:   defective  collar.  -.        " 

•;>     10.   Injector    steam    pipe    span:  er    nut    broke    while    being   tightened    under 
"    pressure. 

11.   Spanner  nut  on  injector  steam  pipe  broke  while  being  tightened  under 
pressure.      Xut    h;ul    been    badly    dnniaged    previous    to    accident    by    use    of 
hammer   ar.d    set. 
.'•'12.   Injector  steam  pipe  pulled  out  of  collar;  improperly  brazed.'  .    ;,.. 

13.   Spai'.ner   nut   on   left   injector   steam   pipe  broke   while  being  tiKfrtercd 
under   pressure;   due  tw   use   of  improper  tools. 
;.■  •     14.   Injectr.r   steam   pii>e   broke   at   brazing.  ->-..-,     .;>•'.,>• 

..-'•''.15.   Kight  injector  steam  pipe  collar  broke;  defective  collar.   .-■■■■..'.]"■-■:■/- v. 
'■■•.••'MS.  Injector  steam  i)ipe  collar  broke;  defective  coUar/.-^:::'  :?,.'  :>.'V  ■_••-■-',  ■'■.•• 

"v'  The  nine  failures,  four  of  which  were  due  to  |K)or  braziii}? 
and  live  to  collar  or  sleeve  breaking,  can.  I  believe,  be  pre- 
vented by  extending  the  pipe  through  the  collar  or  sleeve  and 
Hanging  or  beading  it.  thus  reinforcing  the  collar  and  reducing 

f  the  strain  on  it,  as  the  end  of  the  pipe  itself  will  be  solidly  held 
in  the  joint;  therefore,  it  will  carry  the  load.  If  properly  ap- 
plied in  this  way,  l)razing  is  not  necessary,  althougii  it  can  be 
dnne  if  desired.  This  method  of  application  is  at  least  as  cheap 
as  brazing,  and  defective  or  improper  workmanship  can  l>e  dis- 
covered by  inspection,  which  is  impossible  with  the  brazed  Cftn- 
nectinn. 

••■  \'.Thel*e   are   oilier   results,   mort  or  less    indirect,   luiiof   sub- - 
stantial    benelit    to    the   carriers,    among    which    are    a    reduction 
in  the  number  of  engine  failures,  as  we  have  numerous  records ^ 
of    hjcoinotive    performance    wh^cii    show    an    increase    of    from 
200  to  800  per  cent   in  the  miles  per  failure  since  the  law  be- 
came effective,  which   it  is  admitted  is  largely  due  to  improved 
conditions   resulting    from   the   stimulating  effect   (jf  the  law.     A, 
saving    in    fuel    is    another    result    of    the    improved    conditions" 
lirouglit    about    by    comjiliance    with    the    requirements,    among 
which  are  prohibiting  the  use  of  flue  plugs  and  providing  thatC 
iioiUrs  trust  be  more  carefully  washed,  and  must  have  all  scale. 
reii!o\ed  from  them  wl.en  in  tlie  >hop  for  repairs.  an<l  that  leaks  ;- 
both  inside  and  oiuside  of  the  firebox  must  be  kept  U^  the  mini-'^' 
nntm.         -s::^-^..'  :■•'  '■:-:-''^  '..:  ';■■:  '"■v^-^:.;-: 

.,     1-aiIure   to    properly    wash    and    scale   boilers    is   another   evil 
whicii   had,  grown   to  alarming  jiroportions,  due  perhaps  to  the 
fact    that    washing    or    scaling    a    boiler    is    among    the    most    di.s- 
agreeable  tasks  aro  nd   a   sl.op.  and   is  too  often   performed  by! 
inconii)etent    or    indifYtrent    labor    not    properly    supervised,      ln^ 
addition    to    being    one    of    the-    chief    causes    of    leaking    crown 
and  staybolts,  tests  have  showii  that    '/r  in.  of  scale  on  heating", 
surfaces    results     in    a    loss   of    approximately    15    per   cent   of 
the    value   of   the   fuel;    therefore,    clean    boilers   mean    in    addi- 
tion   to   increased   efTcie-ncy  .i    saving   in   cost  of  fuel   as   well   as- 
in  the  cost  of  repairs. 

:-■;.   W  bile  it  can  not  be  doubted  iliat  the  remarkable  decrease  in;' 
the  number  of  casualties  and  the  improved  conditions  noted,  as 
well  as  many  others  are  a  direct  result  of  the  operation  of  the. 
law.  I  do  not  wish  to  be  luulerstood  as  claiming  that  those  who. 
are  administering,  the  law  are  entitled  to  all  credit   for  the  im-^ 
pro\ement    shown.      Such    results    could   not   have   been   accx)m- 
plished   without  the  co-operation  of  the  railroad  officers,  which  . 
we  have   in   a  great   me.isure   receive!.     However,   co-operation- 
does   not  mean   that   we   should  ignore   defective   eruditions  and 
permit  locomotives  to  remain  in  service  in  violation  of  the  law..-; 
and  that  will  not  be  done;  it  does  ncn  mean  that  attempts  should^'-. 
be   made   to   conceal    defects   by   making   improper   inspections   or 
I'V    certifying    to    reports    which    do    not    represent    acttial    con- 
diti»»ns.  '.•.-  .,^'  ,  •.'..,-.-' 


VMr.  McManamy  also  called  attention  to  the  tJefeiraUtity  of  liav- 
ing  the  opening  in  the  boiler  for  the  botl-m  water  g^lass  litting 
above  the  crown  sheet,  for  if  any  obstriK-iiein  t«ccurred  in  the 
top  connection  the  gage  glass  would  not  drain  until  the  water 
wa.s  below  the  crown  slieet.  leases  »cre  mfntic«ned  where 
hostlers  and  lire-up  men  used  the  bottom  water  glass  cock  for 
an  indication  of  a  sufficient  amount  of  water  for  'jrtng-up.  anel 
under  the  above  conditions  it  is  evident  thx^t  th«rt  would  be  ii«» 

Water  on  the  crown  .sheet.  It  was  also  pointtd  out  that  the  cir- 
culation of  water  through  the  arch  tubes  would,  if  tlie  glass  was 
located  near  them,  influence  the  height  an«I  give  :;  false  re:tding 
causing  racing  or  a  fluctuati«<n  of  the  water  in  the  glass.  M.  1). 
Franey  stated  that  he  has  eliminated  the  tr<^uble  with  racing, 
due  to  the  circulation  of  the  water  through  the  arch  tubes.  In- 
cutting  oft  the  inside  ends  of  the  water  .ulas*  cocks  at  an  angle 
of  45  deg.     In  this  way  there  is  a   shelf  i>elow  the  water  glass 

.cock  opening  that  would  protect  the  water  jnst  above  it  from  the 
effect  of  this  circulation.  He  also  stated  that  it  is  preferabk- 
to  insert  the  gage  e-ocks  and  water  glass  ce»nnecti*''ns  on  sloping 
boiler  heads  horizontally  rather  than  at  right,  aiigies  to  the  boiler 
sheet.    ■':    '      '.'"■'_'.-/:  '^y  ....'•  ''••'■\-;  .i""^"..;'  •';;';  >:>'"'; 

.The  subject  of  leveling  boilers  for  the  application  of  gage 
cocks  and  water  glasses  was  discussed  and  the  n:ajority  of  the 
members  speaking  on  this  subject  believed  that  the  rubber  iiose 
and  water  glass  method  was  the  most  satisfaetorVi  the  boiler, 
of  ct^urse,  having  been  leveled  with  the  fratne.-.:    /:../,■  .::a*... 

In  answer  to  a  question  regarding  the  use  of  flue  thimbles, 
Mr.  McManany  stated  that  the  governmem  has  made  no  re- 
striction on  their  use,  that  matter  being  left  to  the  judgment 
of  the  men,  but  if  it  were  found  that  this  practice Was  being 
abuse'd.  action  would  be  taken  concerning  tliat  particular  case, 
kegardii-g  the  reporting  of  alterations,  he  believe'U  that  this  rule 
was  somewhat  misunderstood,  and  that  if  the  rules  were  read 
niote  carefully  much  of ,  the  unneces$ar>-  tffportftig  -Could  be 
eliminated.  ,  ^^■:"'    .::    -.    :.    'i:  .;;.-/: ''l.       •    ..  •..   v    v,-" 


PORTABLE  RIVET  FORGE  AND  BLOW 
^;  TORCH 


;/:;.'■■  ?;  BY  W.  S.  WMITFOKD     ;;•.".;  '''    t   .;  :v.i^^3V^ 

'     peneral  Foreman,  Chicago  &  North  "'—— —t.  ttif-ii'iiiiiit'rt^'^li.'''' """"" 

The  accompanying  illustration  shows  a  portable  rivet  torge 
an<l  blow  torcli  which  was  designed  by  E.  T.  Nicholson,  tln' 
boiler  foremtin  at  this  point,  for  use  in  the  roundhouse.  Fuel 
oil  is  usedand   air   can   lie  obtained   either  from   a  loconiotivv 


.    .■,  ■ .  .-.      ..  ■    *•  ■ 

Portable  Forge  and  BIrw  Torch  for  t frf  In  rtniiriiiMpilga" 

or  the  roundhouse  air  line.  The  forge  is  itiade  i:p  of  a  12  in. 
by  -10  in.  air  drum  securely  fastened  to  ?n  old  tn-ck  an<l  iIk 
hre  pot  extends  up  over  the  drum  as  shown  in  the  illustration. 
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The  blow  torch  is  very  useful  in  straightening  front  frames, 
running  Ward  brackets,  tank  angle  irons  and  heating  frames 
for  thennit  welds.  It  is  used  Ity  unscrewing  the  _^niall  pipe  at 
the  reducing  hushing  which  leads  to  the  furnace  and  attaching  a 
hose  leading  u<  the  torch.  This  apparatus  is  very  easily  made, 
and  old  material  can  be  used.  It  will  i)ay  for  itself  in  a  very 
slmrt   tiire.       ,  ■-  :  ■■,■■■:':■ 
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••-.■;  r'-r"v, l-^ •^"■■\> ■•  .:^ vVv^  iri'- 


pipe  about  equal  in  k  ngth  to  twice  its  outside  diameter,  one  end 
of  which  is  threaded  is  slipped  over  the  end  of  the  tube.  A 
tight  joint  is  made  hyl  expanding  the  tube  near  each  end  and  in 
the  middle  of  the  pipjs  with  a  roller  tube  expander,  care  being 


POST    CLUSTER    FOR   EXTENSION   CORD 

''f''r:::^i-W'-<-:-^:^-<^-'-    PLUGS      ^^ ■:<'■::---:' :^--^^'^'^'>' 


■  ;--.-J-'v'; '  "''?^  C':':''   BY  F-  ^-  BENTLEY,  JR.         ' 

.It  is:  virlten  necessary  for  a  number  of  individual  extension 
lights  x>'  be  used  by  men  working  on  the  same  jol^  in  the  erect- 
ing shop.  The  illustration  shows  a  plate  to  which  are  secured 
a  riUTnber  of  plug  lx).Kes  to  which  several  extension  cords  may 
be  attached.  I5y  the  location  of  such  plates  at  suitable  intervals; 
all  extension  lights  may  be  attached  to  plugs  near  the  work,  thus 
providing  greater  safety  than  is  possible  where  long  cords  are 


Ends  of  Tubes  Expanded  Into  Short  Pieces  of  Pipe 


taken  not  to  enlarge  tl*  size  of  the  thread  by  too  tightly  expand- 
ing the  tube  at  these  points.  In  this  manner  the  ends  of  old  tubes 
may  be  readily  adapted  to  receive  standard  pipe  fittings  and  may 
b^  used  to  build  substantial  pipe  lines  about  the  shop. 


intia 


±D 


■rc 
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FIXING  STANDARD  TIME   FOR  A  BONUS 

SYSTEM*  :;;^>--^;;^^-?r:;^ 

■■;•'■  ■■>  •  V  .  .  ■■■•'"••  ■•:'^;.i:'=<'^ ';■•.>.;;; A 

The   bonus   system   wps   established   in   one   department   of  the 

Atchison,  Topeka  &  Sailta  be  shops,  at  Topeka,  in  1904,  by  Har- 
rington Emerson.  At  the  beginning  an  effort  was  made  to  es- 
tablish a  really  scientitt  system.  Each  operation  was  carefully 
observed  and  timed  witfi  stop  watches  and  standard  tasks  were 
so  «et.  ; 

■"In  the  latter  iiart  of  the  year  1906,"  says  the  company's  book- 


let explaining  its  Ixmus 
nient  from  exi)erKnct 
be  obtained  by  adoptinj 
This   sinij)litied   plan   an 


Terminal    Boxes    for    Extension    Cord    Plugs 


used  with  the  connection^  at  Some  distance  from  tlic  work. 
With  the  long  cord  there  is  always  the  p<jssibility  that  the  plug 
may  be  accidentally  pulled  from  the  box  at  a  time  when  failure 
of  the  light  may  result  in  injury  to  the  user.  The  support  is 
made  of  2-in.  pipe  through  uliicb  the  wiring  is  conveyed  from 
the  post  to  the  boxes,^.^/- v;  ,  -■.•••:;:■•;  =  : 


>t'SING  OLD  BOILER  TUBES  AS  PIPE 


system,  "it  was  decided  by  the  manage- 
tpus  far  gained,  that  better  results  would 
the  simplified  Santa  Fe  efficienc}'  plan, 
iking  other  things  involved  the  abandon- 
ment of  timing  operatio  is  with  stop  watches  and  the  installation 
of  a  system  for  fixing  r  ites  by  a  staff  of  bonus  supervisors  said 
to  know  the  work  thoroi  i;hly.  To  f|uote  one  of  the  officers  of  the 
company  "our  supervisors  have  become  so  proficient  that  they 
know  by  looking  at  a  process  the  time  it  should  be  done  in,  and 


more     accurately    than    by    using    stop 


they    can    set     the    rates 
v.alches."' 

lew  reputable  eiiticien(  y  engineers  would  accept  such  a  state- 
ment without  much  que  itioning.  In  fact  it  seems  self-evident 
that  no  method  ol  fixing  standard  time  by  observation — no  mat- 
ter   how    skilled    the    ob  lerver — can    be    as    accurate    as    one    in 


which  e\ery  movement  i 
lully   and   repeatedly   tin 


;;;:.;>>:;:■.•;.;".;  V'^--^:-'    BY  J.  P.  NOLAN 

'.Assistant  Superintendent,  Moritan's  Louisiana  &  Texas  Ry.,  Algiers,  La.    ;  ^ 

Efforts  have  been  made  to  make  pipe  lines  for  steam,  water, 
air.  etc  from  old  boiler  tulies  by  swaging  down  the  ends  of  the 
tubes  to  pipe  size  and  threading  them  or  liy  welding  sliort  pieces 
!of'pipe  to  tile  ends  of  th.e  tube  and   threading  the  ends  of  the 


l)rodi'cing  new  jobs  win 
elements  tiiat  are  comii 
easily  atljusted.  lUit  es 
fering    from    obi    ones 


the  iierlormance  of  each  task  is  care- 
1   under   varying  c<inditions.     Changes 


in   locomotives   and   in   n  ethods  of  manufacture  arc  continually 


ii  may  in  jiart  be  resolved  into  certain 

on    to    old    operations,    and    so    can    be 

ecially  in  repair  work,  new  tasks  dif- 

iVe   constantly   coming   up,   which   make 


necessary   new   schedules 
tl'csc  schedules  are  iiiad( 
siiall   1;e   paid.      I'nder   tl 
tl'.e  more  reason   for  wor 


for   payment.      In   the   Santa   Fe   shops 

)y   one   person   who   determines   what 

ese   coiulitions,   therefore,   there    is   all 

:iiag  out  a  system  for  fixing  rates  that 

will  be  precisely  fair  anc.    just  to  the  men  dealt  with,  .v-,-./:,';, • 

Moreover,    under   the   frescnt   plan,   which   has   eliminated   the 

timing  of  separate  parts  Af  each  operation,  there  is  not  the  same 

opportunity  which  existec^  under  the  earlier  plan  for  each  worker 

to  determine  the  fairness 


•',-  Old    Boiler   Tubes   Joined    by    Standard    Pipe    Coupling 

pipe.  Satisfactory  results  have  not  alwaysvbeen  obtained  by  the 
first  method,  however,  because  the  worn  tubes  are  often  too  thin 
to  form  a  substantial  joint  after  being  threaded.  The  illustra- 
tions show  an  effective  means  of  joining  old  tubes.    .\  piece  of  gas 


and  accuracy  of  the  company's  stand- 
)r  himself  the  time  fixed  for  each  part 
of  his  task.  This  is  esp;cially  important  in  a  shop  like  those 
on  the  Santa  Fe  where  here  is  no  method  for  collective  rep- 
interests  when  the  process  of  "stand- 
setting  is  goinglon.  .  -rv"- .  ■.■ 
Men  doing  their  tasks  ii  standard  time  afe  said  to  be  100  per 
cent  efficient  and  those  achieving  over  66.7  per  cent  efficiency 
earn  bonuses  according  t(  i  their  output.     "At  66.7  per  cent  ef- 


ard  by  tiieans  of  testing  f 


resentation  of  employees 
ard  time 


•E.xtract  from  a  report  by  Z  inas  L.  Potter  of  the  Department  of  Surveys 
ind  Exhibits,  Russell   Sage  Fot  ndation,  on   Industrial  Conditions  in  Topeka. 
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iiciency.*  the  coinpany's  explanatory  booklet  states,  "the  com- 
pany acknowledges  having  obtained  value  received  for  the  hourly 
wages  paid."  The  presumption  is — and  this  is  in  accord  with 
the  principles  of  the  bonus  system— that  those  below  66.7  per 
«ent  efficiency  do  not  return  "value  received"  for  their  regular 
wages.  In  other  words,  save  for  a  few  who  may  be  exactly 
66.7  per  cent  etiticient.  tlmse  who  are  unable  to  earn  bonuses  must 
Tie  a  direct  loss  to  the  company.  In  an  efficiency  system  those 
failing  to  earn  bonuses  become  for  this  reason  subjects  for 
special    investigation,    and    if    their    failings    continue,    for    dis- 

•charge.  '  ■  " 

:  An  investigation  for  the  month  of  October,  1913.  showed  that 
while  60  per  cent  of  the  workers  earned  bonuses.  40  per  cent 
did  not.  If  the  point  where  Ixinus  earnings  begin  marks  the 
point  where  the  company  receives  value  for  regular  wages,  then 
the  great  majority  of  the  541  workers,  making  up  this  40  per 
cent  (except  for  a  few  who  may  have  been  exactly  66.7  per 
cent  efficient),  must  have  been  a  direct  loss  to  the  company. 
It  is  not  likely,  however,  that  men  whose  product  is  of  lower 

•Value  than   tlieir  wages   would  be  continued  at  work,  and  the 

';presumption  must  be  that  66.7  per  cent  efficiency  does  not  mark 
the  point  at  which  the  company  gets  "value  received"'  for  regu- 
lar wage>.     Tims  it  appears  that  the  methods  of  fixing  the  task 

:M^hidi    the    workers    must    perform    before    beginning    to    earn 
bonuses   is   neither  accurate   nor   scientilic.  ;• '.-,^;. :.;;..  ■,■ 'y  ]:■■;':.':': 
Another  fact  was  brought  out.      The  percentage  of  meti  able  " 

'to-  earn  bonuses  varies  greatly  from  tra<le  to  trade.  Only  50 
per  cent  of  the  boiler  makers,  for  instance,  45  per  cent  of  the 
pipefitters,  and  Zl  per  cent  of  the  car  repairers,  as  against  100 
per  cent  of  the  cabinet  makers.  ^7  per  cent  of  the  painters,  and 
W  per  cent  of  the  blacksmiths  were  able  ti:>  make  this  extra  pay. 
These   very   wide   variations   indicate   that   "standard   time"   has 

.::not  been  adjusted  so  as  to  reward  e(juall\  relative  equality  of 
skill  in  the  different  trades  afid  suggests  that  methods  for 
tixtns  standards  arc  far   from  being  accurate  or  scientilic    . , 


FINISHING    CAR    AND    ENGINE    TRUCK 
€.Jl-i^i'M  BRASSES    BY    GRINDING 


: ;?-;;  r  bV   R.  e.  brown.  'Xts{ 

•■',.' ■•.v'..'.;;lVIachine  Shop  Foreman,  Atlantic  Coast  Line,  Waycross,  Ga. 

:..  Ari  economical  method  of  preparing  car  and  engine  truck 
brasses  for  babbitting  is  in  use  at  the  Waycross   shops  of  the 

•'Atlantic  Coa5t  Line.  The  brass  patterns  have  all  been  made  to 
fnii^hed  size  and  the  rougli  castings,  instead  of  being  bored, 
are  taken  to  an  etr.erv  wheel  where  all  scale  is  ground  away 
from  the   circle  of  the  brass,  leaving   the  bright,  clean   mttal 


Grinding   Wheel   for  Fini«hing   Car  and    Engine  Truck    Brasses 

•  (exposed,  if  he  brasses  arc  then  spotted  on  both  sides  of  the 
center  with  one-half  inch  holes,  filled  to  a  deinh  of  one-quarter 
inch  from  the  drill  point.  They  are  then  placed  upon  a  form 
and  babbitted.  This  method  has  been  in  use  for  more  than  a 
year   with  excellent  results,  and  the  cost  of  doing  the  work  is 


much  lower  thaii  by' the  old  method  of  boring  all  brasses.  The 
wheels  used  are  five  inches  in  diamter  by  nine  inches  Umg  and 
are  mounted  on  a  double  wheel  stand  as  shown  in  the  drawing. 
A  simple  device  is  used  for  handling  the  brass  while  it  is  being 
ground  and  is  readily  attached  to  and  renwved  from  the  brass 
by  means  of  two  set  screws.  By  this  method  an  unskilled  helper 
is  able  to  linish  from  25  to  30  brasses  in  an  hour,  whereas  when 
boring  the  brasses  the  output  of  a  mechanic  was  about  12  per 
hour.  ..■-.■... ':.v.-<  „    .     ;.■:.,   •- ■■;:'.-.^'--v;-"  •  ••     .--.^  ■    - 

•'^^&    TURNING  ENGINE  BOLTS    v; 


/'z%cie(^^ -^ ':.'■■ 


'\:-\'-<C  BY  C.  L.  DICKERT  .^:^^;    ; 

:'=^-.-,' Assistant  Master  Mechanic.  Central  ol  Gcor^.  Macon.  Gm.    ■ 

.'■  ^"r  ••'''  ■   ■ .  ■-.  .:_■  :'' 

A  system  of  standard  engine  bolts  and  reamers  lias  been 
adopted  by  the  Central  of  Georgia,  and  a  machine  tool  group 
installed  at  the  Macon  shops  especially  for  the  manufacture  of 
bolts  on  shop  orders  for  stock. 

Bolts  are  made  on  shop  orders  in  quantities  of  from  2.000  to 
6.000.  ranging  in  sizes  as  shown  in  the  accompanying  table. 
Occasionally  small  lots  are  made  to  fill  in  where  the  most  used 
sizes  in  stock  have  been  reduced.     The   diameter  of  the   stand- 
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Standard  Taper  Bolt  Sizes  Used  on  the  Centra!  of  Georgia 

.5- 

ard  bolts  under  the  head  varies  by  32nds  from  13/16  in.  to 
1  17/32  in.,  and  each  size  is  designated  by  the  numl)er  of  32iids 
in  its  diameter.    The  standard  lengths  range  from  4  in.  to  IS  in. 

All  reamers  are  sized  and  marked  at  the  large  end.  to  corre- 
spond with  tlie  size  of  the  bolt  under  the  head,  so  that  both  can  be 
ordered  according  to  the  size  of  the  reamer.  With  this  arrange- 
ment the  hole  is  reamed  to  suit  the  bolt,  and  only  in  special 
cases  where  it  is  difficult  to  ream,  is  the  bolt  fitted  to  the  hole. 

The  bolts  are  largely  carried  in  store  stock.  However,  in  the 
erecting  shop  suital)le  bins  are  provided  for  a  small  number  of 
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each  size.  Fre(;uently  only  one  or  two  bolts  are  needed  and 
this  saves  special  trips  to  the  store  house  in  such  cases.  When 
a  number  of  bohs  are  needed  for  bolting  up  cylinders,  new- 
frames,   etc.,     they    are     drawn    from     the    store,     cut    to    length, 


Glitter   Heads.    Blades   and    Gages  for   Adjusting   the   Heads;    Hollow 
Gages  for  Testing   Turned    Bolts  •» 

;'■•'■';•.•■  :-/.■.■.  •:  ■    ''.-r   '  .'^V  ■?' ;■:'■-'■    ■' ■;  :  ''•'''■'■^::- '■'■■.■  A' rx-  :■■'.' -J.- 

threaded,  and  placed  at  the  cnpfnc  where  the  machinist   reams 

the  holes  and  drives  them   in. 

The  group  of  machine  tools  devoted  t<i  tlie  linisliini^  i>\   bolts 

is  made  up  of  one  3-in  pointer,  a  4-spindle  bolt   turner,  a  bolt 

alterer,  one  triple  lioail  Iiolt  cutter,  one   14-iii.  ;m<l  one   lO-in.  en- 


Four-Head    Bolt    Turning    Machine 

Liine  lathe,  two  center  drills,  and  two  nut  facers.  One  of  the 
illustrations  shows  a  pile  of  rough  bolts  as  received  from  the 
bolt  header.  They  are  first  pointed  in  order  that  they  will 
properly    enter    the    cutter    head    of    the    b(>!t    turning    machine. 


YcL.  f^.   So.  4 


This  has  four  heads  and  is  shown  in  (  ne  of  the  illustrations. 
The  cutter  heads  are  located  in  the  base  of  the  macliiiie.  and 
the  bolts  are  driven  iito  them  by  revolving  spindles.  The  cut- 
ter heads  are  fitted  \  ith  removable  blades  which  are  adjusted 
lor  diameter  and  tapei  by  means  of  plug  gages.  A  set  of  hollow 
gages  are  also  provide  1  by  wliich  tlie  turned  bolts  may  he  tested 
both  as  to  the  correct  less  of  size  and  taper.     The  bolts  are  fin- 
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Group   of    Machine   Tools    for    Finishing    Engine    Bolts     /."•;' 

ished  witii  one  tut,  no  roughing  cut  being  necessary,  tlie  aver- 
age time  re(iuired  beiiij  less  than  one  and  one-half  minutes  for 
each  bolt.  When  all  f  )ur  heads  are  workinn  a  1  in.  by  12  in. 
i)olt  is  turnetl  in  one  ni  nute. 

r.olts  with  countersink  and  counterbored  heads  are  made 
from  the  standard  sto<  k  hexagonal  head  engine  bolts.  These 
ojirations   are    perform xl   on    tlie    bolt   altering   machine    which 


^ 

1  '  i  ^* "' 
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'     _   «  ■ 

■.■'••■':    ..•'^■■■-^. 

'       -4.       ,     f 

1-4  %^' 

V  ,^^ 

Rough    Bol^s    Ready   to    Be    Pointed 

has  two  sliding  heads  t)p4rated  by  a  hand  lever  giving  a  quick 
movement  of  tools.  l>y  tiis  means  two  apprentices  arc  able  to 
more  than  keep  ahead  of  Special  bolt  fitting.  Bolts  are  cut  off  tQ 
kngth   in  tbis  machine  an  1  threaded  on  the  bolt  cutter.  ..  -■ 

.\11  bolt  machines,  excel  t  the  two  bolt  lathes,  are  operated  by 
cheap  labor,  thus  bringin:  ;  the  cost  of  bolt  turning  and  lilting 
to  a  minimum. 


Cacils  .\s  .\  Binder.— The  United  States  Patent  Othce  has  re- 
cently gr.intetl  a  patent  to  I'.  Meyer,  of  Denver.  Colo.,  on  a  new 


binder  for  bricjuetting  coal 


dust,  coke  breeze,  flue  dust  and  tine 


ores.    The  binder  is  tlie  liquid  extract  of  cactus,  and  its  wide  oc^^ 
currcnce  in  all  the  southw  ;stern   states  au'l  its  almost  absolute 
uselessness  for  other  purpcises  ought,  according  to  the  patentee, 
to   furnish   a   binder   cheaper   than   any   other   mentioned    in    the 

Bureau  of  Mines  on  the  subject  of 
can  be  no  doubt  tliat  cactus  has  ex*-, 
ny  one   who  has   ever   had   the   mis- 
cactus   knows   that    its   pulp   is   as 


various  publications  of  the 
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ANSWERS    TO    SOME    QUESTIONS    ON 
ELECTRIC  ARC  WELDING*  J 


t^ 


^,-'!^v^:'->;y'^'.^'i ''■S-''^"'^^-  P-  LINCOLN  ^ ;...     •:^:  •■■?.;;./.•,■  ••■ 

•;'    Till'   availaMe  literature    on    arc    welding   is   very  fncompletc, 

and   gives   but    little    information   to   the   man    who   might   applj- 

arc  welding  to  his  product.     The  object  of  this  paper  is  to  con- 

'  sider   the    fundamental    principles    of   arc    welding   so    that   the 

■'manufacturer  can  decide   for  himself  the   following  questions: 

1.  What  metals   can   be   welded  by  the  electric  arc? 

2.  \\  hat  dithcultie-;  are  encountered  in  electric  arc  welding? 
;!  3.  What  is  the  strength  of  the  weld  in  comparison  with  the 
voriginal  piece?     ....;:;_;  .•■V'^- 

.;    4.  What  is  the  cbstbf  welding?  "•'■•.■"'• 

•:    5.  Wliat  i>  the  function  of  the  arc  welding  machine? 

6.  How  does  electric  welding  compare  with  o.\y-acetylene  and 
•  other  similar  methods? 

..     All   metals   can   be    welded.     Any   two   pieces   of   metal   which 
are  brought  into Ontact  at  their  melting  temperature  will  ad- 
here so  that  tliey  are  no  more  liable  to  break  at  the  point  ol 
junction  than  at  any  other  point.    The  electric  arc  is  used  in  the 
process  merely  as  a  heating  agent,  and  this  is  its  only  function. 
.'It  is   superior   to  any   other   method  of   heating  because  of   its 
.ease  of   application   and   the   economy   with  which   heat    can   be 
■*:i>ncentrated  at  any  gi\en  point  by  its  use. 

:(      The    difficulties    which    are    encountered    in    welding    are    the 
/oHowing:  Formation  of  oxide;  expansion  and  contraction  under 
.heat ;  burning  through.    In  the  case  of  brass  or  zinc,  the  heated 
jiarts   will  be  covered  with  a  coat  of  oxide  before  they  come  to 
a  welding  temperature.     This  makes  it  impossible  for  two  clean 
surfaces    of    the    metal    to    come    into    intimate    contact.      Some 
method  must  be  adopted  for  disjiosing  of  this  oxide  at  the  weld 
and   allowing  the  two   surfaces  to  be   welded  to  come  toj^eiher 
without   the   possibility   of   oxide   being    included   between    them. 
•This   condition   olUains    in   the   welding   of   aluminum   and   of  a 
great   many  alloys,     in  order  to  eliminate  this  coat   of  oxide  it 
is  usually  necessar.   'o  jjuddle  the  weld,  that  is,  to  have  enough 
^x>i   tlie   metal   r.ieltei   at   the   weld   so   that   the  oxide   is   floated 
■  away  from  it.     When  this  is  done,  the  two  surfaces  are  covered 
■by   .1   coat  of  melted   metal   on   which   the   oxide  floats,  thus  al- 
lowing  two    clean    surfaces   of   metal   to   come   together.     This 
precaution,  however,  in  the  case  of  steel  is  not  usually  necessary. 
;.      Another  difficulty  with  arc  welding  is  that  very  thin  pieces  of 
.  iinetal  are  very  liable  to  burn  through,  leaving  holes  where  the 
Aveld  should  be.    This  difficulty  can  be  avoided  by  backing  up  the 
wehl  with  a  metal  face  to  carry  away  the  heat,  or  l)y  decreasing 
the   intensity   of  the   arc   so   that   the   melting  through    will   not 
:0CCW^  -The  limiting  thinness  of  metal  to  which  arc  welding  can 
■be  applied  without  metallic  backing  is  approximateh-  22  gage. 
The   next    difiiculty    with   arc   welding   is   the   lack   of    skillful 
operators.     Manufacturers  sometimes  do  not  give  the  operators 
a  chance  to  master  the  process  before  making  up  their  mindS 
that  the  method  is  not  feasible.     If  the  same  point  of  view   were 
held    in    regard    to   welding   by   means   of   the   forge   fire,   black- 
smithing  would  no\er  have  come  to  be  practiced.     It  does  not 
require  as  skillttTTTiandling  to  make  a  good  arc  weld  as  it  does 
to  make  a  weld  on  an   anvil,  -and  there  are  very   few  electric 
welds    that    cannot    be    handled    successfully   by  ^an    operator    of 
average  intelligence  with  one  week's  instruction. 
-The  strength  of  the  weld  is  equal  to  that  of  the  metal  of  which 
the  weld  is  made.     It  should  be  remembered,  however,  that  the 
metal  which  goes  into  the  weld  is  really  a  casting,  and  has  not 
been   rolR-d.     This  treans  that  the  strength  of  the  weld  would 
be  e(|ual  to  that  of  the  same  metal  that  is  used  for  filling,  if  used 
in  the  form  of  a  casting.     There  are  a  great  many  welds  where 
it  is  possible  to  make  the  section  at  the  weld  a  little  larger  than 
the  section  of  the  rest  of  the  piece.     The  disadvantage  of  the 


weld  being  in  the  form  of  a  casting  can  thus  he  overcome. 
■  There  are  no  doubt  some  cases  where  the  use  of  a  drop  ham- 
mer and  a  forge  tire  and  the  oxy-acetylene  blow  torch  will  make, 
all  things  considered,  a  better  job  than  the  use  of  the  electric 
arc.  However,  the  electric  arc  will  melt  metal  in  a  weld  for  from 
3  to  30  per  cent  of  the  cost  of  melting  it  with  the  oxy-acetylene 
blow  torch,  on  account  of  the  fact  that  the  heat  can  be  applied 
exactly  where  it  is  required,  and  in  any  amount  that  is  required. 

It  is  practically  out  of  the  question  to  apply  the  alternating 
current  to  arc  welding  since  one  electrode  must  always  remain 
positive.  In  welding  by  means  of  the  carbon  arc,  the  piece  to  l>e 
welded  is  made  the  positive  electrode,  while  with  a  metallic  arc 
either  the  piece  to  be  welded  or  the  tiller  may  be  made  the  posi- 
tive electrode.  \\  ith  a  carbon  electrode  the  voltage  will  vary 
from  0  to  45  volts;  with  the  metallic  electrode  from  0  to  30  volts. 

The  simplest  welding  machine  is  an  ohmic  resistance  in  series 
with  the  arc.  This  is  entirely  satisfactory  except  in  regard  to 
the  cost  of  current.  By  the  use  of  resistance  in  series  with  the 
arc  on  a  220-volt  supply  circuit,  from  80  to  90  per  cent. 9!,  ilie 
cu'rrcnt  is  dissipated  as  heat  in  the  resistance.  '      •  , 

Practically  all  arc  welding  machines  now  in  use  consist  of 
motor-generator  sets,  the  motor  of  which  is  adapted  to  the  exist- 
ing supply  circuit,  and  is  direct  connected  to  a  compound-wound 
generator  delivering  current  at  approximately  75  volts,  which  is 
applied  to  the  arc  in  series  with  a  resistance.  Consideralile 
saving  is  eflfected  by  this  method  over  the  use  of  a  resistance  in 
series  with  the  full  supply  voltage.  It  is  possible  to  construct  a 
machine  that  will  eliminate  these  losses  by  avoitling  the  use  of  a 
resistance  in  series  with  the  arc.  A  machine  of  this  kind  will 
save  its  cost  in  a  short  time,  provided  it  is  in  steady  use. 

The  folhming  figures  give  the  approximate  cost  of  power  for 
operating  arc  welding  machines  under  average  conditions,  which 
are  assumed  as  follows:  Cost  of  current,  2  cents  per  kw-hr. ; 
metallic  electrode  arc  of  15X)  amperes;  carbon  arc  of  500  am- 
peres; voltage  across  the  metallic  electrode  arc  20;  voltage  across 
the  carbon  are  35 :  supply  circuit  220  volts  direct  current ;  a  shigle 
resistance  in  series  with  the  arc.  \\  ith  the  metallic  electrode,  the 
cost  of  energy  will  be' 66  cents  jier  hour;  with  the  carbon  elec- 
trode $2.20  per  hour.  If  a  motor-generator  set  with  a  75-v<dt 
constant  jiotential  machine  is  used  for  a  welder,  the  co>t  will 
be  for  the  metallic  electrode  25.2  cents  ikt  hr.,  and  for  the  carlioti 
electrode  84  cents  per  hour.  ;.=-'■ 

With  a  machine  which  will  deliver  the  required  voltage  at  the 
arc  without  the  use  of  a  series  resistance  the  cost  will  l>e  for 
the  metallic  electrode.  7.2  cents  per  hour,  and  for  the  carlwn 
electrode  42  cents  per  hour.  These  figures  assume  that  the  arc 
i^  held  continuously  at  its  full  value.  This  condition,  however, 
is  impossible  in  practice,  and  the  actual  load  factor  is  approxi- 
mately 50  per  cent,  which  means  that,  as  a  welder  is  usually 
operated,  the  actual  cost  of  operation  will  l)e  about  one-half  of 
the  amounts  given  above. 


FINISHING  CYLINDER  COCKS 


d'-~fy'\^^''-'-]:'^  ■-■,':  ■■:  BY  R.  E.  BROWN  "^-V:"  :■, 

'     Macliine  Shop  Foreman.  Atlantic  Coast  Line,  Waycrosa,  G«. 

A  cylinder  cock  body  in  use  on  the  .-Xtlantic  Coast  Line  is 
shown  in  one  of  the  accompanying  drawings.  A  special  drill 
ard   reamer  and  a   pneumatic  chuck  are  used   in  finishing  the 
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/^  Tmlsf  Drill 

Combination    Tool   for   Finishing    Cylinder   Cocks 

\alve  seat,  valve  stem  guide  and  threaded  connection  of  the 
cylinder  cock.  The  chuck  consists  of  an  angle  plate  back  of 
which  is  an  air  cylinder  by  means  of  which  the  castings  are 
clamped   in   position.      Recesses    in    the    face   of   the   chuck    c'»n- 
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ANSWKRS   TO    SOMK    (JIKSTIONS   ON 
El  KCIRIC  ARC  WELDING*:-     y 
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'  M»l!'>-\\.iii>; ;  I  v.r:;u4ri.>n  of  vXidc :  ex.|jausio:H  iiiul  erartntctioii  uiuler' 

*;  hi-ai :  liHrniiii;  jh>ji  ;;ih/'  In  liie.fttfi'  <il  jiVass  or-;zJnc;:lhhc^iieaite<l 

'y:';ri>/\v;i!r  ho  .^■^.ev»'"t  A^ill^■a;  c<>ill  i'>{  ^xixle  heToiv  llii'v    c<^nc  to 

■  :r  sv\;1«1iti«  u•^V;H•r;:'.^U■^^     ")"his;.iiial<e--,it   iinp<i>s!lilciy»r  two  clean  : 
,  -|h"facv»>   .of-'tl>:    r^ulal    to  \HMti<i   mi<.    iininiate    cohtjivt  -    S^iiuc 

1  rii  t'hiJfO  hnJ^t  ■})^•  a<ii  'i»!e<  i  lir:;r!ilKtH'silVji.  .of'lhi>i  i)?yidc  at  tJii:  ,\\  el*] 
-  v-h^I   ahMwiriii:  tt-c  ^■^yo  r^tr7;«^>!^  *iV  he   \v«.:hlc«t  1<>  oijnv  ^  ■iteiher  - 

■•\  ith'/iil    thc.Vvro^i'iihiy    ivf    ''^ii'lo   inMtJt;    iiu-lu<li<t   l>etAvi-en    thrni.- 
ri.ii>  ■  couditi''!V.  fiU'.Vnis.  ill    thi-    \v-<-hliiiii.  r.f  .idnNmruni  .an<l.  <>f   a 
.  i;rvat   tiKttvy-  uilty-..      ■ii,'-  rdvr  to  efiMiinattv  this.  c< rat   iit"^  oxide  it 
:   ;U.  t'!;^n:;illA-   )r^>  I  ..-,.1  .    '. ..  phildte  llu;  w ild.  that   is.,  t.  >   have  en*  ""^'^ 

•  'I    thp    iHetalvi?'>'f'V;i,  at   the    \<i{<\   So   that  the  oviile   i>  ll'iale^l: 

a\vay  ■fr'im  n  .  '  ^^''H•'!•!  thi-  t>  «Ir.«e.  lIu'  twii  s^erfaci-s  arc  c'"\xTed 
'"  hy  ':i-  c<»aJ  W  vHche.i  hictitl  art-uhic^h  the.  oxiik*  floats;  ihu<  (il-; 
. ^  1-oM iii.i:-  nvo  char  >utfitcer  of  metal  to  oouie.  ti.v-ix'ther/  .  'rhi> 
.  f>^FCcanti'iH.  h'  Av-vvcr.  in  the  ca;-tv  of'.steor  iv  it'  i  u>iiall\   !nce>>aity.: 

;.     Vitotiier  dilt;e;uty  >vnh  arc   wehljiiiii*  that,  vxry  thin  pieces  '^f; 

uTetal  lirtMerX  inilde  .to  lutrn  thj^nijili^  :lea^i1UJ  Jiole>  whvre  tl^e. 

■  v\ehl  sh'\»il.d  !>«.    '  T];:-  4i«ivulty  can  be  avoided  hy  riackrnii  uj>  the 

_ueld  with  >tncra!f.s.«;tr»  carry  auaytlie  heat,  or  Tn   decre:i>iiiy 

■'  the  inu1i^ily ,vu    tile  inv'so  that,  the  nicltihii   thrimlih    will  ij*»t"^ 

;^ticcnr:     1  lie  liiin';ir.:i  ihiiniewv  «rf  nieial  tt-»  Avhixrh  arc  Aveldiiiit:  cati  ; 

.  he  api>hed  .u  iT?v^-':  r^u-i^illic  hackHj};  is.  aj>proxinvatety  Ji  JiaitO, 

V  The  next.^  <i'!>"crih;  \\ith  arc  wehhtis:  is  the  lack  <»f  >kinfulv 
,v<,>))eraiors. ;  ^Jii? -u '  j^ :  ^ i;ers  ' s« itriet jn;^e>*  do  hot  jii v;e  ihe  opuatt ir.!; -,■ 
■;  a;,  chance   i > .   lii ;i~^ts  •  -  the   pr<  >ce!»s   hef*  *V   ni 'ikh i jf   1111  f heir   ih tird> 

that  the  :ihcth..id-;::i  n^t.  U';isi1ile.7  If  the/^ sstiilc  |y>twt  of  yiew-  vycre 

held  iit   regard  *>    Ave^uini;;  hy   nicktis  <vf;  the   friftjc  fife  htacW-^ 

,.»nuvhini;   v\.  luii  ctrvvr;  havx-:  eii>nite " to  lie  j>r:iict iced.      It   <ha>  iioi: 

A  retinire  ;t;-  »kiUn!l.Hjal^Uht^VtH.f  jiiak^  wtid;  as  it  dois:; 

lj«/]juikv   Si.\ve'/v^:^iii   ;nV  {;ui\  fly  anvl,  there   ai*e  very    few    i*lectric^ 

•  xvehls  that   cajinw':   'nj  hahdlovl   successfully   hy   afi  ..ojK'rattvr.  <Vf :. 
-.averat^e  iiitelji^erceAyft!!:  one  week's   hvstruction,  - 

•  Thv.  streiiiiTh '•(;■  :hv  "^vvtd  is  equid  t^o  lliat  of  (he  njtrtal  ofAvliidi'; 
file  uehl  iv  niudv'      1 1  shaifld  Ire  r<-iiteinhefed;  however,  tliat  the 
nutal  whtch  jJ^r-v  i|TtVv  the  wehi  is  realty  a  castitvj;.  and  ha?  not. 

■  ;l>eeu   r-lU-iTv    '7'IS:^.  r>rtan-   that   tin;   >tre!ii;th   of  the   weld   Vvirnhj 
3j{'  CMjiwd'trith.rf -1^ 'Ik yafiie  nutal  that  is  use«l  for  Idhui!:.  if  u^ed 

.  in  tht'  form:  ijf  4  •.;i>rht«.    Tliere  are  a  great  many  wehls  vvherc 
it  is,  p<)s-jhlc  1.1  m  ikc  tl>e  >eetian  at  the  weld  a  little  larger  ihun' 
lite  sectt<«ti  c.f  »ht.'  r-^-r  ;>f  the*  piece.-    Tlic  disadvantaiie  of  the, ; 

■  .\l>M;;i.i-i  ■■  .?■ '  -f'^iup-'f  :•:••, -i    Ni-futt'    tUi'.    Aiiu'rtcaH    lristirt;n-.  Vif-KK-i-jn.cat' 


weld,  hetny    in   the   f<'rniy««t  i^  i^^istiiift  ea^  he  v.vyr<:.*ii*iV:^ 

Tlrcrc  are  ii<>  tlouht  s<rtnc  cai?t>;>vhei'e  Uie  u  of  a  drop  \in\v^ 
incr  and  a  foriie  tiri-  a,nd  the  «i\y-acity]eiu;  hU)W  l".'rcli  wih  Jiutkei 
all   thini-s  consiilered/ a  l»eMer^«dj  thiin  jche  use  i.>l   tlie  vVctfic 

.are;    However.  J  he  electHe-^rc^wiH  indt.  nietal  iiv  a  ^vvld  >"^r  from. 

3  tiv^^  per  cenl  of  the  e<>si.of  jiuJtinjLi;  it  wirli  tlK-  oxy-acclAlenei 

hlovv:  torch,  oil  accoutitv,/  the  fact  that  tlfv  heat  can  he  api»he«}/ 

eXa'"tW  When-  it  i-  required,  and  in  any  am<iuiU  rJwt  is  ret)U>re«K  ■ 

It  ;i:t   practically  ..aif-t.iftlii'  jjtiestidu  t.«>  aiil>lytl»ealte 

-vurrtiii  lo  arc  weldihji  sfnce    ".ue'  eleeirode  ^iiusi  always  renia.ii 
VK'^'tive,    [11  wei<1ijii:  h\*  nu-ajis  <.f  the  carh.^i  arc.  the  piece  to,  Ue. 
wehfyd  is  made  the  jjositiw  ehcinwle.  while  with  a  meratliv.  are  ' 
either  the  f>iec<'  t"  he  wi'lded  or  tlu-  tiller  may  lie  jiiade.  ilk-. ]•<>»'•. 
tivi?  electrode:      \\  itlv  A  cairl«»ii  .elewode   tlf^    VH.i1t;r8j<;  will    \ary. 

.from  0  to  4S  \. .It-ir  with  tlu-  luefallic  ek'Ciriule  froiii  Oli.  30.\^'h*: 

The.simidest  wi  Idinti  mayinne  i>  an  ^dmiic  resisitane^-  bv  series  - 
with^  tl«-  arc;     Thi--   is  rvnfiriiy  >iat,ist;rcrory   cXcq)t   in   rejiarii  to- 
ihe  ttisf  .of  current,     iJy  the  itse  of  rt-sistatice  in  jicrier;  ,AMth  i,Ju,«'. 
arc  itin  a  2J0-\  I'll   -iiii^rK    ciroun.-  frtim  .80.  ttv  yO  }«,:r VA'Wit-  of  »ih?  ■ 
ciuTent  i»  di^sipatvd  as  Itvat  in  tlie  r<;sisiasjeC:>  :      .    ^i  •.  i/ . 

;  ;■  J'fa.ctiA'AUy   all    arc;  ,wx-ldii^^  tn;jchines   nowr  jii;  u«-e  ;C«.»nsistH^  ., 
iHot<'r-irenerat<.'r  sets;,  the  itj«»tofTt>f-Avhkit  is  adapted  t-ii^^ 
iiii  sU|»pl\   circuit,  and  i.s  dtrecf- yonhecteil  in  a  e'imii<»Hn<l-«t'UiiHl' 

\.aeuerat' »r  ik li\  erinij;.  cnf ftht  ;(t  approjciiuatelv   7.^  a  ult s..  w hieh  is' / 

-applied    t"    the'are    ift  .^erie^  ;vvii^hVa.^.rv^t^M*n^      Can>i«leral4(t 

•  liav-inyns  eftecieil  hy  this  metlv.Ml  over  thir  Hse:<-»f  a  rt^^ist:^^^^^^     hi 
serijes  willi  the  full  sqpivty  vidtaifi'.'    I.i  is  iK*»»i1'to  lo  ccjusiru^-t  k; ; 
niachine  tha-   will  elinlitvate  t.hi'>c;io>fys  hy  ,iAoi<ljjvs  the  tfsic'  «»f  a. 
fe>i>iiarice   jn   -e<ri<'y  w^ith.  tlu-  ap>-..    -  A' "nwchiiie  of  this'  kiiiil  :v\  ill 
save  its  co>t  in  a  vhoTt  tifne,  j|n-ri>|deil  it  ti  in  >tr»«lv.  usiv.'  .-ii       = 
;  Tlu'  f  I  '111  ovini:   ti-iiirt^  ;;i  vO  (Uv  apvroxiiHat-<*  Cost  i)\  pj  'AWf  .for,' 
oj^eralini;  ar^,-  \%  eldiiuf'  niaeh+i^e*  iHuk'r  ^ix  erasie- c^md''iV'n>;  AvhicJT 
are  riii-itnned  a-«   follows :..;  V'''>t   oi  V"tH'refit,;2  cetvi-' Jierkw-hr.';.. 
trtetalii\-   th-ci )' m le  a rt  of  .1  .rj)  .^ntin-^ri's;  <'jirl.'f+ii   afv  <*i-  3<T '  /anf- 
peres  r  \. 'Iiaiic  .lcr'^•>*  ihe. rtfrt.'dlirelvcif'Hly 'are  Jf>;  AolVivue  acruss  . 
the  carlmn  .ire  .>? :,  -up'tily  cireitiA  Jit>  \oft<  direct  eurrenit  a  -iuylc 
resistance  in  ^.eries  \yuh  t  lU'  arc.     \\  ith  ihv  metiUlio  ■tlect  r«  »de,  >he  ,• 
.C'.sf  <'f;  ehi  r;^\    will  lie  Afy  cent •■- per  liovirjvvith  the  caffon  eU*C-  , 
tnyle"  S'^  2{i  111  i'   l:our.    ;U'  a  Yn«M<«r-ijeniTat«>r  set   with   a  v5-\'<»lt  . 
conHtanv   ]x.unnal   MKichioe  i*   used    for   a   uvflder^   the   c-«*>sl    will 
he  f.^r  the  Hut.-tliif  ekctrode  is.2  ivnts  jK-r  hr..  aiijl  l<'r  the  varKuii'. 
elyiM^«dtr^!4  cents  fcr  Jhmr.r.Sy.'^    ''  -"-'.   .;    - .      V  ■    ';  ••  ,<■;•  >  •  ..^ 
y  i'.h  a  in.ichfjie  which  win  delTser  thc^  rt-<|uirv*l- voUiifi*;  at  the... 
:irf   vvi(h"Ut   tlu   n>r  i.f  a   s<:r^K-*^:^resi>iatH^  the  cost,  will   ht'^  fiir  . 
the  ttK-tallic   electr-Mle.    ".'2  vv'ttt'*^^  luaif.   and   lor   the   carUMt; 

,  ek:ctnidc  -K2  ccnt^:  per  h<t>itr, :1'hi>e  i^jiures  a>sutne  fliat  lite  :i;rc: 
is  hcM  coJitinuously  at  its-  ftdl  vahie.      This.  CiwidHwii.i.  hi*we\<^r^. 
j^   iijijwssihh-   in   i  ractjce.  and  tTu    actual   had  factor  is  ;aiipro\i-: 
jiuitely   .^)   per   cent.    wJiidt .  Vnean*   th.ii.   as   a    wvlder  is  v-ually 
o]jerided.  tlu-  actual  cost  ufVoper^iticm   wiH 


FlNlSfifNG  CYLINDER  edCKS 


show 

;d;d 


M«cttiiic  Shop  F«renuiri, '.\t1aniic  CtwM  Mnc.  Was;-cros«.  i5«.  ■,',■, v"* 

cyhnder  C"ck  h(..dy  in  use  on  the  .Vtlantic  .Coast  Line  i^ 
tt  in  oiu-  of  the 'accttmpaiiyiiij{  drawings;.  .\  «|Kvinl  drill 
reamer   an  I 


^^Txiisf-Dn! 


a    imeiiihatic   eliuck   are   used   in   finishing   th<e 

(' 


.'  fhA  Horse  "Paper 
Shank 


-■.■.'.'.:■  Combination    Tool    for    Finishing    Cylinder    Cocks  -..  ■; 

vi(lve  seat,  vahf  stent  gtiiduaii<l   thteadvd.  c«>«nociion  <»i  tlte 
cylinder   cock.     The  chuck   consists  of  an   anjde  plate  Iwck  «»if 
which   is   an   air   cylinder  hy  means   of  which  the  oastiu.i:>.  at^e. 
clamped   in    position,     Kccv>vscs   in   the   face  <if   the   chuck  CaIIt 


:^: 
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RAILWAY    AGE    GAZETTE,    MECHANICAL    i;DITION 


;•..  ^  ■ 


■form  to  the  cylinder  ■cock  bodies  -so  tliat  they  are  lield  rigidly 
"in  position.  Two  castings  are  chucked  at  one  time  and  are  fin- 
ished with  the  combined  dril'l  and  rose  bit  reamer  shown  in  one 
of   the   illustrations.      I  hi    reami-.r   ii>   provided   with   a    recess   in 


'  v."    :•.. Cylinder  Cock   Used  o-n  the   Atlantic  Coast   Line 

the  end  in  which  is  inserted  a  7/16-in.  twist  drill,  a  small  set 
screw  in  tlie  reamer  holding  the  drill  shank  in  place.  The  drill 
finishes  the  valve  stem  guide  and  the  reamer  faces  the  valve 
seat  and  finisJies  the  threaded  conncctiun  at  the  tup  of  the  cylin- 


.  :••' 


'/-r 


-J-- 


i 


m. 


7^ 


1 1 


I    I 


Chuck  Used  With   Atlantic  Coast  Line  Cylinder  Cock 

der  cock  bo<ly.  After  the  reaming  operation  is  completed  the 
threads  are  tapped,  both  operations  being  dtme  on  a  drill  press 
by  a  handyman,  who  can  linish  alxuit  25  castings  per  hour. 

BORING  FRONT  END  MAIN  ROD  BRASSES 


BY  C.  H.  ANDRUS 
Master  Mechanic,  Pennsylvania  Railroad,  HarrisburK,  Pa. 

The  jig  shown  in  the  illustr.ition  was  tleveloped  antl  applied 
to  an  obsolete  horizontal  boring  mill  to  increase  the  output  and 
reduce  the  cost  of  finishing  front  end  main  rod  brasses.  By  its 
use  seven  sets  of  brasses  are  finished  at  one  time.     Thev  are  en- 


Jig    for    Boring    Front    €nd    Main    Rod    Brasses 


Vol.  W.  No.  -4 


^c  end  of  thi 


tercd  at  the  end  of  thk  jig.  set  \n  position  with  liners  and  securely 
clamped  at  the  top  ,  nd  sides  by  set  screws  with  swivel  ends. 
They  arc  then  finishel  with  a  roughing  and  a  finishing  cut.  In 
this  way  seven  sets  o  '  brasses  can  be  set  up,  lined  and  clamped 
in  i)osition.  tlie  two  cuts  made  and  the  brasses  removed  from  tht- 


F-'ront  End   Main   Rod   Brasses  Set  Up  in  Old   Horizorrtal   Boring   M'ilT 

machine  in  21  min.  \Vith  the  former  practice  of  finishing  the 
brasses  on  a  lathe,  one  4et  at  a  time,  to  finish  seven  sets  required 
13  hr.     The  work  of  this  n:achine  has  proved  very  satisfactory. 

SPECIAL  CHUCKS  FOR  A  TURRET  LATHE 


BY  W.  W,  ELFK 
Machine  Foreman.  Central  of  Georgia,  Macmi,  Ga 


The  illustration  shows 
ing  and  threading  front 
on  a  turret  lathe.     The  1 


three  chucks  designed  for  use  in  turn- 
nd  main  rod  keys  and  tire  door  latches- 
ody  of  each  chuck  is  tie  signed  to  fit  the 


body  of  the  piece  to  be  t  lachined.  leaving  the  cml  to  be  threaded! 


Chucks  for  Threading   Fire   Door  Latches  and    Front   End    Main   Rod 

Keys  Jn   a   Turret    Lathe  , 

projecting  beyond   its   fact.     When   in   position   the  w. irk  is   se- 


cured by  means  of  the  set 
chucks  are  jjrovided  with 


screws  shown  in  the  illustration.     The 
cvlindrical  shanks  bv  means  of  which 


thev  are  held  in  the  auto  natic  chuck  of  the  turret  lathe. 


Manganese  Ore. — Russ  a's  export  of  manganese  iire  for  the 
first  nine  months  of  1914  vere  737.\A9  t  ms  against  >ir,345  tons 
for  the  same  period  in  IQH.  Imports  of  coke  were  512,000  tons 
to  October  1.  1914.  compan  d  with  6X7,000  t  >ns  in  the  same  period 
in  1913. — Iron  .-Isr. 
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:   OXY-AGETYLENE    EQUIPMENT 


;  ■»■";■  Among  the  considerations  of  special  importance  in  pxy- 
acetylene  welding  or  cutting  are  the  thorough  and  iniitorm 
mixing  of  the  two  gases  emphned  and  the  close  regulation  of 
both  the  volume  and  Velocity  of  the  gases  delivered  to  tl/e  mix- 
ing chamber  of  the  torch,  in  the  oxy-acetylene  equipment  re- 
cently placed  upon  the  market  by  the  Imperial  Brass  lompany. 
528  South  Racine  avenue.  Chicago,  the  principle  on  which  the 
oxygen  and  acetylene  are  mixed  assures  a  high  degree  of  uni- 
formity in  the  mixture  as  it  leaves  the  torch.  Before  entering 
the  mixing  chamber  the  oxygen  at  high  velocity  passes  through 


Portable   Oxy-Acetylene   Welding    Equipment   With    Interchangeable 

Tips 

a  spiral  groove  which  imparts  to  it  a  whirling  motion.  This 
causes  the  oxygen  to  mix  thoroughly  with  the  acetylene  and 
etTects  a  uniform  mixture  of  the  gases  before  they  reach  the 
\^.  point  of  combustion.  The  result  is  claimed  to  be  a  saving  in 
oxygen  and  a  flame  of  greater  intensity  Ixith  with  tlie  welding 
and  the  cutting  torches. 

The  Imperial  torches  are  fitted  with  interchangeable  tips 
which  are  designed  to  cover  all  ranges  of  work  within  the  limit 
of  the  oxy-acetylene  process.  The  torches  are  durable  in  con- 
struction, no  solder  being  used  in  their  construction.  The  gas 
mixture  is  controlled  by  needle  valves  wliich  admit  of  fine  ad- 
justment and  are  so  located  that  the  operator  may  readily  ad- 
just the  flame  with  the  hand  which  holds  the  torch,  making  it 
unnecessary  to  lay  aside  the  welding  stick.  Both  welding  and 
cutting  tips  arc  made  of  a  special  alloy  with  an  extremely  high 
melting  point  and  all  threads  and  other  dimensions  are  standard. 


3Cew  tipjj  for  temporary  use  can  rea<Iily  be  made  in  any  machine 
shop  from  ordinary  rod  brass,  sui  that  the  torch  can  bie  kept  in 
service  until  new  tips  are  secured.  ,^' ^^-  ■]:.:^-<'''^  "-''r'-y:-.' '■'>''' 
The  pressure  rcgulat'>rs  included  in  this  equipment  are  de- 
>igned  to  deliver  to  the  torch  a  constant  predetermined  volume 
of  gas  at  a  constant  velocit^v  and  the  movement  of  the  valve 
with  relation  to  its  seat  is  so  limited  as  to  prevent  putting  of 
the  seat,  thus  insuring  lone;  life.  The  regulators  are  designed  to 
automatically   shut  off   in   case  of  emergeucv. 


SMALL     SINGLE     AGTING 


HYDRALLIG 


To  meet  the  demand  for  2^,n  inexi>ensi\e  hydraulic  pump 
delivering  a  small  quantity  of  water  and  still  capalile  of  ex- 
erting a  high  pressure,  the  pumj)  shown  in  l'^v  illustration 
was  designed  by  the  Hydraulic  Press  Manufacturing  Com- 
panj-.  Mount  Gilead.  Ohio.  It  is  especially  adapted  to  service 
requiring  a  steady,  uniform  flow  of  a  small  quantity  of  Water 
under  high  pressure.  On  account  of  its  1  !ght  weight,  when- 
motor  driven,  it  may  be  mounted  on  a  truck  ami  be  used  as 
a  portable  pump  for  operating  small  hjdraulic  shop  tools  on 
which  no  pump  is  mounted.  It  is  provi<led  with  a  knock-out 
attachment  which  automatically  cuts  off  the  delivery  of  water 
to   the   press   ram,   but   maintains   the   pressure   when    a    pre- 


iV-C    S"^^"   Single  Acting   Triplex   Pump 

determined  maximum  pressure  is  reached.  A  slight  drop  in 
the  pressure  automatically  starts  the  flow,  which  continues 
until  the  maximum  pressure  is  again  reached.  The  base  of 
the  pump  forms  a  reservoir  for  the  liquid  used  in  its  oi)era- 
tion.     It  is  built  for  either  gear,  chain  or  belt  drive. 

The  design  of  this  pump  is  such  that  any  one  of  twelve 
different  size  plungers  may  be  furnished.  These  raj-ige  from 
3/16  in.  to  1   in.  in  diameter,  advancing  bj .  increnients   ci   1/16 


197 


"*.-  ■ 


» . 


i% 


RAILWA  Y     \  GE    GVZ  ETTE,    M  ^C 1 1 A  X  ICAl-   XDl  TH  ^N 


V^-::  >^)...V.v'4  V 


"f<)riTt  fo  iIk'  cyJm«!kr  oo»ck  bai^v^^^^      *''  that  tJity  are.  hcW  i^igjdly 

in  iiositii»n;     Tavo  citstuTgs  art-  chuckid  at  one  thne  imd  are  rtti- 

■  i^bfil  Avirli  the  i-<iiirliii)f«)  drill  and  rost-  Itjt  rtanur  vh.,\\ii  in  one 

cvf  Uit'   iUa^'irati. >n>.      1  Wt    r<ran»f.r   i>  pr-nidt-tl   uiili  a   rcass  in 


irr^d  ai  tlu-  <'i"ii1  .It'  till  jiu.  <et  in  jx'sitvin  with  Ifner--:;;-.  '  ■^toiirOlv - 
i-lainiii-d    a]    tlu    I.  j'    lii'i    <id<,'»    liy    -i-t    >fri'U>    vvi-Til  - <.■.>.;•.(;  1    cinls. 
'riu>   arc  tltt.n  i"iiii>lK|l  with  a  r<myiiinu  aiid  a    ini^hiu-^  cut.  ;  Jh 
this  way  si'vou  >tts  <l'  hta-:-o>  <^ai>  l>i-  set  itji.  "iiKtVa^'i  V^"*^^?*^^ 
in  iH'>iti<«ii.  tl:r  twi.  (.'ili>  jinidc  aiid  tlio  bra>?e<  .rcii)v\ve<.i  from  th». 


'^':^~-r-^^^--- 


:';    '^        ■      Cylinder  Cock   Used   on   the   Atlantic   Coast   Line      A;  ■.''..  r 

:tlie;-en/r'inw4ij^ch'!«   insert td-  a  7/i()-in.   twi>i   ilrill.   a    >iiiall   set- 
SCFO>:  in;.  t%  '■ranirr  holdiiu:  thr  drill  shank  in  ulavr.      The  drill 
JinL•iU^•^^   ilht~  val\«-    -uni    iiitid<    and    llii-    rtannr    laci'^   the   valvi- 
'9cat  ^yixl  .!i«3ishfs  tJK  thrtuidvd  cjunvcti"!!  at  thi-  top  ni  the  cylio- 
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/V.I  •:  .  /i"^^  ■'..:.. ^^     • 


mi<D' 
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I      Front  End   Mam   Rod   Br   sses  Set  Up  in  Otd  Harizontat  Bormfl  WW 


niachiiu    in   21.  ivin 
iira>»i>  '  n  a  latlu .'  •  •••u 
1.?  hr.     Tiu    work   .r  tl 


'.;■;..!.•    Chuck   Used   With    Atlantic  Coast    Line  Cylinder  Cock  .» 

^dvr/4'«rck  ))i><h*;  Attvr  the  rcaniiivi:  ojuraiion  is  i<ini])Kttd  ilu 
thri?ads  arv  tai'pid.  hoth  .«»|)trati<»n>  hviny  dom-  on  a  drill  pn -•• 
l«y  a  lnnv<|yn\-ni/ Avho  van'iini'*h  ah' ul  J3  .a-iini;-  inr  hour. 

BOKING  FKOM   END  MAIN  KOI)  liKASSHS 

.■..;■■■ 'i.',  •••■■.     Ma"<»«."r   Mechmiic.   Ptniis>l\aiiia   Kaifroad,   Harrishiiri;.   Fa. 

•'.  ■'f  ht:'  jty  shouii.  iu  tlu  iihi-traiiou  vva>  iU\ilo](vd  and  ai>plitd 
trV  aJi  ohsolrto  horizontal  liorinc  mill  t'>  iiurva^f  the  ouipm  an'l 
Tcdncr  tin;  c«>?^t  !,»r  tini>hiny  iront  tiid  main  roil  hra<*f>.  !  ly  its, 
:tJs»?...»vvou>i'l<  t»f -l.MrasstS.  iir^' ..linislictl  at  om  time.     Thfy  arc  en-' 


til   tlu-    fornu-r   jiraoticf   ''I   ;3ili-Td"-   tH^ ' 
it  at  a  titHf.  t.o  !"inis]v -cvi-iV  «<,:■;  rv'iuirc«l 
n  ;uhiiu-  husiiro\ ol  -yorv  -^ti>;lact<:^ry. 


SPKCIAI    CmcivS  FOR  A  rrKRFT  I  ATIIF 


Macliiiic  hOti'iii: 


|n^  w.  w.  I  I.H-: 

II,  Cciiiral  of  Gi'<>rsi<t.  Mac>i«.-Ga. 


III!-  and  inrtadu;'.;  ironr 


riiL-   illn-trali'ti    ^l:ou  4  ihnr   i-Iiiirk<  dOf-iiiiivd   "'•'■r  v;?.t-.:3f:'tortl-. 

nd  main  r«.il  kiV'^aitd  'ire  Vb.;  r  hitches . 


«in  a  tnrr.i  la.thv.    .Tlir  1  od\   of  .tavh  vdntck  i-,  -U  »ii*lit-'.V  t'.  tit  the  . 
Ii.i«ly  .jf  ilu'  pii'OC  V*  hr  t  iarhim<l.  Ua\  int:  the  I'UVl' t'.'  ^iv  riireailc'iL 


Clucks  for  Threading    FirelDoor   Latches  ^na    Front   End    Main   Rod    .^ 
•..;'...         Keyslin    a    Turret    Lathe.    ......      .    ..  ,  V 

projcctitT.ir   hcyoiul    it-.    laLl.      W  lu  n    in    p'<»iiion   the    v.    riv.  is   .•*:-. 
iitrid  hy  tiuuns  ijt  the  siiis  ri  w>  -how  n  in  tlio  iTUi»tr;i:i.'ii.     Tiic  •. 
ihiick-  ari'  providtd   \\uiilv\lindrical  »haijk'»  ^y-. means      i,  which., 
thry  are  held- ijl.  .the  rnitoliatic  •ohuek  .if  the  .tvrrret  'Jitll'i:" ■.";•;: 


M\\(;\XK-K   r)|<i..      I\u>«ili'«.  e.\)iort   of  rraniiaucse     •'••^-   ;•  >i^ -the  -  ; 
!irst   nine  motnh'    if   l'*14  lere  7,^.140  .t  •!i».;i:^aiti''t '>ir.o4.~  tons  .' / 


Jiq    for    Boring    Frortt    'ilnd    Main    Rod    Brasses 


for  t-lu'  Nam<"  periJid  in  I'd 
till  )i-tolier  1.  I'd  4.  e.  ittipan 
in  V>].^.~.h;fii  .  hi-..:': :■■■:■'■ 


i.      I  m|  .  >rL*  <  f.  J-  'N-e  w  e'fe  Jl.!/*'*^  t<Hls 
i  with  fi^'/XXC)  T  ■!!>  'n  the  -!-.;•;•;•  'erit id  • 


'^  .■■^^**\,'"'''. ''-:*■    '*•' 


-v^^.«  f^V, 
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OXY-ACETVLl£Ni£    EUl^lPMENT 
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•::    Anu-nji  "the,  ,«?OMsiOi'ni^ti^^  imij^tttanci'    411    oxy'- 

'.acvtAlcuc  \vvl4inv:  <>v  A-ntiiiii;  arO  tjic  ilivriniylv  A^V(.l  iiiiifv>riii ' 
mixing::  < 'i  tlic  tu ' >  ^ascs  empli i\<*1  ijnd  iJu-  close/ tigiihttK'A  V< >i 
ii. itlv tile  yidutijc  :ulO ^ \ v]< 'City  Ht  fjit-  ca^cs^ ^lv;H verc;il :tv|  tjlt- .n'li^;- 
.  Jni^  i^'ui'ji'k'r .  ut.  lltt'  t< •rchi  ill  llu'  f >x.y^}icctyUik|  c^  ^<- 
cciitjy  iilacc'l-  u|).Mii  the  niarktt  hy  iIVr"  IvniaTial  I>r^>s 
5.2.S-  Stiu»]i  Jxacinc  axtiuu',  t  l^iv^•Vy:vlV  iIk ;,j)niUiVK\  ffn  ubi^i  t^U' 
qxysivn  ;iii«l  aa-tylent'  are  itrixctl  ii<surc>  a  liiiih  <fetiri>c  jcyf  jlui- 
iormily  in  rlic  niixiuK^  as  it  ly^ivvs  tl.K'  t»>.^^^  ]V.T/«r<»,i'n!ormi* 
I  In-  inixinu  cliainlter  llif  oxyiiyu^at  Ins:'.!  vd«W)ty  iJassjc-*;  t|ir<>«irb 
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^^crffiire-'iimir  Uk-w    i\]i-'JiTi'.,->x\-\\t^'\V.:  ..J:  -■;■■'  .  \.^  ■;:':-■:  ,\:S,..:.'    CV-  .■-^> 
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Portable   Oxy-AcetyleneWeldinci    Equipment    With    interchangeabie 

/^.    ,-}.:.'.:■■■.       ^.       'V.-  T»P«  ..-;-■.:.•...■■■   .;v. .:-,;■: /v    --    -.:.:' 

a   sjirral'  jirtiMV^c'Aviiivh    iinparts   t»i  -iv  h    \vWtIii>g  tn<<t^vti.v    Tlij? 
.    caust's.  tlio   ->\yj:i1i    lu   mix    tlixmiliiijiv    with    tlu-    acftykiiy  ,au<l 

/clifrcts   a   uiii/nnn    mtMnn-  of;  th(    jLiaMS   hvt^rc  they   reach   tlie 
,-intiiit   >>\   c<itn1yustii.ji.     -Ihe  re-siih   f>  elariiu<l   tolft-  a  ^avinii  in 

oxyMii  yiUl  a  rtajue  -if  iireatvr  ititeiisity  fr..iU  xvtth  the  \vtiltUni| 
,  aji<l  the  cnttini:  t"Ti-1u-.  ^.■■'■■■■■■\'-  '  '^    ■'/■■:.::_•_:',■   y:    :.,'':'.  :y:. 

;' r  I  hv     IniiKrial     t. .rvhi>     are    llftM    \vit1r    tnt<;tchan?it;aliW    U^ 
:  ;\d>ieh.  ar"*;  'lesfjiiie*!  t<i  i-o\ef  all  raiijieii  <•(  \v«»rk  vvil^nn  tlie  Umjt 

-i»t  the  *»xy-^nrt'ty1eiie   pT^oi-ess,   Tlie  tt^roht-s  are  «luraliie   iM  -cou-v 

struction.  iim   Ncijder  luitiii   tisetf  in   their  cnnstrmtion.     Tiie.sa*' 
_  inixture   is  loutr-illed  li\  •ricvdleAaKes   which   ailihitof  tine  ad- 

jiisl merit   aiul  are  <<•.  locate. I  that   the  operate  ir  may  rea4ily  nil- 

311  St  the  Hame  wiili   the  haild  Axiiidi  Inilds  itliie  tf^Tch.  niakijr^^ 
.vmnece>.>;iry  I0  lav    asi<le  the  AVehlijvs  stiek      iMrth   vvel.ling^  antl 
.cm  tint;  tii»  are  made  of  a  special  alloy   with  an  extremely  hjqli 

nicltinsj  point  and  all  threa<lsan<1  other  <lnrension<  are  xtaiKlard. 
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K\ll,\\  \Y    AGE    GAZETTE,    MECHANICAL 


iDITloX 
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in.  The  niaximum  pressure  which  may  be  obtained  ranjjfes 
from  750  lb.  to  8,'X)0  lb.  per  sq.  in.,  the  larger  the  pUuiyer 
<liair.eter  the  lower  the  pressure  capacity.  The  pump  is  single 
acting.  The  three  plungers  are  of  the  same  diameter  and 
work  to  the  same  maximum  pressure.  The  stroke  is  2^  in. 
Each  plmiger  has  a  speed  of  35  ft.  per  min.  at  150  strokes 
per  min.,  which  is  the  rated  speed.  When  driven  at  this 
speed  the  pump  ha>  a  capacity  of  .41  gal.  to  4.20  gal.  per  min., 
depending  upon  the  diameter  of  the  plungers.  The  suction 
and  discharge  valves  are  located  in  the  pump  cylinder. 

The  frame  is  cast  in  one  piece  of  semi-steel;  the  cross  heads 
are  of  cold  rolled  steel.  The  connecting  rods  are  made  of 
malleable  iron  with  bronze  bearings.    The  pump  plungers  are 

•naval  bronze,  with  the  exception  of  the  5/16  in.  and  ''«  in. 
sizes,  which  are  -A  steel,  to  withstand  the  high  pressure,  and 
with  which  forged  steel  cylinders  are  used.  ( )ther  sized  cyl- 
inders are  cast  en  bloc,  for  plun:ier  diameters  larger  than  ■}■»  in.. 

;«l  special  I)ronze  heir.g  used.  The  pump  has  a  height  over 
all  of  35  in.  an^l  occupies  a  Hoor  si>ace  of  16  in.  by  18  in.  The 
weight  wilhaut  motor  base  or  belt  shifter  is  only  500  lb. 

OUINTLPLE     PUNCHING     AND     SHEAR- 

ING    MACHINE 


v^  To  meet  the  demand  for  a  conihinatittn  machine  that  will 
handle  the  punching,  shearing  and  notching  work  met  with  in 
structural  sh.>p-s.  car  shops  and  orn.'imental  iron  working  shojis. 
•^he  machine  shown  in  the  illustration  was  recently  (leveln])ed  by 
Jos.  T.  Kyerson  &  Son.  Chicago.  This  machine  embodies  the 
idnctions  of,  tive  metal  working  machines  in  one.  It  handles 
punching,  shearir.g.  coping  notching  oiieration>  on  plates,  bars 
and  structural   sections   without  the  necessity   of   interchanging 


Combination    Punching   and   Shearing    Machine 

\.  •-'•■•'■->;'*■■ 

any  attachments.  The  punch  and  bar  cutttr  as  well  as  tie  split- 
ting shear  may  be  operated  independently  by  clutches  which  may 
be  thrown  in  either  by  hand  or  foot. 

I  he  frame  of  the  machine  consists  of  a  solid  steel  offset  shear 

liody,  the  construction  of  which  permits  the  cutting  of  plates  of 

.any    width    or    length.      .\n    adjustable    hold-down    is    provided 

with   the    .'pHtting    ^hear.     The   bar   cutting   device   is   provided 

with  an  arrangen'en:   which   permits  the  shearing  of  angles  and 


tees  as  well  as  both 
blades.  The  shape 
tee-bars  is  such  that 
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round  and  square  bars  without  changing  the 
:)f  the  upper  blade  for  shearing  angles  and 
small  and  light  sections  may  be  cut  without 


bending.     The  stationary  blades  of  the  bar  and  angle  cutter  are 


mounted  in  a  hinget 
side  of  the  machine 
urinding.  The  shea 
stead  of  one  which 


frame  which  may  be  swung  back  from  the 
permitting  easy  removal  of  the  blades  for 
libiiles  are  each  made  in  four  sections  in- 
greatly  simplilies  maintenance.  Adjustable 
hold-downs  permit  t  le  cutting  of  various  material  to  a  perfect 
right  angle  and  a  sf  ^cial  attachment  is  provided  w  hich  permits 
intercutting  up  to  ai    angle  of  45  deg. 

The  punch  is  equipped  with  the  standard  architectural  jaws, 
which  permits  the  punching  of  I-beams  and  channels,  both  in  the 
flanges  and  in  the  web.  A  patented  centering  device  is  furnished 
which  permits  the  ceritering  of  the  puncli  to  the  full  length  of  the 
stroke.     The  materiallis  stripped  from  the  punch  by  a  universal 


hold-down.     The  split 


notching  work.     This 
only  the  coping  of  li 


ing  shear  is  provided  with  an  extension  to 


the  sliding  head  whi(  h   receives  the  die  blocks   for  coping  and 


is  of  rectangular  shape  and  jiermits  not 
It  I-beams  and  channels,  but  the  notching 
of  other  sections  and/ material  used  in  stair,  fire  escape  or  other 
ornamental  work.       j  .^•f'^  v.?  ^^:- ^^.>  ^  V  •' ivV^ 

This  machine  is  especially  adapted  to  shops  wiiich  do  not  have 
suliticient  work  to  justify  the  expense  of  separate  tools  for  the 
various  operations  referred  to  al)Ove.  It  is  furnished  for  either 
belt  or  motor  drive.  VXs  shown  in  the  illustration  the  direct  mo- 
t<'r  driven  machine  is  provided  with  a  bracket  at  the  top  to  which 
the  motor  is  secured.  I 


EXHAUST    NOZZLE     WITH 
PROJECTIONS 


INTERNAL 


?Jh 

loVc 


.\  new  design  of  eJhaust  nozzle  has  recently  been  developed 
in  the  Pennsylvania  locomotive  testing  plant  at  Altoona.  Pa.,  by 
means  of  wliich  considerable  increase  in  locomotive  capacity  has 
been  effected.    It  has  1  een  patented  by  F.  A.  Goodfellow. ,  • -^    ;v - 

The  new   nozzle  has  a  circular  opening  with  four  projections 


of  triangular   section, 


?ach   of   which   extends   out   I's   in.    from 


1^-, 

-r>r^-  —  i_  r ,*5 


! !  .  ..   .-.  ^i-  ! !  I 

Sec.  f  ion  ^-A.     '  ■•-"»  '■■ 


the  peripherj'  of  the  (jpAning,  and  is  11/16  in.  in  width  at  its  top 
face.  The  projections  diminish  the  area  of  the  opening  3.44  sq. 
in.  in  the  nozzle  shown  in  the  drawing.  They  are  machined  to'  - 
size  and  fastened  in  pli.ce  with  studs  so  that  the  apex  of  each 
piece  points  in  a  down  vard  direction,  but  will  be  drop  forged 
in  the  future,  thus  saving  the  cost  for  machining;  they  will  als  > 
be  fastened  permanently  in  jilace  by  electric  weUling.  This  will 
make  it  mipossible  to  either  increase  or  decrease  the  size  of  tlie 
opening  without  breaking  off  the  welded  projections  and  v. dl 
eliminate  the  tendency  tL>  make  unauthorized  changes  in  the  size 
of  standard  nozzles.  Iri  making  up  a  nozzle  of  this  type,  it  has 
been  the  practice  to  boie  the  circular  nozzle  for  the  particular 
class  of  locomotive  on  Which  it  is  to  be  tried,  \(\  of  an  inch 
larger  than  the  specified  diameter.  The  projections  are  then 
made  to  give  an  area  equal  to  the  difference  between  specified 
and  bored  out  areas.     Ilis  method  reduces  the  cost  of  applica- 
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tion  to  a  minimum  and  does  not  necessitate  the  making  of  a  new 


HEAVY  DUTY  ELECTRIC  REAMER 


noz 


?zle. 


The  purpose  of  the  projections  is  to  break  up  the  continuity 
of  the  circular  section  of  the  exhaust  jet  and  change  it  to  a 
Maltese  cross  form,  thereby  incrt-asing  the  gas  entraining  capacity 
of  the  jet  and  creating  a  greater  vacuum  in  the  front  end.  The 
no7.zle  is  fastened  to  the  exhaust  stand  without  attention  to  the 
angular  location  of  the  projections  relative  to  the  axis  of  the  front 
end  as  experiments  have  proved  that  alterations  in  this  location 
do  not  affect  the  perforrfiance. 

A  number  of  tests  were  made  in  the  locomotive  testing  plant 
at  Altoona  of  both  the  standard  circular  nozzle  and  the  internal 
projection  nozzle  on  engines  of  three  classes,  in  each  case  the 
nnly  change  made  on  the  locomotives  being  the  change  in  ex- 
haust nozzles.  These  engines*  were  an  Atlantic,  E  6s,  a  Pacific, 
K  4s,  and  a  Mikado,  L  Is.  A'':"' 

The  following  table  gives  a  comparison  of  the .  maximum  re- 
sults which  were  obtained  from  the  locomotives  when  using  each 


A  heavy  duty  reamer  of  a  new  design,  for  use  on  direct  cur- 
rent circuits  only,  has  been  brought  out  by  The  Cincinnati 
Electrical  Tool  Company.  Cincinnati.  Ohic.  It  is  designed  for 
bridge  work,  large  shop  and  construction  work  of  all  kinds,  and 
IS  made  in  three  sizes  for  reaming  holej  15  HJafc,  L  1/16  in. 
and  1  3/16  in.  respectively.  -.<,..'. 

The  motor  is  of  the  series  wound  lo.ir  iK:»le  t>-pe.  and  is 
completely  enclosed.  It  is  air-cooled  by  means  oi  a  fan  mounted 
on  the  armature  shaft.  The  housing  and  gear  case  is  of  steel, 
giving  special  strength  and  insuring  the  best  of  electrical  per- 
formance. The  gears  are  made  of  chrome  nickel  steel.  They 
are  mounted  on  roller  bearings  and  are  fully  enclose*!  in  the 
lower  head  of  the  reamer.  They  revolve  in  grease  and  are 
separated  from  the  motor  ht>using  by  means  <7»f  a  plate  wdiich 
jirevents  oil  and  grease  from  getting  into  the  windings.  High 
grade  annular  bearings  are  used  on  both  ends  of  the  armature 


Typ€  of  Jocumotive 


Kind   of   nozzle 


•-  •  4-*  ^^  )>'>,•«'•• 


^.' ?•«■■'• 


.\rea  of  nozzle,  sq.   in 

Speed,  in.   p.   h 

Actual   cut-off,   in   per  cent 

Average  boiler  pressure,  lb.   i)er  si|. 
Draft   in   smokebox,    in.    of   water.  . 

Draft  in  aslipan,  in.  of  water 

Dry   coal   fired   per   hr.,   lb ..._. 

Dry  coal  per  sq.   ft.  grate.  ...;»»• 

Water  evap.   per  hr.,  lb '.:.. 

F^quiv.   evap.    per   hr..   lb 

Superheat,  deg.   Fahr^    ....... 

Indicated     horsepower     ..>,.■•'--.-. 


1 


Atlaatic 

^ 


Pacific 


Mikado 


!■•     *•»     «     1.  **.-*     *    * 


Four 

internal 

projections 

30.86 
46.9 
52.0 
204.9 
15.1 
0.40 
1 
148.3 
44.628 
58.641 

204.2 
2,304.8 


8. 


Circular, 

6.25  in. 

diameter 

30.68 
47.0 
46.0 
184.8 
8.3 
0.41 
6.942 
124.4 
35,928 
46,771 
175.9 
1,901.1 


Four 

•  internal 
projections 

.    38.19 
47.3 
60.3 
201.3 
18.8 
0.71 
11.R13 

170.6 
65,400 
87,414 
215.2 
3,183.9 


Circular. 

"  in. 
diameter 

38.45 
37. S 
46.4 
202.2  ■ 
5.7 
0.51 
5.146 
74.3 
39.977 
51.842 
157.2 
2,24J.5 


Four 

internal 

J  r<  iectior 


38.08 
28.3 

$04.7 
14.9 


9..M2 

133.€ 
5<:,50f 
r<.675 

183.? 

■  2.93S.5 


Circular, 

"  in. 

diameter 

.^8.45 
29.3 
51.1 
204.4 
8.6 
:    ■     0.64 
«.621 
94.6 
46.170 
58.539 

122.2 
2,366.7 


<'i'. 


'  of  the  iwo  nozzles.  A  wide  open  throttle  was  used  in  each  in- 
stance and  the  working  pressure  of  all  the  boilers  was  205  lb. 
per  square  inch.       ;:■'':';  ov-'.  •  >  ' :^.:- 

It  will  be  observed  that  a  much  better  performance  in  general 
was  obtained  from  each  of  the  locomotives  when  usinti  the  new- 
type  of  nozzle,  and  especially  is  this  true  in  the  casj  of  tie  Pa- 
cific and  Mikado  types  of  locomotives,  both  of  which  have  boil- 
ers similar  in  design.  The  Pacific  type  locomotive  delivered  an 
equivalent  evaporation  of  87.414  lb.  per  hour  and  3.183.9  indicated 
hp..    with    the    four    internal    projection    nozzle,    while    with    the 

■  standard  7  in.  circular  nozzle  it  was  possible  to  obtain  but  51,842 
lb.  ccjuivalent  evaporation  per  hour  and  2241.5  indicated  horse- 
power. The  Mikado  type  locomotive,  having  smaller  drivers 
and  a  longer  stroke,  developed  79.675  lb.  equivalent  evaporation 
per  hour  compared  with  58.539  lb.  obtained  with  the  circular 
nozzle,  and  2,835.5  indicated  horsepower  or  an  increase  of  469 
i.  hp.  above  what  was  developed  with  the  use  of  the  7  in.  cir- 
cular nozzle.  Comparing  the  performance  of  the  Atlantic  type 
locomotive  when  equipped  with  each  of  the  two  nozzles,  there 
was  obtained  with  the  four  internal  projection  nozzle  an  in- 
crease in  equivalent  evaporation  of  24.2  per  cent  and  14.6  per 
cent  greater  indicated  horsepower. 

The  considerably  higher  front  end  draft  obtained  with  the  new 
type  of  nozzle  in  each  instance,  is  responsible  for  the  remark- 
able results  attained,  enabling  the  maintenance  of  a  much  greater 
rate  of  combustion  and  permitting  a  higher  degree  of  superheat 
to  be  obtained.  ^^     ';./:' '^'• 


shaft.     The   spindle   thrust   is   taken   up  1;^    mefUBj^  .jq{  ii Vth^^ 

ball  bearing.  '  '     •  ~      ■      ■   "      '  " 

-f  The  switch  is  of  the  quick  make  and  break  tv^pe,  with  release 
lever  in  one  side  handle.  It  is  simple  in  construction  and  is 
guaranteed  against  overload.  The  brush  holders  are  mounted 
on    fiber    blocks    and    are    hij>hly    insulated.      The    lindiiiii    i  osts 


Lille's  Loco.motives. — Lille  is  one  of  the  biggest  engineering 
centers  in  France,  and  the  work  shops  must  have  been  of  con- 
siderable use  to  the  Germans.  The  great  Fives-Lille  works  are 
well  known  for  the  constrtiction  of  locomotives  and  bridges,  and 
have  supplied  an  enormous  amount  of  the  equipment  that  has 
been  required  for  I*" ranee's  railway  projects  in  her  African 
colonies. 


For  descriptions  of  these  locomotives  see  the  following  numbers  of  the 
Railway  Age  Gazette,  y^chanical  Edition:  E6s,  page  63,  February  1914- 
K4s  and  Li's,  page  343,  July,    1914. 


;:         Electric    Reamer    for    Heavy    Work 

which  hold  the  leads  are  specially  designed  to  seclire'cointact  bjr 
means  of  compression  springs,  doing  away  entirely  with  the 
use  of  nuts  and  screws,  and  preventing  the  latter  from  loosening 
and  lodging  in  the  motor.  The  brushes  are  readily  accessible 
by  means  of  four  remo\able  window  guards  and  can  be  replaced 
instantly  without  removing  the  cap  or  distiiri  nig  any  part  of  the 
machine.  :  ■;..  ''■■;'■)■, 

The  reamer  is  equipped  with  special  type  oi  sKp  socket  which 
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.■'dot?  auuy  with  the  drift  key  and  drift  l.oles  in  the  spindle  and 
;..  prevent?   vlirt  and  s^rease  getting  into  it.  :.■ 


■  .'  ••  ■•*  *.'•..     ■/ 


JOURNAL  BOX  PACKING  GUARD 


'  A  pricking  gnard  for  use  in  journal  boxes,  whicli  holds  the 
■packing  under  the  journal  and  prevents  it  from  working  out 
'between  the  lid  and  the  box  has  been  placed  on  the  market 
,"by  the  Xuway  Packing  Guard  Company.  Tuscaloosa.  Ala.     It 


Packing  Guars  in  Position  in  the  Journal   Box 

:is  formed  froni  Xo.  14  gage  steel  with  teeth  extending  back 

from   the   sides   and   bottom.     A   tongue   extends  back   from 

"the  top  oi  the  gr.ard.  Iiy  means  of  Avhich  it  is  secured  in  the 


r-'".  '   '>- 


Packing  Guard   for  Journal    Boxes 

journal  bp*^'    In  applying  the  guard  the  weight  of  the  car  is 

raised  from  the  journal  and  the  box  packed,  the  packing  be- 

;3njj  pushed  well, back  auainst  the  dustguard  and  the  box  tilled 
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only  to  the  end  o:  the  journal.  The  guard  is  then  placed  in 
the  box  with  the  tongue,  which  is  formed  to  fit  the  lugs  at 
the  top  of  the  boJ^  between  the  box  and  the  wedge.  When 
in  position  the  wetpht  of  the  car  is  let  down  on  the  journal, 
thus  securely  holding  the  guard  in  place.  A  small  quantity 
of  packing  is  then  pushed  around  the  sides  of  the  guard. 
Holes  are  provided  in  the  packing  guard  through  which  oil 
maj-  be  applied  should  the  packing  become  dry.  The  guard 
is  manufactured  in  Ulifferent  sizes  and  to  fit  the  various  types 
of  journal  boxes,    i  :^J^^:':.'J'^^:■:'f^y■''■>i^• 

LOCOMOTIVE  WEDGE  BOLT 


The  wedge  bolt   siown   in   tiie  drawing  is  designed  to  be  ap- 


plied  and    removed 


Railway    Appliance 
for   all    wedges   on 


without    the    necessity   of  taking   down   the 


l)edestal  binder.    Tb;  device,  which  is  manufactured  by  the  Wine 


ompany.   Toledo,   Ohio,   is   made   standard 

he   locomotive,   and   in   case   of   emergency 

ma\  be  renewed  by  trie  engineer  while  the  engine  is  in  service  on 

the  road. 

The  pedestal  braci    is  provided  with  a  slot,  as  shown  in  the 

drawing,  through   w  lich   is   inserted  a  tee  headed   sleeve.     The 

w  edge  bolt  is  screw*  tl  into  this  sleeve,  which  in  its  normal  po- 

siti<.in  becomes  a  rigil  part  of  the  brace,  and  the  bolt  is  operated 

m  the  same  manner    is  if  the  sleeve  were  not  used.     The  top  of 

the  pedestal  l>race  is    jrovided  with  a  reces's  for  the  recaption  of 

.:v;:V'  *•■:■■■:■■•" 
Dri ring  Box  '    'i'v^ 


Position  for 
Removal 


•'*     *  '■*  .'•    " 


for  J- Head 


.r*-  ■ 


Wedge  Bolt  Removable  While  the  Locomotive  Is  In  Service 


the  tee  head  and  the  bottom  of  the  brace  is  provided  with  a  re- 
cess for  the  reception  )f  the  sleeve  nut,  which  is  threaded  on  the 
sleeve.  The  wedge  be  It  is  thus  held  rigidly  within  the  pedestal 
l)race. 

It  will  be  noted  thatithe  nut  which  locks  the  wedge  bolt  bears 
against  the  sleeve  nut  land  acts  as  a  lock  nut  for  the  sleeve  as 

well.  I/-' "A' •••;^•■^ -.•/;■■'' ':i,  ^-.i::;  .:'='^\.-'  •■•  ^i?  "./'•":'' ■ 

To  remove  one  of  tlese  bolts,  all  that  is  necessary  is  to  back 
off  the  lock  and  -sleexje  nuts  until  the  tec  iiead  on  the  sleeve 
can  be  lifted  out  of  the  recess  on  the  top  of  the  pedestal  brace. 
The  sleeve  is  then  rcTolved  through  CO  deg.  into  the  i)Osition 
shown  I)y  dotted  lines  the  head  of  the  wedge  bolt  being  slid 
out  of  the  slot  in  the  ledge  at  the  same  time.  In  order  to  do 
this   the   w  edge   must   1  e   drawn   down   into   the   position    shown 

wedge  is  clear  beneath  the  driving  box. 
on  about  100  engines  and  is  said  to  be 


so  that  the  slot  in  the 

This  device  is  in  us< 

giving  excellent  service 


Export  ok  Ford  Mr  roR  C.\rs. — The  Ford  Motor  Company, 
Detroit.  Mich.,  announ  "es  an  order  for  40.000  motor  cars  for 
shipment  to  one  of  the  allied  nations.  It  is  the  largest  recorded 
single  order  for  motor  cars,  and  is  said  to  involve  $16,000,000 
to  $18.000,000.— /ro/j   jii 


:-■  ;  -f 


■  ■  -■'  V  ^ 


'-^t 


:M 


y1 


Apr;:..   1915^ 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EDITION 


201 


SINGLE  LOCOMOTIVE  WATER  JOINT 


The  single  water  joint  illustrated  below  lias  recently  been  de- 
Telopcd  by  the  Irankliii  Railway  Supply  Co.,  30  Church  street, 
Xcw  York.  It  eliminates  the  use  of  the  present  rubber  hose 
connections  for  the  injector  suction  pipes  and  provides  one  con- 


•  j  Location    of    the    Single    Water   Joint    Under   the    Drawbar 

ncction  which  is  large  ennugh  to  sujjply  water  U)  both  injectors. 
';it  is  located  directly  un<ler  the  drawbar  on  the  center  line  of  the 
locomotive.      .:  >.       -  •     ;. 

The  water  cotihwtion.  wliich  is  made  up  of  extra  heavy 
wrought  iron  pipe,  is  attached  at  either  end  to  tee  heads,  the 
branche.*  of  which  lead  to  the  two  tank  wells  on  the  tender  and 


which  js  supported  in  a  slide  bearing  bracket  secured  to  the 
deck  of- the  locomotive.  This  arrangement  serves  as  a  guide  for 
the  slip,  joint,  relieving  it  from  lateral  strain. 

All  the  attention  this  joint  is  said  to  require  is  the  occasional 
renewal  of  the  gasket  in  the  ball  and  slip  joints.  One  of  the 
difficulties  it  is  expe(;Jed  to  overcome  is  freezing,  which  often 
occurs  in  the  present  hose  connections.  The  probability  of  freez- 
ing in,  this  connectipn  is  reduced  owing  to  the  fact  that  either 
heater  will  keep  at  open  while  both  heaters  are  required  with 
the  usual  tvpe  of  double  connection. 

Indian-  ■\V.\ter  Power  Svstem. — On  lebruary  10  the  governor 
of  Bombay  opened  the  Tata  hydro-electric  scheme,  which  ulti- 
mately will  provide  Bombay  with  electric  energy  equal  to  130.000 
hp.,  or  five  times  the  amount  hitherto  derived  from  water 
throughout   India. —  The  Engineer. 

Converting  British  Cars. — Since  1911  the  many  passenger  ve- 
hicles which  have  been  added  to  the  Great  Eastern  Railway 
Company's  stock  have  all  lieen  mounted  on  two  four-wheeled 
trucks,  and  no  further  carriage.*  Avill  be  built  to  older  designs. 
Many  of  the  more  modern  of  the  non-bogie  type,  however,  still 
possess  substantial  life,  and  a  plan  is  being  followed  to  convert 
these  into  bogie  or  four-wheel  truck  cars.  The  bodies  of  these 
\ehicles  are  27  ft.  in  length  and.  as  the  standard  l>ogie  under- 
frame  is  54  ft.  long,  two  of  them  are  placed  together  on  one 
frame.  One  end  of  both  bodies  is  stripped  of  panels  and.  mold- 
ings and  the  overhanging  roof  boards  are  cut  off  level  with  the 
framework.  The  bodies  are  then  placed  on  the  underframe  and 
butted  and  bolted  together  through  the  framework.  The  side 
joints  are  covered  with  a  facia  molding  and  the  roof  joint  is  filled 
in  and  covered  with  raw  canvas  bedded  in  stiff  paint.  The  com- 
bined Inadies  are  secured  to  the  underframe  with  body  Ixilts  in 
the  ordinary  way,  whilst  the  usual  stop  blocks  are  placed  at  each 


•;*•. 


f- 


*A'  .*  ■ 


io  ilie*wo;inject6f  suction  pifes  on  the  engine,  tt  tnciiides  two 
ball  j-oint«  and  one  slip**  joint,  a  combination  which  takes  any 
motion  occurwng  l>etwt-tn  the  engine  and  tender.  At  its  rear 
cn^  the  if:side  slec\e  of  the  slip  joint  is  threaded  into  an  elbow 
connection  which  turns  downward  and  forms  the  outer  casing 
t»f  the   forwartl  lull  joint.     An  extension   is  cast  on  the  elbow 


Between   Engine  and  Tender 


end.  It  is  rarely  that  a  body  has  to  be  lifted  from  the  under- 
frame; but  in  case  of  such  necessity  the  body  would  be  divided 
where  joined  and  lifted  in  two  sections.  .Mthough  this  policy 
results  in  a  decreased  number  of  vehicles,  the  seating  capacity 
is  not  diminished,  and  it  is  probable  that  some  500  carriages  will 
be  treated  in  this  wd\.-^Thf  Engineer. 
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•d<,iy>';V'*i^v^..\vit1i  thr  rlriit  kvy  i'.n«^<lriIl  l.olo  in   jlu-   spiinilv  au<l 

'.'prrv^n.^Nltrt  Jitul;.>fr4.-;t>i-  ycttiny   mi.  Jit.  _  -.-■  '^■'■■■•'    '^i.'  \  '    * 

;  "JOIRNAI.  BOX  PACKING  Gl  ARl) 


Huly  to  tile  ilid  of 
tin-   i>ox  witli   tliL- 


.  ..VvjV/ ;<jti^  t:iiar'!.  fVii-  u»e  in  jimrn.il  I)i)\<->i.  whidV  i)"|»Is'  tin- 
■packi:'.*' .•.m'lcr  the, jyuniul  aiiil  )>r<.\riHs  it  trom  working  out 
bet\vx:«.i:  yie  li<l-,an^^^  box  lia->  lncn   placed  kh  (Ik-. market 

by  .l1]C  Xvvv'uy  Pai-ki»iU'  <^^^^^^         (,'otiii>any.  Tuscaloosa.    \la.     It 


flu-  juunial.  The  ^uard  is  tl-.cn  placed  in 
otiyuc.  w  Iiicli  is  I'ornicd  to  fit  tlie  lugs  at 
tlic  top  of  the  h<>.>  ,  i>et\veeii  tile  liox  and  the  wedge.'  When 
in  pi.sitioii  the  we  lilit  of  tho  car  is  let  down  on  tlie  journal, 
thus  >ecurcly  Iiold  ng  the  guard  in  place,  A  sniall  quantity 
i»f  packing  is  tlieil  implied  anmnd  the  sides  of  tlie  guard. 
Holes  are  i)ri>\ide(i  in  tin-  ]iacking  guard  through  which  oil 
jnay  lie  aj'plied  shJuld  the  ]>acking  hcconie  dry.  The  gua/lj^ 
i-  nianufactured  in^«littereut  size*  yiul  to  lit  the  variotis  t1 
»•!"  }i  lurnal  boxes. 

;    ;  ^     LOCOifOTlVE  W  FDGE  BOLT 


"The   Wedge  litihjBi'Uvn   in   the  d.rawing   is   <lesigned  x><   Ik    ai' 

without    the    nvcessity*  of   t.'ik4ng   ilou  n    the 
J ie.<lvstal  hinder.      Th  •  .k\ice.  which  i^  manufactured  hy  the  Wine 

ciledo.    ( >hio.    is    ujade    stan<lard 


Railway    .\ppliance 

lor.all    wedges   oi;.  I  he    loc.  imoti\e.    and    in    case   <«i   emergency 

may  lie  renew c^lhy  f  le  enuineer  while  the  enyine  is  iTw ser\  ice  on 


iinpany 
he    I. 


;j>K'-taf  hi'ac 
tlnx>ugh  w 
it  is  sc.re-.Ai 
'mies  a-rigi 
u-  manner 


is  jiTovidetl  with  a  ^!>tt,  as  sh.  iw*  in  tlie 
lich    is    inserted    a    lee   headed    sleeve.      TJie 

I  intu  jkis  sleeve,  which  in  its  normal,  po- 
1  jiart  of- the  hrace.  an«f  the  bolt  is  oiH.*rated 
I-  if  tlie  sleeve  were  not  usecl.     The  top  (if 


the  iitMlesta!.  Iirace  ,i-i|).ro\  itled  with  a  r<  ces-s  for  the  recejujon  of 


,'..\  "■.'..;. ,   ■   Pac\^.ing 'Qii^iro  in  Position   In  the  Jpicrnal    Box  ..  '    :'.'■" 

r»s{fpi-n;o^;fn>tn.;;X^^^  tsjelh  extending  badC 

irpjhT,  tit ii  "sides'  atTil.  bottorii.     .\    tongue   extends   back   from 
llie  ii'i'  ^'^  the'>."t-«i'Pi».l'V  iiiean.s  of  which  it  i^  secured  in  the 


K  ■    V- 


■;:-l  .■•■;.•  V 


Wedge   Bolt   Remov  Ujle, While  the   Locomotive   is  in   Service 


the  tee  head  aivd  the  1 
ce-s  .f'lr  the  rccv-jition 


)ttom  .ilythe  br.ice  is  priivided  with  a  re"- 
1  till'  slee\e  intt.  which  is  threa<kd  on  the 
<ke\e...'  TUcwtdge  hilt  is  thusliekl  rigi<ny   within  the  |»c«le^tal 

hrace,.,-  J -;  ^  v;.V;v.r- .  - 1" '^^  -      '..  .  V  '    v  .~  ■  '     . -.;.       '    ..    '■  ■ ,  •-.- -v,' \  ,'■    L 

It  wtlJ  be  r^led  thatlthf  ntu  whi«h  Inckx  the  weiltre  Ix'U  bear« 
auaius;   the   .Jeeve  nut  § uiaI  acl>   as  a.  lock   nut    ftir  the   sleeve  as* 

■:,  ■■■\  ■■   ■  .  ■  -■■".     •         I       • 

ese  bnlt;»,  all  that   i^  necessary  Ms  to  liack 
liuis   until    the    lee.  liead   oi/  the   sleevtf. 


Ti  •  fentuv  e  one  (-f  i\ 
ntY   ilie.  h'Ck    and    skVx 


cau  he  lifted  olil  <>\  th     recess  ..n  the  i..p  of  the  pedestil  hrace. 


The   .■ijeevf  is  then   re' 
shown   Ity  <|i)ttcd  hue- 
"Ut  of  the  slot  in   ilu 
this   the    wfdye,  nin^t 
so  that  the  »lot  in  tilt 
^      I  his  <le\  iv  t    i>  in   ii-i 
v:i\  ing  excellentV  servic 


olved    ihrotiuh   Ml  dei;.    into   the   poshioti 

the    iii'ad    of   tln'    wed'..:e    bolt    heing    slid 

\edL;e  .it   liu'   saitie  time,     in  order  to  do 

e    drawn    down    iiUo    the   position    shown 

widye   i-   char   heiieatli   the   driving  lnux. 

on  aho.it    1(K>  eiv^iiiis  and  is  said  to  be 


■.'.■.•  —  ■...    ^.■•-  J^     Fackmg   Guara    for   Journal    Boxes  •  ,  ,:■,.;■ 

;.;^ ;  *  .  i»>i«rii,al   -^ 'X..^,  Jn  u.);.])iyini:   the  L:uaril  the   weii;ht  of  the  car  is 

.;..     Tai8V»^  :V  ^;::'.;,^  iIk-   I.hn   packed,  the   jiackitii:   l>e- 

;.  y  ^.  ■:lirtg.'Ti';v:yit-.'-.x\\t!'lj.'.bac.k.  a^^^^  the  du>t'.^u,ird  and  the  hox   idled 


E.X'PoRT  or  I'nRii  .\b 
Detroit.  Mich.,  amioun 
shipment  to  die  ..f  the 
single  order  for  iiMtor 

I..    $lS.«KltM)(»0      /».'/;    J 


h 


R  (  AKs.  The  l"..rd  M«>tor  Corn|>aiiy. 
e>  an  urder  f'-r  -^O.OTK)  motor  cars  for, 
illied  ii,ition«..  It  is  the  Irir!.;est  recorde"! 
cars,  ami  is  said  to  involve  $l().(10(lOlX>^ 


..r..'..i.<  ' 


;;V  ipR:.--;-l915. 


4 A 1 1 A\  IvV    A^E^  (7AZETTfe,    MfeCi I  \K1  CAL    im^ 


2QH 


■  ■  C- ■  •  • 
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r    SINGLE  LOGOMOTl\  E  W  ATER  JOINTS 

-;    -  'Hh;  >nu;Io  ^v-itiT.  j<'im  il!n>trat«.(l  lio1«»\v  lias  rcci^ntly'  Inrn  rk- 

•  Vvioi'o:  '.>^  tlu-'lrui;klin    kail  way   Suin.lv' 0>..  3t)  Church  >tre*-t. 

\c\v    ^i'tk.     It   cHniiiiutcs  tire  use   ...f  the  present  rut>bcr  h.jse 

omnetti..ns  for  tliw'"i^<t"'''  suctu^ii  ^vipcs  ami  irt-ovitWs:  one  c<Mi- 


w^iclV  i>  sui»purted  in  »  slide  bearing  bra*:ket  «iccufcd  to  the 
deiik  oi  tlte  loo.niotfve  This  arranyiincnt  serye^  a^^  S""*^  ^"C 
tlie  slip  J"i<il.reliivini;  it  fruni  lateral  strain. 

MI  the  attention  this  i<«nit  i>  s:iitl  to  rif|inre  i>  the  oceasioiiai 
renew:**  of  the  gasket?  m  the  Wll  and  sUi»  joints.  One  of  the 
xlirticultie?;  Jt  is  expected  to  6Vcrc».me  is  freezintr.  nhich  ..fteir 
occurs  ititlk  i.rcvvnt  hose  conncctinn*.  The  pruUaliility  of  free/- 
iim  in  this- cnncction  is  reduced  f»«'»'S  to  the  fact  that  either 
beater  will  keep  it  r*i»e*i(  Wfeile  l>otl»  Ireater-f;  ate  Te«iiuired  with 
itve  itstial  i\pc  tif  (Iwuhle  ir^'0^lection.^■  _•  ,o:.:.  {;:.;'■./    ; '.     '\  "- 


:'.:•  Location   of.  the    Single    W.iter    Joint    Under    the    Drawbar  ::.;.:': 

nvctloj:  ^v^vi<li  tvl;fr;:v-Vil'Hiillt  to  sujjply -watef  t--  both  injeClc»FS. 
Ir  i^  1^ -t^-i-^l  Vi:fi:vcvl;"^  }m  tliv  ceuterjlue  «<f  thc^ 

;loc<'>tif.i:;f .v-.^^  v    ^■  ':'■■-  ■:  ^j ■'::']  ^'iyj^.;  :  ■  •'. Y/V'  V..■^"i■;'^■■^;    .■'..''■■J- :■■'-'' 
V'nic  'iv^^er    iijri-cc^V^'-  -"'I'^'i    '>^  nin<ie'^t^j> '  of :f  eixtfii ;  Weayy 
wPM^jjiivrvn'^ri't  v:;:^  iirt;iclie<^  at   lithvr   eu<i;.t«^vc   heads,   tbv 
KnuH  '  v^  ^  r;>\ I^K^^'  1'.-;- "  to  tire  tvra  tank  \\  el1>- « -iii jl>e: Vtemter  arid- 


Ixiii  vN  A\  :\i>K  |\Avin<  ?^stKNt^-(Titi  l^ebrnary  ;1Q  ttic  p>vorn«.r  ^ 
of  llonilr:0"lHMud   tlie  Tuta   hy«}r. H;dvOtric  schenio.   v\ Iiich   uhi- ;;. 
inaleh  avIII  iiro\i<le  Jtonibay  ;\\;ith.  eledriy  cnertry  t^it^^  to  l.?tl.(Jii(r.v^ 
lip.,    v^r    )ive    tiuJe-     tht^ani/.Mntlvirhcrt.i    derived    iroin    M^leCy 
tliroutrhont    l^l^iao-7%.^^/:/!^j;rt^<u^r„  ^  ■  .^  /  /     V  ■      /]■;;■?;•  *  '  K-'v 

C^J^^^Rt^^A;  IJKiT^si^^  C^i^^/^  many  Tfasseniier  ve-   ; 

liicies  vihich  h;nv  }*<?Cit  addv«r  to  the  tkeai  Kaslei^n  Kailway  > 
(.'ompiiny'?  slock  ha\^  all  Ik^en  ntoluUed  «m  rMr4.  lour-\\lKcleil  > 
trucUi'andvii..;  fiirtWr,  vartiaiae^  w 

Many  iiif  the  wojre  ni<t<lVTij- of  tiic  non-hoeic  type.  lv.nvever.  eailt 
liosses?v>ub>tanti:il  lite.  7ind/;i  plan  is  beins   follovsed  t^t  Cf?uvvrtj 
I  JK-se  into  1  m  iirie  -  -r  four- \dveel  t ruck  >:ar>:     The  1  >•  «lies  -« 'f  tlic^e  ■': 
x^hide^  ajo  ;^7  ft.  in  :len5ith\^aijd.^,  ans  t)ie  siandanl  iMi^ie  tiiujet-   ; 
fraiue  i*  >f  ft.  l-'Hii.  t\v«J^ >»(f  tJieni  are- jilaced  toyelher  on  nnev 
franie.     Onenii't  of  Uotlr  b»>dfe>  is  stripped  of  panels  and  mold-'.- 
in.ns  and  the  .♦^erlianj'ing".n»of  Ix-ards  ar:C  cut  off  Kvel  with  the...- 
frai«e\v«'rk      1  ht  b.idvc'<i  are  then  4)lace<1  op  t lie  tmder franie  amd 
liutted  and  bolted   tosivthef  thtoutjth  Jthe  franic\vork.     The  side  /. 
^j.tiiits  :ire- en er id  with  a  fam .'nioldinii  and  the  roof  j.iint  i>-  t^lcld"  - 
in  and  Cf^wred  vviih  raxv  canvas  heth  lei  I  in  >tiU  paint.    Ttie  t:«Mn-~ 
liined  ^xWlie*  jire  -ecurett  tor  the  underffatne  with  lK*«Iy  Ixilti^  iiv 
the  <?tdiji;tr\  w;;y,  u1iil>it  the  osii[al.st<>p  Mock>  arejilacvd  at  .«.«c3l ::; 


.*•;.-         ■> 


Single   Water   Joint    for    Use    Between    Engine   and    Tender 
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tii'Tri'ljes  oil  the  vnviine.     It  incln<les  tw<i  nvk     It   i-  rarely  that  a  body  has  to  be  liftid   from  tile  under* 

:j>   ji'im,   a   coniliinatioir  \vhich    takes   any  f  rame ;  but  in  case  of  such  iiece.^shy  the  body   would  Ik."  di\ide4. 

vi-n  the  yn?iitie  and  tendei:.    ..jAi  iti<  rear  where  joined  and  Tif  te«t  in  'tw»-sevti««iiH..   Alth«>ii4:h  thi<  policy^- 

i  file  slij*  joiiij  is  threaded  nito  ail  eUMiiw;  results  in  a  <lecreased*itum|>er  »it  vehicles,  tlie  Seatins  capacity., 

-    downward   and    I'-rnis   the   outer  ca-^iui;  is  ii. i_t  tHuiiiu>hrd.  an<l  it  i.s  jwobable  that. Su*me  500  carriaueK  will; 

int.      An  yeXtejisiou   is  cast   <rn  tlie  elbow  lie  treated  in  this  Avay.T-77fv  /iHjt;/»fV>:,  :     '  '  .  .    ,.    : 


'••m 


On  MarcTi  4  the  roundhouse  of  the  Cleveland,  Cincinnati,  Chi- 
cago &  St.  Loui<  at  Benton  H;iibor.  Mich.,  was  destroyed  by  tire. 

It  is  reported  that  the  international  &  Great  Northern  is  plan- 
ning to  completely  electrify  its  shops  at  Palestine,  Tex.,  at  an 
approximate  ccst  of  $25,000.        .V-.-  "     ,■•■•■    .  ■  ;' '  ■    '"'••■, 

The  Queen  &  Crescent  Rcjute  has  recently  completed  a  new- 
coach  shop  building  at  Chattanooga.  Tenn.,  which  will  accom- 
modate most  of  the  coach  repair  work  of  the  road.  The  building 
is  300  ft.  by  106  ft.,  and  was  built  by  the  road's  own  forces. 

John  G.  Cooper,  of  Voungstown,  f)iiio,  until  lately  a  loco- 
uMjtive  engineer  on  the  lines  of  the  Pennsylvania  comi)any.  is 
now  the  representative  in  Congress  fro;n  the  Nineteenth  Ohio 
district.  He  has  served  two  terms  in  the  Oliio  legislature  and 
;j|ias  been  a  prominent  worker  in  the  anti-lif|Uor  campaign. 

The  "Safety  First"  committee  of  the  I'altimore  &  Ohio  reports 
that  91  per  cent  of  all  items  reconnnended  to  improve  safety 
conditions  during  1914  were  disposed  of  by  the  company.  Recom- 
mendations totaling  9.256  items  were  made  by  69<S  employees,  who 
are  members  of  safety  committees  on  23  divisions.  Only  806  of 
the  items  reported  remain  under  consideration. 

J.  E.  Long,  safety  engineer  of  the  Canadian  Government  Rail- 
ways— the  Intercolonial  and  the  Prince  Edward  Island— reports 
that  during  the  first  year  of  his  incumbency.  January  1,  1914. 
to  January  1,  1915,  fatal  injuries  to  employees  have  fallen  oli' 
from  19,  in  1913.  to  7,  in  1914;  injuries  have  been  reduced 
from  695  to  523,  and  th^  number  of  trespiassors  killed  dropped 
from  22  to   13.  '-V-'^/.'    ■ 

Aiming  to  protect  its  employees  against  permancnf  injury  to 
the  eye,  the  Baltimore  it  Ohio  urges,  in  a  circular  issued  re- 
cent!}, that  in  case  of  eye  injury,  or  of  foreign  particles  lodging 
in  the  eye.  to  secure  the  scrxice  <>i  a  company  physician  w hen- 
ex  er  fiossible.  Railroad  experience  cites  nian\  cases  of  per- 
manent injury  to  the  eye  or  loss  of  sight  as  a  result  of  ine.xperi- 
enced  persons  attemptmg  to  act  in  the  capacity  ot  surgeons. 

The  Canadian  government,  confronted  with  the  continued  re- 
fusal of  the  Grand  Trunk  Pacific  to  operate  the  National  Trans- 
continental Railway,  whicli  extends  1,500  miles  from  Moncton, 
vN.  B..  to  Winnipeg,  Man.,  announces  that  to  prevent  the  de- 
struction of  the  road  bed  and  track  by  floods  and  frost,  prepa- 
rations are  being  made  to  organize  forces  to  take  care  of  the 
property,  and,  probably,  to  establish  a  regular  train  service. 

The  Russian  government  is  negotiating  with  the  -New  York 
Air  Brake  Company  and  the  \\  estinghouse  .\ir  Brake  Com- 
liany  I'ni  an  (jrder  oi  2,0(X).f)00  shrapnel.  The  Russian  govern- 
ment iias  already  established  a  credit  in  tiiis  country  to  meet 
payment  for  one- fourth  of  the  order,  which,  it  is  said,  will  have 
a  total  value  of  $36,000,000.  The  same  government  recently 
placed  a  large  order  for  shrapnel  with  the  Canadian  Car  & 
Foundry  Company.  .,,..•'     .,  :  • .   .    ~.  :.••:..:.>      ,./ 

',  (^jovernor  Johnson  of  Cafifornia  has  started  a  movement  for  the 
purchase  of  the  Western  Pacific,  now  in  the  hands  of  receivers, 
by  the  state  of  California.  The  governor  is  quoted  as  saying, 
'^It  is  my  idea  that  with  California  owning  and  operating  a 
great  transcontinental  railroad  the  state  will  always  be  assured 
of  commercial  freedom."  A  memorial  to  Congress  requesting 
it  to  take  action  toward  the  purchase  of  the  road  by  the  federal 
government  has  been  introduced  in  lK)th  the  House  and  Senate 
of  the  California  legislature. 

The  Southern  Railway  has  just  put  in  service  57  steel  passenger 
.fars,  all  electric-lighted.     These  cars  have  been  assigned  to  eight 


of  the  most  important  through  trains;  and  steel-frame  cars  here- 
tofore used  on  these  trains  hav^  been  assigned  Xv  other  through 
trains.  This  in  turn  has  released  steel  underframe  cars  for  use  in 
local  trains.  Seven  steel  dining,  cars  have  recently  been  put  in 
service.  j  /"/)::■;";  :''"^; ••■"■■'  :•> 

Rule  G,  the  well-known  paragraph  of  the  Standard  Code  of 
Train  Rules  prohibiting  the  use  of  intoxicating  liqu<irs.  has  been 
taken  as  the  theme  for  a  motion  picture,  based  cai  Rufus  Steele's 
story  in  the  Saturday  Evening  FV)st.  The  rilm  was  staged  in  the 
yards  and  offices  of  the  Southeri  Pacific  Company  at  San  I'ran- 
cisco,  and  the  road  placed  all  it|  facilities  at  the  disposal  of  the 
camera  men.  Even  the  actors  viere  selected  from  the  ranks  of 
the  company's  employees.  I  his  film  is  to  be  shown  in  numerous 
places  along  the  Southern  Pacilii  lines,  and  elsewhere.  ..'  ■/ 


■,<■.'.•  ■'■-• 


The  testing  laboratory  of  the 
ford  at  New  Haven,  Comi.,  duri 


S'ew  York.  New  Haven  &  Hart- 
ig  the  past  year  has  made  about 


»amt.    Special  attention  has  been 
trains,  and  the  milk  and  cream 


oi  air  ni  passenger  cars  on  tr; 
sterilizing  drinking  water  recep 
lij.I;ed.  The  chemists  have  anal 
ilie  wells  on  the  company's  pre 

Peter  M.  Hoffman,  coroner  o 


10,000  tests,  the  articles  tested  rpnging  all  the  way  from  pencils 

to  piston  rods  and  from  milk  to 

given  to  sanitation  on  passengei 

for  the  dining  cars  have  been  k(pt  at  the  highest  standard.     The 

jihysicists  of  the  laboratory  hav?  made  a  large  number  of  tests 


ins,  and  a  rlurc  ugh  system  of 
acles  or  trains  has  been  estab- 
zed  the  water  from  each  one  of 
ses.  ;..;.,._•;    ••.:.^. . .:■;•... ;,\r- 

Cook  ciVuntv.  Illinois,  has  ad- 


dressed a  circular  letter  to  varioi  s  clubs  and  organizations  in  the 
comity   giving   statistics   of   railroad   accidents   and    pointing   out 


the  large  prep(  nderance  of  acci 
proiierty.       He   encloses   a   copy 


lents  to  trespassers  on  railroad 
of   a   bill     which    is   before   the 


Illinois  legislature  to  prf)hibit  trt  ^passing  and  ^rge^  efforts  on  the 


liart  of  the  organizations  to  sec 
in  1914  there  were  282  people  ki 


or  on   railroad  tracks.     Of  thes;   13   were  passengers.   100  were 
employees  and  169  were  trespassers.     1'.  r  the  10  years,   1*05  to 


1914.   his   records   show  that   NO 
1.922  trespassers  were  killed. 

TIk-    PennsyUania    Railroad   ri 
three-quarters  of  all  that  occur 


jasseng^ers,  1,3^9  cinployees  and 


receiving  the  aid  of  public  fire 


\  ear  checked  34  fires,  and  other 
cal  extinguishers,  put  out  71.  T 
\ania    system    during   the   year 


while  the  value  of  the  entire  p 
the  fire  loss  being  only  16  cents 
at  risk. 


ire  its  passage.     He  shows  that 
letl  in  Cook  county  by  railroads 


ports  thai  427  .'ires — more  than 
ed  on  the  property  of  the  sys- 


V'-.-:--:.:^  :^ 


tern  last  year — were  extinguisheJ  by  companv    employees  before 


departments.     The  average  loss 


was    $43.      Organized    fire    briga  des    among    the    employees    last 


employees,  by  the  use  of  chcmi- 
e  total  fire  loss  on  the  Pennsyl- 
914,   including    ;'ires    where    the 


assistance   of  city   fire   departme  its   was   received,   was   $658.4(^3. 


;  only   10  cents  pei 
irtment  of  the  Pe 


lopeny   was  nearly  S400.000.000. 
er  each  $100  of  property  value 


The  safety  department  of  the  Delaware.  LSckaw anna  &  West- 
ern has  issued  Safety  First  P>uljetin  No.  10,  giving  a  summary 
oi  accidents  to  Lackaw^anna  employees  for  the  years  1911,  1912, 
1913  and  1914.  The  number  of  fmploytes  killed  in  1911  was  70. 
and  in  1912,  46;  1913,  45.  and  it    1914.  only  2(       The  number  of 

2,319:  in  1^:2,  2.318;  in  1913, 
has  thus  been  a  steady  decrease 
with   1911.  the   decrease  in  the 


employees    injured    in    1911    was 

2.092,  and  in  1914,  1,875.    There 

year  by  year.     Comparing   1914 

nutnber  of  employees  killed  wa^  63  per   cent,  while  the   injured 

decreased   19  per  cent.     It  has  been  decided  to  award  a  Safety 


•:'<^:,  •'«■ 


First  flag  to  the  division  makin 
and  subsequent  years,  and  als( 


the  best  safety  record  in  1914, 
jne  to  the  shop  making  the  best 


record.     For  the   vear   1914,   th '    Morris   &   x-s^ex   division    was 
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awarded  the  dtvision  flag  ani3  the  Scranton-Keyser  Valley  shops 
were  awarded  the  shop  flag. 

Congress,  in  making  appropriations  for  the  support  of  the  army 
for  the  next  riscal  year,  has  inserted  in  tlie  law  a  proviso  that 
no  part  of  the  appropriations  made  at  this  time  shall  be  available 
"for  the  salary  or  pay  of  any  officer,  manager,  superintendent, 
foreman  or  other  person  having  charge  of  the  work  of  any  em- 
ployee of  the  United  States  government  while  making  or  causing 
to  be  made,  wiiii  a  stop  watch  or  other  time-measuring  device, 
a  time  study  of  any  job  of  any  such  employee  between  the  start- 
ing and  completion  thereof,  or  of  the  movements  of  any  such 
employee  while  engaged  upon  such  work;  nor  shall  any  part  of 
the  appropriations  made  in  this  bill  be  available  to  pay  any 
premium  or  bonus  or  cash  reward  to  any  employee  in  addition  _ 
to  his  regular  wage?,  except  for  suggestions  resulting  in  improve-. 
ments  or  economy  in  the  operation  of  any  government  plant;  and 
no  claim  for  services  performed  by  any  person  while  violating 
this  proviso  shall  be  aUowed.'"  .^X';  r.>r^  -^^/A;-;^^^^^^ 

;•  One  of  the  striking  exhibits  at  the  Panama- Pa^fic  Exposition 
is  that  of  the  Westinghouse  Electric  &  Mfg.  Company, 
which  includes  one  of  the  Pennsylvania  electric  locomotives 
mounted  on  a  turntable.  The  location  of  the  turntable  is  under 
the  center  of  the  dome  of  the  Transportation  building  at  the 
junction  of  the  two  main  aisles,  thus  bringing  it  in  full  view  of  the 
crowds  whicii  are  expected  to  pass  through  this  building.  The 
turntable  is  65  feet  long.  and.  including  the  locomotive,  weighs 
440,000  pound:-.  The  height  o^  the  track  is  12  ft.  above  the 
rioor,  and  steel  ties  are  used,  a  new  type  of  construction  for 
this  class  of  work.  By  means  of  a  10-horsepnwer  motor  the  turn- 
tal)le  is  caused  to  rotate  at  a  speed  of  one  revolution  in  three 
minutes.  The  notation,  which  can  be  reversed  in  direction,  is 
under  the  control  of  the  operator  located  in  a  booth  nearby.  The 
locomotive  is  arranged  and  lighted  so  as  to  permit  the  people  to 
pass  through  it  and  inspect  the  equipment.  j- 

Commissioner  Mayheld  of  the  Texas  Railroad  Commission 
has  sent  a  telegram  to  J.  W.  Everman,  general  superintendent  of 
.  the  St.  Louis  Southwestern  of  Texas,  protesting  against  the 
recent  closing  of  the  company's  shops  at  Tyler.  Tex.,  which 
threw  out  of  employment  some  300  or  400  men.  The  commis- 
sioner says  in  his  telegram  that  the  company's  business  is  bet- 
ter than  it  has  been  for  some  time,  requiring,  as  he  is  advised, 
"an  extra  switch  engine  to  adequately  handle  the  traffic.'"  and 
that  the  road  should  be  getting  its  equipment  in  condition  to 
handle  the  large  business  expected  this  spring  and  summer. 
He  says  tbat  unless  the  shops  at  Tyler  are  reopened  and  the 
men  put  back  to  work  he  will  consider  it  his  duty  to  move  that 
the  commission  suspend  further  action  on  the  application  for 
an  increase  in  freight  rates  pending  investigation  into  the 
reason  why  the  shops  were  closed,  Mr.  Everman  said  it  was 
found  absolutely  necessary  to  close  the  shops  at  Tyl£t-b€caus\ 
of  the  decrease  in  earnings.,;   ..:;::;^::^. 

M.  A.  Dow.  general  safety  agent  of  the  New  York  Central 
Lines,  is  sending  out  to  manufacturers  owning  plants  adjacent 
to  the  company's  property  small  printed  slips  on  "safety  iirst,"  to 
he   put   into   the   pay   envelopes   of   employees.     The   statement 


begins  by  spying  that  the  rafltOad  compainy  lias  called  flie  manu- 
facturers' attention  to  the  risk  incurred  by  the  employees  of 
the  factory  who  w  alk  on  the  tracks ;  and,  after  briefly  explaining 
the  general  situation,  it  ends  with  the  injunction  that  "the  prac- 
tice of  walking  the  railroad  tracks  by  our  employees  must  be 
stopped  at  once.  The  interests  of  personal  safety  require  that 
strict  observance  of  this  rule  must  be  enforced."  Mr.  Dow  fur- 
nishes the  sUps  printed  in  English  and  other  languages,  as  may 
be  needed.  Within  a  reasonable  time  after  the  notices  have 
been  supplied  to  a  given  factory,  the  inspectors  of  the  railroad 
company  make  observations  to  see  how  well  the  advice  has  l»een 
carried  out;  and  if  track  walking  continues  officers  are  sent  to 
make  some  arrests,   >;     ,  — -  .%vv\-v-:- ■•=>■:-.-••:/':. \^:. 


X.0'^i'-f-'::'l^E"W' 'RAILROAD   LAWS  IN  TEXA#.;/.^-^  •;■ : 

The  legislature  of  Texas  has  concluded  its  sesision  Of  two 
months  and  a  final  review  shows  that  it  has  passed  only  a  few 
general  laws  affecting  railroads.  The  most  important,  perhaps, 
is  that  requiring  employees  to  be  paid  twice  a  month.  An(»ther 
(jne  provides  that  employees  of  railroads  (and  of  certain  other 
concerns  as  well)  shall  be  free  to  choose  the  company  fnjm 
which  they  shall  get  surety  bonds.  The  railroads  nt)w  provide 
bonds  without  cost  to  the  employee. 

The  railroad  commission  is  authorized,  by  one  of  the  new 
laws,  to  require  railroads  to  make  track  connections  with  in- 
dustries. 

There  was  a  full-crew  law.  but  it  died  on  the  calendar  as  did 
the  bill  to  require  sheds  to  be  built  at  all  points  where  there  are 
ten  or  more  car  repairers  at  work.         '://:->-{%-.' ^V^-f-:> 

On  the  whole  it  appears  to  many  careful  observers  that  the 
anti-railroad  spirit  aiuong  the  luexas  law  maliers  is  very  inuch 

abated.  ..     '  .;-;^  ";-:  :-vi^:.;'^-:V-/;./_^:-:y:v'-\;-.v:;*-"x:;   ■:-\^^    :;..";.-. 

-:-/':      MEETINGS    AND     CONVENTIONS      ':   •  y  .V: 

'  Chief  Interchange  Car  Inspectors*  and  Car  Foremen's  Asso- 
ciation.— At  a  recent  meeting  of  the  executive  committee  of  the 
Chief   Interchange  Car   Inspectors'  and  Car  Foremen's  Associa- 

•  tion.  which  was  held  in  Chicago,  it  was  decided  to  hold  the  next 
annual  convention  of  the  assQciation  in  Richmond,  \'a,,  Septena- 
l>er  14,  15  and  16^      ■    vj  ■  •':  - '^:-  ^  ;7  i '■.'"■":'    '  'l-.-rf^-- 

Air  Brake  Association. — The  twenty-second  annual  convention 
<jf  the  Air  Brake  Association  will  be  held  at  the  Hotel  Sherman, 
Chicago,  on  May  4-7,  1915,  The  following  is  a  list  of  the  sub- 
jects to  be  discussed  at  the  meeting:  .\ccumulation  of  Moisture 
and  Its  Elimination  From  Trains  and  Yard  Testing  Plants; 
.\dequate  Hand  Brakes  on  Heavy  Passenger  Equipment  Cars; 
Need  of  Efficient  Cleaning  and  Repairing  of  Freight  Brakes; 
What  Shall  We  Do  to  Improve  the  Present  Pneumatic  Signn! 
Device;  Difficulties  the  Railroad  Companies  Encounter  in  En- 
deavoring to  Run  100  Per  .Cent  Operative  Brakes  in  Freight 
Train  Service;  M.  C.  B.  Air  Brake  Hose  Specification  and 
;;ommended  Practice.  The  afternoon  of  May  6  has  been  stt 
aside  ior~aseri^  of  air  brake  lectures,  delivered  by  representa- 
tives of  the  Pitts1?nreh   .^ir  Brake  Company.  Westinghouse  Air 
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13  Systematic    Locomotive    Valve    Setting T.   R.   Britton  — .....  James  Powell .....  St.  Lainberl,  Qtie. 

9  ., i !  Harry   D.   V^ought.  95   Liberty  St.,  New  York. 

13  Economical   Handling  of   Freight  Cars j  W.    C.    Kendall !Wm.  Cade,  Jr 683   Atlantic  Ave.,   Boston,  Mass. 

16  Recent   Developments  in   Locomotives i  George   R.   Henderson  Harry   D.   Vought.  95  Liberty  St.,  New  York. 

23  •_• ^ I L    B-   Anderson. . .  207   Penn   Station.   Pittsburgh,   Pa. 


Chilled  Iron  vs.  Steel  Wheels F.    K.    Vial.. 

Encouraging  Railroad  Men  to  Buy  Homes.  H.    M,    CottrelL. 


•  ••"•.    •   ■ 


F.  O,   Robinson. ..  C.  &  O.   Ry.,   Richmond,  Va. 
B,  W,  Fraucnthal.  Union  Station,  St.  Louis,  l^o. 

A.  J.  Merrill Box    1205.   Atlanta.  Ga. 

Tos.    W.    Taylor...    1112   Karpen    Ride..   Chicago.  IlL 
Louis    Kon Box   1707.  Winnipeg.  Man. 


a-  .;.•.;-■ 
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Brake  Company.  Xew  York  Air  Brake  Company,  and  possibly 
tlic  Automatic  Straight  Air  System,  each  speaker  being  limited 
to  one  hour.  The  practice  inaugurated  at  the  last  convention 
of  giving  one  afternoon  to  the  representatives  of  the  manu- 
facturers for  the  exploitation  of  their  devices  will  again  be 
followed  this  year,  and  May  4  is  the  date  which  has  l»een  as- 
signed  for  the   |)uri)ose. 

-^\  Master  Car  and  Loco  mo  I  lie  I'amtcrs'  Association. — The  Ad- 
.•  rvisory  Committee  of  the  Master  Car  and  Locomotive  Painters" 
-•.Association  has  selected  the  following  subjects  and  queries  to 
be  considered  at  the  ne.xt  convention,  which  will  he  held  at 
Detroit,  Mich.,  September  14  to  lO:  Sul)ject  Xo.  1,  I'lat  color  v. 
enamel  color — which  gives  the  best  results  under  varnish  in  dur- 
f:  ability  and  permanency  of  color?  Xo.  2,  Can  we  suggest  any 
changes  in  the  design  or  construction  of  steel  passenger  train 
cars  to  make  them  better  tittcd  for  preservation  by  protective 
coatings?  Xo.  3,  Will  equipment  tinished  in  enamel  or  varnish 
:.' tolor  wear  and  "clean  up'"  in  service  as  easily  and  economically 
as  the  varnish  hnish?  Xo.  4.  Best  metliods  of  taking  care  of 
piece-work  accounts,  including  rate  ti.xing.  printed  forms,  cler- 
ical organization,  etc.,  for  work  in  paint  shops.  Xo.  5.  What  is 
the  most  practical  and  economical  method  of  maintaining  the 
inside  of  steel  passenger  cars?  Essay  Xo.  1  :  The  possible  re- 
sults, where  price  vs.  qualitj-  is  enforced  in  buying  paint  stock 
for  the  railway  car  and  loconu)tive  paint  shop.  Xo.  2:  The 
official  recognition  due  to  the  efficient  railway  master  car  and 
locomotive  painter.  Query  Xo.  1 :  Are  we  iiaving  any  serious 
trouhic  with  varnish  turning  white  and  if  so.  with  what  grade  of 
varnish?  Xo.  2:  Is  there  any  way  by  which  a  greater  field  of 
the  work  of  the  association  can  be  covered,  without  increasing 
the  time  consumed  in  handling  the  work  ?  Xo.  3 :  Of  what 
value  to  the  railway  companies  is  ornamentation  to  the  exterior 
of  railway  passenger  equipment? 


■'      Tlic   following   list  gives   tiaincs   of  secretaries,    dates   of   next    or   regular 
meetings,  and  {'laces  of  meeting  of  mechanical  associations. 

Ait  Br.\ke  .'\ssociation. — F.    M.    Xcllis,   53   State   St.,    Boston,   Mass.     Con- 
.    '  i<--.,    ventioii.   May   4-7,    1915,   Hotel    Sherman,   Chicago. 

American     Kailroad     Master     Tinners,     Coppersmiths    and     Pipefitters' 

Association. — -W.   E.  .loiie>,  C".  \   N.   VV.,   3814  Fulton  street.  Chicago. 

Animal  meeting,  July  1316,  1915,  Hotel  Sherman,  Chicago. 

American    Kailwav    Master    Mechanics'   .Association. — J.    \N'.   Taylor,    Kar- 

;   i.    •^.    jien   biiikling,   Chicago.     Convention,   June   9-11,    1915,   Atlantic    City, 

V  :  -''   N.  J. 

■.VAmerica.v   Railway  Toot.  Foremen's  .\ssociation. — Owen   D.   Kinscy.   IIH- 
'_-  nois  Central,.  Chicago.     Convention,  July  19-21,   191S,  Hotel   Sherman, 

'   "^;-'':,:  Chicago..-    /•.'■    •     ^    ^  ■.>>-.-:.! ':.•-       ''••■•  -.-^  , -V;-- '■  \  :.■ 

America.v  Soctbtv  for  'tisriJCG  Mater tAis.—Ptof.  E.  Marburg,  University 
of  Pennsylvania,  Philacklpliia.  Pa.  Convention,  June  22-26,  1915, 
Hotel   Trayniore.    .\tiantic    City,    N.    J. 

American  Society  ok  .Mechaxical  Engineers. — Calvin  \V.  Rice.  29  \V. 
Thirty-ninth  street,  Xew  York.  Annual  meeting,  December  7-10, 
1915,    New   York. 

Association  oi-  Railway  Eikciricai  K.ni-.ineers.  —Joseph  A.  .Amlreucetti, 
C-  &  N.  \V..  Room  411,  C.  &  X.  W.  Sta.,  Chicago.  .Annual  meeting, 
October,    1915. 

Car  I'oremen's  .Assimtiation  of  Chicago. — .\aron   Kline,  841   Xorth  Fiftieth 
.;,■,.•■,    (  ourl,   Cliicnso:    2d    Monday   in   month,  except  July  and   .August,    Lyt- 
■  ■''"■  "•-'    ton  building,   Chicago. 

Chief   Interciianc.e    Car    Inspectors'    and    Car    Foremen's    Associaiion. — 
,   S.   Skidmore,    946    Richmond   street,    Cinrinnati,    Ohio.      Annual   meet- 
'^'..'.-  ;.     ing,   September   14-16,    1915.  Richmond,  Va. 

International  Railway  Fiel  .Association.-  C.  G.  Hall.  922  McCormick 
building.   Chicago.      Convention,    May    17-20,    1915,   Chicago. 

■Internationai.    Railway    General    Foremen's    .Association.— William    Hall, 
••>  1126    W.    I?roadway._  Winona,    Minn.      Convention.    July    13-16,    1915, 

■  _; "  Hotel    Sherman,    Chicago. 

V.1.KTEKNATIONAL    RAILROAD    MaSTER     BLACKSMITHS'    ASSOCIATION. A.    L.    Wood- 

•  '   ;     .  worth,  Lima,  Ohio.     Convention,  Augu.st    17,    1915,   Philadelphia,   Pa. 

.'■JliAsfER   KoiLER  Makers'  .ASSOCIATION. — Harrv   D.  Vought.  95  Libertv  street, 
•   New  York.     Convention.  May  26-28.   1915,  Chicago,  111. 

Master  Car  Blii.ders'  Assciciation. — T.  W.  Taylor,  Karpcn  building,  Chi- 
cago.    Convention,  June   14-16,  1915.  Atlantic  City,  X.  J. 

Master  Car  and  Locomotive  Painters'  .Assoc,  of  U.  S.  and  Canada. — 
A.  P.  Dane.  B.  Sr  M..  Reading.  Mass.  Convention,  September  14  17, 
1915.    Detroit,    Mich. 

Niagara  Frontier  Car  Men's  .\ssociatiov. — E.  Frankenbergcr.  623  Bris- 
bane  building,    Buffalo.   X.   Y.      Meetings   monthly. 

Railway  Storekeepers'  .Association. — T.  P.  Murphy.  Box  C.  Collinwood, 
Ohio.      Convention.    May    17-19,    1915.    Hotel    Sherman,    Chicago. 

Traveling  Engineers"  .\ssociation. — W.  O.  Thompson.  X.  Y.  C.  &•  H.  R., 
East   RuflFalo.   X.   Y.     Convention.   September,   1915.   Chicago.   Til. 
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It  is  our  desire  to  make  theje  columns  co:cr  as  completely  as 


/Possible  all  the  chattges  that 
partmcnts  of  the  railzcays  of 


ta%e   place   in    the    mechanical  de-<- 
his  country,  and  ZkC  shall  greatly 

appreciate  any  assistance  tl.at  iur  readers  may  giie  us  :'<.■  helping 

to  bring  this  about. 


MASTER    MECHANICS   |\ND   ROAD    FOREMEN  OF    ...  . 

ENJGINES  -■'    '^' 

G.   P.  Goodrich,  who  has  b;en  master  mechanic  <'£  the  Fort 
Smith  &   Western   and   tlie   St    Louis.  F.i   Reno  &   \\'c>t<.rn^for..i 
llic  last   eight  year>;.  has  resig  led.  effective  Ai)ril,l-,;-,  ^•..•_-    .    -Vv 

J.   \\  .  Johnson   has   been   ajpointed   master  mechanic  of  the 
.Xrkansas.    Louisiana    &    Gulf,    with    office    at    Monroe,   La.,    sue-    .; 
ceeding  J.   T.   Tadl<>ck.  \  . .'. 

A.   E.   McMii-i..\.\.  whose  apfointinent  as  master  mechanic  of;;,', 
the  Baltimore  &   Ohio  Southwestern,  at   Washington.   Ind.,  was  •  '■ 
announced  in  these  columns  lalt  montli.   was   ii. irn   in   Wheeling,-.^ 
\\  .   \'a.,  December  26.   l^'^*0.     lie  received  his  edf.cati-n   in  the.; 
public  schools  of  that  city,  gra  luating  frum  the  high  sciiool  in'.'; 
1898.     FZarly  in   1899  he  entere<    the  service  .)i   the   iJaltimore  &  1' 
Ohio  at    Benwood.   \\  .    \'a.,   as  a   machinist   apprentice,   and   on. '; 
completing   his  apprenticeship     le  served   as  a   machinist  at  the-'.; 
same  point.     In  1905  lie  was  m  ide  machine  sh' ?p  f-irenian,  serv-.-.; 
ing   in   this   capacity   and   as   drip   pit    foreman   until   September,  ;" - 
1907.      He    was   then    appointed!  engine   house   foreman,   and   in    t 
April,    1910.    became    general    fpreman    at '  Ben W'.  id.      Early    in 
1913  he  was  transferred  to  the  Baltimore  &  ()hi<p  Siuthwesterii 
.system   as   motive   power   inspe  :tor,    with   headf  uar.ters   at   Cin- i'." 


cinnati,  Ohio,  and  a  year  later 
mechanic,  in  which  capacity  he 
mcnt  as  master  mechanic. 


was  appointed  a--istant  master;!' 
serve  1  until  hi*  recent  appoint- 


K.   J.   McQiADE   has   been   ap  »ointed   mhster' j'i:eohainc  of  the 
St.  Louis  &  Kansas  City  Terminal  division  of  the   Rock  Island] 
Lines,    with    office    at    Arniou|dale,    Kan.,    succeeding    O.    C.  • , 
Breisch.  resigned. 

.\.   ^'oixG,  whose  appointmeiTl  as  district  master  meclianic  of  '. 
the   Chicago.   Milwaukee  &   St. I  Paul,   at  Milwaukee.   Wis.,   was 
announced  in  these  columns  hft  month,  was  born  Jair.iary  24,  .. 

1874.  .\ftcr  graduating 
from  the  pubHc  schools 
in  Milwaukee  he  was 
employed  in  the  foundry 
of  the  Chicago.  Mil- 
waukee &  St.  Paul  for 
one  year,  and  then  tran>- 
ferred  to  the  macliine 
shop  as  a  maciiinist  aji- 
prentice.  After  ci  m- 
pleting  his  apprentice- 
ship. Mr.  \'oung  re- 
mained in  the  emiiloy  of 
ihe  St.  Paul,  serving  as 
a  machinist  at  various 
points  until  18*^8.  when 
he  left  the  service  to 
become  an  engineer  in 
the  Milwaukee  city  lire 
department.  In  the 
spring  of  .  1902  he  left 
the  fire  dei)artnient  to 
again  enter  the  St.  Paul 
service  as  a  machinist  in  the  Ailwaukee  shops,  where  he  re- 
mained until  1905.  He  was  thetj  transferred  to  the  roundhouse 
at  the  West  Milwaukee  shops.  \Vhere  he  served  successively  as 
slip    foreman,   assistant   foreman  'and   general    roundhouse    fore- 


■•  •  .1 

■>:.■' 


■■■;.■  '■■.-■'•'■> 


A.    'Voung 
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V  ■  man,  being  promoted  to  the  latter  position  in  1909.  In  July, 
1913,  Mr.  Young  was  transferred  to  Chicago  as  general  fore- 
man at  that  point,  in  which  capacity  he  served  until  his  recent 

;•;  appointment  as  district  master  mechanic.  Mr.  Young  is  a 
graduate  of  the  International  Correspondence   School. 

W.  L.  Scott  has  been  appointed  master  mechanic  of  the  Mis- 
souri, Kansas  &  Texas  at  Denison.  Tex.,  succeeding  X.  S.  Air- 
..  hart,  resigned.         .        _    .  .^     _  .....  .  .:    , 

■  \  y ._: . . . .■ ... ■;.  .„ -■- :     CAR  " DEPARTMEisiT  '  '  -^^r^ ^ - 

:'.      A.   CoPONY,   master   car   builder  of   the   western   lines   of  the 

■  •    Grand  Trunk,  has  had  his  office  pioved  £rom_  Port  Huron,  Mich., 

to  Elsdon,   111.  .    '  ■  :-•    '-->■  ''•■''■^■-  ■'^■''  ':X'-''"''-  '■^'■■'  '■■' 

V.  J.  Lamb,  car  foreman  of  the  Charleston  &  Western  Caro- 
;..-lina,  at  Augusta.  Ga.,  has  been  appointed  general  foreman  car 
;;'.;  repairs  at  that  place,  succeeding  W.  F.  Weigman. 

;^;-      T.   W.    Marsh-\ll   has   been   appointed   assistant    car    foreman 
'of  the  Canadian  Pacific  at  Transcona.  Man.,  succeeding  H.  Dib- 

'^       "  SHOP    AND    ENGINE     HOUSE 

A.  Beardshaw  has  been  appointed  locomotive  foreman  of  the 
•"Grand  Trunk  at  Richmond,  Que.;  succeeding  G.  Blackbird,  re- 
'^.  tired  on   a  pension^  '  Oivp' ^^x^V-l.  '  /^-'j 

/.-■.      W.  C.  BuREL,  district  foreman  of  the  Oregon  Short  Line  at 
■  •  3Iontpelier,  Idaho,  has  been  appointed  general  foreman  of  the 

Utah  district,   Utah-Montana   division,  at   Salt  Lake  City,   Utah, 

succeeding  H.   Selfridge. 

R.  A.  Miller  has  been  appointed  general  foreman  of  the 
: ;  ■  Canadian  Northern  at  Trenton,  Ont..  succeeding  W.  G.  Rodden. 

V 

'"•''  W.  R.  Patterson  has  been  appointed  general  foreman  of 
shops    of   the    Michigan    Central    at    Detroit,    Mich.,   succeeding 

•  A.  K.  Galloway.      ;;';.:;'/.,  :;  .    '^:.  -r  ;.; :  ^. 

•  •■'     D.  Ross,  formerlv  locomotive  foreman  at  the  Southwark  Ter- 

minal  of  the  Grand  Trunk  at  Montreal,  has  been  appointed  locor.; 
motive  foremaif^  at   Uurand,   Mich. 

C.  E.  Stewart  lias  been  appointed  locomotive  foreman  of  the 
',' Gran<l   Trunk    Pacific  at   Edmonton,   Alta. 

'-.  Charles  D.  Wilder  has  been  appointed  boiler  foreman  of  the 
Staten  Island  lines  of  the  Baltimore  &  Ohio,  at  Clifton,  Statcn 
Island.  ;>•.:•■  :;.'-v.-:v;-.  "         ;jv.- 

John  E.  Wood?  has  been  appointed  general  foreman  of  ttie 
Staten  Island  lines  of  the  Baltimore  &  Ohio,  at  Clifton,  Staten 
Island, 

1';    R.  R.  YouxG  has  been  appointed  general  foreman  of. tlie  sliqps 
•'?:.of  the  Tennessee  Central  at  Nashville,  Texmi-.i.'i'yU- \-r-^/.^:y.iyii 

V^   J;';^        PURCHASING  AND   STOREKEEPING  ■>:^ 

■  ;•'    Frank  Duxbar  has  been  appointed  storekeeper  of  the  Iirter- 
hculonial  at  Gibson.  N.  B. 

John  O'Brien  has  been  appointee]  storekeeper  of  the  Cana- 
A  dian   Pacific  at  Regina.  Sask.  -     —  ;y\V  R/^  ^   ' '"-^^^^ 


OBITUARY 


Charles  McCann,  general  foreman  of  the  Chicago  Junction 
Railway,  died  in  Chicago.  March  6.  at  the  age  of  65  years.  Mr. 
McCann  began  railway  work  on  the  Atlantic  &  Great  Western 
at  Kent,  Ohio,  in  1867.  He  was  later  employed  by  the  Lake 
Shore  &  Michigan  Southern  at  Norwalk.  Ohio,  and  the  New 
York,  Chicago  &  St.  Louis,  during  the  construction  of  this  road 
between  Conneaut,  Ohio,  and  Ft.  Wayne.  Ind.  In  1897  he  left 
the  latter  road  to  enter  the  service  of  the  Chicago  Jtinction 
Railway,  with  which  he  remained  until  his  death. 


Jotiy   W.   Addis,  formerly  superintendent   "f  motive  pn> wet  ot - 
the   Texas  &    Pacific,   died   at   Marshall.   Tex..   .;.n   February  25. 
He  was  born  on  March  13.  1851,  at  East  Liberty.  Pa.,  and  after 
learning  the  trade  of  machinist  entered  the  shop*  of  -the  Inter- 
national &  Great  Northern,  at  Palestine,  Tex.     In  1882  he  went 
to  the  Marshall  shops  of  the  Texas  &  Pacific,  and  left  that  road 
to  become  general  foreman  at  the  Tyler  shops  i>f  the  St.  Louis 
Southwestern.     He  was  transferred  later  to  the  Pine  Elurf  shops, 
of  which  he  had  charge,  an<l  was  then  for  about  four  years  mas- 
ter mechanic  at  the  (Jouldsboro  slops  of  the  Texas  &   Pacilit--. 
-Abc.ut  1892  Mr.  .Addis  succeeded  A.  G.  D->uglai><  as  ^^iiveriTUend^; .  ; 
t-nt  of  motive  power  and  rolling  stock  of  the  TexSs  A:  Paciik  at'"" 
Marshall,  and  remained  in  the  service  of  that  road  otltil,  Jurte* 

1911.  ;. :  ■;.  _-.,;.        /> :.  :,..  •  :;,.^;.-   '>■/•../  ;:::v::- :.-;;; -'/■•';•:■ -\^ 

William  McIntosh,  formerly  superintendent  of  motive  ro^-«"    ' 
■  »t   the   Central  of   New   Jersey,   at  Jersey   City.   X.  J.,   died   on 
-March  15.  at  his  home  in  Plainfield.  N..J.;    He  was  bonv  an  A^^•;-:-^ 

gu  St  20.  1 849.  at  Frank- .': . , 
lin.  Que.,  and  began  rail- :.  -' 
way   work  m    1>*04  as  a.  i*: 
l<.>coinotive     fireman    ■«>•"■.' 
the    Chicago.    Milwaukee 
S:  St.  Paul :  and  l:e  serve«l    ; 
as    machinist    iuiu    engi. .:•.,. 
neer    on    that    r':)ad    fotj  '^; 
seven  years.    J  n  1871  he.:>: 
weiit  to  tlie  St.   Paul  &• 
Paciiic.    now    a    jiart    of 
the   Great    Northern,   at*..- 
St.    Paul.    MirT! .  where 
he  was  emjdoyed  as  ima-r"-.  - 
chinist.      From    August/ 
1«^72,  to  Novemlier,  1877, 
he  was  locomotive  engi- 
neer  on    the    Chicago   &  -,' 
North  Western  itnd  thetl  >• 
lor  about  ten  years  wasj^3 
foreman    of.   Ioc»>motivev •- ' 
repairs  on  the  >anic  road  v,.;- 
at    Waseca.    Minn.,    and-:-':, 
at  Huron,  S,  D.     In  July,   1887,  iie  was  appointed  nia>ur  me-"^..- 
ciianic   at    Winona.    Minn.,   where   lie   remained   aliout    12   veaT«.  ;; 
On  March   1.  1899,  he  was  appointed  superintendent  <>fm6tiv«e 
power  of  the  Central  .if   .New  Jersey,   from   which  p<.>>ition  he 
retired  in   1909.     He  was  a  prominent  member  of  the  Ainterican 
Railway  Master  Mechanics' 'Association,  and  in   1S08  served  as 
president  of  that  association,     Mr.   Mcintosh  was  the  in- entot  .  ' 
of  a  mnnber  of  well  known  l<icomotive  and  car  appliances.     He 
wasa  member  of  the  American  Society  ot  Mecha^iical  Engineer^. 


y/.     Mcintosh- 


>.E.XHAVST    Steam    Txjectors    for    Locomoti\-es.— The    exhausti-s:; 
Steam  injector  has   found  (|U!te  extensive  use  on   Briti>li   lo.'o- 
motives,  and   from,  what   information   can  be  obtained  it   is  l)c- 
lieved    to    be    one    of    the    small    economy    producers    that    are 
worthy    of    consideration.      I'rom    its    extended    use    it    can  HO"'-  " 
longer    he    considered    experimental.      The    exhaust    steam    is;v\ 
taken    from    the   exhaust   pipe   just    above   the    ovitlet    from    the-;.: 
cylinders.      It   then    passes   throtigli   a   separator   which    remove*.'-.^-' 
all    the     grease    and     particles    of     dirt,    and    then    giies    direct 
to  the  injector.     Live  steam  is  used  to  start  the  injector.     This  .. 
may  be  entirely  shut  off  after  the  exhaust  steam  has  been  started,,;\  ■.. 
or  a  small  amount  can  be  admitted  to  assist  in  pumping  against  a  ' 
high  boiler  pressure.    \\  hen  the  engine  is  not  working  provision 
is  made  for  operating  the  injector  by  live  steam  alone.    From  tests 
made  in  England  it  is  found  that  an  average  saving  of  700  to 
1.000  lb,  of  coal  and  about  4.000  lb.  of  water  per   109  miles  in 
obtained.     For  boiler  pressures   in  V"e  neighborhood  of  200  lb. 
it  is  necessary  to  supplement  by  the  use  of  a  small  amount  of 
live    steam,   the   exhaust   steam    at    atuK^spheric    pressure   being 
capable   of   delivering  against   120  lb.   boikr   pressure. 
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Supply  Trade  Notes 


.*. 


■  "  ^Kreflerick'AV'Hall.  tornK-rly  lit-ad  id  the  diain  hoist  dcpart- 
nitnt  ui  the  Vale  <i:  Towne  Company,  died  at  his  home  in 
Passaic.  N.  J.,  on   March   16.  ,.-    •..^•V 

J.  W.  Fogg,  tormerly  master  mechanic  of  the  Baltimore  & 
Ohi«)  Chicajjo  terminal,  ha?  become  associated  with  the  Boss  Nut 
Company,  witli  headquarters  at  Chicago. 

A.  U.  McAdam.  formerly  western  sales  agent  of  the  Ralston 
Steel  Car  C«.mpany.  Cdumlms.  Ohio,  has  been  appointed  sales 
manager,  with  headtiuarters  at  Columbus. 

!G.  Haven  Peabody.  western  representative  of  the  Lima  Loco- 
motive Corporation.  Lima.  Ohio,  has  resigned,  effective  April  15. 
to  accept  a   positu  t:    with  the   Lackawanna   Steel   Company. 

W.  C.  Chapman,  who  for  several  years  has  been  connected 
with  the  sales  f-rce  of  the  Philadelpliia  branch  office  of  Man- 
ning, Maxwcl!  i  Moore.  Inc.,  has  been  ai)p«)inted  manager  of 
that  office. 

Robert'  E.  Jennings,  president  i>f  the  Carpenter  Steel  Com- 
pany. Reading,  Pa.,  lias  been  elected  ti>  till  the  vacancy  on  the 
board  of  tiie  Jo^eph  Dixon  Crucible  Company.  Jersey  City.  X.  J.. 
cause<l  by  the  death  of  William   Murray. 

VV.  W.  RoskT.  manager  of  western  sales  of  the  T.  11.  S\  ming- 
vton  Cotripany,  Rochester.   N.   \  ..   lias  been  appointed   vice-presi- 

,  dent    ol .'  th«  '^^tupauy- 

with    iiffice    at    Chicago. 

Mr.     kosser    was     born 

at  Hutchinson.  Minn.,  on 

November  4.    1877.     He 

attended      the      Hamline 

University    at    St.    Paul. 

Minn.,  and  was  for  four 

years     with     the     Min- 
nesota    Malleable     Iron 

Company.      In     1903    he 

left  the  company  to  take 

the    position    of    super- 
intendent  of  tlie  Wajh- 
.  burn    Coui)Ier    Company. 

and   two  year<  later  be- 
came  sale-  agent  of  the 

T.    II.    Symington   Com- 

[)any     at     Chicago.        In 

F'lO    he    was    appointed 

manager  of  western  sales 

of    that     company,    and 

now  leave*  that  position,  ... 

to.  take    up    tl'.e     duties    of  vice-president,     as     above     noted. 

E.  L.  Leeds,  who  since  1907  ha-  been  iranager  of  the  railnjad 
e(|uipnunt  departuient '  of  the  Niies-I'.emeiit-Pond  Company. 
New  Vofk.  has  been  appointed  general  n  au.iger  of  sales  of  that 
company  and   the   Pratt  &   Whitney   Comi)any,    Hartford.   Conn. 

The  Superior  Car  Metal  Roofing  Company.  Chicago.  111.,  has 
recently  been  incorporated  for  $25,000  for  the  purpose  of  manu- 
facturing and  selling  car  roofs,  doors,  locks,  etc.  The  incor- 
porators are  William  H.  Slatten,  William  I".  .Volan  and  E.  A. 
Albrisht.  'i-.v." 

The  Stark  Rolling  Mill  Company,  Canton.  Ohio,  has  appointed 
the  Dearborn  Steel  &  Iron  Company,  with  olVices  in  the  Peoples 
Gas  buildmg.  Chicago.  111.,  as  its  selling  agent  in  Chicago,  north- 
ern Illinois  and  W  isconsin.  H.  C.  Perrine  and  E.  L.  Lyon  will 
represent  the  company. 

The  Sprague  Electric  Works  of  tie  General  Electric  Cotn- 
pany.  New  Y'ork.  has  opened  a  branch  sales  office  in  the  Illu- 
minating building.  Cleveland.  Ohio,  and  Frank  H.  Hill,  who  also 


W.   W.    Rosser 


has  charge  of  the  Pittsburj  h  oftice.  has  been  appoiiUed  manager 
of  the  Cleveland  office. 


ON 


\'oi..  K9.  No.  4 


The  Locomotive  Pulver  zed  Fuel  Company  has  obtained  a 
charter  in  Delaware  to  ir  inufacture  patented  fuel  saving  de- 
vices. The  incorporators  <  re  Joel  S.  Coffin.  Englewood,  N.  J. ; 
John  E.  Muhlfeld,  Scarsda  e,  N.  Y. ;  H.  F.  Ball  and  Samuel  G. 
-Mien,   New   York,   and   Le<jrand    Parish,   Mountain  View,   N.  J. 


Walter  C.  Allen,  vice-pr  jsident  and  general  manager  of  the 
Vale  &  Towne  Manufac  uring  Company  has  been  elected 
president  and  general  manager  to  succeed  Henry  R.  Towne. 
who  has  been  elected 
ciiairman  oi  the  board. 
Mr.  Allen  has  been  in 
the  service  of  the  com- 
pany for  23  years.  He  en- 
tered the  works  in  1892 
as  a  truck  boy  :nd  two 
years  later  obtained  a 
position  in  the  (;rnce.  He 
then  spent  three  years 
acquiring  the  tool  trade, 
and  three  more  to  obtain 
a  knowledge  of  drafting, 
both  of  which  he  thought 
were  essential  to  his  ad- 
vancement with  the  com- 
I  aii\ .  He  was  later 
made  assistant  to  the 
general  superintendent  in 
the  works  at  Stamford, 
and  then  became  general 
superintendent.  In  1509 
he  was  appointed  gen- 
eral manager  of  the  comi)ail\   at  New  York,  and  in   1914  became 

manager.      Mr.    Allen    is   a    member 
)f    Mechanical    Engineers. 

>  .  originator  of  the  modern  scientific 

ed     suddenly     in     Philadelphia     on 

Mr.    Ta'yipit  was  born  at  German- 


\  ice-])resident   and    general 
of    the    American    Societv 


1-rcderick  Winslow  Taylo 
managetyent  movement.  < 
March  21  from  pneumonia 
town.  Pa.,  on  March  20. 
1856.  He  attended  Phil- 
lips Exeter  .\cademy.  but 
left  before  completing 
the  course,  because  of 
impaired  eyesight.  In 
1883,  however,  he  gradu- 
ated from  Stevens  Insti- 
tute of  Technology  with 
the  degree  of  Mechanical  . 
ICngineer.  In  1878  he 
entered  the  employ  of 
the  Midvale  Steel  Com- 
pany, with  which  com- 
pany he  was  successively 
gang  boss,  assistant  fore- 
man, foreman  of  the 
machine  shop.  master 
mechanic,  chief  drafts- 
man and  chief  engineer. 
He  left  the  company  in 
1889  and  began  his  spe- 
cial work  of  reorgan- 
izing   the    nianagemetit    of 


W.   C.   AMen 


merous    inventions    was    the 
modern  high-speed  tools,  foi 


F.   W.   Taylor 


lanufacturing    establishments.      Mr 


Taylor  was  an  inventor  of  considerable  abililv.     -Among  his  nu- 


Taylor-White    process   of   treating 
wliich  l.e  received  a  personal  gold 


medal  from  the  Paris  Exposition  in   1900  and  the  Elliott  Cres 


son  medal  of  the  Franklin 


ber    of    the    American    Soci 'ty    of    Mechanical    Engineers,    and 


nstitute.     Mr.  Taylor  was  a  luein- 


April,  1915 
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H.    H.   Sessions  ;^:i' 


-  T\  -. 


served  as  its  president  in  1905  and  1936.  He  was  the  author  of  a 
number  of  technical  1>ooks  and  articles,  among  the  best  known 
being  "The  Principles  of  Scientific  Management"  *ind"SJu>p 
Management,"'   both   published    in    1911.  -^    ;      :       .'vr        ' 

•      Henry   H.    Sessions,    vice-president   of   the   Standard   Coupler 
Company     of    New     York,     died    at     his     residence    in    Chicago, 
on   March    14.     Mr.    Sessions   was   Ijorn   in   Madrid.   X.   ^■.,   on 
June   21.    1847.'     He   en-         ....  .     .    ■■, 

tered  railway  service  on 
March  1,  1862.  and  until 
January  1.  1870.  he 
served  as  apprentice  and 
journeyman  in  the  car 
and  machine  shops  of 
the  Central  \'  e  r  m  <>  n  t 
at  Xorthtield.  V't.  I-'rom 
January  1.  1870.  to  Xo- 
vcmber  1.  1878.  he  was 
master  car  builder  of 
tlie  Rome,  Watertown  & 
Ogxlensburg.  and  from 
then  to  April  1.  1880. 
for  the  Sioux  City  &  St. 
Paul,  now  a  part  of  the 
Omaha.  On  April  1. 
1880,  he  was  made  mas- 
ter car  builder  of  the 
International  &  Great 
Xorthern.  and  cm  May 
10.  1881.  and  September 
1.  1882,  he  was  appointed  to  similar  positions  with  the  Texas  & 
Pacific  and  the  St.  Louis.  Iron  Mountain  &  Southern,  respec- 
tively. In  1885  he  was  made  manager  of  the  Pullman  Car  Works. 
This  position  he  held  until  1892.  and  for  four  years  he  was 
chief  mechanical  engineer  in  an  advisory  capacity  for  the  same 
company.  During  this  time  he  invented  the  passenger  car  ves- 
tibule, and  later  designed  the  standard  steel  platform  for  pas- 
senger cars  which  went  into  general  use  at  once.  This  led  to  his 
becoming    associated    with    the    Standard    Coupler    Company    as 

/.vice-president  and  director  in  1896.  Mr.  Sessions  also  designed 
the  Sessions  friction  draft  gear  and  in  the  course  of  his  active 
life  left  a  strong  impression  of  his  inventive  genius  on  railroad 
operations  in  many  ways. 

•On  March  22  the  Ciiicago  office  of  tl.e  Terry  Steam  Turbine 
■Company.  Hartford.  Conn.,  was  placed  in  charge  of  A.  W  . 
de  Revere,  and  located  in  the  Peoples  Gas  building.  The  com- 
pany has  also  v)pened  an  office  in  the  Michigan  Trust  building, 
Grand  Rapids.  Mich.,  in  charge  of  .\.  L.  Searles,  who  will  cover 
the  southern  peninsula  of  Michigan.        >'      '     -      :  :-     "  ■^•• 

'  Joseph  Molir.  president  of  John  Mohr  &  Sons,  boiler  manu- 
facturers of  Chic^o.  111.,  died  at  hi;-  home  on  March  2.  1915. 
Mr.  Mohr  was  born  in  Chicago  in  1855,  and,  after  serving  an 
apprenticeship  as  boilermaker,  he  engaged  in  business  with  his 
father  in  1882.  under  tb.e  lirm  name  of  John  Mohr  &  Son,  which 
was  later  changed  to  John   Mohr  &  ^oii»,fT:^!;.  *;y^;■":  •  '  ^H'k;:! 

i  The  Southwark  I'oundry  &  Machine  Comj)any.  Philadelplua, 
Pa.,  has  secured  the  exclusive  L'nited  States  license  to  manu- 
facture the  Harris  ^■alveless  Engine.  Diesel  principle,  which 
wil!  hereafter  be  known  as  tlie  Souihwark-Harris  \'alveless 
Engine.  The  engine  will  be  built  in  sizes  from  75  B.  H.  P.  to 
1.000  B.  H.  P..  for  both  marine  and  stationary  .service.  With 
the  com])any  tliere  will  be  associated  as  consulting  engineer  and 
naval  architect  Leonard  \\.  Harris,  the  inventor  of  'the  Harris 
valveless  engine,  so  that  the  company  will  have  the  benefit  of 
his  extensive  experience  in  power  engineering,  especially  in  the 
marine  field.  J.  P.  Johnston,  who  has  been  interested  in  and 
Connected  with  the  Harris  valveless  engine,  will  al.so  be  asso- 
ciated  with   the   conlpan3^  ill   charge   of  oil   engine   sales.    ,  The 


Southwark  Foundry  &  Machine  Company  also  manufactures  a 
full  line  of  steam  turbines,  generators,  turbine  pumps,  hydraulic 
pumps  and  presses.  c<  ndensers.  etc. 

Two  suits  by  the  Safety  Car  Heating  &  Lighting  Company. 
New  ^'ork.  against  the  United  States  l-ighi  &  Heating  Com- 
pany. Xiagara  Falls.  X.  Y^-  have  recently  been  decided  in  favor 
of  the"  detendant  by  Judge  Hazel  in  the  Western  District  of 
Xew  ^ Ork.  TI.ese  suits  were  on  the  \\  .  1.  Thompson  Patent 
Xo  881.7-53.  March  10.  1S08.  on  a  dynan'.o  suspension  for  car 
lighting."  and  W.  1.  Thcmipson  Patent  .Vo.  926.518.  June  29,  1909. 
on  a  lighting  system  commonly  referred  to  as  the  carbon  disk 
regulator.  In  each  case  the  patent  was  held  invalid  and  the  bill 
of  complaint  dismissed.  The  court  held  that  the  predecessors 
of  the  L'nited  States  Light  &  Heating  Company  had  installed 
dynamo  suspensions  and  the  carbon  disk  regulator  substantially 
as  described  and  claimed  in  the  patents,  on  their  own  apparatus 
on  the  Xew  York  Central  prior  to  the  dates  of  the  patents. 

Henry    \<.  Towne,  presideitt  of  the   ^'ale  &  Towrie   Manufac- 
turing   Ccmipany.     Xew     \'ork.    for    46    years,    having    signilie<l 
his   desire   to    retire    fron   tlie   duties   of   that    office,   has   been 
elected   chairman  of  the 
board.     Mr.   Towne   was 
born  in  Philadeliihia,  Pa.. 
August  28.  1844.     He  at- 
tended the  University  of 
Pennsylvania,  but  he  left 
before  graduation  to  en- 
ter   business,     receiving, 
however,    the    lionorar\ 
degree  of  M.  .\..  in  1887. 
He  was  first  employed  as 
a    mechanical    draftsman 
in     the     Port     Richm<md 
Iron  Works  at   Philadel- 
phia/    In    186()   he   made- 
an  extensive  tour  of  the 
leading    engineering    es- 
tablishments in  Englaml. 
B  e  1  g  i  u  m   and    I'rance. 
spending    six    months   in 
Paris,   where  he   studied 
at   the    Sorbonne.      L'l  cm 
his  return  he  worked  for 
some  tune  in  the  shops  of  William   Sellers  &  Co..   Philadeliihia. 
In  October,  18f8.  he  formed  a  partnership  with  Linus  N'ale.  Jr.. 
and  the  Yale   Lock   Manufacturiig  Company  was  establishe<l  at 
Stamford.  Conn.     Mr.   \'ale  died   shortly  after,  and  in   1869  Mr. 
Towne  became  the  president  of  the  company,  which  at  that  time 
itaaud  a  factory  with  30  employees  at  Stamford  and  a  salesn,H)ni 
in   Xew  York.     To  sketch  Mr.  Towne's  career  from  that  time  is 
to   sk-.'tch   the   growth   of   his   company.      .\t   first   it   made   i)ank 
locks  and  the   ^'ale  pin-tumbler  locks.     Later  there  were  added 
sate  deposit  locks,  mortise  locks,  the   \  aU-  tinu-   lock.  etc.     'I  he 
company  also  had  an  important  business  in  complete  post  offce 
■'et|iMi)ments."      In    1873    it    added    a   bronze    department,   and    in 
1882  it  established  an  art  department.      The  comitany  secured  the 
American    rights    for   the    Weston    differential   jmlley   block.      It- 
was>  also  one  of  the  first,  if  not  the  first,  in   .\merica.  to  build  - 
cranes,    but    the    crane    business    was    later    sold    to    the    Brown   '.: 
Hoisting    Machinery    Company,    Cleveland.   Ohio.      It    being    felt   ., 
that  the  name  Yale  Lock  Manufacturing  Company  was  not  suf-   . 
ficiently     inclusive,   the    title     was   clianged    in    1883   to   the    \"ale 
&    Towne    Manufacturing   Company,     The   company   took    many 
steps   to  broaden   its   activities.      In    1878  it   absorbed   the    l'nited 
States    Lock    Company    and    the    .Kmerican    L<X'k    Company :    in 
1894  the  Branford  Lock  Works,  and  in  1895  the  Blount  Manu- 
facturing Company,  in  each  case  adding  new  lines.     Mr.    Towne 
has   been    an    active   member   of   the    .American    Society   of    Me- 
chanical Engineers  for  many  years  and  served  as, its  president. 


Henry   R.   Tcwne 
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Catalogs 


•;  Electric  Drills. —  lUilk-tin  E-35  has  recently  been  issued  by 
the  Chicago  I'neuniatic  Tool  Cmnijany.  it  is  devoted  to  electric 
portable  drills  which  are  designed  for  operation  on  direct  or 
alternating   current. 

Pkevextiox  of  Belt  Slii'I'i.nc;. — The  (iripwell  Pulley  Covering 
Company,  601  Candler  l)uildijig.  New  York,  has  just  issued  a 
folder  devoted  to  its  product  "Gripwell,"  which  is  a  cenient  and 
canvas  covering  for  pulley  surfaces  designed  to  increase  the 
adhesion  of  the  belt.  ...    : 

Pipe  Bender. — P.ulletfn  Xo.  5.001  of  the  Hydraulic  Press 
Manufacluring  Company.  Mount  Ciilead,  Ohio,  is  a  folder  en- 
titled Bending  Pipe  with  Hydraulic  Power.  It  deals  with  a  re- 
cently develoi)ed  iiand  operate<l  pipe  bender  manufactured  by 
this  company,  having  a  pressure  capacity  of  30  tons. 

Stea.m  Trap. — Catalog  Xo.  8  of  the  Automatic  Steam  Trap  & 
Specialty  Company.  Detroit,  Mich.,  is  devoted  to  the  Bart(m  ex- 
pansion automatic  steam  trap  which  is  manufactured  by  this 
company.  In  addition  to  the  price  list  the  catalog  contains  a 
number  of  illustrations  f)f  traps  in  service  and  a  number  of  tes- 
timonials from  users  of  the  device.;..,     ..    ^     ,..•'•'•.,•-■..    , 

Threading  Tools. — The  Oster  Manufacturing  Company,  Cleve- 
land, Ohio,  has  recently  brought  out  its  list  Xo.  2S  of  Oster 
threading  tools.  This  is  a  64  page  catalog  containing  illustrations 
and  price  lists  of  die  stocks,  light  hand  machines,  screw  plates, 
recutting  dies  and  power  machines.  The  operation  of  several 
t>pes  of  Oster  die  stocks  is  described. 

CoaL  Drier.— Bulletni  Xo  212  of  the  Link-Belt  Company,  Chi- 
cago, describes  the  Wendell  continuous  automatic  coal  drier 
which  is  designed  to  dry  washed  coal  for  coking  purposes  and 
the  smaller  sizes  of  steam  and  domestic  coal.  The  booklet  is  a 
four-page  folder  anfl  contains  a  number  of  illustrations,  among 
which  is  a  diagram  showing  the  method  of  operating  the  machine. 

Gr.vphic  Method.^. — The  Statistics  Bureau.  5  East  I'orty-second 
street,  Xew  York,  has  issued  a  20-page  catalog  entitled  Ma- 
terials for  liie  Graphic  Presentation  of  Facts.  It  deals  with 
drawing  room  material,  cross  section  paper,  maps  and  other 
materials  for  statistical  work,  and  in  addition  contains  a  list 
of  books  dealing  with  the  general  subject  of  graphic  presen- 
tation  of   facts,  v^- J '.-'"■.":;;■.->;,.':  J:.  ■•'-."■  .'J-V    .^v  _  f  i^>'--:  '.'  ^  r '■.■.■■,.": . 

,  Compresseij  .\ir. — The  Blaisdeli  Machinery  Com|)any.  Brad- 
ford. Pa.,  has  recently  issued  a  loose-leaf  catalog  which  is  de- 
voted to  its  line  of  air  conipres-ors,  vacuum  cleaning  system  and 
accessories,  it  is  well  illu^itratcl  and  contains  consideral)le  in- 
formation relative  to  the  installation  and  operation  of  com- 
pressed air  e(|uipment  in  addition  to  the  description  of  the  de- 
;  vices  manufactured  by  the  comjiany. 

,  ~  Boiler  Maker>'  Tools. — .\  40-page  catalog  has  recently  been 
is.sued  by  the  J.  I'aessler  Manufacturing  Company.  Moberly. 
Mo.,  which  is  devoted  to  the  generrd  line  of  boiler  makers"  tools 
manufactured  by  this  company,  together  with  its  special  flue 
cutting  and  countersinking  tools.  The  catalog  is  well  illus- 
trated and  contains  price  lists  as  well  as  information  concern- 
iiiif  the  operation  of  the  various  tools. 

TiTANli^M  Alimixcm  Bronze.— An  eight-page  booklet  just 
issued  by  the  Titanium  .\lloy  Manufacturing  Company.  Niagara 
Falls,  N.  \.,  deals  with  the  use  of  Titanium  as  a  deoxidizer  in 
alloys  of  aluminum  and  copper.  The  booklet  contains  a  number 
of  extracts  from  some  reports  setting  forth  the  projjerties  of 
aluminum  antl  copper  alloys,  the  practical  casting  of  which  has 
been   facilitated   by  the  use  of  Titanium. 

.i: Forcing  Hammers. — Catalog  .Xo.  66  of  the  Chambersburg 
Eftginecring  Companj.  which  has  just  been  issued,  is  devoted  to 
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a  representative  line  of  the  difTferent  types  of  steam  hammers 
manufactured  by  tliis  compj  ny.  This  is  a  64-page,  Sl/i-in.  by 
11-in.  catalog  in  which  the  {Features  of  Chambersburg  hammers 

It  contains  a  complete  index  of 
machinery  built  by  this  cO^ipany.  including  several  lines  not 
shown  in  the  catalog. 


OxV-AcETVLEXE    ArPARATl 


. — Catalog  No.  Ill  of  the  Imperial 


Brass  Manufacturing  Compa  ly.  Harrison  street  and  Racine  ave- 
nue, Chicago,  deals  with  oxj  -acetylene  welding  and  cutting  out- 
fits, torches,  regulators,  gage  .  and  other  accessories.  In  addition 
to  the  usual  information  corlcerning  such  apparatus,  the  catalog 
contains  a  number  of  illustrations  showing  the  torches  in  oper- 
ation on  various  classes  of  work  and  examples  of  broken  parts 
repaired  by  the  Imperial  outtt.  .T;'.iv,';.   ■;••.; 

Electric  Hoists. — The  Lilik-Belt  Company,  Chicago,  in  its 
bulletin  No.  207  sets  forth  tl  le  special  features  of  the  Link-Belt 
electric  hoists.  These  are  c  f  the  monorail  type,  having  a  ca- 
pacity up  to  four  t(»ns  and  aie  built  with  either  a  jilain  trolley,  a 
geared  trolley  propelled  by  a  hand  chain,  a  motor  driven  trolley 
with  pendant  cords  for  oper:  ition  from  lielow.  or  with  an  oper- 
ator's cage  suspended  from  tre  hoist.  These  hoists  may  also  be 
l)rovided  with  a  shackle  or  hcok  suspension  in  place  of  the  trol- 
ley, making  them  suitable  fon  stationary  work,  '^'.^'.'.y'^y  .''■:''.■■" ^ :< 

Hydraulic  Presses  and  Pi  mts. — The  Hydraulic  Press  Manu- 
facturing Company,  Mount  G  Head,  Ohio,  has  issued  a  booklet  in 
which  a  few  of  the  various  h;  draulic  appliances  manufactured  by 
this  company  are  described  aid  illustrated.  The  development  of 
the  business  of  this  company  as  well  as  its  present  organization  is 
briefly  set  forth  and  the  plan^  described.  The  booklet  is  intended 
for  distribution  to  visitors  at\the  exhibit  of  this  company  at  the 
Panama-Pacific   International  (Exposition   and   contains   a   list   of 


catalogs  dealing  in  <letail  witl: 
ment,  which  are  now  ready  f( 

FoLXDRY  Cranes  and  Eoi 
\\'hiting  Foiuidry  Equipment 
to  furnish   foundry  nv.u   in  c 

lustrations  of  the  cranes  anl   toniulry  machinery  ma 
by  this  company  U>r  the  etiuyiment  of  complete  fonn 


various  classes  of  hydraulic  equip- 
r  distribution.  ' 'V^-    ^  ;;.'■. 


IPMEXT.— Catalog  Xo.  99  from  the 
Company.  Harvey,  111.,  is  intended 
inden.-ed    form   descriniions   nr.d   il- 

fonndry   machinery   manufactured 

dry  plants. 
The  catalog  contains  40  p.tge^  and  is  completely   illustrated,  the 

besicks  cranes,  overhead  trolley 
charging    machines,    bottom    door 

core  oven  cars,  ladles,  tumblers, 
converter   steel,   malleable   foundry 


ef|ui|)nicnt    covered    including 
systems,    air    hoists,    cupola 
iioists.   elevators,   core   overs 
brass    furnaces,   sand   sifters, 
and  pipe  foundry  plants. 

O.W-ACETVLEXE    WeI.DING    . 

Comjiany.    Minneapolis.   Minti 
the   I'se  of   its   (rxy-acetylene 
generator,  in  railway  ^bops. 
the  work  performed  by  this 
savings  made  in  doin.g  the  rej 


XD  Ci'TTixG. — The  Vulcan  Process 

has   issued  a   pamphlet  outlining 

•utfit,  which  includes  an  acetylene 

t  contains  descriptions  of  some  of 

ef|uipment   with  the  corresponding 


lirs  by  this  method.  A  table  is  in- 
cluded showing  the  c(ist  of  cutting  and  the  cost  of  welding.  The 
cost  per  foc)t  of  c  itting  ran  .;es  from  ?',).0126  for  one-quarter- 
inch  jilate  to  $0,041  for  IK'-  n.  plate  and  the  cost  per  foot  of 
welding  ranges  from  $0,045  f4.r  one-eighth-inch  plate  to  $1.24 
for  five-eightbs-inch  pl.ite. 

Steam  Engine-Driven  G 
42.300,  recently  issued  by 
Schenectady.  .\.  N  ..  tliat  co 
nected  generating  sets,  of 
75  kw..  is  described.  WhiU 
severe  conditions  of  niariiu 
and    durable    sets    of    close 


■:ner.\tor     Sets. — In     bulletin     No. 

the    General    Electric    Company. 

npany's  line  of  small  direct  con- 
sizes  ranging  from  2^2  kw.  to 
ordinarily  designed  to  meet  the 
work  deinan<ling  light,  compact 

regulation  and  quiet  operation, 
ensively   for  both 


they  are  also  well  adaptel  and  used  exte 
power  and  lighting  in  isolated  plants,  and  as  exciters  for 
alternating  current  generators  in  central  station  work.  Both 
the  engine  and  generator  pre  described  in  the  bulletin  in 
considerable   detail. 
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Government 


In  but  a  few  isolated  ca*.es  do  we  find 
that  the  federal  inspectors  of  cars  or 
Inspection  of  locomotives  have  treated  the  railway* 
Railway  Equipment  under  their  jurisdiction  -.infairly.  and 
after  these  cases  were  brought  to  the  attention  of  the  chief 
inspectors  a  distinct  imi'rovement  was  notice'';.  So  far.  it 
has  been  shown  that  the  government  inspection  lureaus  aim 
to  do  the  square  thing,  but  they  do,  at  the  same  time,  demand 
that  the  roads  co-operate  with  them  and  ^hc-w  them  the 
same  consideration.  The  roads  that  have  ^■.<:•nt  this  have 
found  it  much  to  their  advantage.  The  inspection  laws  should 
be  interpreted  in  a  broad  sense  and  every  eftor:  should  be 
made  to  comply  with  the  "intent  of  the  la\y;"  an  expression 
frequenth-  used  by  the  inspectors,  which  is  to  pK-irote  safety. 
Mechanical  department  otihcers  from  the  top  to  the  bottom 
should  so  conduct  their  work  that  the  inspector*  will  have 
absolute  confidence  in  them.  It  is  far  better  to  come  to  a 
definite  understanding  on  the  ground  than  to  try  to  '"put 
something  over,"  as  it  were,  after  the  inspector  leaves  the 
premises.  If  an  agreement  cannot  Ik?  reached  anu  on  injustice 
has  been  done  the  mechanical  men  in  charge  should  com- 
ply with  the  inspectors"  demands  and  then  take  the  matter 
ui)  through  their  superiors,  with  th€. chief  eovernment 
inspector.        V   '     .   y  v-%ri-^'-'^''^.i;:-^^'^v ''  .^ 

.,        •.•.•/■^.       The  alread\*  extensive  tefr hot" v  of  soine  of 

..>i-;,       More:-;.-^. ,;  ;.,...■  .       .     - 

;.  ;-y  -  .  ,      -■'■       the  dnision  master  mechanics  on  a  certam 

-f.    .;  upervision  trunk  line  has  recently  been  ;ncrea5ed.  and 

•  -    ';     Needed  this  without  the  appomtment  of  any  extra 

assistant.s.  We  believe  that  in  general  such  a  nvve  is  wrong; 
there  are  very  few  mads  which  would  not  beiie.'it  "-'y  reducing 
the  extent  of  ihe  territory  of  division  master  mechanics,  and  in 
this  particular  instance,  where  each  man  has  jurisdiction  over  a 
division  extending  from  700  miles  to  1.000  miles,  consider- 
able of  which  is  double  track  carrying  a  dense  tranic  it  is  difh- 
cult  to  follow  the  reasoning  of  those  responsible  fcr  the  change.:  ~  "J 
Proliably  it  was  made  on  the  basis  of  the  old-established  i4e*  A-'.'-; 
which  still  seems  jirevalent  on  railways,  that  an  officer,  to  give 
the  comi)any  his  best  service,  should  be  so  burdened  with  work 
that  he  never  has  time  to  think  of  anything  else  and  is  always 
at  least  a  week  behind  in  his  correspondence.  !t  is  seldom 
economical  to  reduce  sujiervision ;  on  the  contrary,  economical 
results  are  much  more  likely  to  be  obtained  fr-  ni  c.v.  increase  in 
the  sui)ervising  forces,  pmvided  care  is  taken  to  make  the  or- 
ganization effective.  Ati  oilicer  who  is  overloaded  with  work 
cannot  keep  in  close  touch  with  his  subordinates,  who  are  quick 
to  realize  this,  and  in  consefjuence  become  slack  in  both  their 
movements  and  their  thinking.  Cases  of  cutting  down  the 
number  of  foremen  or  master  mechanics  arise  not  infrequently^^  •  '  ; 
but  we  have  yet  to  learn  of  such  a  move  resuhing  in  economy. 
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Heat    Treatment 


Great  advances  have  hocn  made  in  the 
science  of  heat  trcalincnt  of  steel  during  the 
past  15  or  20  years.  These  have  been 
,'  V  Steel  .,/•;..■;  simultaneous  with  the  development  and  in- 
creasing use  of  alloy  steels,  the  utility  of  which  depends  largely 
upon  the  cart  exorcised  to  properly  control  the  heating  during  the 
operations  intervening  between  the  manufacture  of  the  steel  and  its 
linal  application  as  a  linished  product.  While  a  thorough  knowl- 
edge of  this  science  and  the  application  of  the  most  approved 
methods  and  latest  appliances  are  not  as  essential  in  the  rail- 
way shop  as  in'  some  other  industries,  they  should  not  be  con- 
sidered as  unnecessary  refinements.  All  railways  are  extensive 
users  of  tools,  many  of  which  are  manufactured  in  their  own 
shops,  and  carbon  or  alloy  heat  treated  steels  are  now  being 
used  for  such  locomotive  details  as  crank  pins;  piston  rods, 
side  rods,  frames,  axles  aind  many  small  valve  motion  parts.  It 
is  true  that  the  larger  parts,  such  as  rods,  axles,  etc.,  may  be 
purchased  ready  to  fuiish  in  the  machine  shop,  thus  avoiding  the 
necessity  of  handling  the  material  in  the  railway  blacksmith 
shop.  However,  in  order  to  take  full  advantage  of  heat  treated 
material,  the  railway  shop  must  be  equipped  to  handle  it. 
While  there  are  many  skilled  operators  working  with  the  open 
forge  and  dependini;  upon  color  indications  for  temperature 
control,  we  I-.elieve  that  present  day  demands  upon  material  fully 
justify  the  application  of  more  accurate  methods.  In  an  article 
on  hardening  tool  steel  appearing  on  another  page  of  this  issue 
the  numerous  variables  in  the  hardening  process  are  discussed, 
soiiie  interesting  data  being  included.  We  wish  to  call  especial 
attention  to  the  author's  conclusion:  "To  expect  uniformly 
good  results  from  a  hardener  whom  you  have  not  provided 
witli  adef|uate  or  suitable  equipment  is  unreasonable.  When 
the  question  of  good  equipment  in  the  way  of  furnace,  quench- 
ing mediums,  pyrometers,  etc..  has  been  satisfactorily  taken  care 
of.  your  hardener  still  has  plenty  of  variables  to  contend  witli. 
which  are  bevond  his  control."  .-     .        .-     .... 


Dead  Weight 


Since  the  all-steel   passenger   train   is   now 
a   matter   of   every   day    railway    service,    it 
'"  is   interesting  to   consider  comparative   fig- 

Passenger  Equipment  ^j.^^  ,^,  ^^^  j,,^,  weights  of  wooden  and  steel 

'CStri.'"  The  day  coach  of  wooden  construction,  built  within  the 
past  ten  or  twelve  years,  averaged  in  dead  weight  per  seated 
passenger,  assuming  the  full  seating  capacity  as  occupied,  about 
1.000  lb.;  a  similar  a\  erage  for  the  steel  day  coach  is  -ibout 
1,500  lb.,  with  a  minimum  of  1,225  lb.  One  of  the  most  recent 
wooden  coaches  used  on  a  certain  road  weighs  91,000  lb.,  which, 
with  a  seating  capacity  of  62  gives  a  dead  weight  of  1,470  11). 
per  passenger.  This  ligurc  seems  high,  particularly  when  we 
consider  that  the  standard  steel  coach  of  the  same  road  has  a 
dead  weight  per  passenger  of  \.MiO  II).  A  slightly  older  wooden 
car,  on  this  road,  with  a  total  weight  of  70,000  lb.  seated  64  pas- 
sengers, which  is   1.090  11).  dead  weight   per  passenger. 

A  steel  frame  day  coach,  of  which  there  are  a  large  number 
in  service,  has  a  total  weight  of  120,000"  lb.,  seating  70  pas- 
sengers, with  a  dead  weight  per  passenger  of  1.710  lb.,  while  a 
steel  coach  used  on  still  another  road  weighs  142,000  lb.,  with 
a  seating  capacity  of  84,  giving  a  dead  weight  per  passenger 
of  1,470  lb.  But  on  the  average,  the  cars  of  a  passenger  train 
are  not  fully  occupied  and  it  is  enlightening  to  look  into  the 
matter  of  dead  weight  hauled  under  such  conditions.  Consid- 
ering first  an  all-wooden  train  of  ten  or  fifteen  years  ago.  con- 
sisting of  a  baggage  car  weighing,  with  load,  75.000  lb.,  four 
day  coaches  weighing  75.000  lb,  each,  and  five  sleeping  cars 
weighing  100.000  lb.  each,  we  have  a  total  dead  weight  in  the 
ten  car  train  of  875,000  lb.  If  wc  assume  45  passengers  in  each 
of  the  coaches,  the  seating  cai)acity  of  each  coach  being  64. 
and  30  in  each  sleeping  car,  which  should  be  a  very  liberal 
average,  we  have  a  total  of  330  passengers,  which  gives  a  dead 
weight  per  passenger  in  the  train  of  2.650  lb.  Considering, 
now,  ^  similar  all-steel  train,  the  baggage  car  and  load  weigh- 
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ing  130.GGO  lb.,  four  day  coaches  weighing  142,000  lb.  each  and 
live  sleepers  weighing  150,00i  lb.  each,  we  have  a  total  weight 
in  the  train  of  1,448,000  lb.,  an  increase  over  the  all- wood  train 
of  573,000  lb.  Assuming  the  iame  number  of  passengers  in  each 
sleeper,  and  about  the  samq  proportion  of  the  seating  space 
as  occupied  in  the  day  coaclijcs,  we  have  60  passengers  in  each 
coach,  or  a  total  for  the  traiil  of  390.  This  gives  a  dead  weight 
per  passenger  of  3,700  lb.,  oi  an  increase  over  the  wooden  car 
train  of  1,050  lb.,  or  31  per  cent,  per  passenger.  y.^  ..v^"':  r  V. 
.\s  before  stated  the  figure ;  employed  for  the  number  of  pas- 
sengers are  liberal ;  there  are  hundreds  of  trains  operated 
daily  in  which  such  a  large  proportion  of  the  seating  capacity 
is  seldom  occupied,  and  maiy  of  the  seats  are  occupied  for 
short  distances,  while  the  entire  train  has  to  be  hauled  through 
between  terminals.  Moreover,  if  we  consider  the  day  coaches 
as  replaced  by  club  cars,  buffet  library  cars  and  dining  cars 
we  have  a  very  connnou  condition  and  one  which  is  still  more 
expensive  for  the  railroads.  The  traveling  public  demanded  and 
received  all-steel  equipment  in  passenger  trains.  With  the  re- 
sultant conditions  as  in<!icate:l  al)ove,  is  it  unreasonable  to  ex- 
pect the  same  traveling  public  to  pay  increased  passenger  fares? 


Fashions 


Locomotives  ^jf   ^\pri 

From   the  standpoint  of  util 


Under  tie  heading  "Why  Use  a  High  Fac- 
tor of  .  dhesion  in  Steam 
••■■'a  corres  ondent  in  the  Railway  Age  Gazette 
9,  1915,  page  778  says,  in  part : 
zing   the   greatest   possilile   portion 


of  the  total  engine  and  terder  loaded  weight  in  developing 
tractive  effort,  the  ideal  locon  lotive  is  the  one  in  which  all  such 
weight  is  carried  on  the  driving  wheels.  Where  truck  wheels 
must  be  used  the  same  reasoning  dictates  that  the  weight  on 
drivers  shall  be  as  large  a  pilnportion  of  the  locomotive  weight 
as  is  practicable.  It  is,  thelefore,  surprising  to  note  in  how 
many  instances  designers  fail  to  make  use  of  even  the  weight 
actually  carried  on  the  drivett;  in  deciding  on  the  factor  of  ad- 
hesion. For  example,  why  sljould  it  be  necessary  to  use  a  fac- 
tor of  adhesion  of  from  4.5  to|5.0  or  over  when  it  has  been  fully 
demon.strated  by  locomotives  now  in  successful  o])eration  that  a 
factor  of  4.1  or  4.2  is  sufficient?" 

In  looking  over  a  list  of  ecent  locomotives  it  is  surprising 
to  find  in  how  many  cases  th  :  factor  of  aidhesion  is  higher  than 
would  seem  to  be  warranted  It  is,  of  course,  easy  to  under- 
stand that  in  the  case  of  a  h  gh  speed  passenger  locomotive  the 
desire  for  high  boiler  capacity  in  conjunction  with  driving 
wheels  of  large  diameter,  forces  the  designer  to  use  a  higher 
factor  of  adhesion  than  he  w(  uld  otherwise  adopt,  while  in  some 
cases  the  factor  is  purposely  made  high  to  prevent  slipping  of 
the  driving  wheels  under  diffi  :ult  operating  conditions. 

But  a  consideration  of  tb  s  amount  of  effective  weight  on 
drivers  leads  naturally  to  th;  ,t  of  the  relation  between  the  ad- 
hesive weight  and  the  tota  locomotive  weight.  The  trailer 
truck,  by  facilitating  the  u  e  of  a  deeper  firebox  and  larger 
boiler  has  unquestionably  be  ?n  a  most  material  factor  in  in- 
creasing locomotive  capacity ;  but  it  is  also  true  that  it  has 
added  considerably  to  non-prc  ductive  locomotive  weight.  Pacific 
and  Mikado  type  locomotive  i  have  been  the  means  of  .solving 
many  operating  problems  anJ  there  are  many  roads  on  which 
they  could  not  well  be  dispensed  with.  But  the  fact  remains 
that  these  two  types  arc  "in  f:  shion"  and  for  that  reason  and  no 
other  conceivable  one  have  they  been -placed  in  service  on  some 
roads  which  would  be  just  a;  well,  if  not  better  off  with  loco- 
motives of  the  Consolidation  or  Ten-wheel  type.  We  hold  no 
brief  for  the  non-trailer  locon  otive,  but  we  are  firmly  convinced 
that  the  craze  for  locomotives  ef|uipped  with  trailer  trucks  has 
been   carried   to  extremes   an  1   that   if   the   necessary   designing 

ion  or  the  Ten-wheel  type  they 
economical  and  efficient  as  loco- 
Pacific  types,  if  not  more  so.  Tf 
boiler  capacity  is  the  main  essential,  and  it  is  found  that  this 
cannot   be   obtained    in   passer  ger  service   without   the   use  {)f  a 


were  put  into  the  Consolida 
would  in  many  cases  prove  a 
motives  of   the   Mikado   and 
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.trailer  truck,  there  remains  the  Atlantic  type  whose  possibilities 
have  never  yet  been  exhausted,  at  least  for  low  grade  roads. 
This  has  been  amply  demonstrated  by  one  conspicuous  design 
of  Atlantic  type  locomotive  produced  within  the  last  three  years. 
The  locomotive  designer  has  made  rapid  progress  in  America 
,  during  the  past  few  years,  and  we  believe  tliat  if  the  best  in- 
terests of  the  railways  are  to  be  served,  still  more  attention 
tuust  be  given  to  matters  of  design  and  less  to  foliow:ing  fashions. 


Shop  Men 

■•■-■>  ■A-f^'-  :.'■•'■  ..  f 
Railroad  Men? 


M  e  have  always  devoted  a  considerable 
portion  of  each  issue  to  matters  bearing 
upon  shop  and  engine  house  practice ;  it 
is  of  great  importance  that  means  be  de- 

;,veloped  for  more  easily  and  quickly  accomplishing  the  different 
classes  of  work  pertaining  to  locomotive  and  car  repairs.  Im- 
provements in  shop  methods  mean  a  reduction  in  shop  expenses 
with  a  consequent  reduction  in  the  drain  on  the  company's  treas- 
ury, and  it  is  our  aim  to  publish  descriptions  qf  such  devices 
and  practices  as  will  tend  toward  such  economies.  It  seems 
pertinent,  however,  to  remind  some  of  our  shop  friends  that  the 
repair  shop  is.  after  all,  only  a  means  to  an  end;   its  function 

"is  to  so  repair  e(|uipment  that  it  will  be  most  eflFective  in  earning 
money  for  the  company.  Unfortunately,  quite  a  number  of  shop 
trained  men  become  narrow  in  their  viewpoint  and  look  at  the 
equipment  problem  only  from  a  repair  sliop  standpoint.  We  by 
no  means  intend  to  belittle  a  man  who  perfects  a  device  that 
will  save  $100  or  $50,  or  even  $1  in  the  repairing  of  a  locomotive : 
the  man  who  accomplishes  such  a  saving  is  a  valuable  employee, 
but  the  man  who^  can  devise  means  of  keeping  a  locomotive 
longer  in  service,  that  is,  of  increasing  the  number  of  miles  run 
■between  siioppings.  is  much. more  valuable.      The  ideal  condition, 

which,  of  course,  is  impossible  of  attainment,  would  be  to  keep 
locomotives  and  cars  in  contiiuious  service.     As  equipment  must 

.needs  undergo  repairs,  the  company  will  lie  best  served  bj'  the 
period  between  repairs  being  as  long  as  possible  and  the  time 
out  of  service  undergoing  re])airs  as  short  as  possible.  In  gen- 
eral, it  may  be  said  that  the  shop  man  should  strive  toward  re- 
pairing e(|uipment  as  cheaply  and  at  the  same  time  as  quickly  and 
as  well  as  pos>iI)le.  so  that  it  will  give  a  maximum  mileage 
bcfi>re  again  re|uiring  shopping,  cost  a  minimum  for  running 
repairs  and  give  a  maximum  of  economy  in  working,  pre- 
SUi)posing,  of  course,  that  it  receives  fair  treatment  while  in 
service.  This  sounds  like  a  pretty  big  order ;  it  is,  and  no  shop 
man  can  reasonalily  hope  to  even  ap])roximate  such  an  accom- 
plishment by  looking  at  the  prolilem  from  a  shop  standpoint 
alone.  A  shop  man  is  a  railroad  man  just  as  much  as  a  division 
.superintendent  or  a  trainmaster  or  an  engine  house  foreman  is 
a  railroad  man.  and  he  should  l«^ok  at  his  problems  and  attack 
tljem  from  a  railroad  standpoint. 


The   modern   locomotive  turns   into  useful 
Pulverized  Fuel       ^^.^^^    ^    considerably    greater    percentage 

"""  of  the  heat  units  liberated   in   the  burning 

Locomotives         ^^    ^^^^    ^^^j    j,^^,^    ^,j^,    ^,,^    ,^^^^j    efficient 

engine  of  teti  years  ago.  The  advances  made  in  capacity  and 
economical  working  have  been  the  result  of  no  single  device  or 
inqjrovement.  but  rather  of  a  combination  of  improvements. 
The  superheater,  the  brick  arch,  the  Mallet  compound  and  the 
•mechatiical  stoker  are  all  factors  in  the  increase  of  locomotive 
capacity;  the  three  former  have  contributed  extensively  toward 
fuel  and  water  economy,  while  improved  design  has  undoubtedly 
helped  in  both  economy  and  capacity.  But  the  coal  has  still 
been  Ijurned  in  the  same  wasteful  way  on  grates.  With  the 
successful  completion  of  the  experimentel  work  connected  with 
the  use  of  jiulverized  fuel  for  steam  generation  in  locomotives, 
a  description  of  which  will  be  found  on  another  page,  it  should 
be  of  interest  to  consider  briefly  the  possibilities  of  this  method 
of  combustioiL-v ~'^Y'v-/'- ^  ■■ :.' .v'V:f\^^^ 

Enormous   quantities  of  coal   dust,    slack,   culm.  etc..   now  go 
to  waste  at  coal  mines,  in  addition  to  which  there  are,  princi- 


pally west  of  the  Mississippi  river  and  in  Canada,  beds  of  sub-  ■ 
bituminous  coal  and  lignite.     .Such  fuels  are  obtainable  at  prices 
which  are  extremely  low  as  compared  with  those  now  paid   for> 
coal  suitable  for  burning  on  grates,  but  for  various  reasons  they 
cannot  be  successfully  burned  in  locomotive  fireboxes.     If.  there- 
fore, as  is  believed,  such  fuels  can  be  successfully  turned  in  a 
pulverized    form,    the    effect    on    the    cost    of    locomotive    fuel, 
which  at  present  constitutes  about  25  per  cent  of  the  total  cost 
of  conducting  transportation,   can  be   readily   seen,     l-'or  exam- 
ple,  some  of  the   low    grade  western   coals  can  be   obtained   at 
from   15  cents  to  20  cents  a  ton.  at  the  mine,  but  they  cannot 
be  utilized  because  of  the  amount  of  live  sparks  thrown  from, 
the    locomotive    stack,    resulting    in    large    lire    losses    along    the." 
right  of   way.  ■  In    pulverized    form,   these    same   fuels    can    be: 
placed  on  the  locomotive  tender  at  a  total  cost  not  to  exceed 
from  50  cents  to  75  cents  a  ton,  and  cinders,  sparks  and  smoke, 
are  eliminated.     Moreover,  this  development  should  be  of  great 
interest  to  coal  operators,  particularly  in  the  West,  as  the  large 
l)roportion  of  the  coal  that  now  goes  to  waste,  but  which  costs 
just  as  much  to  mine  as  the  salable  grades,  can  be  utilized  for 
pulverization. 

The  smoke  nuisance  is   the  greatest  argument  "of  those  who 
favor  electrification,  and  it  seems  quite  probable  that  pulverized" 
fuel  will  be  the  means  of  postponing   for  many  years  some  of 
the    electrification    schemes    that    have    from    time    to    time   been 
urged,   the  capital   that  would  liave  been  necessary   thus   being; 
available  for  other  and  more  important  betterment  work.     Aside : 
from    these    important    considerations,    the    application    of    pul- 
verized fuel  equipment  to  a  locomotive  is  claimed  to  result  in 
a  direct  saving  of  at  least  20  per  cent  in  fuel  when  the  locomo-  ■ 
tive  is  working  steam,  as  well  as  a  saving  due  to  the  ability  to 
extinguish   the   fire   while   standing   on    side  tracks,   at    tenr.inals 
and  when  drifting;  there  is  a  very  considerable  increase  in  the 
locomotive's   sustained   capacity,   due  to   the   reduction    in   back 
pressure  and  to  the  improved  conditions  of  combustion ;  and  tlie 
fireman  has  no  heavy  physical  work,  which  should  be  the  means' 
of  improving  the  standard  of  the  men  employed,  with  a  corre-: 
sponding  effect  on  the  standard  of  enginemen. 

There  must,  of  course,  be  considered  the  expense  of  drying 
and    pulverizing   machiner\-,   bnt   a§   the   pulverized   coal   can   be . 
<hi[ined  lo  outlying  stations  \L  box  or  tank  cars,  it  should  not 
lie  necessary  to  ec|uip  more  th2h*-«->few  terminals,  and  the  sav- 
ings effected  in  other  ways  should  njuch  more  than  offset  this' 
expense.     For  example,   if  lignite  containing  9.000  B.  t.  u.  can 
be  pulverized  ready  for  use  at  the  mine  tipj)le  for  75  cents  per; 
ton,  the  saving  through  the  use  of  this  fuel  as  compared  with 
coarse  coal  containing  13.500  B.  t.  u..  costing  $2.50  at  the  mine,  ; 
is  self-evident,  even  neglecting  the  greater  effectiveness  in  the. 
water   evaporation,     t^jnsidered    from    any    standpoint,   the   suc- 
cessful use  of  pulverized  fuel,  if  it  meets  present  expectations, 
would  seem  to  be  the  greatest  single  advance  made  in  locomo- 
tive development   in   recent  years.    ..■..•.^r----x-.  -'-"."■;■  Vr  ,; - 
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United  States  Safety  Apt'liaitces.     Issued  hy  the  Master  Car  Builders'  Asso- 
ciation.   Joseph   \V.    Taylor,    secret-iry.    Chicago.      Ill    pages.    3'g    in.    by  '■■ 
7  in.     Bound  in  brown  press-ltoard.      Price  25  cents. 

This  book  contains  the  orders  issued  bv  the  Interstate  Com-  r- 
merce  Connnission  concerning  safety  appliances,  and  includes  ' 
the  rules  and  illustrations  for  their  application  and  maintenance. -i 


Catefiiifm  vf  tr.  S.  Siihfy  Attliances.  By  J.  D.  Mac.Vlpine.  Collinwood, 
Ohio.  42  pages,  2  plates,  354  in.  by  6  in.  Bound  in  pajn-r.  Published 
by  the  author.  Price,  single  coiiies,  15  cents;  two  copies,  25  cents; 
12  copies,  $1.50;   100  copies,  $10. 

This  book  covers  the  entire  instructions  of  tne  Interstate  Com- 
merce Commission  regarding  safety  appliances  n«it  only  for 
freight  cars  but  also  for  cabooses  and  passenger  cars.  It  is  ar- 
raiiged  under  headings  for  the  different  «»fety  appliances,  eacli. 
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being  considered  separately.  It  is  written  in  the  (|uestion  and 
answer  form  in  order  that  those  of  limited  education  may  more 
readily  iinderstand  and  comprehend  the  safety  appliance  rules. 


The  Mechanical  fVorlJ  Pocket  Diary  and  Year  Book.     298  pages,  net,  4  in. 
by    6    in.      I'.onnd    in    cloth.      riit>li>lit<l    by    Kniniott    &    Company,    Ltd., 
■■'■.       Manchester,    England.      Sold    in    the    United    States    by    The    Xorinan 
,  ':'       Remington    fomiiany,    308    North   Charles   street,    Baltimore,    Md.      I'rice 
50  cents,  postpaid. 
This  well  kncnvn  book  contains  a  large  amount  of  information 
.'-^covering  a  wide  range  of  engineering  subjects,  all  of  which  has 
been  brought  up  to  date  in  the  new  edition.    Aside  from  the  re- 
vision of  material  which  the  book  fonncrly  contained,  a  number 
"of   new   sections   have   been   added   including   some   useful   notes 
-on  gear  cutting,  a  new  section  dealing  with  limit  gages  and  an- 
-;i:Other   containing   information   relative   to   the    strength    of   flat 
plates.     A   large  number  of  tables  are  given,   several   oi   which 
are   included   for   the   first   time   this   year,   and   many   additional 
illustrations  have  been  introduced.     The  present  edition  marks 
the   twenty-eighth  year  of  publication  of  the   Pocket   Diary   and 
.Year  Book,  and  it  has  met  with  much  favor  1)ccause  of  its  mod- 
erate price  and  the  concise  form  in  which  the  subject  matter  is 
arranged 

The  Michanical  World  Elcctrkal' Pocket  Book.     224   pages,   net,   4   in.   by 
6  in.     Bound  in  cloth.     Published  by   Emmott  &   Company,   Ltd.,  Man- 
'  Chester,   England.     Sold  in  the  United  States  by  The  Norman   Reming- 

ton Company,  308  North  Charles  street,  Baltimore,  Md.     Price  50  cents, 
postpaid.  ■'.■   '^ '*■'■'•  ;■    •  •■■ 

The  electrical  pocketbook  is  a  companion  volume  of  the  well- 
known  Mechanical  World  Pocket  Diary  and  Year  Book.  The 
1915  issue  has  been  thoroughly  revised  and  a  number  of  new 
sections  added.  The  section  on  electricity  on  shipboard  has  been 
rewritten  and  considerably  extended,  while  additions  have  been 
made  to  the  sections  on  electricity  in  coal  mines,  motor  starters 
and  others.  A  number  of  sections  have  been  revised  and  con- 
densed and  as  it  now  stands  this  little  volume  contains  a  large 
amount  of  up-to-date  information  covering  the  whole  range  of 
electrical  engineering  which  should  be  especially  useful  to  those 
in  charge  of  electrical  plants  and  macliinery.  .\side  from  the 
engineering  information  tiie  book  contains  a  nuiuber  of  mathe- 
matical tables  and  also  includes  a  conveniently  arranged  diary. 
It  is  well  indexed  and  its  convenient  size  and  low  price  com- 
mends it  to  those  who  desire  a  ready  source  of  general  infor- 
mation on  electrical  subjects. 


Universal  Sajely  Standards.  'Machine  Shof>  and  Foundry.  Tly  Carl  M. 
Hansen,  consulting  safety  engineer.  Illustrated  and  indexed.  312 
pages,  5  in.  by  7J4  in.  Bound  in  leather.  Published  by  the  Universal 
■'  Safety  Standard-^  Publishing  Company,  l-'th  and  Race  streets,  Philadel- 
phia, Pa.  Price  $3. 
This  is  the  second  edition  of  this  book,  which  has  been  revised 
and  enlarged.  It  is  intended  as  a  reference  book  of  rules,  draw- 
ings, tables,  formulas  and  suggestions  on  safety  devices  and  pro- 
tection for  machines  in  the  machine  shop  and  the  foundry.  It 
was  compiled  under  the  direction  of  and  approved  by  the  New 
York  Workmen's  Cotripensation  Bureau.  The  book  is  dassitled 
into  four  parts,  general,  machine  shop,  foundry  and  rules  and 
practices.  Each  division  touches  practically  all  cases  that  arise 
under  that  classification.  The  book  is  confined  to  the  conserva- 
tion of  life  and  limn  rather  than  the  conservation  of  property,^ 
making  it  a  valuable  book  for  employers  of  labor.  It'  gives  a 
collection  of  conditions  ordinarily  found  in  machine  shops  and 
foundries,  and  indicates  the  proper  safeguards  to  apply,  treating 
the  conditions  with  plain,  clearly  worded,  brief  specifications  and 
illustrating  these  specifications  with  drawings.  Conditions  in  the 
construction  of  the  plant  are  taken  up.  and  the  product  followed 
from  the  receiving  department  to  the  shipping  room,  showing 
how  in  each  instance  safety  measures  may  be  applied.  The  illus- 
trations are  particularly  good,  machines  and  buildings  being 
printed  in  black  and  white,  while  the  safety  devices  are  printed 
in  color  which  makes  them  stand  out  very  clearly. 
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COMMUNICATIONS 


STRESSES  IN  SIDE  RODS 


-         .-'.-,>  -■  •-    .  •      Altoosa,  I*a.      ;: 
To  THE  KnmiR :  '•':•-'•■;■-.••  •  •  '  ' 

In   the   article   on   Recip  ocating  and   Revolving   Parts,   pages  ". 

109  to  115,  issue  of  Marcl .   1915.  there  is  a  statetnent  that  the. 

stress  in  the  front  and  ba(k  stub  eye  of  Pennsylvania  Kailroad  ;• 

rods  is  26.500  lb.  per  s(].  in.  for  the  Atlantic  type,  and  31.700  lb.  '•; 

in.   tor  the  Pacilic    ype.     If  the  stresses   in  the  rods  ran  ^ 

ot  last  a  week.     It  is  quite  apparent  j 

tending    stress    the    author    used    the  :.• 


per  sq 

this  high  the  rods  would  i 
that    in    determining    this 
wrong  method. 

Referring  to  the  eye  of 
It  will  be  noted  that  the 
;ind  the  outside  diameter  1 


he   roil.  shown   in   Fig.   12,   j^age   115  :.,'-' 
inside  diameter  of  tlie  eye  is  8  in..  ;.  ■ 
in.    The  bearing  consists  ot  a  solid;/', 
brass    bushing,    1    in.    thicl ,    forced    into   the    rod    by    hydraulic   vi. 
pressure.     The  circular  shape  of  the  rod  eye  cannot  be  changed  •  / 
without  permanently  comprtssing  the  bushing.    There  are  threef-.^ 
conditions  to  be  considered.]    The  pressure  with  which  the  bush- 
ing is  put  on  may  be  too  liigh.     In  that  case  the  limit  of  the 
stress  in  the  eye  of  the  ro4  must  be  based  on  the  elastic  com-  '  >; 
pressive  strength  of  the  bushing,  and,  with  this  as  a  basis,  the  .  .. 
bursting  pressure  of  the  eyd.  considered  as  a  shell  with  pressure 
inside,  must  be  determinedj     On  this  basis  the  stress  is   some- 
what less  than  12.500  lb.  p*r  sq.  in.  ;  "' 
..'The   normal   condition   is|when   the  bursting  effect   from   the; 
bushing    is    equal    to    the    dffect    from    tension    on    the    rod,    in 
which  case  the  stress  in  th^  fibres  on  the  circumference  of  the    ; 
S-in  circle  is  8.500  lb.  per  s|p.  in.,  and  that  on  the  circumference.:;.-': 
of  the  11-in.  circle  is  5,000   b.  per  sq.  in.   > ^  r  ^    -   :,•  •'\;>:'.  :'.  J   '   ' 

The  third  condition  coveis  a  loose  busliing.  in  which  case  the  .: 
maximum  stress  is  on  the  outer  fibre,  and  may  reach  the  value,  .'j 
of  nearly  10.500  lb.  per  sq.  In.  ;.  .- 

As  a  matter  of  fact,  wh(  n  rods  become  defective  after  they  ?  ■' 
have  been   in   service,   the     ireakages   seldom,   if  ever,  occur  on;./. 


the  horizontal  center  line  of 
the  oil  cup. 
The  author  of  the  article 


the  eye ;  they  usually  occur  through . 


also  makes  the  statement  that  there 


is  no  really  satisfactory  fortiula  for  the  design  of  pistons.     As 


a  matter  of  information,  th 
by   John    Kraft,    translated 
Minutes  of    Proceedings   of 
Volume  CXXVII,  publishec 


writer  begs  to  refer  to  an  article-. 
)y    J.    Reniiie.    on    page    248    f)f    the 
the    Institution   of   Civil    Etigineers. 
in   1897.  .;/;■';  \:;-"  >-.!.vrv"  .  ••• 

W.  F.  KiESEL.  Jr.,         i" 

Assistant  Mecllanical   Engineer,   Pennsylvania   Railroad. 


[Editor's  Note. — The  autlor  of  the  article  did  not  intend  to 
convey  the  impression  that  t  le  stresses  given  were  actual.    They" 
are  empirical,  the  idea  being  that   if  by  a  certain   formula  the^ 
stress  at  any  particular  section  does  not  exceed  a  predetermined  •• 
amount  the  rod  is  safe.    Thd  stresses  of  26.500  lb.  and  31.700  lb.,  \ 
referred  to  above,  are  not  airtual  stresses ;  they  are  simply  com-  ' 
parative  figures  derived  froli  usiiig  a  certain  empirical  formula^;; 
that  has  proved  its  value  bU  many  years'  practical  use.]    ,..;,.....:... 


Qu.\LiTiES  OK  Magxet  SteeL. — In  a  paper  presented  to  the  Eng- 


lish Institution  of  Automobil 
while  permanent  magnet  stee 
ess  of  hardening  it  is  one  th.i 


Engineers  it  was  pointed  out  that;-. 

usually  contains  tungsten,  the  proc- ;. 

requires  great  knowledge  and  care, 
the   magnets   being  always  \  ery   hard   but  not  necessarily  glass 
hard.     If  a  long  and  short  nagnet  are  made  of  the  same  steel,; 
the  short  one  must  be  rather  harder  than  the  long  one  to  get  the  .;'- 
best  results  out  of  each.     Th<   two  qualities  required  in  a  magnet 
are   high   magnetization   and  'permanence.     The   great   bulk   are 
small  and  for  scientific  instr  mients,  but  must  possess  as  nearly 
absolute  permanency  as  pos;  ible  and  need  not  be  yery  strong.  ;•' 
Magnets  for  a  magneto,  howjever.  are  large  and  therefore  more 
difficult  to  harden  uniformly.  I  They  must  be  as  powerful  as  pos- 
sible and  rea.sonably  permane  it. — American  Machinist. 
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Pulverized  Fuel  for  Locomotives 


'  Tests    Conducted    Under    Severe    Operating    Condi- 
tions Have   Proved  Satisfactory ;   Future   Possibilities   ^^ 


•V.'=-'^'T*^^^ 


:.-  ^i".-^-     .-    i 


■  >        •  "^'^  •^   '^  ." 


.-.■'The  ii^e  of  pulverized  c«>al  fur  heat-produciiig  purposes  is 
fiiot  new.,  this  fuel  having  heen  extensively  used  for  many  years 
in  cement  and  metallurgical  furnaces,  but  while  experiments 
have  from  time  to  time  been  conducted  with  a  view  to  its  use  in 
the  generation  of  steam,  'diey  w  ere  never  developed  to  a  practical 
and  commercial  conclusion. 

There  are  many  reasons  why  a  successful  application  of  a 
means  of  burning  pulverized  fuel  in  l<jcomotive  fireboxes  should 
he  looked  upon  favorably.  Such  combustion  is  smokeless  and 
there  are  no  cinders  or  sparks  thrown  from  the  stack.  The  first 
of  these  items  would  bring  the  use  of  pulverized  coal  into  care- 
ful consideration  in  congested  terminal  districts  where  public 
opinion  is  forcing  the  railways  towards  expensive  electrification 
.projects,  while  the  second  shows  its  vafue  in  the  operation  of 
steam  locomotives  through  forests  and  other  regions  where  fires 
are  easily  set.  Furthermore,  with  the  rapid  inroads  which  are 
being  made  in  the  more  superior  qualities  and  grades  of  fuel 
supply  of  the  United  States,  and.  in  fact,  of  the  world,  the  cost 
■of  coal  is  rapidly  increasing.  \\  ith  the  application  of  pulverized 
•coal  burning  apparatus,  use  can  be  made  of  the  dust  and  refuse 
from  mines  as  well  as  peat,  petroleum  coke,  coke  brieze.  lignite 
and  other  low  grade  coals  which  are  under  present  conditions 
Amsatisfactory   for  steam  production   in  locomotives. 

To  produce  the  best  results  as  regards  complete  combustion 
and  the  least  trouble  from  ash  and  slag,  pulverized  coal  should 
contain  not  more  than  1  per  cent  moisture  and  be  of  a  uniform 


dent  6f  the  coal  dried.  It  will,  of  course,  be  necessary  in  rail- 
road work  to  equip  the  existing  principal  coaling  stations  with 
machinery  for  crushing,  grinding,  drying  and  conveying  the 
coal  to  a  suitable  storage  plant  as  well  as  to  the  locomotive 

tenders.  ■•■•;V";-^^:"'";  ■!■■''   ''':'■  -Iv -:J  •'/-';■'''- ~-.. 

The  work  of  developing  equipment  for  burning  pulverized 
coal  in  steam  locomotives  has  been  carried  out  during  the  past 
year  and  a  half  and  the  results  liave  now  assumed  a  linal  and 
definite  form,  so  that  it  is  possible  to  give  in  what  follows  a  gen- 
eral idea  of  what  has  been  accomi)lished.  The  equipment  re- 
ferred to  in  this  article  has  beeii  developed  by  the  Locomotive 
Pulverized  I'uel  Company,  30  Church  street.  New  York,  and 
while  it  is  not  possible  to  describe  it  at  present  in  detail,  it  is 
expected  that  a  more  detailed  description  of  the  apparatus  will 
be  available  at  a  later  date.  In  order  to  determine  the  com- 
mercial practicability  of  the  appliances  which  have  been  de- 
veloped, application  was  made  to  a  ten-wheel  locomotive  of 
about  31,000  lb.  tractive  effort.  200  lb.  working  steam  pressure. 
22  in.  by  26  in.  cylinders,  69  in.  diameter  driving  wheels,  55  sq. 
ft.  of  grate  area  and  equipped  with  a  Schmidt  superheater. 

The  experiiiiental  work  has  been  carried  out.  on  this  locomo- 
tive almost  continuously  since  early  in  June,  1914,  on  a  ruling 
grade  from  6^  to  8  miles  long  and  also  on  a  district  of  92  miles. 
Some  of  the  indicator  diagrams  obtained  are  shown  below  for 
the  purpose  of  illustrating  the  relatively  low  cylinder  back 
pressure.       As    originally     I)uilt     the     locomotive     had     an     ex- 
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Sfariinq  12  Miles  Per  Hour.  21  Miles.  Per  Hour. 

Indicator    Diagrams   Tal<en   on   a    Locomotive    Burning    Pulverized  Coal,  Showing   Low   Back    Pressure 


fineness,  so  that  not  less  than  95  per  cent  will  pass  through  a 
100  mesh  an(l  not  less  than  from  80  to  ^S  per  cent  through  a  200 
mesh  screen.  Coal  must,  of  course,  be  dried  either  before  grind- 
ing it  or  when  burning,  this  being  an  item  of  expense  that  is 
nece.ssarily  present  regardless  of  whether  the  c(ial  is  burned  on 
grates  or  in  suspension  in  the  powdered  form.  When  coal  which 
is  not  dry  is  fed  into  a  furnace  the  moisture  is  evaporated,  which 
means  thnt  an  added  quantity  of  coal  must  be  burned  to  maintain 
the  temperature,  the  latter  being  reduced  about  71  deg.  F.  for 
■t-.ich  one  jer  cent  of  moisture  entrained.  .\s  this  cannot  be  over- 
come by  feeding  additional  fuel  with  the  same  percentage  of 
moisture,  the  loss  of  heat  is  about  two  per  cent  for  each  one  per 
cent  of  moisture,  this  loss  bj^ig  further  increased  when  applied 
to  the  usable  heat  above  the  temperature  of  the  escaping  smoke- 
box  igases.  If  the  coal  is  dried  before  grinding,  however,  the 
cost  for  drying  will  be  almost  saved  because  of  the  decreased 
power  required   for  pulverization   and  also  because  of  the   im- 


hau>t  nozzle  5  in.  in  diameter,  this  being  approximately  19.6  sq. 
in.  in  area.  The  nozzle  used  with  the  pulverized  coal  apparatus 
was  rectangular,  hy^  in.  by  8  in.,  giving  an  area  of  44  sq.  in. 
With  the  original  nozzle  the  back  pressure  at  speeds  of  from  l> 
to  ^  miles  an  hour  was  from  8  lb.  to  11  lb.,  while  with  tlie  rect- 
angular nozzle  the  back  pressure  at  the  same  speeds  was  from 
1  lb.  to  3  lb.  The  reduction  in  back  pressure  much  more  than 
compensated  for  the  steam  consumption  of  the  turbo-generator 
as  well  as  for  any  use  made  of  the  steam  blower  while  at  the 
same  time  increasing  the  locomotive's  capacity  and  reducing 
wear  and  tear  on  the  machinery.  The  turbo-generator,  which 
is  of  10  kw.  capacity,  is  placed  at  the  forward  end  of  the  locomo- 
tive in  front  of  the  smokebox  or  in  any  other  convenient  loca- 
tion, and  supplies  current  for  two  tuotors  driving  the  conveying 
and  blowing  machinery,  located  on  the  front  of  the  tender, 
which  carries  the  coal  into  the  firebox.  •  ?V.v-  """:•: 

The  smokebox  temjieratures  obtained   were   from  425  <leg.  to 


proved  combustion  resulting  from  the  greater  degree  of  fineness  490  deg.  F..  while  the  corresponding  tireb-^x  temperatures  ranged 

obtained  in  the  dried  as  cotnpared  with  the  moist  coal.  from  2.600  deg.  to  2.850  deg.  V.    On  no  occasion  did  the  locomo- 

The  cost  for  preparing  pulverized  coal  varies  w  ith  the  cost  of  tive  stall  because  of  insufiicient  steam :  in  fact,  the  safety  valves 

the  coarse  coal  and  with  the  moisture  content.     However,  from  were  open  at  all  times  when  the  engine  stalled.     The  tests  were 

<lata  obtained  during  the  past  10  years,  assuming  the  cost  of  the  all  conducted  under  the  most  severe  conditions  possible,  namely, 

coal  at  from  $1  to  $2  a  ton.  the  total  cost  for  preparation  will  vary  cold  weather,  low  volatile  coal,  coarse  pulverization  <jf  the  coal, 

from  25  cents  to  50  cents  in  the  case  of  a  plant  having  a  capacity  full  tonnage  rating  and  in  many  instances  more  than  full  rating. 

^i  two  tons  (of  2,000  lb.)   per  hour  to  a  cost  of  10  cents  to  20  The  tonnage  hauled  on  the  maximum  ruling  grade  ranged  from 

cents  in  a  plant  of  a  capacity  of  25  tons  per  hour.    The  amount  the  regular  Summer  rating  to  15  per  cent  greater  than  the  sum- 

'^f  fuel  required  for  drying  the  coal  averages  from  one  to.two  per  mer  rating  iu   freezing  weather  an<l   the  locomotive  accelerated 


.-  •  •':!  '. 
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the  train  in  numerous  instances  on  the  rulingr  grade  to  speeds  of 
from  20  lo  25  iniks  i)er  hour. 

-'>Thc  coal  Used  in  these  tests  was  ordinary  bituminous  coal  and 
contained  from  21  to  26  per  cent  volatile  matter  and  ahout  15 
per  cent  of  non-comhustible.  When  fed  at  the  rate  of  2,500  lb.  to 
4.000  lb.  per  hour  the  various  smokebox  gas  analyses  showed  an 
average  of  less  than  1  per  cent  of  free  oxygen  or  carbon  irionox- 
ide  and  from  11  per  cent  to  14  per  cent  of  carbon  dioxide.  The 
evaporation  obtained  ranged  froiu  9j^  lb.  to  12;4  lb.  of  water  per 
pound  of  coal  from  and  at  212  deg.  F. 

*  •  The  coarsest  grade  of  the  coal  ran  39.6  per  cent  through  a  200 
mesh  screen,  20  per  cent  on  a  200  mesh  screen  and  40.4  per  cent 
on  a  100  mesh  screen.  The  tinest  grade  ran  66J/2  per  cent 
through  a  200  mesh  screen.  95J/1.  per  cent  through  a  100  mesh 
screen  and  98j^  per  cent  through  an  80  mesh  screen.  According 
to  statements  made  before  the  American  Society  of  Mechanical 
Engineers,  the  m<»st  satisfactory  results  are  obtainable  from 
coal  which  will  run  from  80  to  S2  per  cent  through  a  200  mesh 
screen  and  95  per  cent  through  a  100  mesh  screen.  Analyses  of 
the  coal  used  showed  that  it  ranged  from  .67  per  cent  moisture, 
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in  the  boiler  of  the  locom  »tive  other  than  to  remove  all  of  the 


smokebox  draft  appliance 
ment.  The  piilverized  co; 
feeders  and  mixers  are  at 


and    the    grate    and    ashpan    equip- 

blower  and  combination   conveyors, 

died  to  the  front  of  the  tender  coal 


space  and  the  coal  tanks  <  in  be  applied  to  many  tenders  as  at 
present  constructed.  This  coal  container  is  so  arranged  as  to 
l»e  usable  for  either  pulve«zed  coal  or  fuel  oil.  and  the  entire 
eriuipment  can  be  readily  clianged  without  extra  ci'St  for  burning 
fuel  oil.  The  Security  brlk  arch  is  used  in  the  firebox  and 
special  brick  work  is  used  >elovv  the  arch  and  mud  ring.  The 
refuse  runs  down  into  a  co  lection  pan  below  the  tirebox  in  the 
tiirni  of  a  .slag,  which,  when  hardened  is  of  a  glas>y  nature  and 
is  very  easily  broken  and  falls  out  when  the  pan  is  opened. ^_ 
.\bout  2.5  per  cent  of  the  v  eight  of  the  coal  fired  when  it  con- 
tains 15  per  cent  of  non-CDmbustible  is  deposited  in  the  slag 
pan  in  the  form  of  concentr  ited  slag  as  compared  with  about  15 
per  cent  accumulation  in  thq  ashpan  when  coal  is  burned  on  the 


th(   : 
ly  t^ 


gi^ites.    This  is  due  largely  flp  the  slag  containing  no  combustible 
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Comparison   of  Thermal    Efficiency   of   Electric   and    Steam    Motive     Power.    Showing    Percentage   of  power    Delivered    at   the    Rail    for..,. 

100   Per  Cent   B.  T.   U.   In  the  Coal 


65.16  per  cent  li.xed  carbon.  21.tj3  per  cent  volatile  matter,  and 
13.12  per  cent  ash  with  13,671  B.tu.  per  lb.,  to  .88  per  cent  mois- 
ture, 25.67  per  cent  volatile  matter,  63.05  per  cent  fixed  carI)on 
ancl  10.4  per  cent  ash  with  13,912  B.t.n.  per  lb.  In  the  state- 
ments before  the  American  Society  of  Mechanical  Engineers,  re- 
ferred to  above,  30  per  cent  volatile  matter  was  generally  men- 
tioned as  a  minimum  for  the  best  results.  The  capacity  of  each 
combination  conveyor,  feeder  and  mixer  ranged  from  about  250 
lb.  of  coal  per  hour  at  the  lowest  speed  of  23  revolutions  per 
minute  of  the  feed  screw  to  about  1,600  lb.  of  coal  per  hour  at  a 
speed  of  133  revolutions  per  minute,  this  capacity  being  sus- 
ceptible to  increase  or  decrease  as  the  demands  of  the  locomotive 
may  require. 

The  locomotive  steained  satisfactorily  throughout  the  tests;  in 
fact,  more  steam  was  produced  than  was  required,  and  there 
was  no  smoke.  The  exhaust  steam  assumed  at  times  a  slightly 
grayish  color,  but  at  no  time  was  there  any  evidence  of  dust 
or  ashes,  and  no  cinders  or  sparks  were  emitted.  There  is  a 
saving  of  from  15  per  cent  to  25  per  cent  in  coal  consumed  as 
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refuse  and  sweepings  as  well  lis  lignite  and  other  inferior  grades 
of  coal,  as  compared  with  fue  that  must  be  used  when  burning 
on  grates.  Considerable  savi  igs  in  the  matters  of  inspection, 
maintenance  and  operation  arc  also  indicated  through  the  com- 
plete elimination  of  grates,  a  ihpans.  smokebox  netting,  hand- 
hole  plates  and  spark  hoppers  firing  tools  and  squirt  hose,  as 
well  as  prevention  of  loss  of  fuel  from  the  open  coal  space. 
There  is  very  Httle  collection  oflash  in  the  tubes  and  terminal  and 
intermediate  delays  due  to  dealing  and  dumfiing  fires  and  blow- 
ing out  tubes  are  also  av(jided  ;and  the  facilities  for  performing 
such  work  are  practically  elim  nated.  There  being  no  cinders, 
cutting  of  superheater  elements  etc..  is  eliminated.  The  cost  of 
building  fires  is  also  reduced  tb  a  minimum,  as  no  special  fuel 
or  labor  is  required  for  this  purpose,  it  being  only  necessary  to 
light  a  piece  of  oily  waste  or  ( ither  refuse  material  to  start  the 
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rire.  The  lire  can  be  extinguished  when  the  locomotive  is  on 
sidings  and  at  terminals,  or  when  drifting,  thus  saving  fuel, 
and  it  will  restart  from  the  heat  of  the  furnace  within  an  hour 
without  relighting.  When  building  fires.  200  lb.  steam  pressure 
can  be  obtained  from  water  at  40  deg.  F.  in  45  or  50  min.  The 
physical  requirements  of  firing  a  locomotive  are  reduced  to 
those  of  firing  with  oil,  while  at  the  same  time  a  inore  constant 
firebox  temperature  and  more  uniform  steam  pressure  are  claimed 
to   be  available   under   varying  operating   conditions.      Relieving 

.-..the  fireman  of  the  arduous  physical  exertion  of  hand  firing 
should  result  in  an  improved  standard  of  applicants  for  this  po- 
sition, making  it  correspondingly  easier  to  develop  higher  class 
enginemen.  :\  •■":  ■:.'"^  ,.:' ^^'■ ';•■";:' ■'■-^'•.■■-r:-.i   ,•  \-.-''", 

'?•■;.  The  following  figures  should  be  of  interest  as  bearing  on  the 
cost  of  electrification  as  compared  with  that  of  equipping  an 
average  modern  type  of  locomotive  for  burning  pulverized  fuel : 
Cost  of  a  new  Consolidation  type  locomotive  of  50,000  lb.  tractive 

v,,:icffort,  equipped  with  superheater  and  \-^  .  ^■'■y-:\i:^s^-:'v-'/-'''r  ■■■'■-:':!. 

(a)    for  handfiring  and  burning  coal   on   grates,   approximately $22,000 

.(b)    for  burning  fuel  oil  in  suspension,  appro.xiinately 22,750 

.    (c)    for    mechanically    stoking   and   burning   coal    on    grates,   approxi- 
mately   24,000 

.■■-•i4)'for    automatically    stoking   and   burning   pulverized    coal,    lignite, 

'...••'.              peat  or  fuel  oil  in  suspension,  approximately 26,500 

'.  "Xe)   cost   of   electric   locomotive,   approximately 50.000 

Throughout  the  entire  series  of  tests  no  trouble  whatever  was 
experienced  with  explosions,  no  tendency  was  found  for  any  ex- 
plosion to  take  place  and  there  was  no  blow-back  and  noise 
.such  as  (Kcurs  where  fuel  oil  is  used.  In  general,  the  firing  of 
pulverized  coal  is  conducted  by  means  of  one  of  two  inethods, 
one  being  known  as  the  short  flame  method  and  the  other  as  the 
long  flame  method.  In  the  application  to  locomotives  tn  combi- 
nation of  the  two  methods  has  been  employed. 

One  of  the  illustrations  shows  a  diagram  of  the  thermal  ef- 
ficiency  of   electric    and    steam     motive   power    under    dififerent 

...-conditions.     The  top  portion  of  this  diagram,  in  which  100  per 

;  ■  =cent  of  the  total  maximum  capacity  or  load  factor  is  assumed 
as  utilized,  is  obviously  an  ideal  condition  and  one  which  never 
obtains   in  actual   service,  the  condition   in   which   50  per  cent  is 

//.Utilized  being  more  nearly  the  average  for  steam  road  operation. 

jll.XVith  electrical  operation  this  load  factor  seldom  exceeds  35 
per  cent.  It  will  be  noticed  that  under  these  conditions  pulver- 
ized coal  shows  up  as  extremely  advantageous.  These  figures 
do  not  consider  any  emergency  power  plant  or  storage  battery 
equipment  for  electrical  operation.  .,;:';j  ;^v;-;;.;\;-::;.^v;;v.;v;;^ 
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.  .  i;-:  ■-■'      ■  PART    11 — ALLOY    AND    HEAT-TREATED    CARBON    STEEL-  ;' 

:■"■  Thirty  years  ago  it  was  a  difficult  matter  to  convince  engi- 
neers that  steel  was  better  than  wrought  iron  for  axles,  pins 
or  connecting  rods,  yet  today  a  wrought  iron  axle  or  pin  is 
hard  to  find.  In  the  same  way  many  engineers  are  now  un- 
...certain   as   to   the   advisability   of   using   either   heat-treated 

vj.^carbon   steel   or  heat-treated  alloy   steel. 


is   freed   from   all   internal   forging  strains.     In   alloy   steels, 
when  heat-treated,  the   elastic  limit  can  be  ver5'  greatly  in- 
creased   in    relation    to    the    ultiniatc    strength,    but' without  ■ 
sacrificing   ductility.      No   two   pieces  of   steel,   however,   are- 
alike in  their  chemical  composition  and  even  if  they  closely: 
approach  each  other  in  this-  respect,  the  difference  in  mechan- 
ical   treatment    during    their    manufacture     causes     them    to 
possess  widely  different  physical  properties.     The  method  of 
forging,  that  is,  the  size  of  the  original  ingot  in   relation  to  ' 
the  size  of  the  final  forging,  the  amount  of- work  put  upon 
this  ingot,  and  the  rate  of  reducing  the  metal,  all  have  a  most' 
important  bearing  upon  the  final  physical  quality  of  the  steel. 
When  an  alloy  steel  is  used,  the  care  which  is  put  into  the 
forging  process  helps  greatly  in  obtaining  desirable  physical; 
qualities.    The  alloy  of  nickel  or  chrome  or  vanadium  makes" 
a  tiiarked  difference  in  the  structure  of  the   steel,  but  just  as 
much   is   it  the   time   and   care   that   has   been   put   into   the 
forging^. v; ^^;-■>.^;X  ::.;■;■;■;  "'-/  ■  ..  ■_.  ::^'{-i-r[;^.;f^'::::-^^^^  \'\ 

To  date  tTie  Use  of  alloj-   steet  for  locomotive  piston  rods,, 
connecting  rods,  stub  straps  or  wrist  pins  has  been  limited; 
chrome-vanadium  steel  has  been  used  for  a  few   sets  of  these 
parts.     But  advantage  has  not  been  taken  of  the  opportunity 
to    reduce    the    weight    by    working   the    steel    up   to    its    full 
capacity  as  regards  strength.     Xickel-chrome  steel  has  been;: 
used  in  only  two  sets  of  these  parts  in  recent  years:  details- 
of  their  design  have  already  been  given   in   this  article.     Itt 
this  case  full  advantage  was  taken  of  the  increased  strength 
of  the  steel  to  reduce  the  weight.    Ten  years  ago  some  nickel- 
chrome  steel  crank  axles  were  made  in  this  countrj-.     These 
crank  axles  are   running  today,   having  made  over  1.000,000^: 
engine  miles.     This  metal  has  proved  to  be  a  good  bearing 
surface    for    the    crank    pins.      Chrotne-vanadium    and    nickel-; 
chrome   crank  pins   have   shown   excellent   wearing   qualities. 

Table     XII     gives     the     chemical     and     physical     properties 
that  should  be  obtained  from  .45  carbon  steel,  .45  carbon  steel; 
heat-treated,  chrome-vanadium  steel  heat-treated  and  nickel- 
chrome   steel  heat-treated. 

In  many  cases  fractures  of  rods  are  due  to  failure  on  the 
compression  side  of  the  member  and  not  to  failures  on  the; 
tension  side.  That  being  the  case,  it  is  very  important  to 
know  what  is  the  compressive  strength  of  these  steels.  Many 
tests  of  the  tensile  strength  are  available,  but  there  are  very 
few  tests  of  the  compressive  strength.  The  few  tests  that 
have  been  made  on  such  sections  as  apply  to  the  parts  imder" 
cortsideratioii  have  show ;n  that,  iii  eompression  members,  when 

-—  does  not  exceed   150,   the   ultimate   compressive   strength 

is  aii)otit  equal  t6,  or  a  little  less  than,  the  tensile  elastic  limit; 
This  relation  has  been  discussed  by  Prof.  Lanza  in  the  pro- 
ceedings of  the  American  Society  for  Testing  Materials,  Vol. 
VII,  1907,  page  281,  and  seems  to  be  pretty  well  established. 
We  have,  then,  a  means  of  determining  approximately  the 
ultimate  compressive  strength.  The  writer  does  not  know  r.f 
any  compressive  tests  on  full  size  parts  made  of  chrome- 
vknadium  or  nickel-chrome  steel.     When  such  tests  are  made' 
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Iable  XII. — Properties  pF  Vaiiiovs  Steels 


Kind  of  steel  •   •''  ■'.■:■  .!.:•''■ 

0.   H.   carbon 

O.   H.  carbon,  heat-treated....... 

Chrome-vanadium,   heat-treated    .. 
Nickel-chrome,     heat-treated 


Carbon 

Chrom 

35  to  .45 
35  to  .45 
28  to  .42 
35  to  .40 

•  •••'• 

.75  to"  i '4 
.25  to  .28 

Nickel 


^•>.»;»  ■ 


W'^^'m' 


.'  Vanadium  "* ,'~ 

■.'•.■-'■'■'- ^••?*-*'      i    ■ 
Not  under  .15,-; 


.Ultimate  strength,  lb.  per  sq.  in. 
;  :  Tension  Compression 

i        75,000  ..       ;  32,000 

85,000  .    .      .  .  46,000 

100,000  ;-•  60,000 

»      100,000  .:     •-  60.000 


Limit, 
elastic 

El 

2  m., 

ongatton 
in 
per  cent 

35.000 
50,000 
65,000 
65,000 

20 
20 
20 

If  we  wish  a  material  to  resist  shock  loads,  alternating  and 
repeated  stresses,  we  should  choose  one  possessing  high 
elastic  limit  and  good  elongation;  and  in  the  case  of  a  forging, 
the  work  should  be  particularly  well  done  so  that  the  material 


'Baldwin  Locomotive  Works,  Philadelphia,  Pa.  '  ' 

.  tPart  I  appeared  in  the  March  and  April,  1915.  issues,  pages  109  and  163. 


the  results  should  follow  closely  those  given  in  table  XII. 
There  is  no  reason  why  they  should  not.  but  vmtil  such  time 
it  would  seem  conservative  to  consider  the  ultimate  com- 
pressive strength  as  90  per  cent  of  the  tensile  elastic  limit. 
This  means  that  alloy  steel,  if  considered  from  the  com- 
pressive side  alone,  is  about  45  per  cent  stronger  than  regular 
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non-heat-treateti  .45  carbon  steel,  or  ahout  20  per  cent 
stronger  thar.  heat-treated  .65  carl><>n  steel. 

At  the  December.  1914,  meeting  of  the  .\nierican  Society 
of  Mechanical  Engineers.  C  D.  Vi>uny.  engineer  of  tests  of 
the  Pennsyhania  Railroad,  and  M.  \'.  Wille.  of  the  Baldwin 
Locomotive  Works,  discussed  heat-treated  carbon  and  alloy 
steel  and  hiui'r.  carbon  steel  for  locomotive  parts.  A  table 
showing  the  ultimate  strength  and  the  allowable  working 
stresses  for  these  different  steels  was  given.*  Mr.  Wille 
brought  out  an  important  point,  namely,  that  we  have  not 
yet  obtained  a'l  that  is  possible  from  carljon  steel.  His  idea 
was  that  if  a  higher  carbon  steel  were  used,  say  .65  carbon 
oil-tempered,  with  a  slightly  reduced  elongation,  say  15  per 
cent,  results  equally  as  good  as  those  from  alloy  steels  could 
be  obtained. 

It  is  to  be  hoped  tiiat  more  tests  on  full-sized  sections  of 
these  diflferent  steels  can  be  made.  The  results  would  be  of 
great  value  and  would  form  a  basis 'for  further  study  of  the 
relative  merits  of  the  steels  now  so  much  under  discussion.  ; 


EDUCATING    ENGINEMEN    IN    SMOKE 
.  .  ..:..:       ELIMINATIONt 


The  educatioh'  of  enginemen  in  the  elimination  of  smoke 
must  by  no  means  be  restricted  to  the  tiremen.  The  engineer 
is  in  direct  control  of  the  lireinan  while  they  are  on  the  en- 
gine and  unles-i  he  too  is  instructed,  interested,  and  his  co- 
operation obtained,  the  effect  of  the  fireman's  instruction  will 
be  materiallv  'essened.  Most  of  the  engineers  were  educated 
in  the  art  of  riring  at  a  time  when  it  was  thought  that  a  loco- 
motive must  make  smoke  in  order  tu  get  steam,  and  this  idea 
must  be  removed  from  their  minds. 

The  principal  factor  to  be  considered  in  the  matter  of  instruc- 
tion is  the  instructor.  He  should  be  one  who  has  not  only 
had  a  thorough  practical  experience,  but  a  sufficient  technical 
education  concerning  the  process  of  combustion.  In  addition 
he  should  be  a  man  who  knows  how  to  handle  men,  and  at  the 
same  time,  be  capable  of  so  imparting  his  knowledge  to  them 
that  they  will  become  thoroughly  interested  in  their  work.  A 
road  foreman  ■  f  engines  is.  perhaps,  one  of  the  best  men  for 
this  work.  One  oi  the  greatest  difficulties  the  instructor  will 
meet  in  his  endeavor  to  establish  new  rules  and  educate  en- 
ginemen  along  the  lines  of  proper  combustion,  will  be  in  making 
them  realize  the  fact  that  in  order  to  utilize  as  nearly  as  pos- 
sible all  the  i'cat  contained  in  the  coal,  a  locomotive  must  be 
rired  in  such  a  manner  as  to  consume  the  hydrocarbon  gases 
of  the  fuel  as  \\A\  a>  the  coke  or  fixed  carbon.  In  other  words, 
if  they  are  tireri  with  a  minimum  amount  of  smoke,  a  maximum 
of  economy  will  obtain. 

The  locomotive  nroman  in  attempting  to  ol)tain  smokeless 
combu.sti<^^in  has  a  niucli  more  <lifficult  problem  than  the  fireman 
of  a  stationary  ]>lant.  for  the  latter  has  constant  and  stable 
conditions  to  deal  with,  while  the  former  is  required  to  furnish 
steam  for  maximum  and  minimum  power  requirements  within 
small  interval*  of  time.  In  this  respect  the  engineer,  by  in- 
fc>rming  the  nrenan  as  t<i  his  intended  optratii  ns.  can  mini- 
mize his  difficulty. 

An  applicant  f-r  the  position  of  locomotive  fireman  should 
be  at  least  21  years  of  age.  have  a  common  school  education, 
good  habits,  and  be  accustomed  to  hard  labor.  When  first  em- 
ployed he  sl'.ould  be  instructed  on  combustion  and  provided 
with  literature  on  this  subject  so  written  that  it  can  be  easily 
understood.  He  should  be  instructed  on  the  rules  pertaining 
to  the  movement  of  trains,  which  can  be  most  successfully  ac- 
complished by  re<iuiring  the  student  fireman  to  ride  with  a  com- 
petent engine  crew.     Then  the  road   foreman,  or  the  traveling 


*.^ee  Railway  A^,-  UKizcttc.  M<\ha»iral  Edition.  January,  1915.  page  13. 
fFrom    a    paper    pre-itfiiteii    ax    the   ninth    .Tiinii.nl    convention    of   the    Inter- 

iati<  nal   Assccin'i   n   f.^-  the  Prevention  of  Sii'.uke. 


fireman,    should   take    him 
practice  the  advantages  of 
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in  hand  and  demonstrate  by  actual 
complete  and  smokeless  combustion, 
at  the  same  time  cxplainiuj ;  the  process  of  combustion  as  much 
as  possible  while  on  the  load.  The  operation  of  smoke  con- 
sumers used  should  be  th  sroughly  explained  and  their  effect 
demonstrated  by  actual  operation  so  that  it  may  be  clearly 
shown  why  it  is  necessaryj  to  admit  air  above  the  fire.  The 
student  fireman  should  alsd  be  instructed  as  far  as  possible  in 
the  judging  of  the  temperkture  of  the  firebox  by  the  appear- 
ance of  the  "fire ;  also\con«  iderable  benefit  may  be  obtained  by 
giving  lectures  to  the  engi»'men  on  combustion,  showing  stere- 
opticon  views  which  will  rot  only  interest  the  men,  but  give 
them  something  definite  to  keep  in  their  minds.  Above  all, 
both  the  road  foreman  of  ( ngines  and  the  engineer  should  co- 
operate with  the  fireman  s)  that  be  will  realize  that  interest 
is  being  taken  in  his  welfar-.       n 


GAGE  FOR  PILOT  COUPLER 


PILO 

H.  C.  SP 


^/■■'.•■•••>i^.-   -  BY  H.  C.  SPICER  ".:}-\r''--:i^ 

■'•"-'''''■    Cant  Foreman,   Atlantic  Coast   Line,  Waycrots,  Ga.  "■    -       '  •; 

A  coupler  gage  which  is  vary  convenient  for  gaging  the  height 
•of  pilot  couplers  is  shown  iij  the  accompanying  drawing.  The 
gage  may  be  made  from  ^  In.  or  ^  in.  by  1  in.  common  iron, 
and  the  stem  graduated  in  Half-inches  beginning  at  32  in.  and 


t-  ■  ■»  ■  ■■»■. 


Device  for  Gaging   the    Height  of   Pilot   Couplers         J.. 
continuing  upward.      1  he  circii  ar  sha|je  of  the  base  will  permit 


of  its  being  used  over  the  nose 


CoLF.-.Scovii.LE  Trick. —  In  th 
comotive  recently  built  bv  the 


trailing  truck.     Our  attention 
the  correct  name  of  this  truck, 
type  with  a  hinged  or  fioating 


of  the  pilot. 


:  de>cription  of  a  2-10-2  type  lo- 
Baldwin   Locomotive   Works   for 


the  Eric  Railroad,  which  appeared  (jn  page  158  of  uur  April  issue, 
it   was   stated  that  the  locomol  ive  was  c(iuipped   with  the  Cole 


las  been  called  to  the  fact  that 

which  is  of  the  outside  bearing 

yoke,  is  the  Cole-Scoville  truck. 


•i '  ^y 


Macium.ng  C.\st  Ikon. — Tojovercome  tool  trouble  in  ma- 
chining small  gray-iron  castings.jan  annealing  process  is  often  ef- 
fective. A  process  claimed  to  accomplish  excellent  results  is  to 
l)ack  the  castings  in  cast-iron  clips  (with  some  broken  charcoal 
ttj  make  a  reducing  atmosphere  to  prevent  scaling)  in  ordinary 
annealing  boxes.  The  castings  are  then  heated  to  a  good  red 
heat  and  kept  there  for  several  lours,  the  time  varying  with  the 
size  of  the  pieces.  Slow  cooling  |s  then  permitted  to  take  ilace. — 
.hncrican  Machinist.  1 
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Santa   Fe   Pacific  Type  Locomotive 


Single  Expansion  Engine  Equipped  for  Burg^^ig 
Fuel  Oil;  Maximum  Tractive  Effort  41,000  lb. 


;.V 


The  Atchison,  Topcka  &  Santa  Fe  received  from  the  IJaldwin 
Locomotive  Works  a  simjjle  Pacilic  type  locomotive,  which  now 
forms  a  part  of  the  exhil)it  of  the  Imilders  at  the  Panama- Pacific 
■International  Exposition  at  San  l-'rancisco,  Cal.  It  is  the  lirst 
single  expansion*  engine  to  he  built  for  passenger  service  on  the 
Santa  he  system  in  some  years.  •. 

The  locomotive  is  designed  to  develoi)  the  maximum  pos- 
sible capacity   within  a  limiting  rail  load  of  5<^.000  lb.  per  pair 


at    the    third    course.      A    crrcular    opening    16    in.    in    diameter 
under  the  auxiliary   dome  permits  entrance  to  the  Ixjiler   with-  :,/ 
out   dismantling  the  standpipe  and  throttle  fittings  in  the  main  ""^ 
dome.     The  boiler  is  equipped  for  oil  burning,  but  the  staybolts 
arc    so    located    that     arch    tubes    may     subsequently    In-    applied 
shouhl    it   be   neces.^ary    to    tit   the    locomotive    for   coal    burning  ..  , 
service.     The  inside  firebox  door  s-heet  is  flanged  outward,  bring--'  ..' 
ing  the  rivet  heads  in  the  water  space,  and  the  seam  is  closed.;^ 


:.'>^. 


;•  ;^.C-.  Boiler  of  the  Santa   Fe  Simple  Pacific  Type   Locomotive  .-...-...., 


-M 


of  driving  wheels,  and  the  tofal  weight  vn  tlie  driving  wlieels 
iof  172,500  lb.  closely  approaches  this  limit.  The  design  was 
prepared  jointly  liy  the  railway  company  and  the  builder  and. 
as  in  all  recent  Santa  le  locomotives,  the  details  have  been  de- 
•■«igned  to  interchange  as  far  as  practicable  with  those  of  loco- 
motives already  in  service.  The  new  locomt)tive  develops  a 
tractive  effort  of  41,000  lb.,  with  a  factor  of  adhesion  of  4.2. 
and  has  a  total  equivalent  heating  surface  of  5.913  sq.  ft.  The 
ratio  of  cylinder  tractive  effort  to  e(|ui\alent   iieating   surface  is 


with  a  copper  calking  strip.  The  C)'C<»nnor  tire  door  flange  is 
used  and  the  door  seam  is  wehled  by  the  autogenous  process, 
Ilexible  staylM)lts  are  used  in  the  breakage  zones  in  the  throat, 
sides  and  back  as  well  as  in  the  first  four  rows  of  cnnvn  stays. 
The  boiler  is  equipped  with  a  Schmidt  superheater  of  40  elements 
with  a  superheating  surface  of  9S0  sq.  ft.,  and  among  the  special 
littings  is  included  the  Chambers  throttle. 

The  cylinder  castings  are  strongly  built  with  liberal  steam  and 
exhaust   passages.     The   steam   (Mstril)uti(>n   is  omtroUed   by   16- 


Simple    Pacific    Type    Locomotive   for   the    Atchison,    Topel<a     &   Santa    Fe 


■^.17,  which  indicates  a  capacity  for  high  sustained  performance. 
The  boiler  is  composed  of  three  courses,  the  middle  course 
I'eing  tapered,  with  the  sloi)e  at  the  top,  and  the  main  and 
auxiliary  domes  are  placed  on  the  third  course.  The  diam- 
»^ier  of  the   lirst  course   is  «S0  in.,   which  is  increase<l  to  ^  in. 


■-'•  *For  (lescripiions  of  Santa  Fe  l)alaiice(l  coiiiiiouncl  Pacific  type  locomo- 
.■^ves  see  Railutiy  Age  Gazette.  June  19,  1914.  page  1519,  and  American 
.engineer,  October,   1912,  pace   51?.     ;;      '.-.,i/- 


in.  i)iston  valves  driven  Ijy  the  P.aker  valve  gear.  iT^e  valves 
are  set  with  a  lead  of  one-quarter  inch  and  cut  dff'  at  ^7  per 
cent   when   in   full  gear.     The    Kagonnet   power  reverse  gear  is 

"^^*'-  •.     -,    V:  'i^    :vc..;;::   •,.,..{': 

The  frames  are  of  steel  and  are  each  cast  m  two  <iecti«m<>^Mt1i' 
the  splice  located  back  of  the  rear  driving  pedestals,  the  main 
sections  having  a  width  of  5  in.     The  splice  hu>  a  slab  tit  with  a 
large  bearing  area  and  is  secured  by  IS  horiztwital  1'^  in.  bolts 


•■  T. 
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.:^>:>-f: 


K  \:i.\v AN    .\<;i-:  c \zi-:T'n=:,  mecii  \\ic\i.  kditi^ 


.  ;:Vt  ^nr   i/:  v;:vitn   F'^l4;'  iVirOtin;;  <>r  tlur ,  Aiiu-rioaii   Society 
.■•?"- ?flVvaiiftf>-i;:-I'-i^^  L).   ^  fi:n,i;-  vii«in».cr  tii'  lists  of 

ihe  lV5-,'i.r>\V:Vu.r-i;»;ivarlrt^^^^  \"_  W'illc.  <.>i"  ilu-   r.;il<i\\-iri 

tjH;<i »)i-!.< «i i'vt':  W'vrki.  UfscUssvtl  fu-^tt-irc-urLtl  oarhon  and  alloy 


lirtMiian.    >lir'iil«l    i.iki-    liim 


T%-t*^-V^' 


X'.V; --^v;';  ■.-' r  ' '  ^"^-Voi^ 'i^,:  Xo..=5.-^ 


Iian.l    an.l    iUni..ii^iratc   Uv  .actual 


practici-   the    a<l\ainai;vs  <>i   coiiiiiUu'  anU   5iTnikclcs>  vombiislion. 


at  the  sM'K-  time  explaiiiitu 


as   possililc    wliik-  uii   tlic    i  ia<l.      TIk-   oiroratinii   <>t   «.nu>kc   con- 


suiiiC'rs    u-«i.il    should    he    th 


tcel  and  H^r^-"  :v'*r^^^^^        atet-J   r.jr   looomoiive   ]iart>.      A    iaI>lo       slu'wn    why   it   is    necessary 

>iudent   t'irenian   shi.>uld   al>< 


J.-:-- 


s|ij>\\iiii;    tin  ;■-;'. 'HI ia to    stretisi^h    ati'!    the    alh iw al>K     working 
>treS{>c:s    iorv  •iitf^jc    .diJTereqt  >tovl-    was    ;:»iven.*      Mr.    Wille 
^Touy4u:.tiUt-:u^^;^^^^  naiTudy.   that    we   Iia\e    ii"t 

vet  uKlMne^'it!!  that  is  i>«>i«sihle  fr.-i:.  cari.ii)!!  >teel.  His  idea 
\\a<-  tha>  ii  ;  liiyher  »-ari'''.n  -.teet  ^^ere  u>ed.  >ay  .05  carln'ii 
«iil4i.'i)i]'e.rc<,.  \vitU.a  •Hghtly  Xf'-lt'.ce't  olonifati")!).  say  15  per 
K'ht.  rv'^vtlt.s  V  .u^iH\;  as^^  as.th.i5e  fr-.ni  aUoy  steels  could 

l>.e.wii.aititA.' .';■•>'■■  ■.:,/■•;:.'■'.:•■ 

:.  .It_i§ ;.v<>  U«^;^V^'I?\mJ  jhat  iiiorij:  i(i'>t-  on.  fiill-si/cd  >ections  ui 
tf*v^cdiMeir<nv>%^  be  ii'a.'h-.      The  re.-^iilis  \vi.)uJd  he  ot 

kVjL'at;\y  ;i,!.iii[>  ,a:>i  \vo.tUd  J-'-'HiJ   a   hu^i*  I'urtl'.er   >tn<l_\    of   tlie 

TelatuV-  nu'f;'"';  •;'£.  lUt-'SteVKv  :»v<ivv   s;,  .tntudi   under   di>iu>>iou. 


the  proce-i-  of  c>'nihusti>in  :is  much 


r<'Uj;hIy    explained   and   their   elTect 


•ieiuoustrated    hy    actual    o;  enitit.>n    so    that    it    may    be    c 


learly 


to   adtnit   air   ahove   the   lire.      The 
lie   instructed   as   far  as   possible   in 


Ein  CATING    fnginfmfn 

KIJMINATIUN 


IN    SMOKF 


i  ■ 


m 


;>.  The,;  <-.diK^^* -■;."■  ^~''     e*''^'"*-M"*^"    "'-  '"^^^    elnninati-  'U    of    .-.lui  ike 
v  rwst  by  JTO  ^^e.ayla:Jlv   re>trict»,'d   ti>  the   liremeii.       Tiit    en«ineer 
is.  .iwUirt.ct  c^^  th«-y   are  >in    the   en- 

;  «ine  and  urVr*  he  i-'Ip  i>  instructed,  interested,  and  hi>  co- 
'  operaii"tj  oh-,.,nie<I.  tiie  eitVct- of  the  lireman'*;  iiistruetiou  will 
'  '4)t' ,tiu«iriallV    ^ess^^^  ^Mi'vst   ot   tlu-  cnuineer-i    were   educateil 

■'in  tin*  art.  of  :?-riii«-  at  a  tim<-   when   ir   wa-   tli'iui;ht   tliat   a   loco- 

■  ilTotivt   rt)USt   rrvaTce   .sjiioke   Ml   ord<T   •-     uet    >team.   and    tlii^    idea 
vniitst  be  renK-ved  from  ilieir  mtnd>. 

The  prirlcjpal  iact»:>r  to  lie  considered  in  tin   matter  ••]  in^truc- 

^  tiuB  jsi' yiie   :n'trtict«?r.      He    >ivnild   be   t.-ne    who   Iia^   not   only 

.  ha<f  a    {■horo-.'iijh  -I'taciical    experience.    '«iu    a    >nt'ti«ieTn    teilmii-.il 

.  educAti«>n    con  vruittii;   the    prxce-s    •A    comliu-itiou.      In    addition 

ht^  shouhi  bc/;t.ni.aii.\vbv.1^  handle  men.  ;ind  at  the 

.     *anic  tin)e,  .V-;;;  ;:;»Yial^^^^   of  5.J  ilTipiiTtini;.  llis  ktiowledui-   I',   thetn 

.   Vhal   tluH-   wiri   ■  vc^'i'iiv  th«>ri>^  interested    in   their    w  "rk       A 

.  roa4  foremar    ■.*';etii?ines   is.  I'erl'aps.  <.ne  r-t  the  iK-^t   nun    for 

.  '  tlds   Work  ;:  0:V/^^  tjreatA'st    'htiticultics   the    iiKtruetor    will 

■  rtHTt-  itl  .his.  yir-leiivot.;^^!^^^^^^^^^^  iiew  .  riik's    and.  ediuaie   eti- 
tiuvrnpn  fil6fti:;:'lle:liue«'''t  proper  inni^^  will  l«-  m  m.-ikintv 

.;  thein  recilize  '•.^.c  tiiVV^t  in  .jr<U-rt,<  utilize  a>  nearly  a>  jios- 
^  siikkv^aU  the  Vr:<*  c^.ntained.  iii^.tlie  toal.  ,a  loc<.ni':)tive  nmsi  be 
:  t  ref I  in  ■  stich  1.  — i^aiiner  a?,  .to'-i'^on-iitlie  the  hydr<>carli.  .n  yases 
';  •  f  tlio  .fu.el  as  ^vv;:!'!  cts  rhv  L'fkc  i>  ''Xcd  I'arhoii.  l<Mitlier  words; 
■if  ih»\\':  .^rt-  •tir;.''.  n^ith  a.-Viiiuiiuiini.  an '.aVnt  i..f  >moke.  a  niaxinunii 

/-  Tht-;]i::y)^ari--i\\:if[j^u\^n}{\iiix^^^^^  >m'.kele-s 

•  ••'  'lubuvr;  it;  '.  h  v-.  A  ..'wuri^ii'jn:'  .re'  jHilfeXilt  ■  pfoHieni  than  the .  lireman 
■;i^f  'a    <is<'f'''H:^Jr:^k';'i^'''-  'I'ir -■'•'^i'^  "l^^e^r-h^M    c.)*n-tant    and    stable 

'A^t»'l'ti'''l:^■  W  ^^'i-th;;,  w'hile  tile  fiJ^HU-r  is  fe'iuired  to   furnish 

'   s-feanv/^f'  ~^>U'\V:**i^pV  ;t.|Vt -rtJ^^  within 

■si^tU.  imervars  .,f  ^ti»T?ev;V.hj  iJ'iis,.,r!espeCt  the  eiisiineer.  by  in- 
,.1.  TmtJTC  ::i;lis5^^■^<^'J•''i^•^  ;«■•.''''   J't:"    iineVHJeil    •'■;»cr;i;tii  ns.    ean    mini-  . 

7Inr;:c:his•,diflic^;by, ;■;:■.■'■;•■...;'■■  ■.;",*.'  '''/',■-    '.■'       ' 
:•"  ....Vn-var'plicaii:^  5''r,ihv,.V''-iTf'vir  ■;•,:";  I'HonJOtivo    f'lreui.m    ^b- 'uld 
:  I<- 7li'•I^^^|^  .2l.;}Hnir^^^  :c"nnii.i.n   -.chool  educati«'>ii, 

•  uiv'i'l 't^aritj,  a;!i'i.:nV  atcusTonre<^;^y  laljor.     \\  hen  rir^t  vm- 
pfnyed  ';rt  ,  .^1-   t^I-r  IV;  iir«vrti^t:i:<i  .;>n'  conilnistio      atul    provide<l 

:  .witlv"  lilvrVatirt-   •  iv  ihLs..  'Mii>jcct  .'so .  w  ritteri  that   it  can  be  ea.sily 

;.u:ider-t<-.V  ij.  '    :l>-   .sliouid  :  bA^.,  instructed  ■  "ii .  tlie   rules   pertaining 

"  ^:viJu^;H7'.vt'i!^!r  -■•:?".  I i";^         which   iik\  bo  tnost.  siK'ce^slulIy  ac- 

ciinifilisheti  ivv   -v  ;ti;riiV^  tJu-^ -^^  :Vren3an.to  ritle  with  a  com- 

<  ek-rit  MjKfne    ;re.w..    Tluti  the  roa-l   toretnafll  or  the  traveling 


■,1'-  ti;il  .'•-'■'•  ' 


the  judging  of  the  tefnper.-ltnre  of  tiie  (irei>o\  I)y  the  .ii)pear- 
ance  of  the  liic-e;  alst«,  cons|»leral>le  beuetit  ma\  be  obtained  liy 
siivinii  lectures  to  the  enuinlnun  on  conibustion.  showim;^  stere- 


opticon    views    which    will    11 
them    sonielhinii    delmite   to 
liotli-the  road  foreman  of  e 
operate    with    the    lireman 
i>  being  taken  in  his  w  el  far 


t    only    interest   the    men.   but  give 

kvt'it    in    their    minds.      Above    all, 

lyinea  and   tile  engineer   shouM   c<>- 

that-  he    w  ill    realize    that    interest 


L 


G.\GE  FOK 


MLOT  COUPLER 


BY  I  .  C.  SPICER 
Gdnit  Foreman,  Allan  [ic  Coasi   Line.  \N  aycniss,  (la 

A  cottpler  yaye  whieh  i»  \<ry  c<.>ii\enient  f. .r  iiaiiiii'^  the  height 

1  the  accom|ian\  ini;  '[r.-iw  in,;  The 
n.  or  's  in.  by  1  in.  e.  imnii.n  iron", 
lalf-inchex   beyiiminu   at    }2   in.  and 


./•f  pilot  coupler-    i-    >bo\\n    i 
iiai^e  may   be  maile   from   '  4 
and   the  stem  v:raduated   m 


Device   for    Gsgmg    the 


Height    of    Pilot    Couplers 


tMiilinuini;   upward.'.    M  be  eii"!'! 
of  its  beini;  nSe'l  vivef  the  no-' 

t"oi.t-St(>Vt)Vij-;  i'ki «  K.  ;  In  tl 
loniotivc  recently  bnilt  by  the 
the  j*>ic  Railroad,  which  appeal  I'd  <-.n  page  15X  of  our  \pril  issiite, 
it  .was  stated  that  .the  lo'"mi>  ive  ua*  e<|uipiKd  witb  the  t'ole 
irailimi    truck.     Our   ;ittemi>>n     r,i>   been  calbd   !■•   tlie   fact    tha- 


tr  shape  of  the  Iiasi-   will   pertnit 
of  the  pilot.   '  ;     ■  \        :     :  .      '•: 

.■  desvriptioiV  ofa  J-lO-2  tyiw  1.-- 
'•aldwiii    l.oCouiuti\e   W-irk^.f. .r 


the  Correct   nanie  of.  ijiiv  truck. 
type  with  a  hi-ni;ed  oi"  jloaliiii,' 

M  \i  iiixr.xr,  t'\sl  Ikox.— T.i 
rhiniiiv;  >mali  ;^r,i\ -ir^ 'ii  casliny- 
fective.     A  process  claimed  to 


ch'. 


U:k>    l*;v\i-df;.Hl-  .>f  .>;v  ^■;f 


to  uiakc  a  reducni.n  atmosiihert 
annealiny  bo.xes.  The  casting? 
heat  and  kept  there  for  sevei:al 

si/e  of  the  pieces.  Slow  co-'ltii'..; 
.lnt('iit'(tn  Miiyhiiiist. 


which  is  of  the  outsidi-  luariui;! 
y^'ke^■  is  the  (\>le-Scoville  truck. 

overc<>me  tool  trouliK-  in  ma- 
an  aime.ilinii  process  is  often  ef- 
cconiplislr  excellent  restdts  i^  t" 


pack  the  castings  in  cast-iron  c  lips  ( with  si >me  broken  charcoal 


to  prevent  scaling)  in  ordinary 
are  then  heated  to  a  good  ttsfi 
lours,  the  time  varying  with  the 
i«  then  permitte<I  to  take  .ilace.— 


rv-^if-  ^■-•'v 


•  ?.    ■    .ft- 


§ 


Santa   FePacific^^^^^T 

;:  vv       ;^^^^^       ,  Single  Hxpansion  Engine  Kquipped  for  Burning      i':^^-'\^.':'^:.<v!^''\\^:',:^r',''' 

;     V  Fuel  Oil;  Maximum   Tractive   Hftort  41,000  lb.  ;:^^^^     •    ;  :^^ 


•.•■«•■ 


I  Ik-  All  liisoji.  Tupcka  &  Santa  IV  nciiwd  in  mi  tin-  Ualduin 
Locomutive  Works  a  siiHpU-  I'aciiio  tyjic  I'lonmotixc.  uliich  now 
forms  a  part xf  thv  i-xhiliit  of  tlu-  lpuilikr>  at  the  I'aiiaina-l'acilic 
littcrnatKiiial  Kxpi>siti<iii  at  San  Iramivro,  t  al.  It  is  tliv  lirst 
siijgle-cxpaiisi.it;'  tiitiinc  t<'  lie  luiilt  for  ])as>cn£ivr  service  nwitlK" 
Santa   I't-  sy>ite«vtn   sniin-  yirars.  ....;, /.-.V  ;':  ■.'''^..■.    "-' v'::/'r  ;.•■•■ 

1  iu'  locMftioti'. f  is  (ksinTUNJ  to  <Uvrl(»p  the  inaxiimiiii  pos- 
sible  caj)adl|    v.  illiiu  a  liniitiuj;   rail  load ni  ji.SjlJUU  lli.  jut  pair 


at    tin-    tliiril    idurM.      A    circular ^oijciiini'    16.  in;   in    diatiietvr  j 
tMuler  the  auxiHary  donic  pennits  entranvc  to.  "the  IxWIer  with- 
<>tlt    <!isniaiit1inii.  the   stan<lpi]>e  and    throttle   (ittinys    in    the    inaiti 
dome.     The  Jioikr  is  emiijtped   tor  oil  imrnmii.  Imt  the  ^ta\l«.>lts 
are,  s<i|ocat.c<l  that    arch    tubes    may'  suhseijiK-ntly    he    api)lie\l  .; 
shoiild    it  he   necessary  .to   tit    the   locomotive    for.  coal   hurninij- 
Sorvfce.     1  he  inside  Tireliox  do<»r  .sheet  is  riant^ed  iiutwa'- 1.  bring-? 
tn>!  the  rivet  heads  in  the  water  .s|jace,au«l  the  seam  is  cto.M,'4 


of .  <lriyiijj«' Aviieeli.   and   thi'   loial    uei^lii   (.11   the   drivint;   wheels  ' 
;«rf  "l-7i.50O    lb     .lo^ilx    approatlu  -    tlii^    limit.       I  he    desii>ii  ^>vas  , 
'|>repared    jointly   I.a    the    railway   coinjKMiy  and   the   buil<Ur  and; 
!.a>  in  ;;ll  rerfKr.  Santa   le  locomotives,  the  details  have  been  tk- 
'Mjjned  to  interchaiiire  a-s   far  as  ^iracticalile   with  th<>se  it\   loco- 
■'liiptiy  •,■,>•.  alreaii J     iti    .M:'r\  kV.  "  The  ,ne\v    l«*C«>i"<'^  <!evelopji  ;a 

iracti\c  effort  <■;  41. (KK)  lb.,  with  a  fUctoF.^^f  a<lHesion  of  4;;i 
atid  lu^.s  a  fetid  ci|ni\:tlent  heatiny  surface  <it'5.'M.V>(|.  ft.  'IMie 
rat;itv  cf  '■vliti.ie-  tractiv  e  effort  t<.i  e<)ni\  aK-Jit   Jiealiiiii   sniface  i.:; 


\vith.  a  c< >jij)t'f  calkinjif  >t rip.  'The  ()'<:"« »inK>r •  lire  tU  >ot  flaMge  .is 
used  and  the  dcKir  seaiii  is wekk'd  by.^lic  aut<*Ki'SW'iLs  pnkX'Ss. 
l*'le.vible  stayboJts  are  ti>e<l  in  the  breakafie  zones  in  the  throat. 
>4deS  iMxl  back  as  well  as  in  llie  tifst  four  rows  of  crowti  stay;, 
riie.  boiler  is  ojuijiped  w  iih  a  Schmidt  superheatir  of  4<)  «lements 
vilth-a  snpcrheatiiij;,  surface  of  ?Mf'!M|:-  Tf^;ailitl  anioiim  llis*  •JlJCoial- 
titlihRs  i;^  iiiclu|le«j  the  (hamliers  throttle.  .:f;_  ■''-::■.  .  ]  vi;,  ^ 
..The  cylinder  castings  are  stroniily  litiilt  with  liberal  stvani  an<T 
exkansl    passages.      Vlie    steam.  distrJi>ution    is    c nitn 'Iktj   by    lO- 


S.mple   Pa-.-ific  Type   Uocdmptive  for  the   Atchison.  Topeka    &  Snnta   Fe 


.  ^'<>.'t/',  wlViiMi  iiiflieiitcs  a  capacity  for  hi'sh  sustained  performance. 

Tl:e   toiler  is   compose*!   (if   three   courses,   the   middle    course: 

'..lleirij^   taptrc<l,    witii    the    skipe    at    the  top.    and    ilie    main  .anul 

;■   •iHxUjary  .   Jonu-s    are    placed    on    the    third    course.       riie  xliani- 

•I'Jer.  of-ihf.  nrst   cour-e    is  .S()  in.,   wliid.v  is  iiicrcasttijl- ti.<^  iti. 

■'>■'■  Fi»r .  <Vfcri|  if<wv«i    iif    ^<:ll^t.^    l-\-  .Iiiit.iiu-i-iJ    C'>iii|inun<I    I'juilU-   .ljl'<  k>coirt<>- 
;iivcs    set- .  KoiVavn-    .Igr   (.tfTi*"c.    .liwi«    IV,    1914.    |);»i{t    1519,   aml.lViiC.rfVa".' 

/■0'i:iii&^.J\\'htT.\*)\jt.,\Kiiiiy\^':  ■  "■  .■  i.;    :'  ?■    ^A,-: 


itr;  |)isi[oii  valves  drixx-n  by  thi  IVuker  VJilve  year^  \  The  iaK'vs 
are  set  with  a  lead  of  c>iH'-i|uartet  inch  aii<l  cut  V-tt  iit  >r  per 
ccwi  wlteir;  fit  niH  scar.  Tlu  Kationnct  .pouMt-r  reVj-rfe  gear  i? 
nsed.v  \-.:;y"-  ;;;:  .'■.:■.  ;  y  ;....,  ;  ;'/  'r-  'l^^''-  ■'-'■■':■■■  I  ■  .  '"  •  . 
;  The  frames  are  of  sUtf  aH<l  are  each  cast  in  t\vo  ».eci:i<iiiis  witit 
the  splice  locate<l  -^ack  of  the  rear  driving  |»ede<«tal>.  tlie  .mam 
■feetions  ha\;*hg  a  width  of  5  in  The  splice  lJa>vaslaJHiiit~%iuh  a 
ktry^e  lieiiring  ii»;<i:i  aiid  is  steured  bv   IX  h«»ri./uiiTaf:  1  f  i   in.  .lAifts' 


.■! 
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and  a  pair  of  vertical  keys.  A  substantial  system  of  transverse 
frame  bracing  is  applied.  1  he  guide  bearer  brace,  which  is  a 
large  steel  casting,  extends  the  full  depth  of  the  leading  driv- 
ing pedestals,  serving  as  a  fulcrum  for  the  driving-br"ke  shaft, 
and  the  valve  motion  bearer,  which  is  located  midway  between 
the  front  and  main  driving  pedestals,  has  a  long  bearing  on  the 
upper  frame  rail.  A  similar  brace  supporting  a  waist  sheet  is 
placed  between  the  main  and  rear  driving  pedestals.  A  deep 
brace  is  also  applied  at  the  main  pedestal  and  the  frames  are 
braced  at  the  splices  between  the  main  and  rear  sections  by  a 
large  casting  which  supports  the  front  end  of  the  firebox  and 
carries  the  trailer  truck  radius  bar  pin. 

.  -The  driving  boxes  are  cast  steel  and  are  fitted  with  brass 
hub  faces  which  bear  against  steel  wheel  centers.  The  shoe 
and  wedge  faces  of  the  boxes  are  also  lined  with  brass,  while 
the  shoes  and  wedges  are  cast  iron.  Flange  oilers  are  applied 
to  the  main  driving  wheels.  The  trailer  track  is  of  the  Rushton 
type  with  outside  journals,  a  design  that  has  been  applied  to  a 
large    number    of   locomotives    built    for    the    Santa    Fe    System. 


??'    e^'        dI'        o3'       ^  ••    .':■''■■:■  ■■•■■ 


mm. 


go°^:o:o:m 


■Ma 


0808O 


°iM|T 


o 


goOoOoOoOoOotT-. 


0  0  0  0®  ^^X 


05050^.^- 


e  e  0  e  e  e  e  0  0  00 

O  O 

00000   0000   00 

000000000  o^< 

00000  00  0.00""< 

0^0   o   o~b~o~b    o"*©" o""^"©"! 
0000000     000000    o 

""'  lo~o"~o       o       c"~ 


Cross  Sections  of  the  Boiler 


The  truck  frame  is  composed  entirely  of  steel  castings  and  the 
swing  links  are  of  the   three-point   suspension   type.      ./:;,.•. 

The  tender  has  a  water  capacity  of  10,000  gal.,  and  carrie.s 
3.300  gal.  of  oil.  The  trucks  are  of  the  six-wheel  Common- 
wealth type ;  this  type  is  now  in  use  under  a  large  number  of 
high  capacity  tenders  in  passenger  service  on  the  Santa  Fe. ,- >/ 

The  principal  dimensions  and  data  are  as  follows:      .     ..:   <:"  'V 

_-..:.■'.,.        General   Data      ..       .     ^     .-.     ,. 

'^age    ;;,v.:,i,»';'v.. i..'.'^. ,'.!'.Y.". rv.. s  .4   ft.    8'/^  in. 

Service .;.!  i... v.. ....  j,  ..*>.*,..%. .Passenger 

Tractive    effort     ..;.:....;, ..:.";;  iW. .... ,,,..  ..;, 41.000  lb. 

Weight  in   working   order ;^.X..  .....-*.-... .iV. 288,700  lb. 

Weight    on    drivers Ji /..v^riXi  .■.*.......„.  .  ..  .172,550  lb. 

Weight  on  leading  truck .i^^.i'v, ..;.!.'.  ....v.  .^  i ..  .    59,950  lb. 

W  eight  on  trailing  truck ....  .  . ......  .i..>.,  . .  .    56,200  lb. 

»Neight  of  engine  and  tender  in   working  order.  ..  .'.,;-d-.:. ...;,.  .506.000  lb. 

v\  heel  base,  driving ; . ;'; .:. ;  . . 13   ft.   8  in. 

Wheel  base,  total 35   ft.   3  in. 

Wheel  base,  engine  and  tender >.....,;...>.... 71_ft.  5J4  in. 

■'^■^■^^•;'   Ratios   ]::.':^;:^}i::-:  :f :":•;/;•■;' '■■■"■ 

Weight  on   drivers    -^   tractive  effort ..JW.';v. 4.21 

Total  weight   -^  tractive  effort ..•..>.;. 7.04 

Tractive  effort    X    diam.   drivers   -^   equivalent   heating  surface* 506.17 

Kjiuivalent  heating  surface*   -^   grate  area 88.65 

Firebox   heating  surface   -=-   equivalent  heating  surface,*   per  cent,  i.,..      3.92 


Weight  on  drivers   -r-   cquivaknt  heating  surface   »'.i.'.kVi.'..v-*; ».«. .    29.18 
Total   weight   -r-   equivalent  heating  surface*. ..  ..vi *...>»... ..;..>i.i'.. .   4t>.82 

\'olunie  both  cylinders    i.;i..i.^i;ii.i-i««-. .15.98  cu.   ft. 

Equivalent   heating  surface*    -i-   vol.   cylinders;,  .,..■,.. ..V. .'...■,.  .* 370.02 

Grate  area  -H  vol.  cylinder;- iir...,:*...*-,', •  «.'..*■  •■••"i^i >..•..  *•!?. 

•■'  ■■  ■■'"■■ '  ■"..''  »■'  ■"■••■-..•.  ■'■-'    ■-••  ■  •■■•■;.- 
Cylinders.    ''•■■  .:''.'l-:  ■'./ i ''■■'■ 

■.-."-■  ■   -'  -',-*      ■■■'   ;       .*'■•    ■"   ■    '  V  '^    '  - .         • 

K.itid     •  *  •  s^r.  *••«••  ••  •^«  i. t  •  >  •  ■  •  •  «:»-<••.•  •  i^-»j»-»^^ •  •  •  •  -v. <?••■•-*  •■•••••••■•  ^inij*ic 

Diameter  and  stroke.**.- .'...;-w.,-.  *•-/•- •••w^**>ii*»»»'*26  ui.  by.  i^  in* 

ivillu      ■*•■-• -••v«~**«i«>  •  •  •  •  •  •  ••,••  ••♦•••  ••••  •  ••  •••;%  •-<..•  ■■*..•"••  v**.  ■  ■*  •.'•  •'•■•••  •  *  IS*  I  Oil 

Oiametcr.  :•>••••••••..•-.  ..*  •  •  •■•:«.•*••»•••  ••■•^-j»'i  •.**.•-■•• » « tf-**^*  •••.•■>  lo  in. 

Driving,   diameter  over  tires. . ,  ._ . «  .  « >  i, •'  i » -. > .■•  .'» t ,>v..>v»»;. ;;. .V »'•••>> ^4  !•• 

Driving,    thickness    of    tires. • . .  ..>V»i;.>,^»..J. . . . . .  .3?^  in. 

Driving  journals,  main,  diameter  and  length... .,» ;>...'.'..  i',,  11   in.  by   13  in. 

Driving  journals,   others,   diameter   and  lengtfc-.  ..*.. iii^ii-,. il  I    in.   by    13  in. 

Engine   truck   wheels,  diameter ;....■..■■..•.*»»'•»•.•.•••  •34J-'4  in. 

Engine  truck,  journals ,..,.........«..>.>.>.  .■..../    in.  by  12  in. 

Trailing    truck    wheels,    diameter.i.l'...-v—r^  •.->..»»;...■->.....  ■ ->"  in. 

Trailing  truck,  journals. ....... ....»>..v*'5»  •••.•■5r-^.->''»-'-:»V?-r^,  *•*•  'W  1^  ^ 

Style     .......  .". . ... ,..."...  ,.,-.,>,:;., iUi "•-».".".'.".■.  .'..Extemled    wagon'  top 

Working  piessure    .  ^  ...>......,-,,. vi.i. ;.■•*,. ».^,v- 200  lb.   jier  sq.  in. 

Outside   diameter   of   first    ring. J^O  in. 

Firebox,  length  and  width 114  in.  by  84 '4   in. 

Firebo.v  plates,  thickness Sides,  back  and  crown,   ij   in.:   tube,    "^   in. 

Firebo.x,  water  space Front  and  sides,  5  in.:  back,  4^^  in. 

Tubes,  number  and  outside  diameter ,.. 244—2%   in. 

Flues,  numljer  and  outside  diameter '.^.i  ;... .  .  .  .40— SJ^   '"• 

Tubes  and  flues,  length •••.. ,. a. 21   ft. 

Heating   surface,   tubes   and   flues. .  .:y«.'«:.Vr  .....>.'•..>..'.>•'•■•  ...4,211   sq.  ft. 

Heating    surface,    firebo.x ,  .;<;.,i.;i.,  ..i.i..ii  ,.i'.'..i,jii  .i .  i     232  sq.   ft. 

Heating    surface,    total    ....;>-;.. -'i;.  .v..  V>  ••.?.:.;., 'i>. •,•.;.  iy,.:..  .4,443  sq.   ft. 

Suj)erheater   heating   surface    ....;liy.. ;..•..'•..>>;'>.. >."ki.^"i..i.... .     980  sq.   ft. 

Equivalent    heating   surface*    ........ ....lZ!.\.„'t^;i^..i,>... ...  .5,913  sq.  ft. 

tirate    area ., ^4. ..i!.>'.  ♦•■»».-.■.,..;... .   66.7  sq.  ft. 

■■■:                                                               Ttnder^^:  ^i[y\  >'}■)■>/.: 
Tournals,  diameter  and  length ..'.;  i  .'.-.'i  ..'.'..■.  .V554   in.  by  10  in. 

Water  capacity 10,000  gal. 

Oil   capacity 3,300    gal. 

•Elquivalent   heating  surface   =:   total   evaporative   beating   surface    -J-    1.5 
'times   the   superheating  surface.  .-■     ...3 -..;.•■.,■,-.  y     :..  ■•  ;"■;•'-.. 


CHARACTERISTICS  OF  PLATE  SPRINGS* 


.   . ;,  ,  _4  .       ,.  V  ^.     .       BY  GEORGE  S.  CHILES      c  -v    .. 

"-■'    '-  -"  Part  I    {Concluded). 

The  test  curve  of  a  double  elliptic  tender  truck  j^pring  which 
had  been  ex]>osed  to  the  weather  on  the  storehouse  platform  for 
some  time  is  shown  in  Fig.  7.  the  ordinates  in  this  instance 
showing  the  distance  between  the  bands  instead  of  deflection. 
\\  hile  this  spring  has  only  live  plates  in  each  section,  the  friction 
reaches  a  maximum  value  of  6.000  lb.  This  brings  out  clearly 
the  large  influence  which  friction  tnay  have  upon  the  action  of 
springs,  especially  those  on  which   rust  has  accumulated.      ,    • : . . 

Test  curves  of  a  locomotive  driving  spring  are  rt-produced  hi 
Fig.  8.  Curve  A  was  taken  just  after  the  spring  had  been  re- 
moved from  the  engine  and  curve  B  after  it  had  been  reset,  re- 
tempered  and  the  plates  painted  with  oil  and  graphite  before  as- 
seinbling.  The  decrease  in  friction  resulting  from  the  rework- 
ing of  the  springs  and  the  introduction  of  a  lubricant  between 
the  plates  is  very  pronounced.  The  deflection  for  a  load  of 
26,000  lb.  has  been  increased  from  1-35  in.  to  2.1  in.  A  slight 
irregularity  is  apparent  in  the  upper  portion  of  the  release  load 
curve  before  the  spring  was  reset.  This  is  of  quite  frequent 
occurrence  and  is  considered  of  little  consequence  so  far  as  it 
affects  the  general  law  of  the  performance  of  springs.  The 
curves  obtained  from  this  spring  are  very  similar  to  a  number 
of  others  obtained  under  similar  conditions  from  springs  difFer- 
"ing  considerably  in  design,  flexibility  and  friction,  and  may  be 
considered  as  fairly  representative  of  the  effect  of  service  on 
the  action  of  locomotive  driving  springs.  They  show  that  the 
prevailing  opinion  that  springs  become  more  flexible  after  a  pe- 
riod of  service  is  not  well  founded. 

This  conclusion  is  also  borne  out  by  experience  with  passenger 
car  bohster  springs.  One  of  two  springs  removed  from  a  dining 
car  which  had  been  shopped  on  account  of  hard  riding  is  shown 
in  Fig.  9.  .\s  near  as  could  be  ascertained  these  springs  had 
■been  in  continuous  service  for  four  years  and  one  month,  (hiring 
which  time  the  car  had  traveled  a  distance  of  380.119  miles  The 
car   was    equipped   with    wooden    trucks,   which    were    scrai'ped. 

•Part  T  commenced  on  page   161    of  the   .^pril,   191  .^.  number. 
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The  condition  o if  the  old  springs,  however,  seemed  to  warrant  re- 
placinjj;  them  in  the  new  trucks  without  resetting.     In  accordance 
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and  down  to  insure  that  he  springs  were  working  properly. 
Cnder  this  treatment  the  bjlster  springs  showed  no  movement 
whatever,  although  the  equ  dizer  coil  springs  gave  considerable 
movement.  The  springs  w  ;re  therefore  removed  from  service 
and  photographed.  The  reason  for  their  stiffness  is  apparent 
from  Fig.  9,  which  shows  thje  e.xtent  to  which  rust  had  collected 
between  the  plates. 

SERVICE 

Attention  has  been  called  to  the  greater  uniformity  of  release 
load  curves  as  compared  wit|i  application  load  curves.     In  order 


reason    lor    iiieir    siiimehs    is 
thfc  extent  to  which  rust  had 

HEIGHT    OF    SPRINGS         :  :"...-••." 


to  determine  which  curve  is  $earer  the  actual  height  of  springs 


l-D AS  -THOUSAND     PQUNSS 

Fig.    7 


IS  *e^ 
lectA;!  : 


With  tr.e  u*ual  practice  at  the  shop  in  question  several  men.  16 
in  this  instance.  .Rot  upon  the  platform  and  jumped  the  car  uji 


in  service,  a  coach  was  select^l  at  random ;  the  load  on  the  four 
springs  accurately  determined  by  weighing  the  coach  and  de- 
ducting the  weights  unsuj)! orted  by  the  springs,  and  the  height 
of  each  spring  calipered.  TI  e  springs  were  then  removed  and 
tested,  the  lower  part  oi  the  (  urves  being  reproduced  in  l-"ig.  10. 
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I.OAD  —  XMOUSANO     rOUNUS 

Fig.    8 


DOUBLE.     ELLIPTIC    BOLSTER    SPRINGS 
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Oil    and    cwafmitc    BtTwcc*   PLATea    wncn  spwincs  wckcbuilt 
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The  heigiits  of  tiie  springs  as  c  ilipered  under  the  car  are  shown 
by  the  doulile  circles,  which  arfc  i)lotted  for  loads  of  14,875  lb., 
the  average  load  for  the  four  Bprings.  For  curve  1  this  point 
falls  practically  on  the  release  load  line.     For  curves  2.  5  and  6 
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the  points  fall  between  the  two  lines;  the  first  two  mentioned 
l)eing  slightly  nearer  the  applied  load  line,  while  the  latter  is  nearer 
the  release  load  line.  In  a  similar  test  on  springs  from  a  cafe 
car,  the  calipered  loaded  heights  of  the  springs  removed  from 
the  range  side  of  the  kitchen  end  of  the  car  are  on  the  release 
load  line,  while  those  for  the  springs  from  the  passageway  side 
of  the  same  end  of  the  car  practically  coincide  with  the  applied 
load  curve.  That  is,  the  springs  from  the  range  side  ride  lower 
than  those  from  the  other  side,  which  fact  may  explain  why  car 
foremen  often  make  it  a  practice  to  place  heavier  springs,  or 
springs  of  greater  height,  under  the  range  side  of  the  kitchen 
end  of  a  car.  This  had  evidently  Ijeen  done,  for  these  springs 
were  similar  in  all  other  respects  except  that  those  under  the 
range  side  had  seven  plates,  while  the  others  had  six  plates.  In 
case  a  car  is  heavier  in  one  corner,  it  would  perhaps  he  advisable 
to  provide  for  it  in  the  design  of  the  springs,  otherwise  they 
may  ride  low  and  possibly  take  a  permanent  set. 

These  curves   seem   to   indicate  that  the   working  height   of  a: 
spring  under  a   static  load  falls  al)ont  midway  between  the  ap- 


-rrttn  1 1  li I : :  i : :  1 1 h ;  LJliiidiJii ] tiiii ! i ::.i rtniiiiiir 


^rrrni 


TRIFLE   ELLIPTIC     TENDER    TRUCK    SFRINB  | 

II     ^LAXES-aV  *    ^»  3"  X    ^'  BANDS 

eaV  CENTERS     rUCE-  El5b   LDADEn  — ^QTTO^    ENDS       ^-fr^ 

NZ.W    STCEU  -    DIL    AND    BKA-PHITC   BCTWCEN    ^LATCa 


T»ER    MINUTE 

ar    TESTING 
i-Bs.  A  Nil  net-CAScD 


0.7S 

:  1 :  iirl 


LOAQ  -  THDUSANn    POUNDS 

■■\:r:  :•^^.:■••■■ " '-v'''-"~vV;;",' •;^;       Fig.  11  -'•••'.•^•.■•- 

plied  and  release  load  lines,  favoring  slightly  the  release  load. 
Attention  is  called  to  the  fact  that  the  height  of  the  springs  was 
ineasured  when  the  car  was  at  rest.  Doubtless  when  the  car  is 
in  motion,  the  springs  do  not  have  the  opportunity  to  adjust 
themselves  that  they  do  during  the  gradual  retardation  before 
the  car  stops,  in  which  case  the  average  running  height  probably 
approaches  nearer  to  the  release  load  curve.  While  the  data 
relative  to  the  service  height  of  locomotive  driving,  trailing  and 
tender  truck  springs  is  not  complete,  personal  observation  would 
seem  to  warrant  the  conclusion  that  these  springs  generally,  ride 
^closer  to  the  release  load  curve.  N* 

PERM.\NENT    SET 

Early  in  the  article  the  fact  was  brought  out  that  the  free 
height  of  a  spring  is  often  reduced  by  the  applicaton  and  re- 
moval of  the  initial  load.  Assuming  that  the  readings  are  free 
from  error  and  neglecting  the  time  effect,  this  reduction,  often 
referred  to  as  the  initial  set,  may  be  due  to  either  one  or  both 


of  two  causes.  The  first  is"  the  internal  friction  existing  beWecn 
the  plates.  This  results  partly  from  the  imperfect  fitting  or  cam- 
ber of  the  plates,  and  is  sometimes  brought  about  by  the  use  of 
plates  of  different  thickness  in  the  same  spring.  In  the  course 
of  carefully  conducted  experiments,  it  has  frequently  come  under 
the  observation  of  the  writer  that  a  spring,  constructed  in  such  a 
manner  that  only  slight  initial  stresses  are  set  up  in  the  indi- 
vidual plates  when  the  band  is  applied,  will  not  exhibit  as  marked 
a  difference  as  an  improperly  constructed  spring.  I'requently. 
the  spring  can  be  made  t<i  return  to  its  original  free  height  by 
jarring  it  or  allowing  it  to  stand  undisturl)ed  for  some  time. 
Secondly,  this  reduction  in  free  height  may  be  caused  by  one  or 
more  of  the  plates  of  the  spring  taking  a  permanent  set.  This 
c<mdition  is  sh<iwn  in  tlie  curves  of  Fig.  11.  in  which  a  triple 
elliptic  spring  was  loaded  to  24.000  lb.,  without  previously  hav- 
ing been  limbered  up.  After  the  removal  of  this  l«iad.  a  second 
load  of  48,000  lb., was  applied,  the  heights  for  the  various  loads 
being  measured.  Upon  the  removal  of  this  load,  three  succes- 
sive loads  of  70.000  lb.  each  were  applied  and  removed.  The 
applied  load  curves  are  approximately  parallel,  but  at  some  dis- 
tance from  each  other,  this  distance  being  quite  appreciable  for 
ihe  70,000  lb.  load.  These  curves  would  seem  to  indicate  that  a 
slight  permanent  set  resulted  fnmt  the  application  of  the  second 
load,  although  it  is  possible  that  the  spring  had  not  yet  be- 
come thoroughly  liml>ered  up.  The  same  is  true  for  the  third 
load.  As  the  applied  load  curves  for  tlie  fourtli  and  iift'.i  biads 
coincide,  but  are  somewhat  lower  than  the  applied  load  curve  for 
the  third  load,  with  the  exception  of  the  final  or  70.000  lb.  point, 
it  would  seem  that  having  taken  a  permanent  set  for  the  lirst 
load  bf  70.000  lb.,  the  set  was  not  appreciably  increased  when  this 
load  was  repeated  in  the  fourth  and  fifth  tests. 

As  in  the  case  of  any  material  wliich  develoj);.  defect-  under 
test,  it  is  customary  to  reject  springs  that  take  any  jienranent 
set  at  a  specified  test  load.  Generally  speaking,  the  method  of 
procedure  in  testing  springs  is  more  or  less  a  matter  i^f  i>ersonal 
opiniqn,  and  it  is  questionable  whether  in  all  case>  permanent 
set  is  detected.  One  method  of  testing  which  is  quite  generally 
followed  in  railroad  shops  consists  in  first  giving  the  spring  a 
load  varying  from  125  per  cent  to  150  per  cent  <>f  the  static 
load.  This  preliminary  load  is  applied  from  one  to  three  times, 
three  applications  being  ordinarily  specified,  the  free  height  of 
the  spring  lieing  recorded  upon  its  final  renuival.  The  loade<l 
height,  which  is  then  obtained  will  vary  according  to  the  manner 
in  which  the  spring  is  loaded.  In  some  instances  the  static  l<>a<l 
is  specified  while  other  specifications  require  that  an  overload 
be  applied  and  then  released  to  the  static  load,  inasmuch  as 
these  two  readings  will  be  f<iund  to  vary  consi<lerably  some 
specifications  call  for  the  average  of  the  two  rea<lings  as  the 
height  of  the  spring  under  the  load,  l-'inally.  after  this  load 
has  been  removed,  the  free  height  of  the  spring  is  measured  an«l 
compared  with  the  free  height  after  the  removal  of  the  pre- 
liminary load  to  determine  if  the  spring  has  taken  any  permanent 
set.  Xow  had  the  spring  referred  to  in  I'ig.  11  U-en  testetl  ac- 
cording to  either  of  these  methods,  it  seems  fair  to  assume  that 
the  permanent  set  would  have  taken  place  under  the  first  ap- 
plication of  the  overload  rather  than  under  its  repeated  appli- 
cation or  the  application  of  the  lighter  static  loa<l.  Had  the 
spring  been  first  loaded  to  70.000  lb.,  an  overload  of  approxi- 
mately 150  per  cent,  it  is  plain  that  it  would  have  taken  a  per- 
manent set  under  the  first  application,  and  since  no  addit'ona! 
permanent  set  took  place  when  this  load  was  twice  repeated,  it 
seems  certain  that  it  would  not  have  done  so  under  its  fourth 
application,  or  a  subsequent  apphcation  of  the  lighter  static  load 
of  48.000  lb.  If  this  is  true  then  this  method  of  testing  springs 
for  permanent  set  is  not  trustworthy  and  the  unreliability  of  a 
reapplication  of  the  final  load  as  a  check  is  apparent. 

The  following  method  of  testing  for  permanent  set  is  sug- 
gested. Knowing  the  static  load  for  which  the  spring  is  de- 
signed and  having  determined  upon  an  overload,  of  say.  50  per 
cent  of  this  static  load,  I'lrst.  subject  the  spring  to  a  load  of  75 
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per  cent  uf  this  overluad,  or  in  other  words  to  a  load  equal  to 
112J4  per  cent  of  the  static  load.  Having  subjected  the  spring 
to  this  load  from  three  to  five  times  the  free  height  should  be 
recorded,  after  wliich  the  150  per  cent  overload  should  be  ap- 
plied. This  should  then  I)e  remove<l  and  the  free  height  ascer- 
tained and  compared  with  the  free  height  previously  noted.  Any 
variations  between  these  readings  would  indicate  that  permanent 
set  has  taken  place.  In  case  a  retest  is  necessary,  the  previous 
maximum  load  should  be  increased  for  each  test  by  an  additional 
Ir)ad  of  say  10  per  cent,  or  an  amount  sufficient  to  make  evident  ■' 
any  permanent  set  which  has  taken  place.  i'Dr  laboratory  tests, 
more  accurate  results  could  no  doubt  be  «)l)tained  by  taking  tlie  , 
height  of  the  spring  after  the  load  had  been  reduced  to  40  per 
cent  of  tile  static  load  <>r  less.  In  other  words,  light  release  load 
readings  should  be  taken  instead  of  the  heights  at  no  load,  since 
the  free  height  readings  on  the  same  spring  quite  often  vary  due 
to  the  manner  in  which  tlie  load  is  removed.  Release  load 
readings  are  tiuite  often  difficult  to  secure  in  an  ordinary  shop 
test,  and  this  method  is  therefore  not  universally  practicable. 


WATER  TUBE  FIREBOX  ON  THE  LACKA- 
WANNA 


In  tJec^rhfier  last  the  Delaware,  Lackawanna  &  Western  re-  ' 
ceived  from  the  Lima  Locomotive  Corporation  a  Pacific  type -v 
locomotive  iMjuipped  with  a  special  type  of  lirebo.x,  patented  by  J 
S.  S.  Riegel.  mechanical  engineer  of  the  Lackawanna. 
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Interior  of  the  Firebox,  Showing  the  Water  Tubes  and  Arch  Tubes 

Reference  to  the  drawings  will  show  the  construction  in  detail. 
As  will  be  seen  there  are  two  nests  of  water  tubes  with  66  2J<j 
in.  outside  diameter  tubes  in  each.     The  cri>ss  section  of  the  fire- 


Top  cf  the   Firebox.  Showing   Roof  Sheet   Plugs  Opposite  the   Upper 
Ends  of  the  Water  Tubes 
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box  shows  the  shape  to  which  the  side  sheet  is  bent  in  order  to 
permit  a  satisfactory  connection  between  it  and  the  lower  ends  of 
these  water  tul)es.  the  bottom  row  of  which  is  about  15  in.  above 
the  mud  ring  at  the  front  end.    The  lubes  are  spaced  at  4  in. 


joint  in  the  two  sheets  is  shown  in  the  drawing  of  the  boiler 
cross  sections,  but  in  this  instance  the  water  tubes  are  not  welded 
in  as  shown  on  the  drawing.  Instead  they  are  prossered,  belled 
and  beaded  and  set  withoiit  ferrules  in  the  top  sheet,  while  the 


Tubes  Marked  Thus  i- 
h>  be  Beaded. 


Bell  fo  size  equal  io  diameter  -       •. 
of  hole  and  one  thickness  of  i   i- ■'', 
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Cross  Section   Showing  the  Arrangement  of  the  Tubes  in  the   Firebox;  in  this   Engine  the  Tubes  Are   Not  Welded   as   Indicated 


centers  and  swing  upward  across  the  firebox  space  to  the  crown 
sheet,  in  which  the  ends  are  inserted.  Plugs  for  cleaning  pur- 
j)oses  are  placed  opposite  the  ends  of  the  tubes  in  the  outer  shell 
sheets,  both  top  and  bottom.     The  methgd  of   securing  a  tight 


bottom  ends  are  set  with  a  ferrule,  prossered.  expanded  and 
belled.  These  tubes  are  made  of  seamless  soft  steel,  tested  to 
2.000  lb.  per  sq.  in.  hydraulic  pressure  before  application.  :  ■  = 

The  water  tubes  give  a  heating  surface  of  471  sq.  ft  .  the  total 
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Brick  Arch   Arrangement  Used    in  the  Water  Tube   Firiebox 
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heating  surface  of  the  boiler  l)eing  494  sq.  ft.  greater  than  that 

of   other    locomotives    of   the    same    class.     The   total   heating 

;\    .;■  surface  for  the  engine  with  the  experimental  boiler  is  3.960  sij. 

;  '    >'■'■  ft.,  while  that  of  the  sister  locomotives  is  3.466  sq.  ft. ;  this  does 

'  '  V,'   not  inclutle  the  sui)erheater  surface  of  740  sq.  ft.     In  the  e.xperi- 

•'>"v  mental  engine  the  heating  surface  of  the  firebox  and  combustion 

chamber  is  2SS  sq.  ft.,  while  that  of  the  other  engines  of  the  same 

class  is  267  sq.  ft. ;  the  tube  heating  surface  for  the  experimental 

engine  is  3.177  sq.  ft.,  the  same  as  that  of  the  sister  engines.     A 

:...;- .special  applicati<)n  of  the  Security  brick  arch  was  made  to  the 

.:;'•,.'■  water  tube  tirelxix.  ■. ".,^, .;  ;-T  •■-.■.-. 

The  object   of  the   water  tube  construction  was  to  obtain   an 
..improved   circulation   by   providing   dclinite  cycles  of  circulation 
.-.;!-■  through  these  tubes  in  the  zones  of  greatest  heat  intensity  as  well 
.•■..•-.■as  to  locate  the  heating  surfaces  to  greatest  advantage.     While 
the  locomotive  has  not  so  far  been  in  service  long  enough  to  per- 
mit of  any  detinite  results  l)eing  ol)tained.  the  performance  has 
'•'.  \;.;-.;been    so   satisfactory    with    l)()th    bituminous    and   anthracite   coal 
^   ■'  "rCthat  the  Lackawanna  has  ordered  another  engine  fitted  with  this 
•  ...4  :  boiler,   for  use  exclusively  in   fa.st  passenger  service.     Consider- 
able   valuable    information    has    been    obtained    showing   its    per- 
formance  in    comjiarison    with    the    sister   engines;    further   tests 
\     •;.  ^re  being  conducted,  and  it  is  expected  at  a  later  date  that  inter- 
.;':•.  csting  performance  data  will  be  availal)le.       ,.s    ■...::•"'•■'>.  , 
;'•  *f''>"      A  few  of  the  i)rincii)al  dimensions  of  the  locomotive  are  given 
.:^;'^...  ':i|i  the  following  table: 

•  \>I&9B',-'«  •'•.v  •'•V  *-  •  .•' •  ••'•*-'•  ^•••^Vcj*  •  « i>'«  •■•  4  •«.<  •••'•'•.«  •'.«-  AJt'*^  • 4-0-. 

Gage ;.....    .4   ft.   S'i  in. 

Diameter    of    driving    wheels 69  in. 

Tractive    effort , 43,200  11). 

Cylinders    ,.■; .  ..„...'. , 25   in.    bv    28  in. 

Weight    on    Uaditig    truck.  .  V..-. ; 50.000  Ih. 

Weight     on     drivers 189.600  !h. 

VVeiglit    (in    tr.?i'ing   truck .    58.000  11). 

Total    weight   <.f  ei  gine  in    workiiiji  ord»r.  .  »j..,y.. .i; i, ,•.•>...;,;.  .297.600  lb. 


GOOD    FEATURES    OF    TENDER   TANK 

DESIGN 

BY  WALTER  R.  HEDEMAN  •,":.;,::=' 

Much  attention  is  l)eing  given  to  the  eflfect  of  locomotive  de- 
tail design.  b(>th  upon  the  I  cost  of  maintenance  and  the  con- 
venience of  operation.  Tho  opportunhies  for  improvement  are 
not  contined  to  the  locomotive  itself;  tender  tanks  are  a  source 
of  considerable  trouble  in  thi  shop  and  on  the  road,  which,  par-,r>: 
tially  at  least,  inay  be  eliminated.     It  is  the  purpose  of  this  arti- 
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Fig.    1 — Pressed    Stdel   Tank    Deck    Supports  .;'    •S." 


Ik'T    oI    features    of 
icing   |jink   troubles 


design    which    have 
and   facilitating  the 


cle  to  describe  a  nuinl)-. 
proved  valuable  in  reduv 
making  of  proper  inspections  and  repairs. 

Where  the  tank  and  ten<ler  f  ames  are  of  separate  construction 
it  is  generally  the.  practice  to  support  the  tank  upon  a  wooden 
floor.     If  the  floor  is  laid  sol  [1  it  is  necessary  to  lift  the  xftnk 


Lackawanna  Pacific  Type  Locomotive,  the 

t'oal   capacity   of  tiiuler 10  tons 

Water   capacity    of   ten<ler 9,000    gal. 

Total   weight   of  tender   loaded 165,500  lb. 

Total    weight     if   engine   ar.d   tender 463.000  lb. 

Rigid    wheel    base    13   ft. 

Wlieel   ba.se  of  engine 33    ft.    10  in. 

Wheel   base,   engine  and   tender 66   ft.    4   in. 

I'oiler    pressure     .-.,... 200  lb. 

<  irate  area    ^^.'^ . ; 69  sq.    ft. 

Diameter    of    fjoiler 78   in. 

Kirebox    89   in.    by    111    in. 

Factor    of    adhesion 4.39 

-Water  tubes,  diam.,  gage  and  length, 

2'/2   in.,  ().    I).;   seamless  steel.   No.   9;   6   ft.   average 

Heating   surface,    firebox    and   combustion    chamber 2HH  s(\.   ft. 

Heating    surface,    water    tubes 471    sip   ft. 

Heating    surface,    fire    tubes 3,177   sq.   ft. 

Heating    surface,    arch    tubes 24  sq.  ft. 

Total    heating   surface   of   firebox 783  sq.  ft. 

Total    heating    surface 3.960  s(p   ft. 

Superheater    heating    surface 740  sq.   ft. 

PANA.MA  Canal  Traffic. — During  the  tirst  six  months  of  its 
operation,  496  vessels  were  handled  through  the  Panama  Canal. 
These  vessels  carried  a  total  cargo  tonnage  of  2,367,244,  on  which 
the  tolls  amounted  to  $2,126,832.  A  press  despatch  from  Panama 
says  that  up  to  .April  1.  the  tolls  have  ainounted  to  $2,894,300, 
and  that  the  total  cost  of  operation  and  maintenance  during  the 
same  period  was  $3,020,000,  leaving  a  deficit  of  $125,700. 


Boiler  of   Which    Has   a    Water   Tub*    Firebox  '■     ■' ; 

i 
from  the  underframe  in   order  tjn  locate  and   repair  leaks  which 

develo])  in  tiie  bottom  sheot.    Tt  Ivill  be  found  of  great  assistance 

in   making  repairs  between  general  shoppings   of  tlie  engine  to 

have  the  boards  spaced  froin  6  in.  to  9  in.  apart,  the  rivets  in 

the  cross  seams  being  located  above  the  sjiaces.  where  they  are 

readily  accessible  for  calking.     The  length  of  tlie  boards  should 

be  considerably  shorter  than  the.  tank  in  order  tiiat  access  may 

be  had  to  the  rivets  and  seams  a|ong  the  side  of  the  tank.     Both 

the  amount  of  tank  leakage  and  cost  of  maintenance  have  l)een 

reduced  since  this  practice  was  adopted. 

Fig.  1  shows  a  type  of  tank  jdeck  support  which  is  durable 
and  simple  in  construction.  These  supports  leave  th  •  front  of 
the  tank  open  for  inspection  l)elo|v  the  deck  and  prev.iit  the  ac- 
cumulation of  fine  coal  against  the  tank  sheets,  whic  i  cau.ses 
corrosion  and  wasting  of  the  sheets.  ,  •  •'  '• 

Another  means  by  which  the  cpst  of  tank  repairs  may  be  re- 
duced is  shown  in  Fig.  2.  In  water  bottom  tanks  the  bottom  of 
the  coal  pit  is  covered  with  a  J<i-in.  plate,  resting  on  ?'8  in.  by 
lyi  in.  spacing  strips.  It  extendSi  forward  from  the  slope  sheet 
seam  to  the  front  of  the  tant<  deck,  to  which  it  is  secured  by 
lag  screws.     It  protects  the  water»bottom  roof  sheet  from  wear. 
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and  when  worn  out  its  renewal  is  an  easy  matter  compared  to 

tlie  laborious  or-e'ation  of  renewing  or  patching  the  tank  sheet. 

\\  ith  the  usual  form  of  tank  manhole,  it  is  a  difficult  matter 

in  making  water  stops  to  accurately  spot  a  locomotive  hauling 


Fig.    2 — False    Shovel    Sheet  '"- 

a  heavy  passenger  train.  It  is  frequently  necessary  to  stop  with 
a  suddenness  that  is  very  disagreeahle  to  the  passengers.  Fig.  3 
shows  a   manhole  designed  to  increase  the  range  within  which 
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Fig.    3 — Long    Tank    Manhole    with    Enclosed    Well 

service  from  the  water  crane  may  be  secured.  It  is  18  in.  wide 
by  6  ft.  4  in.  long  and  permits  the  engine  crew  to  reach  the  water 
■crane   anywhere   within   a   distance   of  about    10  ft.     The   large 


^^^^^.r- 


.■'      •.''** 


--•_  .^s-  ■-  f  t^- 


o  o 
o  o  o  o  o 

c  o  o  o 
o  o  o  o  o 

0^9  O    O    O 


Cylinder  Pirforvfed 
ivifh  g  Ho/ts 


'i\r.' 

'i:. 


ank  Strainer  Used  with  Outside  Tank  Valve 


tanks  of  modern  passengt-r  locomotives  extend  back  of  the  coal 
space  for  a  sufficient  distance  to  permit  the  use  of  this  construc- 
tion. 1  he  manhole  sheets  extend  from  the  top  to  the  bottom 
•of  the  tank,  the  sides  being  cut  away  for  a  depth  of  13  in.  from 


a  point  about  6  in.  below  the  top.  The  openings  thus  formed 
are  covered  with  2''j  in.  In  2]/^.  in.  wire  mesh,  a  screen  of  the 
same  mesh  being  placed  across  the  well  below  the  openings. 
The  large  holes  shown  in  the  walls  below  the  screen  are  located 
about  midway  between  the  top  and  bottom  of  the  tank.  The 
bottom  of  the  well  forms  a  trap  for  sediment  which  passes 
through  the  screen ;  it  has  been  found  that  considerable  hard 
matter  accumulates  at  this  point.  The  horizontal  screen  is  made 
in  three  sections,  which  art  readily  removable  for  cleaning  out 
the  bottom  of  the  well.  The  cover  of  the  manhole  is  also  made 
in  three  sections  in  order  that  each  part  may  be  easily  handled. 
While  the  well  l)elow  the  manhole  accumulates  a  large  amount 
of  fine  material   which   would  otherwise  enter  the  tank,   it   has 


been  fi)und  dcsiral)ie  la  cover  the  tank  well  with  the  strainer 
shown  in  Fig.  4,  as  an  additional  protection  to  the  injector  from 
small  particles  of  coal  which  may  be  carried  through  to  the  tank. 
With  an  outside  tank  valve  this  strainer  can  be  made  exceptional- 
ly tight.  No  provision  is  required  through  the  top  for  the 
passage  of  the  tank  valve  rod ;  the  only  openings  arc  the  J/^-in. 
perforations  through  the  cylinders.        i.    /  .;^' 

Tank  valves  operated  from  the  deck  tiy  means  of  a  rod  ex- 
tending up  through  the  tank,  have  been  a  source  of  much  trou- 
ble on  water-bottom  tanks.  Unless  the  tank  is  built  with  a  well 
surrounding  the  rod.  a  packing  gland  is  required  where  the  rod 
passes  through  the  water-bottom  roof  sheet,  and  considerable 
trouble  is  experienced  in  keeping  this  tight.  The  valve  is  in-^: 
accessible  and  can  be  given  very  little  attention.  With  a  gate/ 
valve  applied  outside  of  the  tank,  as  shown  in  Fig.  5,  very  good 
results  have  been  obtained.  The  valve  is  accessible  and  can  Ik; 
readily  packed;   when  t>pen   it  offers  an  unobstructed  passage. 


TESTS   OF    LUBRICANTS 


■'';"■;■■•?:  •■■-vV':V;;^v,-:         BY  H.  M.  BAXTER  i--\;:::_:'^  :--^ -.^^  \-^\ 

;:-.•  In  large  plants,  where  a  chemist  is  constantly  employed,  the 
testing  of  lubricants,  together  with  all  other  materials,  is  com- 
mon practice.     For  smaller  shops,  where  constant  testing  is  ren- 
dered impracticable  owing  to  the  expense  and  time   involved,  it 
is    necessary    to    purchase     ready-to-use     lubricants,    or,    where 
economy    is    required,    the    pure    natural    products.      The    latter 
course,    while    more    economical    and    far    sujjerior   to   using   the 
cheaper   prepared   products,   is   one   that   requires   some   knowl-..- 
edge  of  the  qualities  required  in  the  lubricant  to  best  meet  the 
conditions  of  various  classes  of  service.     In  judging  the  purity 
and  usefulness  of  oil.  the  practical  analyst  usually  makes  eight 
diflferent  tests.     While  no  attempt  is  made  to  give  in  detail  the 
methods  of  conducting  these  tests,  the  writer  believes  that  the^;- 
following  general  outline  of  the  points  to  be  investigated  may:, 
be  of  help  to  those  who  are  interested  in  lubrication.  r  ■ 

The  first  test  is  for  specific  gravity,  which  may  not  necessarily',-' 
he   of  paramount   importance   in   itself,  but  is   invaluable   as   aa; 
eliminating    test.      For    instance,    pure    sperm    oil    has   a    specific 
gravity  of  0.883.   and   while   the   specific  gravity   of   some  other 
oils  or  mixtures  may  possibly  be  the   same,   any   other   degree 
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■  .hi'atinji  !-uri'acf  <it   tlu'  ImiliT   Ikiiil;  4'>4  ^(i.   tt.   ^ri'attr  tliaii   liiat 
■<»f  other     l»»comotivcs     nf    the    sanu'     class.       Ilic    t'tal    luatiiivr 

surface  f<vr  \.hc  iiiuiiH-  will)  tin-  t-xiiorimciUal  Iu>iKr  i>  .^.'-(id  s<i. 
tl  .  uliiU-  that  111  tl>i-  >;istrr  l'n."iiii>tivis  is  .^.4U)  ^i\.  ft.:  this  (Im- 
*jiMt  iiuluik-  the  su|Krlnatir  siirlacc  ut  740  si|.  it.  In  the  ixi>iri- 
nunt.il  ciitiijic  the  hiatiiij;  surfact-  <'i  the  lirrlmx  and  cnnihiistinii 
ehamluT  is  2>^S  ^i\.  tt..  whilr  tl;at  >>i  the  other  eii}:iin>  "i  tlti-  -anu' 
vlass  is  2(u  ><|.  It.;  tlu   titlie  hiatiiiii  surface  tor  the  exiieriniciital 

■  timiiie  i<  .^.177  ^t[.   It.,  tiiv  same  a>  that   i>t  the  sister  enu'ine^.     A 
,.>-]HoiaI  ap|»!ivati"ii  uf  the   Sevurit\    hriik  arch   was  niatlt-  tn  tlu- 

'■'.-'water  inlu-  iirelH.ix:->;;-   '  ,  ;.'  .^i  ^' r-v'..^,      '-/v.    V  \'":  ■  ■■     ;'>~.'-^-,    '" 
rile   iilijeot    < it"  the    water   tiihe   cutistrtietidit   was   t-i   ohtaiii   an 
■  iinitr<i\  i<I   eireuUilion    hy    prox  i<liiii;    (Urmiti'   evoKs   ut    vimiIatT"n 
vhr.di.yh  these  ruins  in  the  zones  oi  i>reat<>t  luat  iiilensilv  a^  well 
a>'.  to  locate- the  beatiny   stiri'aee>   to   '^reate^i   ail\antai;e.      While 
the,  1t)coiiTt»tive  has  if  t  so  far  heeii  in  *er\ie»-  Iiiil:  eiioniih  U<  per- 
mit (it   any    detinite   result*   lietiiii   oliiaiiied.   the   perfonnaiue   lia> 
.    •j'een    so    sati>lai:tory    with    hotli    liiiumin"U>    and    anthracite    coal 
..ihai  the   l.aclvawauiia  has  ordered  aiintiier  en-cnie  litted  with  tin> 
Viloiler.   tor  n5f  y^ehisivel)    in    fast   passeii.uer  service.     I'onsider- 
"    ahle    vahiahle    fiifiirniation    lui'^    Keen    olitained    ^howiny;    its    per- 
.  torniat>ce    in    c<  niiiari-on    with    tlu     ■.i>ter    enyines;    further    tests 
'are  heini;  con<lucle<l.  anj  it  is  exp<cled  at  a  later  date  that  inier- 
,  eslini;  ]>erfonTia)ice  <l.'ita   will   he   a\ailaiile.  ,    _      ,      -,.   - 

\  tew   of  the  principal  dinunsions  of  the  li  iconioti\t-  ari'  i^ixen 
in   the   tolloAViuH  laJile" 
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.      .i  BY  WAl.TtR  R.  HKDKMAN:  .   :;.-  v    ...  . 

Much  attention  is  heini^  Jir^n  to  the  effect  of  locomotive  i!e-. 
t.iil    desii;n.    liotii    uiioii    1^\^■    :,,s\    of    maintenance    and    the    con- 

mienci-  of  operation.  The  opportunities  tor  imjirosenient  are 
Hot   coniiiied  to  tlie  locomotive  itself:  tender  tanks  are  a   sourci 

if  con>i(Ur;dil(.'  iroitliK-  in  tin  shop  and  on  the  road,  which.  p;ir-. 
tiall\    at   le;ist.  m.iy  lie  elimiiijtol.      It   i>  the  purpose  .of  litis  arti- 
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Fig.    1 — Pressed    St^l   Tank    Deck    Supports      :.".'/;. 

cle    to    de>crilie    a    ntnnli.-r    oil    feature?    of    de-iiiti    which    liave.- 
pro\  (d    \alnalile    in    re<lucini;    Kuik    trouliKs    and    faciht;ttnu:    tlu' 
niakinu  of  jiroper  in^ptctions  .aid  repairs. 

Where  the  tank  and  te-ider  flames  are  of  vi-p.-irate  c  in-truc'.jon 
it  is  Luner.illx  ilu-  iiractice  to  luiipori  the  tank  upon  ;i  wooden 
tloor^      h    ilu'   tl  M  r   i■^   laid    -..hlj   it    is   n.ece-.-arv    to   lift    the   t.ink 
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ironr  the  underfrairie  in   or^liT  t 
develop  in  the  hottom  ^he't       It 
in    ni.ikin'.:    rep.iirs    hetwetti    .yein 
have   the   lio.ird-.    s|i;iced    from   r» 


locate  and  repair  leaks  which 

will  lie  f. iiind  of  i>re.ii  assistance 

r;d    «.|i.  .).|)itti;s    of    the    eii.ijine    to 

in.   to  '>   ill.    .i-iari.    the    ri\el'>    in 


the  cross  seanis  hein.ii   located  al 


Total    heat«ii|L;    .-itrf.ice    of    firclio*. . ', 
Total     heatitvg    sitrface.  ........  .^"- . 

Siiinrtit-au-r   iK-ating  .•.•ftrfafce..- 1-' '..  • 


V  ;.'  P^^'-'k^rA  C..v-x.\i,  I  H.\i-i-i(  — Dnriiu;  the  lirst  six  months  of  its 
•  operation,  496  v<rsst'ls  \vere  handled  thmujih  the  Panama  ("anal. 
■N  These  vessels  carried  a  total  car«o  toiniaiie  of  2,.^o7._'44.  on  which 
'the  tolls  anioinite<i  to  Si.lJfi.X.^i.  .\  press  despatch  from  l'anam:i 
■  says  th.it  up  to  Xj.ril  1.  the  tolls  have  amoiinteil  to  $2.S'*4..^XI. 
and  that  the  total  cost  i>f  operation  ami  mainten.ince  diirin.i;  the 
i    ;sanu-  period   was  $3.03).00(l.   Kavinji  a   defuit   of  $125,7(10.  ■_.  :■ 


r<adily  accessihie  for  calkint.;. 
In-  considerahly  shorter  than  the 
lie  had  to  the  ri\it>  .ind  ^t;:nis  a 
the  amount  cif  tank  leak.i.tie  and 
re<lnce<l  since  this  pr.ictice  was  ; 
lifi.  1  shows  a  t>pe  of  tank 
and  simple  in  cotistruction.  Th 
the  tank  open  for  inspection  helo 


i\  e    the    sp.-ices.    wlure    tile\     are 


1  he  leniith  of  the  h-i.-ird^  sluaihl 
tank  in  order  that  access  may 
iiii.y  ihe  side  of  the  tank.  I'.olh 
Cost  c.f  m.'iinten.iiu*'  ha\t'  heeii 
lo]»ted. 

deck    support    which    i>   thiraiilt* 

se   sujiports   leave   tl;      f-  iiit    of 

the  deck  and  prcv      ;   the  ac^ 

the    tank    sheets,    wliic  '    c;;nses 


cutmtlatioii    of    iim-    coal    .-iiiainst 
corro>i<iii  and  wastiti.t-  of  the  sheets. 

Atiother  tiuan.->  liy  whic'.i  the  c  ist  of  t.ink  reii:iirN  n  .ly  lie  re- 
duced is  >liown  in  lijj;.  2.  In  wajer  liottuin  tanks  the  Imttom  of 
the  Coal   jiit    is   covered  with  a    'Ain.  i)late.   restiuii  on    '.s   in.  hy 


1 '  J  m.  spacinii  strips.  It  extemls 
»eam  |o  the  front  of  the  tank  d 
].'.U  screws.      It   protects  the   watir 


■*■   ■•.\-  :■: 


•'.■"    .  ■( 


forward   from   the  slope  sheet 

k.   to   which   it   !!»   secured   hy 

liottotn   roof  >iieet   from   wear. 


.'^:fc«"i-=s-».>^ 


Ma  v;  1^15 
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•   ;ni<I  ulun   \v()r;i   i  ill   its  nncual  i^  an  easy  matter  o^mpari'd  to 

•^--  till-  lali'irious  .  j  I  ratiMn  of  rciitu  iiiu   or  patoliini;   tin-  tank   sliccf. 

W  it'll  the  usn.tl  form  of  tank  nianhojc.  it  i.s  a  dit'ticult  matter 

,  in   making   watL-r  stops  to  accurately  spot  a.  l<.)Com(»tive  hauling; 


Fig.    2 — False    Shovel    Sheet  . ',  .   .     ■ 

^a  liea\y  passetitier  train,  ft  i>  freijiuntly  iwcessary  to  stop  \vit4i 
a  sinl<lenne<s  that  is  very  disattTeealile  to  the  passengers.  J'ig.  vV 
.sliows.  a   niajtliulc  dcsii;ne<l   to   iuirease  the  ranue   vvitliin  which. 


■f  ■  . 


Fig.     3 — Long     Tank     Manhole    with     Enclosed     Well 

>er\  ice  fpini  the  water  crane  niay  be  seciiretl.  It  is  18  in.  wide 
liy  <>  ft.  4  in.  loilyr  an«l  permits  the  enitine  crew  to  reach  the  water 
crJuH'   Hiiy where    witliin    a    distance   t if   aiioiit    10   ft.       I  he    large 
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:/|';  Fig.  4 — Tank   Strainer  Used   with  Outside  Tank   Valve     .,   !:' 

:. tanks. of  tninlern  passenmr  locomotives  extend  hack  of  the  caal, 
hpace  for  a  sufficient  distance  to  permit  the  use  of  this  construc- 
tion,     riu-    manhole    slieets   extend    from    tlie    top   to   the   I)ottom 
"'I  llie  tank,  the  .si«les  being  cut  away  for  a  depth  ul.-13  in,  from 


a  point  ^iM^ut  ^'  in.  hehnv  the  top.     The  ()|H.'ntiiii>  thus  formed/ 
arv  covered  with  2'..   in.  li\   lYi.  in.   wire  tiies^li.  a  screen  of  tlic  . 
same   mesh   heini;    i»Iace<l    across   the    well    hefqw    the    o]K'nin*(s,. 
The  large  holes  shown  in  the  walls  helow  the  sctveil  are  Kicatud'  : 
aJ>p«t  JTii<hvay  Tietwcen   the   top   and   liottitm   of   ttK"  tank.     The;, 
holtofriitf    the    well    forms    a    trap    for    >e«liment    which    jtas^cs 
throuiih  the   screen:   it 'has  liei-n    f<>und   that   c<>nsi(leral)le   iiard 
hiattef  aiccuinuhites  at  this  i>oint.  .  TIh' 1i<*rizoBtal  screen  is  mad^  . 
in  fehFCfc'.,?sv'c:tions.  w  Inch  are  readily  renKJvahle  for.  cleaning  out- 
tfu'  IiottoiTi Of  the  well.     The  cover  of  tlie  manhole  i<  also  made, 
in  three  Sections  in  order  that  each  part  may  lie  easily  handled,, 
:  While  the  well  helow  th«-  nianhole  accu«nnlate!>  a  largt-  aTJi(»tint  ^, 
rrf   line  material   which    w.-uldinherwise   enter   the  tanlc.   it    ha*. 


"^ 

i-   '                > 

^'  ""  "' — 7-r 

Fig.    5 — Outside    Tank    Valve 


l.eeu;  found  <le.->iTaliie  to  cover  tluvtaoR:  well  With  the  "strainer 
shoAVti:  iif  i;  ijj;  4. . as  aft  a<l<l:ti<:>nai  iprotectitih  tV»  ihe  injector  f*"*  "w 
small  particles  ot  coal  which  may  he  carried  through  to  the  tank. 
W'itli  an  outside  tank  valve  thi>  strauur  can  U*  made  exce|)tional- 
ly  tight.  No  provision  is  reijuire<l  through  the  t«>p  iVr  the; 
passag:e  V>t  the  tank  valve  rtwl;;  tjic  .only  openings  ire  ilie  '^:-iiC.  " 
:i»erforati<*ns  thnmgh  the  c\Hnders.   -;:   .   .  ^     ^  ;'     .  v  ^^V    '. 

Tank   valves   operated   f ri  itn   the  deck  hy  tnean.s  of  a  rod  eX-.; 
letiding  up  tiirougli  the  tank.  lva\e  lieen  a  .s<iurce  of  much  trou-;. 
^jle  (C^n  \vater-ijott4<m  taijks.    I'njess  ihe  tank  is  huilt  with  a  >»vU  ■ 
stirrounding  the  rod.  a  packing  glarwl  Is  re<|uire<l  where  the  rtnl  ^ 
pas.se.s    tlirough    the    water-hottoni    ro..f    >heet.    an<l    con^iderahle 
trouble  is   experienced   in   keeiiing   this   tight.      The    \alve  i>   i*!-- 
acce^sihit"  and  van  he  given  very  little  attetu ion.     \\  ith  a  gate 
valve  appliedoutside  of  the  tank,  as  slu'wn  in  I'ig.  5.  very  g<io<l  ■ 
results  have  heeh  ohtaiiTed.     The  \id\e  i^  acces^iMe  and  CHU  l>e 
readily  jiacked :   when  open  it  ortVrs  an  unolistru<.t»;d  pasMigc.  .     • 


TESTS    OF    LI  BRIG.ANJS 


..■■...•■.■;;■;■■-■:.::-  ..;        ■        BY  H.  M.  BAXTI-R    >  ,  ^  'V'^y':    '-'i '-y  'iP-'C-^-. 

i;    In  fhrg^; plants,  where  a  chcniirtisi'  constantly  employe<l.  the; 
testing  »d  luhwcants.  together  with  all  oi1u>r  materials,  is  com-: 
nron  practice,     hor  smaller  >hops,  where  constant  testing  is  ren-; 
<lere<l  imjtracticalde.  owing  ti>  the  expense  an<l  time  in\  olve<l.  it 
Is    necessary    to    purchase  .  read>'-t«»-Mse  :  luhrieants.  'or,   wfere. 
ecohOniy    is    recjiiired.    the    pure    natural    prtcUtcls.      The    latter 
Course,    while   more   economical   ami    far    sn]ierior  1o   using   the, 
cheaik'r    prepare*  1    products,    is    one.  that    rec^uires    ."ionie    knowl- 
edge of  the  <iualities'  required,  in  the  lubricant  ti»l»estnveet  the 
conditions  of  A'arious  classes  i»i  service,     in  ju<lging  the  purity 
and   usefulne«»i^  of  oil.   t!u-   practical   analyst    n>ually   make>  eight 
«Utterem  tests.     While  no  attempt   is  made  t<i  give  in   detail  the 
niethmls  4jf  conductinji,  these   tests,  the  writer  belie\es   that   titer" 
■foHovving  general  omline  of  the  poiins  to  Ik*  investigated  may; 
lie  <'f  heli>  to  those   who  are  interoted   in  Uibriiation. 
•  The  Jirst  test  is  for  specific  gravity,  which  may  not  necessarily' 
l»e  of   paramount   importance   in    itself,  but  is   invalualde  as   an 
eliminating    test.      For    instance,    pure    sperm    oil    ha&  a    spwlilt'c. 
gravity   of  O.SS.^,   and    while   the   .>«4»ecilic   gravity   of   s<Hne  v»ther 
oils  or,  niixtiires   may   possibly  lie  th*.   same,  any  other  4egree> 
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instantly  stamps  the  same  as  impure  and  the  test  need  be  car- 
ried no  farther.  The  second  test  is  made  with  the  aid  of  al- 
kalies, which  clearly  show  whether  tlie  sample  is  pure,  tatty 
(of  either  vegetable  or  mineral  origin),  hydrocarbon  (mineral), 
or  a  mixture  of  botii.  Tliis  information  is  of  great  value  owing 
to  the  varying  degrees  of  spontaneous  combustion  possessed 
by  the  several  grades  of  oil,  which  projjerty  should  be  care- 
fully considered.  The  third  is  the  sulpiuiric  acid  test  giving 
the  true  color  value  in  determining  the  source  of  fatty  oils. 

The  free  acid  test  is  fourth  and  is  one  of  the  most  important, 
as  a  very  small  proportion  of  free  acid  will  attack  the  bearing 
metal,  this  action  being  especially  severe  on  copper  or  brass. 
An  oil  containing  a  fractitm  of  1  per  cent  of  free  acid  will 
dissolve  sufficient  brass  within  a  few  hours  to  take  on  a  de- 
cidedly greenish  tint.  The  fatty  vegetable  oils  usually  possess 
free  acid,  ranging  from  a  fraction  of  I  per  cent  to  a  consider- 
alile  proportion  of  their  bulk,  and  as  they  become  rancid  the 
free  acid  increases.  Properly  refined  mineral  oils  do  not  carry 
any  free  acids,  nor  do  they  develop  any  with  age  or  exposure. 

Tile  fiftii  test  is  for  viscosity,  or  body.  The  old  fashioned  a.xle ' 
grease,  thick  as  cold  butter,  was  extremely  high  in  viscosity, 
while  the  many  modern  trade-tnarked  oils,  which  are  invariably 
lisiln  mineral  oils,  recommended  for  general  use  on  sewing  ma- 
chines, oil-stones,  etc.,  are  almost  as  thin  as  water  with  a  cor- 
respondingly low  viscosity.  The  correct  degree  of  viscosity  de- 
pends upon  the  use  for  which  the  i>il  is  intended.  Heavy  or  fast 
running  machinerj'  requires  a  heavy,  thick  oil.  whereas  a  delicate 
mechanism  requires  a  thin,  light  oil.  The  sixth  is  the  flash  point 
test,  which  determines  the  effect  of  heat  ujjon  the  oil.  1  his  in- 
cludes the  determination  of  the  dangerous  spontaneous  combus- 
tion, or  flash  point  as  well  as  the  unpleasant  vaporizing,  or 
smoking  point.  The  temperature  at  which  an  oil  will  flash  is 
often  used  as  an  indication  of  its  viscosity  or  body,  it  being 
much  easier  to  make  the  flash  test  than  to  directly  determine 
the  viscosity.  This  is  based  upon  the  assumption  that  the  more 
body  an  oil  possesses,  the  higher  the  temperature  required  to 
give  off  inflammable  gases.  This  test  also  has  a  direct  bearing 
on  the  tendency  of  the  oil  to  gum,  as  it  is  the  oxidization  of  the 
oil  which'  causes  it  to  assume  a  gum-like  consistency.  Seventh 
is  the  evaporation  test.  Xo  good  lubricating  oil  should  lose 
more  than  one-quarter  or  one-half  of  1  per  cent  of  its  weight 
when  subjected  for  several  hours  to  a  temperature  of  approxi- 
mately 212  deg.  Fahrenheit.  A  good  cylinder  oil  subjected  for 
several  days  to  a  constant  temperature  of  350  deg.  Fahrenheit, 
should  not  lose  over  5  per  cent  in  weight. 

.-\n  eighth  test  is  sometimes  made  with  acetic  acid  to  ascertain 
the  temp^erature  at  which  an  oil  will  lose  its  clearness  and  be- 
come muddy  or  turbid.  While  this  is  not  of  vital  importance  it 
is  of  interest  when  choosing  the  better  of  two  nearly  equal  oils. 
as  a  clear  oil  is  more  desirable  than  a  muddy  one.  The  essential 
requirements  of  a  successful  lubricant  will  be  determined  by  the 
first  seven  tests. 


FEED  WATER  HEATER  USED  ON  GEARED 

LOCOMOTIVES 


^•r-  ;    -^t'y^;  ■;'  -Xy::         BY  HAROLD  S.  JOHNSON 

':'■•  The  accompanying  engravings  show  a  type  of  front  end  feed- 
water  heater  used  on  the  Shay  geared  locomotives  of  the  Tamal- 
pais  and  Muir  Woods  Railway  in  California.  There  are  five 
locomotives  fitted  with  this  type  of  heater  and  it  has  been  in  use 
on  this  road  for  over  ten  years,  with  satisfactory  results. 

The  heater  consists  of  a  cast  iron  header  H  which  rests  on 
legs  directly  over  the  exhaust  nozzle  E.  The  header  is  divided 
into  two  compartments;  the  lower  compartment  is  tapped  to  ac- 
commodate 16 — }i  in.  tubes  and  the  upper  compartment  is 
tapped  to  accommodate  16 — lJ/$  in.  tubes.  The  l'/2  in.  tubes 
have  plugs  welded  in  their  upper  ends,  squared  on  top  so  that 
the  tubes  can  be  easily  applied  and  removed  by  the  aid  of  a 
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of   the   f4    in.    tubes   are   open    and 
■al  inches  below  the  ends  of  the   Ij/z 


socket  wrench.  The  end; 
these  lubes  terminate  seve 
in.  tubes. 

After   leaving   the   injector   the    water   passes   through    1  ^  _>    in. 
pipe    .1    to    tlie    lower    cor  partment    of    the    header,    thence    up 

d  down  through  the  l]^  in.  tubes  as 
indicated  by  the  arrows,  a^ter  which  it  passes  out  of  the  header 
and  into  the  boiler  througli  connection  B.  The  hot  gases  passing 
up  through  the  stack  herlt  the  water  circulating  through  the 
heater.     In  a  recent  test  on  a  locomotive  pushing  one  light  car 


Arrangement   of    Feed   Watar    Heater    Used    on    a    Shay    Geared 

Locomotive  7 

up  a  7  per  cent  grade  it  was  found  that  the  average  temperature 
of  the  feed  water,  after  leaving  the  injector  and  before  passing 
into  tlie  heater,  was  184  deg  In  circulating  through  the  heater 
the  temperature  was  maintained  at  204  deg..  making  a  rise  in 
temperature  of  the  feedwater  of  20  deg.  With  a  load  consisting 
of  three  of  the  light  cars  in  i  se  on  the  Tamalpais  road  the  feed- 
water  temperature  after  leav  ng  the  heater  was  maintained  at  a 
temperature  of  230  deg.,  makiig  a  rise  in  temperature  of  46  deg. 
The  locomotives  equipped  \tith  this  heater  use  a  good  quality 
of   water   and   no   trouble   is   tver   experienced   with    scale.     The 
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Details  of  the  Feed  Water  Heater 
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only  trouble  ever  caused  by  these  heaters  is  the  tendency  of  the 
water  to  eat  away  the  bottoms  of  the  tubes,  but  this  can  largely 
be  done  away  with  by  the  use  if  a  better  quality  of  tube.  Com- 
mon black  pipe  is  used  in  the  teaters  at  present.  The  life  of  a 
set  of  tubes  is  from  four  to  five  years,  with  one  or  two  re- 
threadings  of  the  ends  on  account  of  the  action  of  the  water. 
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CONSIDERATIONS  AFFECTING  THE  TYPE 
OF  CENTER  SILLS  IN  STEEL  PASSEN- 
GER EQUIPMENT 


BY  L.  K.  SILLCOX 
Assistant  Mechanical  Engineer,  Canadian  Northern.  Toronto,  Ont. 


The  writer  recently  had  occasion  to  discuss  the  question 
as  to  whether  built-up  fishbelly  or  rolled  steel  center  sills 
are  preferable  for  use  in  conjunction  with  a  steel  side  con- 
struction. Apart  from  anj-  personal  opinion,  it  is  believed 
that  consideration  should  first  be  given  to  the  matter  of 
weijiht  per  lineal  foot  of  car  body,  assuming,  of  course,  an 
ample  factor  of  safety  in  the  structure  ta  meet  oiperating 
conditions  as  encountered  in  general.        •■~-  "  :-.-:.-.- 

In  determining  on  the  design  of  a  steel  car.  thece  should 
first  of  all  be  taken  into  account  past  practice  in  wooden  car 
construction.  The  wooden  car  which  is  being  discarded  today 
is  the  result  of  many  years"  refinement  in  design  and  possesses 
many  requirements  which  it  would  be  advisable,  if  possible, 
to  duplicate  in  steel  construction.  One  of  the  reasons  for 
the  remarkable  performance  of  the  wooden  car  in  resisting 
all  but  destructive  impact  forces,  is  its  flexibilit}'.  Xo  metal 
underframe  of  any  type  can  ever  give  satisfaction  unless  there 
is  a  proper  regard  for  flexibility  in  the  design;  if  this  is  not 
present  there  is  nothing  that  will  absorb  impact  shocks  and 
disseminate  bufifing  strains.  It  is  also  unreasonable  to  expect 
to  obtain  a  maximum  factor  of  safety  in  the  car  itself  or 
even  obtain  a  reasonable  service  from  couplers  and  draft  at- 
tachments, unless  a  high  capacitj-  draft  gear  is  provided.  It 
is  required  in  the  designing  of  postal  cars  that  400.000  lb.  be 
assumed  as  the  shock  necessary  to  be  absorbed.  The  United 
States  Railway  Mail  Service  department  acted  conservatively 
in  deciding  upon  this  figure,  since  it  has  been  found  in  several 
tests  that  shocks  may  be  as  high  as  600.000  lb.  or  more. 

The  center  sills  in  a  car  are  in  compression  when  perform- 
ing their  most  difficult  function.  The  strength  of  any  con- 
struction in  compression  depends  on  the  uniformity  of  the 
material,  the  arrangement  of  the  section,  the  unit  cross  sec- 
tional area,  and  the  length  between  supports.  The  center  sills 
form  a  beam  supported  at  two  points,  and  having  overhanging 
ends  and  have  to  be  arranged  to  resist  buckling  or  crushing  due 
to  the  load  of  400,000  lb.  already  mentioned.  In  a  steel  beam  or 
colunm  designed  to  absorb  this  impact  force,  considering  28,000 
11).  per  sq.  in.  to  be  the  elastic  limit  of  the  steel,  the  minimum 
area  required  would  be  400.000  -^  28.000  =  14.28  sq.  in. 

The  height  from  the  track  to  the  center  of  the  coupler  is 
determined  by  law  and  the  customary  height  of  the  floor 
above  the  coupler  is  regulated  by  the  required  height  of 
platform  buffers.  In  general,  this  is  16  in.  above  the  center 
of  the  coupler.  In  wooden  car  construction  the  center  sills 
are  shallow  and  the  coupler  is  supported  below  them.  Loads 
upon  the  underframe  brought  about  by  buffing  tend  to  bend 
down  the  ends  of  the  car,  due  to  the  fact  that  it  is  impos- 
sible to  provide  camber  at  the  center  of  steel  center  sills 
without  allowing  it  to  take  a  natural  slope  to  the  extreme 
end  of  the  center  sill  structure;  that  is.  practice  has  proved 
the  impracticability  of  trying  to  mechanically  secure  the  camber 
in  the  sills,  so  as  to  have  the  portion  from  the  bolsters  to  the 
end  of  the  car  come  parallel  with  the  rail. 

The  ideal  underframe  should  have  all  members  join  each 
other  in  the  same  plane,  so  as  to  prevent  buckling  due  to 
eccentric  loading:  each  member  should  also  be  designed  to 
perform    its    individual    functions,   passing   the    stresses   from 


one  meiiiber  to  the  other:"  The  centra!  pdrtteti  of' any  «n<!«T- 
frame  is  exposed  to  receive  initial  impacts  on  account  of  the 
prevailing  design  of  convex  end,  which  is  necessary  in  order 
that  equipment  may  properly  clear  on  curves  when  coupled 
in  trains.  This  portion  should  therefore  be  made  strong 
enough  to  take  the  greatest  buffing  shock  assumed  to  be  en- 
countered in  service.  .\s  has  alreadj-  been  shown,  the  under- 
frame receives  the  force  of  end  collision  as  a  column  load 
on  its  longitudinal  members,  while  the  end  frame  receives 
it  as  a  transverse  load  on  its  exjKised  meml>ers.  Under  these 
circumstances  it  is  obviousl}'  impracticable  to  make  the  end 
frame  equallv  .strong  w  ith  the  underframe ;  furthermore,  it  is 
evident  that  provision  ought  to  be  made  to  protect  the  end 
frame  from  destructive  forces.  .\  strong  side  construction  is 
admittedly  a  valuable  asset  in  providing  additional  end  frame 
protection.  In  designing  an  end  frame  it  has  been  the  writer's 
practice  to  assume  it  to  be  a  beam  supported  at  its  upper 
and  lower  ends  and  loaded  at  a  point  18  in.  above  the  car 
floor  line,  as  it  is  generally  considered  that  in  case 'of  two 
cars  tending  to  telescope  the  point  of  maximum  shock  is 
never  above  this  point.  Connections  are  provided  between 
the  end  frame  and  the  remainder  of  the  car  frame  of  suffi- 
cient value  to  develop  the  full  transverse  strength  of  the 
end  frame;  the  vertical  members  of  the  latter  are  connected 
by  horizontal  members  so  that  in  case  the  end  frame  is 
loaded  to  destruction  the  connections  are  sufficient  to  sepa- 
rate all  the  longitudinal  members  of  the  car  frame  and  when 
they  yield  all  parts  will  be  forced  toward  the  center  at  the 
end  of  the  car,  thus  affording  a  maximum  of  resistance  to  any 
telescoping  action  between  adjoining  cars  in  a  train. 

There  are  some  rather  important  functions  which  the  un- 
derframe is  called  upon  to  perform.  Xot  only  must  it  sustain 
the  weight  of  the  superstructure  and  load  (this  embodies  only 
that  portion  from  a  point  about  12  in.  inside  the  bolster,  to 
the  end.  for  shallow  sills  >,  but  it  must  withstand  impact, 
oscillating  and  pulling  strains  without  distortion.  Were  it 
not  for  these  conditions  the  underframe  might  be  considered 
as  a  steel  span  resting  upon  the  center  plates.  The  design 
must  also  be  reasonable  with  respect  to  material  forming  the 
frame,  without  excess  weight,  in  addition  to  being  strong 
enough  to  resist  compressive  strains  of  large  magnitude.      ;,-,  ' 

A  careful  analysis  of  the  prevalent  systems  of  passenger 
car  underframe  design  will  be  found  of  material  help  in  de- 
ciding the  best  construction  for  any  given  case.  Generally 
speaking,  there  are  four  theories  of  design  now  in  practice 
and  in  order  to  properly  present  the  subject,  there  are  shown 
five  designs  for  cars  actuallj-  in  service  covering  these  four 
classes,  and  one  additional  showing  the  present  practice  on 
the  road  with  which  the  writer  is  connected.  The  four  types 
of   design  are:;      ;     ;-V'  '   .;?>     •^::  ;^'/^^. 

1.  Underframe  designed  to  carry  the  whole  weight  on  the 
center   sills   only. 

2.  I'nderframe  designed  to  carry  the  whole  weight  on  the 
center  sills  with  a  sustaining   side  girder.  y-'r'-;^-  "i^r ■•■''-": 

3.  Underframe  designed  to  carry  the  load  equally  dis- 
tributed on  side  and  center  sills.  ..  :  ;  .  :    -     • 

4.  Underframe  designed  to  carry  pulling  and  buflfing  loads 
only. 

The  first  type  has  reference  to  a  construction  where  deep 
center  sills  are  used  in  conjunction  with  a  light  side  girder, 
as  shown  in  Fig.  1.  Most  underframes  of  this  type  now  in 
service  are  built  with  cast  steel  end  portions  which  include 
intone  casting  the,  body   bolster,  platform,  side  and  (^nter 
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sills  extendinj?  as  tar  back  as  the  bolster.  This  design  of 
framing  re<|uires  very  deep  sills,  which  represent  additional 
weight  over  that  necessary  for  any  other  type.  L'nquestion- 
ably  the  lightest  car  designed  to  uniform  specifications  as 
to  strength  would  not  be  found  among  this  first  class.  This 
additional  weight  does  not  mean  an  extraordinary  increase, 
as  from  direct  comparison  it  would  appear  not  to  exceed 
'•',4,000  lb.   per  car  under   usual   circumstances,   but   on   account 
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j'.W\g.   1 — Underframe  with    Deep  Center  Sills  and    Light  Side  Girders 

of  the  necessity  of  the  center  framing  having  to  sustain  its 
own  weight  and  that  of  the  entire  superstructure  without 
ilefiection  on  a  long  span,  it  is  necessary  to  use  too  much 
metal  to  be  economical.  With  this  style  of  framing,  it  is  pos- 
;  sible  to  secure  a  center  line  of  draft  coinciding  with  the 
neutral  axis  of  the  center  sill  at  the  center  of  the  car.  The 
stress  per  square  inch  on  the  center  sills,  due  to  any  assumed 
maxinuim  force  of  impact,  would  be  equal  to  this  force 
divided  I)y  the  area  of  the  section  to  be  analyzed.  Where 
such  deep  sills  are  used,  it  sometimes  happens  that  the  neutral 

";.' ,  .-■   '■*'   Cniit  Stcfional  Area  ai  Cen^r,  Center  Sill  42.61  Sq  In.  ■;.'.T  ;.    •".'^/■.j     ■•■/.' 

■.■.■.:..':..:■    ■■;..  •  «      .       ,      ,  SideOlrder  26.36  .   •         .:'.■'.■  ■•''•'  '•..  .v"''   .'. 

.'.-■'..'i'-:'-   '■r---*  ..■•«..•      V*   *      -       •  Tofal  70.97  .    .i;    .•    ■  .;   :/t    '■.'■".      .-  >' 

;•■   "    •:■''-•'■»'■        •  ■"  '»■     Draff  dear  27.25.    •:.'■"■    i '•' '     ■'■  .i  ;.■/-.■ ->■"'.• 

.-'-'•.>■•;.-.'         Ughf  Meighf  of  C<ir  wiih  Trucks    l39.0O0U>.    .,\    ■'<■.    ^i '!  ! ' '.  ;  ;'  : " '■     •'•    '■ 


-   ■•  ■'• :  ■'•;■    :'■  ■•       lO't^xS'tPlafe 

m  '■■■-    .t.\  '.  ;  '  \ 

:■  ■  2o'it^x7o'o'Phle 

tl'  -.1'  '',    ' 

■^  V- :A 


27ir. 


-      ^  m 
;    4  Z.  13.8 


lOtiJiiZ^ 


Smctioft  oi  Croiibearer      •  •  !•  i     v  /•    /•  a- 
:    ;-  4jr3*iL        JftSgrffL 


Sec-Hon  a*  Bolster. 


700  Ccrer  Plate 


^ S'3-  — 


-*'.^IO 


—L. 


'16 


"~I^~"^- 


I      I      I 


pL± 


-t-T-s ==• 


Li^,< 


\t 26V- >!  ! 

-^ 73'0'Body ->j 


-^»i-i-j;^;^  4^  of  Drafts  ^r~T 


Fig.    2 — Underframe    Designed   to   Carry   the   Weight    en    the    Center 
Sills,    with    a    Sustaining    Side    Girder 

:iucis  of  the  section  will  come  above  the  center  line  of  the 
coupler,  which  adds  to  the  total  combined  compression.  This 
fact  has  helped  to  discourage  the  use  of  a  framing  like  this. 
••  In  dealing  with  the  second  type,  it  can  be  stated  that  its 
greatest  value  appeared  to  be  established  during  the  period 
of  the  composite  car;  in  fact,  it  is  widely  used  at  the  present 
time  for  such  construction.  By  referring  to  Fig.  2  it  can  be 
readily  seen  how  the  members  naturally  adapt  themselves  to 


the  application  of  wooden   side   framing.     Many  of  the  fea- 
tures    common     to     the     wooden     underframe     are     discernilile. 
This  style  of  framing  is  somewhat  lighter  than  that  just  con- 
sidered.    It  served  its  purpose  fairly  well  and  did  not  affect  / 
the  old  style  wooden  side  (raming  to  any  great  extent,  except  >: 
in  the  replacing  of  the  ustial  diagonal  bracing  by  side  block-  ■  • 
ing  with   straight   planking. 

In   considering   the    third   class,   where   it    is   assumed    that.i; 
the  side  and  center  sills  sustained  an  equal  share  of  the  total  •  ■ 
vertical  loading  due  to  weight  of  construction  and  equipment 
appliances,   the   constructiqn    shown    in    Fig.   3,   which    is   em- 
ployed by  one  of  the   largje  car  builders,  has  been  selected. 
.\s  an   elementary  consideration,   an   evenly   distributed  load  •■ 

length  of  the  sills,  and  in  the  cal- '; 
of  the  load  which  comes  between^ 
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is  assumed  over  the  entire 
culations  only  that  portion 
the   truck    centers   is   consicered.     The   effect   of   the   overhang 
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Fig.    3 — Underframe    Designed    to    Carry    the    Load     Equally  ..].„;'. 
Distributed   on   Side   and    Center   Sills  _,         .• : ','•  .'T 

is  neglected,  which,  if  taken  ipto  account,  would  reduce  some-  v^ 
what  the  fii)er  stresses  obtained  at  the  center  of  the  car.     The  .'•■; 
section   moduli   of   both    side  and    center    sills    are    generally';., 
combined  to  arrive  at  the  masximum  stresses  produced  by  the  •;1 
loading.     This  is  based  on   tfic  assumption  that   there  is   no  ,V 
connection  between  the  centfcr  sills  and  the  side  girder,  but-H 
it  would  not  seem  unreasonable  to  assume  that  the  crossties,  "•; 
bolsters   and    end    sills    tic    these    members    together    in    such 
a  way  that  we  obtain  far  more  strength  from  them  together 
than  we  apparently  obtain  bj|  adding  the  strength  of  the  two 
members:   that  is,  if  we  consider  the  steel  in  the   side  girder 
and  center  sills  as  one  memlxr  and  take  the  center  of  gravity 
of  the  entire  structure,  a  much  higher  section  modulus  would 
be  obtained  than  under  the  system  named  above,  resulting  ia.t, 
a   considerably   lower   fiber   stress.      I'or  a   construction   such 
as  that  under  consideration,  assuming  truck  centers  56  ft.  6  in. 
apart,  it  is  reasonal)le  to  supp<)se  that  if  the  girder  is  designed 
to  take  care  of  the  load  for  ^his  distance,  there  ought  to  be 
no  question  of  having  a  large  margin  of  safety  for  any  buffing 
stresses  that  might  develop. 

.A  rather  large  proportion  of  the  all-steel  cars  built  recently 
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are  fitted  with  deep  center  sills.  There  is  probably  some 
good  reason  for  this,  but  it  is  the  writer's  object  to  show 
some  good  reasons  for  the  use  of  a  shallow  center  sill.  Un- 
doubtedly, the  point  of  chief  interest  centers  around  the  ques- 
tion of  weight.  The  writer  has  not  been  able  to  find  a  single 
case  where  any  decrease  in  weight  was  obtained  from  a  car 
having  a  steel  side  construction  in  conjunction  with  a  fish- 
belly  underframe,  as  compared  with  the  same  class  of  car 
with  channel  center  sills.  The  following  table  is  based  on 
actual  weights  covering  several  styles  of  recent  construction: 


Class  of  car 

Kaggage .\' . 

Haggage 

Baggage  and  Postal 

Itaggage 

Itaggage  and  Postal 
liaggage  and  Postal 

TIaggage 

Baggage 


Design  of 
underframe 

Fishbelly 
Fishbelly 
Fishbelly 
Fishbelly 
Fishbellv 
Fishbellv 
Fishbelly 
Channel 


Light  weight 
of  body,  lb. 

"6,160 
94,160 
103,500 
90,580 
79,800 
82.640 
83,400 
91,360 


Light  weight 
per  lineal  ft.,  lb. 

1,268 
1,298 
1,478 
1.298 
1,330 
1.377 
1,264 
1,260 


It  is  not  to  be  denied  that  there  are  advantages  to  be 
derived  from  the  use  of  fishbelly  underframes.  but  for  a  car 
having  steel  side  construction  it  is  not  believed  by  the  writer 
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if  top  inside  flange  angles  are  used,  to  enatile  the  structtrre  to 
be  riveted  up,  as  the  rivet  bucker  cannot  be  accummodated 
in  less  space  than  this.  ."'  .  ■.  " 'N:'.?  ^  ■  ':-^'^ 

Great  care  is  necessary  to  secure  the  proper  camber  for 
fishbelly  underframes.  For  instance,  the  design  in  l-"ig.  2 
has  the  camber  provided  for  differently  from  that  in  li^i.  3. 
In  F"ig.  2  there  is  ^  in.  camber  in  the  top  angle  only  of  the 
center  sill;  the  plate  runs  straight  with  the  top  and  bottom 
edges  parallel  to  the  rail.  The  rivet  gage  in  the  top  angle 
is  ly^  in.  for  the  entire  length,  starting  2y»  in.  down  on  the  weh 
plate  at  each  end  and  rising  to  Ifs  i"-  at  the  center  of  the  car. 
In  Fig.  3  there  is  a  ^  in.  camber  in  the  top  angle  only;  the 
plate  runs  straight  with  the  top  and  bottom  edges  parallel  to  the 
rail.  The  rivet  gage  in  the  top  angle  is  2  in.  for  the  entire  length, 
starting  V/f,  in.  down  on  the  web  jilate  at  each  end  and  rising  t»> 
V/i  in.  at  the  center  of  the  car.  In  l)Oth  cases.  1'4  in.  camber 
is  provided  in  the  side  girder.  .  .: 

To  secure  a  permanent  camber  in  cars  having  shallow  cen- 
ter sills  is  simply  a  matter  of  providing  good  workmanship 
and  having  the  rivet  holes  true  to  gage  and  the  rivets  well 
driven.  This  is  one  of  the  secrets  of  this  type  of  frame  where 
top  and  bottom  cover  plates  are  used  and  it  accounts  for  fully 
half  the  deflection  occurring  when  a  car  is  in  the  course  of 
construction.  It  is  usual  to  provide  about  I'/j  in.  camber  at 
the  center  of  the  side  frame  and  center  sills  in  this  type  of 
construction,  which  results  in  a  minimum  ^  in.  finish  camber 
when  the  car  is  complete. 
.;^^Again  referring  to  the  wooden  car,  the  last  design  built  for 
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l^ili'      S€cfion  of 
'  '*  Side  Girder. 


Design  of 

Light  weight 

Weight  per 

underframe 

of  body,  lb. 

lineal  ft.,  lb. 

Fishbelly 

103.040 

1,467 

Fishbellv 

101,920 

1,456 

Fishbellv 

97.000 

1.338 

Fishbelly 

103,000 

1,411 

Channel 

97,000 

1,329 

liofCr-^^  '  ^4.cfBols^r  1 
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Cenfer  Sill. 

•.:       PiB-    4 — Coach    Underframe    with    Channel    Center    Sills     I'V- 


toi  be  best.  The  foregoing  table  deals  only  with  blind  end 
equipment;  Fig.  4,  however,  illustrates  the  present  practice 
for  coaches  of  one  of  the  large  roads  and  this  car  is  also  re- 
ferred  to  in  the  last  line  of  the  following  table:  .-::-..- 

•',_!■';  .:■        Class   of  car         "".; 

■•■. ■."  >;.'.   Coach .'  ;. 

•;  ■■■■"-■■.  ■_  <-"oach «  ■: 

Coach .;  •  ■■ 

Coach ..,.•■': 

Coach 

The  cars  referred  to  in  this  table  are  all  in  operation  and 
an  analysis  of  the  sections  considered  shows  that  no  matter 
what  view  the  designer  has  taken  of  the  subject,  practically 
the  same  total  number  of  siiuare  inches  of  material  is  provided 
in  each  case,  with  a  slight  showing  in  favor  of  the  channel 
underframe  type.  We  must,  therefore,  conclude  that  any 
advantage  which  one  design  is  believed  to  have  over  another 
is  the  result  of  practical  reasoning. 

The  operating  man  appreciates  a  construction  where  ease 
of  inspection  i«  possible,  which  certainly  is  not  true  of  the 
tishbelly  underframe:  neither  does  this  type  lend  itself  easily 
to  the  application  of  electric  lighting  apparatus  on  account 
ot  the  absence  of  sufficient  clearance  at  the  truck  end  sill. 
The  structure  is  more  or  less  weakened  by  having  to  l)e  cut 
for  the  necessarily  large  number  of  pipes,  conduits  and  levers 
unless  additional  metal  is  provided  around  the  openings  for 
reinforcement.  It  is  very  diflficult  to  apply  steam  heat  drips 
:.t  the  crossover  and  to  apply  rods  and  piping  in  the  center 
'f  the  car.     The  sills  have  to  be  spread  at  least  18  in.  apart- 
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the  company  with  which  the  writer  is  connected  was  fitted  with 
four  5  in.  by  9  in.  wooden  sills,  .so  located  as  to  be  nearly  uni- 
formly affected  l)y  end  strains.  There  was  a  total  cro>s  secti«)nal 
area  of  180  sq.  in.  in  this  section  with  a  .section  modulus  of  270, 
the  center  of  the  draft  gear  being  11.5  in.  below  the  neutral 
axis  of  the  section.  Based  on  a  400.000  lb.  buffing  shock 
with  150.000  lb.  absorbed  in  the  draft  gear  we  have 
250,000  X   11.5        2.875,000  250.000 

—  =  10.649;    =   1388. 

270  270  180 

.\dding,  this  gives  12,037  lb.  per  sq.  in.  liber  stress.  Consider- 
ing the  design  shown  in  Figs.  5  and  6,  which  is  a  steel  con- 
struction having  38.49  sq.  in.  area  with  a  section  modulus  of 
103.13.    there    being   a    drop    of   8.5    in.    between    the    draft    gear 

2,125.000  «     250,000 
center  line  and  the  neutral  axis,  we  have 1-    


103.13 


3R.49 


:  27,300  lb.  fil)er  stress. 
It  is  now  the  usual  practice  to  use  elastic  limit  as  a  basis 
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in  comparing  the  relative  value  of  steel  and  wood  in  car  con- 
struction. The  elastic  limit  of  open  hearth  steel  ranges  close 
to  28,000  lb.  and  that  of  B.  C.  tir.  such  as  is  used  for  sills. 
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Ciinler  plate — 36  in.  by  3/16  in. 
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.Neutral    a.xis    for   compciuiul   section 
'      from   bottom   of   side   sill. 


I.  .\rni    r=     39.22 
=    .V    —    41.16    in. 


Moment     of    inertia     ( I »     for    compound     section 
2  1    -^    .Ml-   =z    23,732.425 


■^ 


Rending    moment    at    center    of    car,    neglecting    overhang    which    would    re- 
duce  F.   .*;.      (Assume  all   load  carried  by  side   framing): 

.,.:'...  Estimated  light  weight  of  car  body  72  ft.  6  in.  long =  103,000  Ih. 

■■■..■:' Estimattd    weight   of   |>assengers  and   equipment =  9,000  1b. 

Vf    Total    weight =  112.000  1b. 

■  '.  Load    l>er    *ide    =  56.000  lb. 

;•'  ..  Load  i>er  ur.it  length  —  56.000  lb.   -i-   870  in z=  64.36  lb. 

(I-          M-\                      /678S        96-\ 
; — . I   =  64.36   I I   =  3.401.487.9 
...  :^y,    2  /            V  8;. ;.:;:;?   '         \::.-  U'-r'X 

Maximum  fiber  stress;  -I  ■  .  '.      -.■.•.■  '  v  ■"•  .'•'^•''■-:'.A' 

Mc  3,401.487.9X50.2775       .:;'   .-•'■  ."^  •'»•'■■    -'>^    ''V'- ''■  ••■ 
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■V"'*' j\rea  of  cover  plates,  two  tip,  2A  in.  by 
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=;    7.5''0    lb.    per    -i|.    in.    max.    fiber 
^tre^s   in   sides. 


". .........    =    19..<?    si\.  in. 

in. :  one  iHittom, 

...>..... .^. >,.«'<  ^    18.69  sq.  in. 


Tctal 


»  ■  *.•  *••,♦  rf  •  •  . 


.:.  .V.  »>  i  i .    =   38.49  -q.  in. 
"    'Assumed  maximum   InttKng  stress.  ..>.,;,'■,',  .■;.^  ............    =:   400,000  lb. 

Unit  buffing  Mre*s  ;^  400,000   H-  38.49,.*.. y. \;.  •  •    =    10,400  lb.  per  sq.  in. 

Fig.   6 — Stress    Diagram   for  Steel   Car  of  the  Type  Shown    in    Fig.   5 


averages  6,400  Ih. ;  we  th  n  obtain  a  ratio  of  28,000  ^  6,400 
=  4.4.  This  is  pointed  ot  t  to  sustain  the  contention  that  the 
stress  shown  for  steel  center  sills  is  safe.  The  method  of 
calculation  does  not  take  into  account  anything  but  absolutely 
maximum  conditions.  If  the  whole  buffing  shock  were  taken 
on  the  buffers  we  should  have  400.000  -H-  38.48  =  10.400  lb. 
per  sq.  in.  at  the  center  ind  400.000  -^  25.55  =  15.700  lb.  at 
the  ends  of  the  car,  which  gives  a  ratio  of  15,700  -^  400,000 
=  0.039.  I  .v:.-::vr 

It  is  believed  that  in  man  line  passenger  car  construction, 
where  sills  less  than  12  ill  deep  at  the  center  are  provided, 
the  deflection   is  such  as   to  require  support   from   the   side 

e  case  with  many  designs  of  fram- 
in  any  ill  effects  on  account  of  the 
girder,  which  has  a  large  reserve, 
diagram  has  reference  to  a  car 
lb.,  the  weight  of  the  trucks  being 
lb.  and  the  body  103,000  lb.,  and 


girders.  This  is  actually  tl 
ing  and  has  never  resulted 
potential  value  of  the  side 
as  shown  in  Fig.  6.  Thi$ 
weighing,  complete.  150.C00 
38,000  lb.,  the  lading  9.000 


even  with  such  an  extremeK  heavy  car  the  stress  is  less  than 
8.000  lb.  in  the  side  girderl  To  assist  in  this,  it  is  possible 
to  employ  wide,  continuou  i  cover  plates  top  and  bottom  of 
crossbearers.  and  lateral  cantilevers  connecting  the  side 
girders    in    a    single    length  <..  , 

A  casual  study  of  the  prevailing  methods  of  design  of 
steel  framing  for  freight  eauipment  shows  that  deep  center 
sills  are  not  countenanced  ?.\cept  where  conditions  demand. 
The  deep  center  sill  is  all  \  ery  well  for  a  flat  car  having  no 
side  support.  Probably  th^  most  annoying  car  in  the  past 
has  been  the  wooden  flat  car.  which,  when  heavily  loaded  at 
the  center,  will  rise  at  the  ends,  or  when  subjected  to  a  severe- 
shock  will  rise  in  the  centir.  X»  designer  would  think  of 
providing  deep  center  sills  for  a  hopper  car  with  high  sides; 


it  would  be  a  waste  of  me 

It  is  the  function  of  the 
and  the  buffers,  to  dissipa 
slKjcks.    leaving    under    the    i 


;'  al  and  a  useless  expense. 

center  sills,  with  the  draft  gear 
e  the  greater  portion  of  impact 
lost  difficult  circumstances  only  a 
small  proportion  to  be  witlistood  by  the  car  body  proper. 
i'uUing  strains  are  transferred  to  the  side  framing  on  most 
cars  through  the  use  of  diagonal  bracing  and  also  by  substan- 
tial cover  plates  over  bolste  s  and  crossbearers.  Great  care 
should  be  exercised  to  see  tl:  at  the  underframe  is  designed  to 


resist  weaving  and  diagonal 
to   throw   the   frame   out   of 


having  a  considerable  span, 
that  the  compression  membe 


strains,  which  have  a  teijdency 
square.  •  ■* "'' ''■■'■'   •^  ;•;/.':  j ; 

It  has  been   recognized  f  o  ■  many  3ears   that  camber   is  a 
positive  necessity  in  the  fomation  of  any  design  of  girder 

This  is  based  on  the  principle 
s,  which  are  norinally  the  upper 
ones,  shall  not  become  tenaon  members,  as  a  reversal  of 
the    camber    brought    about     Bn-    severe    loading    would     cause 


steel   Framing  for  a   Car  Which   Has  Wooden  Sheathing 
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this  condition  and  the  consequent  failure  of  the  striictufe. 
Extremes  of  design  have  not  been  discussed,  as  it  was 
only  the  writer's  aim  to  show  the  most  suitable  design  of 
frame  where  steel  is  to  be  used.  It  is  believed  that  the  data 
sheet,  Fig.  6,  covers  a  design  which  is  pre-eminently  safe, 
even  considering  as  it  does  the  application  of  two  supply 
boxes,  two  sets  of  batteries  weighing  one  and  one-half  tons, 
a  complete  gas  equipment  and  water  raising  system  in  con- 
junction with  a  large  tank  under  the  car  and  overhead  storage 
tanks  inside:  also  a  superimposed  load  of  9.000  lb.  all  with 
an  extreme  fiber  stress  less  than  8.000  lb.  per  sq.  in.  The 
frame  is  light,  the  total  cross  section  of  sides  and  center  sills 
amounting  to  77.23  sq.  in.  Reference  0133-  possibly  be  made 
to  I'ig.  2,  which  has  an  area  of  70.97  sq.  in.,  but  when  a  car 
with  a  steel  outside  is  considered  the  writer  believes  that 
advantage  should  be  taken  of  the  side  plate  and  letterboard 
construction  as  a  compression  member:  otherwise  this  means 
just  so  much  dead  weight. 

■■  If  a  4  in.  by  4  in.  by  l^  in.  side  plate  angle,  a  2  in.  by  fg  in. 
bar,  a  13  in.  by  3/16  in.  letterboard  plate  and  a  2  in.  by  y^  in. 
bottom  stiffener  were  added  to  this  design,  it  would  increase 
the  total  cross  sectional  area  by  13.60  sq.  in.,  making  a  total 
of  84.57  sq.  in.,  or  result  in  an  increase  of  9^2  per  cent,  as 
compared  with   the  design  in   Fig.  6.^1;  ;  "f;-  .).o  Xv;  ^.' ii/^  ^'^v^ 


EIGHT-WHEEL    CABOOSE    WITH 
•  V    UNDERFRAME 


STEEL 


■¥^  .,  i  .  ,.  /  .  -^ 


BY  E.  F.  GIVIN 


The  Pittsburg,  Shawmut  &  Northern  has  adopted  the  eight- 
wheel  type  caboose  as  standard  to  meet  the  regulations  promul- 
gated  by  the   state   of   Xew   York   in   1913  and   eight   cabooses 


been  in  service  considerably  over  a  year  and  have  given  excel- 
lent service  in  heavy  trains  hauled  by  four  locomotives  over 
graides  of  from  1  to  3  per  cent.  The  cost  of  repairs  during  that 
time  has  been   very  smalL.-   i^/,;;.;    •^.^;    ;.:•;;  :::,;;^^^^  ■:  ^ 

The  car  is  25  ft.  long  over  the  body  end  sflls  atid  30  ft.  lorig 
over  the  platform  end  sills.  The  width  over  the  side  sills  is  9 
ft.,  and  at  the  eaves  is  9  ft.  3J4  »«»•.  w  hile  the  inside  length  is  24 
ft.  6^  in.,  and  the  width  8  ft.  6  in.  When  fully  equipped  and 
ready  for  ser\  ice  the  weight  is  36,000  lb.  The  floor  plan  was 
worked  out  so  that  cupboards  ami  toilets  did  not  interfere  with 
the  window  arrangement  and  the  uniform  bracing  of  the  body. 
The  length  of  the  car  is  only  one  foot  greater  than  that  required 
by  the  state  law,  but  sleeping  accommodations  are  provided  for 
seven  men.  live  in  the  body  of  the  car  and  two  in  the  cupola. 
The  size  of  the  cupola  is  based  on  the  length  of  a  berth  6  ft. 
2  in.  long  and  the  seats  were  so  designed  that  the  seat  and  back 
cushions  on  one  side  could  be  utilized  for  a  mattress  in  con- 
nection with  a  berth  board  which  is  kept  in  one  of  the  closets 
when  not  in  use.  The  live  berths  in  the  body  have  lockers  under 
them  which  provide  room  for  tools  and  supplies  and  such  bed 
clothing  as  the  crew  wishes  to  carry.  Special  attention  was 
given  to  the  comfort  of  the  trainmen,  owing  to  their  having  to 
occupy  the  cars  for  sleeping  purposes  at  outlying  points. 
';  The  center  sills  are  15  in. -33  lb.  channels  placed  12^8  in.  back 
';vto  back  with  a  19^4  in.  by  ^  in.  top  cover  plate  extending  be- 
tween the  body  end  sills.  The  center  sills  are  in  three  sections, 
the  main  or  center  section  extending  to  a  point  20' s  in.  from 
':  the  center  of  the  body  bolster.  The  end  sections  are  spliced  to 
;tbe  center  seetion  by  two  J4  in.  by  21  in.  plates  and  secured  m 
place  by  twenty-two  ^  in.  rivets  through  the  web  and  eight  Ji 
in.  rivets  through  the  top  and  bottom  flanges,  cover  plates  and 
outside  splice  plates.  The  end  sections  of  the  center  sills  are 
cut  to  accommodate  the  body  and  platform  end  sills.    Top  cover 


Steel    Underframe  CabpQ.se  in   Service  on  tlie  Pittsburg.   Siiawmut    <&.   Northern^  the  Springs  Used  Are    Double    Elliptic    Instead    of   the 

o".;^^'  ^y.::^-,:.-':]\''^::~.._   Helical    Springs   Shown/,  'r  \:  ^:-\-.  ■  ■^\:  ■,■:■'.■■'  'U;     i 

were  built  by  the  Russell  Car  i&  Snow  Plow  C»)mpany,  Ridgway.  plates  are  Used  on  the  end  section  and  extend  from  the  plat- 
Pa.,  in  December  of  that  year,  from  designs  prepared  by  the  form  end  sill  to  the  inner  edge  of  the  body  end  sill.  The  center 
mechanical   department  of  the  railroad.     These  cars   have  now      sills  are  tied  together  at  the  bottom  by  three  }i  in.  by   12  in. 
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■  iR.|loHii  .-in»U-     «>  ill.  iti-  4  inltjy  'x  iin:;  !  'NV"'  5",  .'jji 
rs.ili/.i4yrt,«;  ,»  JM.  to  J'C  i^n^  '   —      In  io 

~,  .XrUjVal   nxl*    tor   cviii4...un\i    »-vetiirti    pr:    ,»•    =:    41.16    in, 
.   fioin  liott-m).  of  -"i'tf   -iiJ.  ■■"  ;    "■ 

-'Atfwnvnt     <ii    in-ffti;r  -  fir    t'lr     iM>inin>niiit    .sect-i.Vt)     X 
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ii-  uhiiK-  luirtiiii'   shock  were  taken, 
have   4n().0(M(   -4    .^S4S   -     1(1.40(1  lb.. 
1,1  4()(M)(MI   -■-  I'^.-'T'    =    15.700  li).  at 
uiw-  a   rati.i  of   13.7(H)   ^  4(MMK)0 


niaxinuim  ootiilition>.     If  i 
on    tile    liiitfiTS    ur    >li<nil(l 
liiT   ><|.   iti.  at   tlif  crtitiT  a 
tlu-   cn(l>  of   tlu-  oar.   uliici 
=:   (>.().i'>. 

It   is  lK-lii\tMl  tbai   in   man   liiU'  iias^cnmr  car  construotio^i 


uiu-rc    sills   lcs>   il":in    12   ii 
tile    (lelliction    i>    such    .i.~ 
.uirdcTs.    Tlii>  is  actually  tl 
ill:;  ami   ha>  never  resulted 
l)ot»'iiti;il    \ahu-  oi    tiie   side 
Us   showti   ill    liy.  (>.      Thi 
weiuhiny.    >■  >nii>letc.    l.^O.t.'OO 
.>8.(H)()   11...    tlie    ladinji   V.OOU 
even  with  such  an  extreme 
S.OOO   1!..   in    the   side   yirdet 
to   eni]>loy    \\  ifle.   contimioii 
crossbvariTs.    and     later.i 


deep  at    the   center  are   provided. 

o    require    siijiport    fr(jni    the    side 

e  case  with   iiKiiiy  desiiins  of  fram- 

in  any  ill  etYects  on  account  of  the 

iir<ier.  which   has  a  lar^^e   reser\e. 

diagram    has    reference    to    a    c:ir 

li..   the   ueiulit    of   the   trucks   heinsi 

II..   and    the    l.ody    KM.OdO   lb.,   aii.i 

y  heavy  car  the  stress  is  less  than 

o  assist   in  this,  it  is  i)ossible 

.   cover  plates   top   and  bottom   of 

aiitilevers     connecting     the     side 


..    f.-lniwtvfl   iiijii.i   vvrlKltt  tit.iar  JmhIj;'  v_'' tt.  ft  in.    !■  iii».  , 
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in.  ;.'iiu;  hutti.Hii. 
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....-•:    tt).4fti:i  lij.   fivr  r.,\i  ill. 
^^g.  6— Stress   Diagram   for  Steel   Ciir  of   the  Type   Shown    In    Fig.    5 


crossiH-ariTs.    an.i     later.ii     c, 
;.:irders    in    ;i    single    Ien,L;tli\ 

revailiny  methods  of  design  <.l;: 
uipment  shows  that  deep  center 
.\cipt  where  conditions  dentatid. . 
•rv  well  for  a  tlat  car  havini;  .i»v» 
most  annoyin.u  ear  in  the  past 
lias  been  the  wooden  llat  car.  which,  when  heavily  li..|ided  at 
the  center,  will  riM-  ju  the  ei  ils.  i.r  when  subjected  to  a  severe 

.\<!)    (lesiLiner    would    think    of  ' 
>r  a  hojiiier  car  with   hiyh  sides; 
d   and   a   useles>   t-xi)en>e, 
.■enter   siil>,   vvith   the   draft    uear 
the    greater    portion    of   imi>act 
'st    ditticult    circumstances    only    a 
stood    by    the    car   body   iiroper.' 
'tl   t<i   the   side   framim;   on   m<.st 
cars  throuiih  the  use  of  dia.yt  nal  hraciiiiz  and  als..  l>y  substan- 
tial cover  plates   i.vcr  bolste  s,  ami.  orossbearers.     Great   care 

U  the  umlerfraine  is  desiyiied  to  : 
>traiiis.  which  have  a  tendency 
to   throw    the    franieout    ..flsiptare.     V-         ;        ' 

It  has  heeh  recOi-nizcd  fol many  years  that  camber  is  a 
positive  necessity  ill  the  forlnatioii  <)f  any  desi;.;n  of  j?ir<ler 
having  a  considerable  s]i;in.  i  This  is  based  on  the  principle 
that  the  compression  ineinber|,  which  are  tiornially  the  upper 
ouo.*.  shall  not  lieciMiie  tofisluJt  nieniliei^s,  as.  a  reversal  of 
the    .Minber    l.roU'..:ht   .aluHit     1  y    severe    roaflinti     vv.iuhl    cause 


A    casual    stu<iy    of    the 
steel    framiip-;    for    frei.yht    i 
sills  are   not   countenanced 
The  «leep  center  sill  is  all   v 
side   support.      l'rol.;i!)l\    tlu 


shock    will    risi'    in    the    ceiiti  r 
lirovidiii.y  deei)  ceiiti-r  sills  f 
it    woidd    be   ;i    waste    of    met 

It   is   the    function   of   the 
and    the    butlers,    to    dissipm 
-h.  ick<.    leavii':;    I'lider    the    m 
small    ])ro])ortion    to    he    will 
I'lillin::   strains  are  traiisierr 


shotdd  be  e\erci>ed  to  see  til 
resist    weaving  and  dia.uoiial 


-•■:.    ■•'■:■-    \;- 
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xh\<  conilhuiM  ritt't  the  OonscfitKtu  friihm-  <  f  the  ^Jrkiciurv 
Extrcuivs  Ot  <lciiy[n  have  liot  liccij  «lisoti»sc<l.  as  it  was 
ijiilj'  tlic  w  ritrr's  aim  to  *lio\V  tlie  iiiusl  ■suitahle  tJcsiifn  <>t 
Yranic  whvre  >t<el  is  tn  |>tr  nse<l.  It  is  he n»>ve<l  that  t^)c  data 
shvt't.  V'\\£.  h.  covers  a  dcsiun  whioh  j>  prL-t-tuiiu-htly  iaiV. 
vveii  ct>n?itlcrini{  as  it  <l«>cs  iIk-  applioation  .oi'  two  supply 
biixies.  two  svt!*^)t  hatterivs  vk  tfijjFhra^  Uijil  oUt-halt  ti^iis- 

,;»,  *;onii>l«;te  jjas  y<tBii>iiient  auil  water  raisvii>{  system;  in  corir^ 
j'uiiotioii  with  a  larsie  tank  un<ter  tlie  ear  an«I  m  crhead  stV+r.-iyx- 
tank?  iiisi<le:  abo  a  suiK-riiiipdsvd  inad  oi  y.UUU  11).  all  with 
au  iextrenl^flher  stress,  less  than  8.<)^  lb.  per.  :?<j/  iii,  "fhc 
frai«e  is  li«ht.tht"  total  en^ss  section  ot^ysidesaiul'ei^^^ 
amountiiiiJi  lo  77.2.V  sij.  ii),  KetVreiice  may  possiUly  lie  maflv 
to  lig.  -■  which  has  an  area  «!i'  70.97  ><i.  in.,  hut  wlien  a  var 
with  a  steel  otitsitle  is  coiisiderexi  the  Avriter  iK'lit'ves  tluit 
,axl\  aMiH-c  sh.nil.j Vbe  talci^n  iof  tJre  side  plate  anUljettefhoyrd ; 
Ct'iistructii 111  as\a  conipressii li-i  lijeihlrer:  otherwise  this  meaiis 
just  s<>  nmeh   dead   weivtiu. 

it  a  4  iu.  by  4  in.  by  's  in,  side  plate  all^te.a^2iri:t>y•?si^^ 
ban  a  13  in.  hy  3  lo  in.  letierln^ardvplate  and  *i,2  imby  '^^^^^^ 
bottoin  stittener  were  addetl  to  this  desiyn.  it  would  incrc-ase 
the  total  cross  sectional  area  by  lo.M)  sq.  iu..  inakiny  a  t<.>tal 
?ctf  84;57  S'l-  inX  or  result  iiiaiijiicreasi^  or  V^j   per  vent>  as: 
conipared  with   the   design  iti  Eig,  <>^  J  ' '  -  '  /  ■      ; '    /:      ;    ;     '•    ^ 


EIGHT-WHEEL    CABOOSE    WITH 
UNDERFRAME 


STEEL 


Thv:  Pittsbury:;  ^^iTawuiut  &  N'orthernftas  adopted  tlje  «ight-: 
vvlieel  type  ^.ibonse  S'J  staiulard  to.  meet  the  rcgulatit'H.-v  |»ri>mlil^ 
gated  -by  the  state  ;<:'f  Xi^vx    \^or1<   in   1913  ami  ei^^^    caboose^r 


been  iii  service  c<tnsi<lerai>ly  over  -i  year  aftdjiave  >;ivcu  excei^  ~> 
lei>l;  service  in  heavy  trains  luiuled  l;y  iuiir  l< >^^^nv^  't i veS  over  ,  ■; 
gnWe^  <»t  ifonrW  t«*  3  per  iceiit^    '1  he  ij««st  of  incjiairs  iduriii^^  ; 

■tjjTiel;^a*4'i}een  very'  snialK;^  '\-'-.yy-'2  ^''^■-i.'-^■.-^■  :!"'■■  '--^^       <■--  v-'i--. 

The  car  is  25  ft.  hmii  ..\^f^  the  ImkIV  end  sills  and  ^i  tt.  loti^ \;: , 
<»ver  the  iflat form  end  sills..    TTiie;.  width' (iver  the  si<le  sills  is  **    H 
>ft;,  antl  at  the  vaves  is  V  ft:  \5^4-;iiv..  vyhil*  the  inside  lenj;ih  iii  -?+    -  ; 
ft^  0^^  itt!,:^wt  the  \vi<ltiv  H  it,  f)»  im  v»jiiii>j>eU  and    ; 

ready   for  servici;  the  wvight  is  .V».(M)()  lb.      The  l!""r  jil.ui   was      . 
worked  ottt  so  that  cttpltoard-;  and  t'olits  did  not  inttrfere  with  :.    ' 
tliv  \\i|idow  arrauitvtjjent   .md  the  iniiforni  bracing  of  the  l>t»dy. 
The  length  ot'  tlie  car  i>  -  nvly  j  •«<.•£(  tot  greater  thaii  that  rcMuired    J 
hi;  the  state  law,  lint  sKepiiisi  acCohiin<>datr<Mis  are  prnvt^led  f<ir  .,'  ^^ 
seveit  men.  five  in  the  IkmIv  Vd  thje  car  and  two  in  the  cuinda.      ., 
1  lie  size"  of  the  oipttla  i>  based  on  the  kngth  <,>f  a  l)erth  <»  ft.     :, 
i  in,  lonji  and  the  se.it>  u  erv  >o  desij;iied  -that  tlic  seal  and  "back     / 
Vitshii-iiis  Miiiine  side,  coitld  be  utilized  K'T  a  mattress  iuci^u-v.i; 
uection   with  a  bt-rth  boani  whiclr  is  kept  hi  tjiie  of  the  cb'st^ts     v^ 
wtien  not  in  Vise.     The  ii\e  Iierlhs  in  the  Ix'dy  have  locker>itnder. 
thein  vvhich  providi^  r«;»<uiriof  topis  aiid  stigpliesi  and  such  IkiI  .. , 
cJothiii!>  .as   the :creA\    \\i>*hes-uv fibrin.    ,Sp«^ial7tttvnti<kir  was    ']:' 
giveia  to  the  comfort  of  the  traimnen.'  owiny  to  their  having  t«>     i^ 
occui>y   thi(i  ciii>^,  ft>r   sleejiing  i)Urpo>;e>  at   onthinj;   ijoints. 

Thi^  Ceitter  sills  are  15  iri.^33  lb.  channels  placed  12' j<  in.  iMick    .  ; 
to  baek  \s-ith  a  19'a  it>:  .by-  '4  .in.  Kqi  c6ve=r  plate  exteiMting  lie-      -. 
tweeii  the  body  end  silU.     The  center ••iills  are  in  thr^^e  secti<»ns,     . 
the  main  or  center  sivtivine.xtendinfito^  a  |ii>im  JU  -<   in.  front    v 
the  ccpter:  <t>i'  the  l>o<ly  bolst<eri    TIk*  en<l  sections  arv  s]»licGd  to   V 
the  cviiter  sectipii  liy  two  ^/i  in..  1  ly  21  iii.  plat es  arid  securtSl  hi; 
jiface  by  l\venty-iwo  ~/^  in.  fi\ets  through  tlie  vveb  and  eitiht   *"8    .; -^ 
ill.  rivx-ts  throUiih  the  top  and  bottom   llanijes.  c*»ver  plates  and     .  - 
olitside   splice  i)latCs.     The  end   secti<>ns  of  the  center  sill*  are>  ,,; 
t'ltt  t<S  acGotnmodate  the  b(»<ly  and  platfi>rni  t«iMl  sills.    T'lpcovier;  '■ 


■  M 


Ste«l  Vnderframe  Cal^o$e  i«i  .Service  on  the  Pittsburg.   Shawmut    &   Northern;  the  SprirYgs  Used   Are    Doutjie    Elliptic    IrtirtaMWI '  of   the 

':■',■■■'■  -r^: '''■'-'  ^':-''/':'i  '-^ '■'-■-  r'  ■■'    -  -^  ^  -^^  Helical    Springs    S^nQ^n::.--  ■--',:,. -vV...^^' '.  ■.:' 

ivvere.biiili  by  the  j\«s<ell  Car  &  ^>n<»w  l»low  t  i>miiany.  i^idjiway;      ]date«i  are  ijsed  on   the  end  section  add  extend  irom  the  plat- 
Pa.,  ill    Deceiiiber   of  that  year;  ff'^n   de>i!JHS   prepared   by   the       ionn  enxl  sill  t»?  the.  inner  e<li4e  of  the  bod\  end  sill.     The  center 
.niechanicai  departtheiit?  of  the  railroinh - vTht;>e  eat^iv Jjaxje  :no\v; ;, ..fiHs:  are  tie4  t^^ethe     at  the  .liottotiK  hy  three.  ^^  lit.,  by  •  12  i^: 


<*•*-...■   •  *  , 


-•■^      ^".v^^ -.■_'- 
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ptates  equaliy  spaced  between  the  body  bolsters.  The  end  sec-  inward.  Riveted  to  the  ^itsitic  of  the  side  sill  is  a  4  in.  by  4  in. 
tions  are  connected  at  the  bottom  by  a  M  in-  by  6  in.  plate  with  by  H  in.  angle  forming  \  bracket  to  support  a  4  in.  by  10  in. 
the  ends  turned  up  over  the  flanges  of  the  sill  and  fastened  by      yellow  pine  side  sill  whkh  mortises  into  the  body  end  sill  of  the 


Body    Framing   of  the   Pittsburg,   Shawmut   &.    Northern    Caboose 


:     four  M  in.  bolts   with   nuts  and  cotters.     There  is  also  a  4  in.       wooden  frame.     The  end  sills  i  re  of  5/16  in.  plate  with  3  in.  by 


by  1  in.  carrying  strap  turned  up  over  the  flanges  of  the  center      3  in.  by  ]4  in.  angles  riveted  to 


both  top  and  bottom  on  the  out- 


siTTs.  the  outside  holts  passing  thmugh  the  flanges  of  the  center  side  of  the  plate.     There  is  a  crbsstie  at  the  center  of  the  car 

sills.  made  of  ]4  in.  plate  with  3  in.  by  3  in.  by  ^  in.  top  and  bottom 

There  are  two  side  sills  consisting  of  8  in..  11.25  lb.  channels  angles  on  both  sides, 

extending  between   the   body   emf  sills   with   the   flanges   turned  The   body   bolsters   are   built   vh   of   two    H   '"•   plates   placed 


J 
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:  vertically  and  extending  between  the  side  and  the  center  sills  low  pine,  tongued  and  grooved,  running  lengthwise  of  the  car 
with  3  in.  by  3  in.  by  ^  in.  angles,  both  top  and  bottom  on  the  out-  and  covered  with  canvas  rooting.  The  special  equipment  in- 
side.    They  are  connected  to  the  center  and  side  sills  by  3  in.  by  3  in.  eludes   Buffalo   Brake    Beam   Company's   M.   C.    B.   No.  2  brake: 

;  by  H  in-  angles  on  the  outside  of  the  plate  and  have  a  J/j  in.  beams.  Simplex  truck  bolsters,  New  York  air  brake  equipment. 


.;  Cross  Sections  and   End   Elevation   of  the  Shawmut   Caboose    - 


by  12  in.  top  cover  plate,  passing  through  the  center  sills  and 
;, connected  to  the  top  flange  of  the  side  sill  channels.  There  is 
also  a  5<4  in.  by  12  in.  bottom  cover  plate  passing  under  the 
center  sills  and  connected  to  the  center  sills  and  the  side  sills. 
The  trucks  are  of  the  arch  bar  type  spaced  at  15  ft.  7-?4  in.  cen- 
ters and  having  a  wheel  base  of  5  ft.  2  in.  They  are  equipped  with 
double  full  elliptic  springs  and  not  helical  springs  as  shown  in  the 
photograph.  The  cupola  is  placed  on  the  center  line  of  the  car, 
with  the  cupola  corner  posts  in  one  piece  from  side  sills  to  cupola 
side  plates.  In  the  body  framing  the  posts  and  braces  are  of 
yellow  pine,  the  corner  and  the  cupola  posts  being  4  in.  by  5  in.. 


Gould     couplers.     Acme     uncoupling     device    and    Farlow    draft 
rigging.      ^•:':-:v-;::^:  ::;,■:       ;;;    •>■  ^^rV^/ :i.^..p-^^  •';:-.; -.v^'';.  >-i^:v\ 

IMPROPER  LOADING  OF  BOX  CARS#> 


BY  W.  H.  SITTERLY  ^r      a~  I- 

GenermI  Car  Inspector,   Pennsylvania   Railroad,  Buffalo,  N.  Y. 

Several  branches,  of  the  railroad  service  are  directly  interested 
in  the  matter  of  improperly  loaded  box  cars ;  first,  the  agent  of 
the  railroad,  who  can  assist  if  he  will  endeavor  to  have  loaded 
at  his  warehouse  and  teaming  tracks  only  such  cars  as  are  fit  for 
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_    _6  Z'_Cushion  and  Locker ^1 S  £  ^Toilet  and  Locker  :'".■.'    '\^_^J/4_-^^oivandS/nk ^ _, .€^^^d'£?_5??^^*£*?C 


6  2  Cushion  and  Locker 


Floor    Plan    of   Steel    Underframe    Caboose    Used    on    the  Pittsburg,    Shawmut    &    Northern  ,.-^-^     ;  -V  - 

while  the  end  and  door  posts  are  2%  in.  by  4  in.    The  belt  rail  is  2  loading.     A   strict  observance  of  the  inspector's  shop  marks  oni.J- 

m.  by  4  in.  yellow  pine  and  the  body  end  plates  are  2'i  in.  by  12J/2  the  car  by  his   subordinates   will  be  the  means  of  the  <lefectiv« 

m.  oak.     The  body  side  plates  are  2'^  in.  by  4  in.  yellow  pine, 

while  the  carlines  are  of  oak,  Ifl  in.  by  2j/2  in.,  cut  to  a  radius  of  'From  a   paper  presented  before  the   Car   Foremen's   Association  of  Chi- 

It    f^.             .,                           ,             r,~,               r    ■      ^t  tt^    ■        1        •»!/    •             1  '^^^^  ^"'^   re-read  before   the   Niagara    Frontier   Car   Men's  Association,   Buf- 

•o  It.  on  the  upper  edge.     1  he  roof  is  13/16  m.  by  3^A  in.  yel-  faio,  X.  Y.,  January  20,  1915. 
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car  moving  to  the  shop  repair  track  instead  of  receiving  a  load 
and  then  moving  to  the  shop  for  repairs  before  it  is  placed  in  a 
train,  thereby  reducing  the  revenue  that  the  company  should  re- 
ceive for  transporting  the  commodity  to  its  destination.  Proper 
stowing  of  some  commodities  in  the  car  by  the  agent's  forces  will 
prevent  their  coming  in  contact  witii  tiie  doors  en  route. 

1  believe  that  every  car  man  can  recite  cases  where  cars  have 
been  loaded  at  the  freight  station  and  teaming  siding  to  be  de- 
livered to  a  connecting  line,  the  line  making  the  switcbing  move- 
ment receiving  but  $3  for  such  movement  and  paying  to  the  re- 
ceiving line  from  S4  to  $20  for  a  transfer  or  readjustment  of  the 
lading  Instead  ot  the  line  which  made  the  switching  movement 
receiving  a  profit  from  each  haul,  it  was  assessed  a  larye  amount 
of  money  above  the  switching  charge.  This  also  applies  to  a 
load  where  the  destination  is  on  the  line  where  the  car  was 
loaded.  Instead  of  being  placed  in  the  tirst  train  and  moving  to 
destination,  it  makes  a  shop  track  movement ;  a  large  amount  of 
money  is  spent  on  it  due  to  defects,  reducing  the  amount  of  net 
revenue. 
■..'-There  is  another  feature  to  be  taken  into  consideration  be- 
sides the  money  lost  in  the  immediate  case,  anci  that  is  a  dis- 
satisfied shipper.  He  expects  the  commodity  to  reach  his  cus- 
tom.er  on  a  certain  date  and  it  does  n(jt.  for  the  reason  that  the 
car  makes  a  shop  track  movement  with  the  load  and  is  delayed 
in  transit  from  24  to  48  hours,  and  in  some  instances  longer. 
This  is  particularly  bad  in  a  competitive  district. 

1  have  found  in  a  great  many  instances  where  1  have  investi- 
gated cases  of  delays  and  claims  for  damage  that  cars  bearing  in- 
spector's shop  marks  have  been  moved  from  the  distributing 
point  to  the  loading  point  and  loaded.  At  the  time  of  collecting 
the  cars  for  distrii)ution,  some  time  of  course  was  saved  in  not 
switching  out  the  defective  car.  One  department  saved  some 
time,  but  did  the  railroad  in  the  end  save  or  lose  money  ?  The 
answer  is  clear. 

A  group  of  thirty  ph<jtographs  taken  in  one  of  the  large  yards 
recently  shows  the  condition  of  the  lading  in  closed  cars.  They 
give  a  very  good  idea  of  the  poor  loading  and  the  absence  of 
doorway  protection.  In  every  instance,  the  initial  road  or  the 
road  loading  the  car  was  at  fault  in  not  seeing  that  the  load  was 
properly  placed  in  the  car  and  it  necessary  doorway  protection 
added.  The  initial  road  was  not  assessed  with  the  cost  of  re- 
arrangement and  the  application  of  doorway  protection,  but  the 
second  or  thir<l  road  handling  the  conmiodity  had  the  revenue  re- 
duced very  materially. 

.::.;A  lutmber  of  cases  of  bad  loatls  originate  at  stations  where 
there  is  114)  inspector  located  and  the  agent  passes  judgment  on 
the  loa<l.  Not  beinij  thorouiihly  conversant  with  the  rules  he  has 
insisted  on  the  inis;ipi)licatiiin  of  the  rules,  where  if  he  ha<l  taken 
the  matter  up  with  his  superior  officer  and  requested  the  services 
of  a  car  inspector  or  other  representative  thoroughly  conversant 
with  the  rules,  the  load  would  have  been  properly  loaded,  the 
shipper  satisfied  an<l  tiie  load  would  reach  its  destination  much 
sd«iner.  parsing  by  a  repair  yard  instead  of  into  it  for  adjust- 
ment or  possibly  transfer,f •;.;^y,;;;;U.;.,;^,   -;•;--•••;  7;^   :. 

It  is  the  duty  of  every  railroad  to  educate  the  shipi)ers  located 
on  its  line^  in  the  proper  method  of  loading  material,  both  in 
open  and  closed  cars.  This  can  be  done  very  easily  by  furnish- 
ing the  industrial  plants  with  a  copy  of  the  Master  Car  Builders' 
loading  rules  and  flelegating  a  representative  of  the  railroad 
who  is  thorouijhly  familiar  with  them  to  instruct  the  shipper. 
I  have  ha'l  considerable  experience  along  this  line  and  while  I 
have  met  with  some  objections  from  shippers,  the  majority  have 
shown  a  willingness  to  co-operate  with  the  railroad  company 
in  the  proper  loading  and  sccurins;  of  their  commodity  so  as  In 
insure  its  reaching  its  destination  safely  and  without  delay.  Co- 
operation of  the  railroads  along  these  lines  at  large  terminals  is 
absolutely  necessary  and  what  are  the  demands  of  one  railroad 
as  to  loading,  if  in  strict  accordance  with  the  Master  Car  Build- 
ers' loading  rules,  should  be  the  demands  of  each  railroad  in  that 
district.     In  this  manner,  improper  loading  will  be  reduced  to  a 
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minimum.  It  is,  however,  djsolutely  necessary  that  the  rep- 
resentative who  is  delegated  te  impart  the  information  to  the  ship- 
per be  thoroughly  conversant  with  the  loading  rules,  as  1  have 
found  in  some  cases  that  inspectors  or  other  railroad  representa- 
tives ha\  e  insisted  on  the  shi  )per  using  a  certain  rule  which  did 
not   apply   to  the  particular    oad. 

in  a  large  district,  it  is  sui  prising  the  number  of  foreign  cars 
that  are  held  in  the  shop  anc  transportation  yards  awaiting  dis- 
position from  the  owner  on  iccount  of  their  physical  condition. 
1  can  safely  say  without  fean  of  contradiction  that  a  large  per- 
centage of  these  cars  started  kway  from  the  loading  point  carry- 
ing a  load  and  it  was  necessaiK'  to  shop  the  cars  and  transfer  all 
or  part  of  the  lading  in  order  to  make  repairs.  In  some  cases 
the  car  never  reached  the  destination  intended  with  the  load,  the 
load  going  forward  in  anotheif  car.  '•'■ 

During  the  past  year  1  have  jhad  occasion  to  watch  the  physical 
condition  of  the  box  cat,  which  I  must  say  is  deplorable.  Box 
or  house  cars  are  placed  on  the  shop  tracks,  and  sheathing  and 
siding  renewed  over  posts  and  braces  which  are  split  and  in  a 
great  many  instances  posts  arej  decayed  at  the  base  or  ends.  The 
car  receives  a  load,  bulges  at  flie  sides  and  ends,  and  claims  fre- 
quently result  from  loss  or  damage.  I  refer  particularly  to  the 
time  of  the  year  when  the  demand  is  great  for  box  cars  for  mov- 
ing grain  out  of  lake  ports.      I  '  M,/ -A./ "vi  "':;^- :-rt^/■^:'•V  •' V.' ■> 

At  one  of  the  large  terminals  1  made  a  check  for  a  few  days 
and  the  accompanying  table  spows  cars  shopped  on  account  of 
apparently  improper  loading,  causing  bulged  doors,  shifted  loads. 
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Total.    5S2     885     $259.35     5661.96     S921.31       $1.14       $1.62 

When  working  under  an  agr  ement,  as  in  the  Niagara  district, 
the  delivering  line  passes  a  ( ar  on  in  order  to  expedite  the 
movement  of  freight,  which  tD  my  mind  is  not  expediting  it 
because  it  does  not  make  any  vdifference  whether  a  car  of  this 
kind  lies  two  days  in  '"A"  road'i  yard  for  transfer  or  adjustment, 
or  whether  it  lies  in  "W  road's  yard  for  two  days.  :  :C 

It  has  been  found  that  at  po  nts  where  a  car  inspector  is  not 
located,  loads  are  often  unevenk'  distributed  in  cars  through  the 
ignorance  of  the  loader  and  also  due  to  the  agent  not  under- 
standing the  absolute  necessity  I  for  a  proper  distribution  of  the 
lading,  and  a  number  of  dera  Iments  have  residted  from  this 
cause. 

A  large  number  of  railroads  ;  ire  placing  in  service  new  80,000 
and  100.000  II).  capacity  box  ca  rs  and  fre(iuently  the  first  load 
they  receive  is  fertilizer,  hides,  pil  and  tar  in  barrels,  destroying 
the  car  for  the  loading  of  high  (|lass  commodities.  Many  car  de- 
partment men  have  undoubtedly  seen  this  class  of  car  loaded  in 
this  way,  and  adjacent  to  the  I  car  an  old  empty  60,000  lb.  ca- 
pacity car  perfectly  fit  for  the  1  )ad  of  hides.  •^■j^^yA:-r}.^^y^-r^^'-^;": 
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such  a  weak  condition  as  to  b 
the  cars.  The  only  way  for  the 
road  to  be  concreted. — The  En^  ineer. 


far 


being  in  use  for  only  a  few- 
weeks,  the  system  of  railless  cars,  which  was  started  in  Shringhai 
by  the  Shanghai  Tramway  Cor  ipany,  has,  it  is  announced,  had 
to  be  suspended   for  the  time    leing.     The  only   road  traversed 

road,  and  when  everything  was 
promising  well  it  was  found  th  it  the  road  foundations  were  in 

!  unable  to  stand  the  weight  of 
service  to  be  retarded  is  for  the 
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Conducted     to    Determine    Operative    Efliciency; 
Comparison  Between  Laboratory  and  Service  Tests 

■y^:^^:':->''''^-l:>'BY  GEORGE  L.  FOWLER  ^       ^  ^  ;. 

"•vJ-      Consulting    Mechanical    Engineer,   New  York  ;^':v 
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During  the  past  winter  an  investigation  was^  conducted  to 
determine  the  operative  efficiency  of  the  Standard  exhaust 
ventilators  used  on  the  passenger  equipment  cars  of  the  New 
York  Central.  Prior  to  this  the  only  data  available  as  to  their 
operation  was  that  obtained  in  laboratory  experiments  con- 
ducted by  the  makers,  the  Standard  Heat  &  \'entilation  Com- 
pany of  New  York,  to  determine  the  ratio  existing  between 
the  velocity  of  the  wind  blowing  over  the  ventilator  and  the 
volume  of  air  that  would  be  exhausted  by  the  action  of  the 
ventilator.     This  data   will  be  referred  to  later. 

The  Standard  exhaust  ventilator  is  pressed  from  sheet  steel 
and  its  general  outside  appearance  is  that  of  a  quadrilateral 
pyramid  ,with  one  side  removed.  Its  base,  which  is  open,  is 
bolted  to  a  side  opening  in  the  deck  of  the  car.  Its  bottom 
is  the  side  removed  and  the  shape  is  such  that  when  air  is 
moving  past  it,  either  parallel  to  the  center  line  of  the  car  or 
at  an  angle  thereto,  an  induced  current  is  produced,  flowing 
out  at  the  open  side.  As  this  opening  communicates  directly 
with  the  interior  of  the  car,  through  the  base,  this  induced  cur- 

.'.rent  is  supplied  by  the  air  within  the  car  and  the  exhaustion 
f>f    this    air    follows,    coupled    with    the    ventilation    of    tlie    car 
itself. 
The    purposes    of    the    investigation    were    to    ascertain    the 

//■quantity  of  air  removed  from  the  car  per  hour,  under  the 
ordinary  conditions  of  service:  the  rate  of  the  exhaust  removal 
of  air  at  various  speeds,  so  as  to  obtain  the  percentage  of 
efficiency  as  compared  with  the  results  of  laboratory  investiga- 
tion, which  latter  may  be  regarded  as  the  theoretical  or  highest 
efficiency ;  the  effect  of  wind  direction ;  the  eflfect  of  the  loca- 
tion of  the  ventilator  on  the  car.  or  the  car  in  the  train ;  the 
movement  of  the  air  currents  within  the  car;  the  Variation  in 
barometric  pressure  within  and  without  the  car,  and  the  amount 

::.oi  air  delivered  at  the  breathing  zone.   .;  -  vav  v;'':-^v? 

The  car  selected  for  the  purpose  was  a  standard  steel  passen- 
ger coach  of  the  Xew  York  Central  lines,  r  It  was  69  ft.  4  in. 
long  inside  and  had  a  seating  capacity  for  84  passengers  and  a 
cubic  content  of  about  5.160  cu.  ft.  The  car  was  fitted  with 
twenty  Standard  exhaust  ventilators,  ten  on  each  side,  alternat- 
ing with  plain  perforated  metal  deck  opening  screens  of  which 
there  were  eleven  on  each  side.  Roth  deck  and  exhaiist  oi)en- 
iiigs  could  be  closed  by  a  Cheeny  deck  sash.  The  deck  openv-  .' 
ings  measured  2S}-^2  in.  by  8''4  in.  The  exhaust  openings  were 
trapezoidal  in  form  and  had  a  free  opening  of  54' i  sq.  in.,  or 
.i7i^  sq.  ft.,  which  was  reduced  by  the  dial  of  the  anemometer 
placed  in  front  of  theiii  to  .359  sq.  ft.  No  screen  or  netting 
was  used  with  them.       O:         ;^.  r     i .  '  Ai  "^-v^V -.■■r^o- :=■.  :^'  .^ 

For  the  purposes  of  the  investigation  the  car  was  equipped 
^vith  a  vane  anemometer,  registering  to  100.000  ft.  of  air  flow, 
placed  in  front  of  each  of  four  of  the  exhaust  openings  on 
each  side.  There  was  one  at  each  end  exhaust,  with  the  other 
,  .two  spaced  equally  between,  which  made  one  for  each  third 
ventil-itor.  ■:^-.;\ 

A  cup  anemometer  of  the  regulation  government  type;  was 
placed  on  the  center  of  the  roof  of  the  car  deck  on  the  outside. 
It  was  arranged  to  make  and  break  an  electrical  circuit  for 
each  one-tenth  of  a  mile  of  the  flow  of  the  wind.  Tiiis  electri- 
cal circuit  was  arranged  to  operate  a  telegraph  sounder  by 
which  a  signal  was  given  for  each  one-tenth  of  a  mile  of  flow 
of  air  over  the  roof  of  the  car.-''  . 


A  Boyer  speed  recorder  w-as  attached  to  one  of  the  axles  of 
the  car,  and  the  wire  to  the  indicator  was  led  up  into  the  car. 
This  made  it  possible  to  ohserve  the  speed  at  any  instant  and 
also  retain   a  graphical   record  of  the   speed  of  the  whole   run. 

A  wind  vane  oi  standard  government  dimensions  was  placed 
on  the  center  of  the  deck  roof,  in  line  with  the  cup  anemometer, 
but  at  the  other  end  of  the  car.  The  stem  from  this  vane  ex- 
tended down  into  the  car  and  had  attached  to  it  a  pointer  ro- 
tating over  a  dial,  thus  indicating  at  all  times  the  angle  at 
which  the  wind  wa«  blowing  against  the  car,  as  a  resultant  of' 
its  own  normal  motion  and  that  of  the  car.  ■.■--:' 

A  clock  was  arranged  to  make  and  break  an  electrical  circuit 
at  two-minute  intervals.  This  was  connected  with  a  bell  which 
sounded  a  signal  for  the  taking  of  readijigs. 

The  apparatus  used  for  the  determination  of  the  variation  is 
barometric  pressure,  inside  and  outside  the  car,  consisted  of 
a  wooden  box,  measuring  7  in.  by  7  in.  by  8'4  in.  In  each  of 
live  of  the  six  sides  of  this  box.  eight  holes  were  bored.  These 
were  each  5/16  in.  in  diameter  and  were  widely  scattered  over 
the  sides.  In  the  sixth  side  a  hole  was  bored  large  enough 
to  admit  the  insertion  of  a  rublwr  tube  having  a  bore  >«  in.  in 
diameter.  One  end  of  the  tube  thus  communicated  freely  with 
the  interior  of  the  b<ix,  while  the  other  end  was  attached  to 
one  leg  of  a  L'-tube.  which  was  half  filled  with  colored  water. 
The  box  was  bolted  to  a  board  which  replaced  one  of  the  deck 
opening  screens.  The  small  holes  opened  to  the  outside  air 
and  the  rubber  tube  led  down  to  the  U-tube  within  the  car, 
one  leg  of  which  was  open  to  the  air  inside  the  car.  It  was 
thought  that  the  air  entering  the  box  through  the  small  holes, 
and  under  the  influence  of  the  pressure,  would  have  its  velocity 
greatly  reduced  by  the  relative  sectional  area  of  the  box  to  that 
of  the  holes:  that  it  would  be  so  essentially  calm  as  to  produce 
no  eflfect  either  for  exhaust  or  pressure  at  the  end  of  the  tube, 
and  that  the  barometric  pressure  within  would  l)e  that  of  the 
external  air,  uninfluenced  by  the  motion  of  the  car.  The  areas 
were  to  each  other  as  about  80  to  1,  so  that  air  entering  the 
box  at  the  highest  recorded  wind  velocity,  even  though  un- 
checked by  passing  through  a  rough  hole  5/16  in.  in  diameter 
and  1  in.  long  would  move  through  at  a  rate  of  less  than  oue 
mile  an  hour.:;x^VY'..  ,.'■■•■  ■'  ■'■^''^■-■■-'-.•'•--'•V.",;:  ''"'r^.  ..•■'.l-'i-Vrv?-}-/'^'':' "'. 
;-y:7  rVy-:;^.--.%;-"'";'<  T;  \,   -       \ioveue^  .V'  '    .S  ■'■''^•C..>  -  0'\'1;.'"'^, 

Thie  car,  so  equipped,  was  handled  on  regular  passenger 
trains  for  one  round  trip  between  Albany  and  Buffalo;  two 
round  trips  between  Albany  and  Syracuse,  and  one  round  trip 
l)etween  .Mbany  and  W  eehawken.  a  total  distance  of  1.466  miles.: 
With  one  exception  the  trains  were  express.  Between  Albany 
and  BuflFalo  six  intermediate  stops  were  made  westbound,  and 
sixteen  eastbound.  Between  .\lbany  and  Syracuse  there  were 
lifteen  westbound  and  twelve  easlboun<l.  Between  Albany  and 
Weehawkeii,  there  were  thirty-four  southlxjund  and  ten  north- 
bound.   '  ■.  ^x'^-^'-i  ..r-,  '■_:  "         c"  ■:'■['■:  ••;■-":'/  *•«   ■'■'■  '^-'■■'•r-''  :v-  '  ^-  'K 
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.Readings  at  two-minute  intervals  were  made  of  the  speed 
of  the  train,  the  velocity  of  the  wind  relative  to  the  car  and 
the  direction  of  the  wind  relative  to  the  car.  .\t  fifteen-minute 
intervals  readings  were  taken  of  the  anemometers  in  the  ex- 
haust openings,  and  at  intervals  between  these  readings  ob- 
servations were  made  of  the  rate  at  which  air  moved  through 
the  exhaust  openings.  The  rea<lings  for  these  ob.servations 
were  taken   at   15  and  30  seconds  intervals,  the  time  and   speed 
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of  the  train  being  also  noted.  From  the  time  at  which  the 
observations  were  made  it  was  possible,  by  means  of  the  two- 
minute  readings,  to  determine  the  velocity  of  the  wind  relative 
to  the  car.  ':  v  ■•' 

%.y>.-.'-..    >..,.-       j^l^OCNT   OF    AIR   REMOVED    PER    HOUR 

.  "  The  amount  of  air  removed  from  the  car  per  hour  was  de- 
termined by  the  regular  readings  of  the  anemometers  placed 
in  the  exhaust  openings.  The  individual  readings  were  widely 
scattered,  but.  when  grouped  and  gathered  under  averages  of 
speeds  increasing  by  increments  of  live  miles  an  hour,  they  were 
found  to  increase  with  the  speed,  and  show,  as  would  be  ex- 
pected, that  the  amount  of  air  removed  varied  with  the  speed. 
The  amount  of  air  removed  from  the  car  under  observation, 
m  the  eight  runs  involved,  averaged  2%.699  cu.  ft.  for  each  of 
the  eight  ventilators  to  which  anemometers  were  attached.  If 
this  total  is  divided  by  the  number  of  hours  that  the  car  was 
under  observation,  which  was  41.  we  have  an  average  removal 
of  7.236  cu.  ft.  of  air  per  ventilatwr  per  hour.  This  covers  all 
speeds  and  conditions  of  operation  from  standing  still  to  76 
miles  an  hour.  The  average  speed  of  all  the  trains  between 
terminals  was  3.S.7  miles  per  hour,  elapsed  time. 

The  rate  of  the  removal  of  the  air  through  the  exhaust  ven- 
tilators was  obtained  by  taking  readings  of  an  anemometer, 
placed  at  one  of  the  openings  of  an  exhaust  ventilator,  at  such 
short  intervals  of  time,  and  in  connection  with  the  actual  speed 
of  the  train  at  the  instant,  that  it  was  possible  to  determine  the 
actual  rate  at  which  the  air  was  removed  at  different  speeds 
of  train  and  wind.  During  the  whole  period  of  these  investi- 
gations, there  was  little  or  no  wind  stirring.  The  result  was 
that  wind  velocity  relative  to  the  car  corresponded  very  closely 
to  that  of  the  car  itself. 

"The  readings  referred  to  were  taken  at  intervals  of  15  or  30 
seconds,  and  at  speeds  that  ranged  from  zero  to  75^j  miles 
nn  hour  for  the  speed  of  the  train,  and  from  zero  t<.  72  miles 
an  hour  for  the  speed  of  the  wind  relative  t(^  the  car.  There 
were  201  of  these  observations,  and  they  have  been  grouped 
together  in  t'lve-mile  intervals  of  speed  and  plotted  in  the  ac- 
companying diagram,  under  the  average  speeds.  The  anemome- 
ter readings,  thus  obtained,  have  been  taken  to  indicate  the 
rate  of  flow  of  air  through  the  ventilator  at  the  several  ob- 
served speeds,  and  this  has  l)een  considered  to  have  been  uni- 
form throughout  the  whole  area  of  the  exhaust  opening.  This 
is  warranted  by  the  results  of  laboratory  investigations,  in 
which  it  was  found  that,  when  the  direction  of  the  wind  cur- 
rents was  parallel  or  nearly  parallel  to  the  center  line  of  the 
car.  the  rate  of  exhaust  flow  was  uniform  over  the  whole  area 
of  the  ventilator  opening.  This  diagram  shows  a  general  pro- 
gressive increase  in  ventilator  capacity  on  a  straight  line  up  to 
60  miles  an  hour  of  train  and  wind  speed.  In  this  case,  the 
train  and  wind  speeds  being  so  nearly  the  same,  it  is  impossible 
to  differentiate  between  them  in  the  construction  of  the  median 
line. 

I'or  the  purposes  of  comparison  the  diagram  of  the  ventila- 
tor capacities  obtained  in  the  laboratory  is  pbjtted  with  those 
obtained  in  service.  In  the  case  of  the  laboratory  investigation 
the  capacities  given  are  those  obtained  with  the  air  moving 
parallel  to  the  center  line  of  the  car.  and  it  is  interesting  to 
note  that  there  was  a  steady  increase  of  capacity  directly  as 
the  speed  up  to  60  miles  an  hour,  followed  by  an  immediate 
falling  off  as  that   speed  was  exceevled. 

Owing  to  the  absence  of  wind  during  the  tests  the  direction 
of  the  residtant  wind  relative  to  the  car  indicated  only  a  .slight 
deflection.  The  average  for  all  of  the  runs  was  but  9.35  deg., 
and  it  was  near  this  point  that  the  vane  stood  for  mo«t  of  the 
time.  For  this  reason  it  is  fair  to  compare  the  ventilator 
capacities  obtained  in  practice  with  those  of  the  laboratory,  as 
is  done  on  the  diagram.  If  a  comparison  is  made  of  the  rela- 
tive capacity  of  the  ventilator  under  the  two  conditions,  it  will 
be  found  that  up  to  a  speed  of  60  miles  an  hour  the  efficiency 
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in  service  was  about  70.5  iper  cent  of  the  theoretical  capacity 
of   the   ventilator,   as   measured   by   the   laboratory   e.xperiments. 

I'or  the  purpose  of  making  a  practical  appbcation  of  these 
results,  let  us  take  the  figures  already  set  forth  as  an  example 
of  what  was  done  on  the  eight  runs  under  consideration.  In 
these  we  have  an  average  performance  per  ventilator  of  re- 
moving 7.236  cu.  ft.  of  aif.  and  that  at  an  average  speed  of 
35.7  miles  an  hour,  and  urider  widely  varying  conditions  from 
standing  still  to  a  speed  of  j76  miles  an  hour.  According  to  the 
diagram  each  ventilator  should  remove  about  6,700  cu.  ft.  of 
air  per  hour.  The  actual  performances  throuiib  a  wide  range 
of  conditions  check  very  clpsely,  therefore,  with  those  obtained 
from  a  detailed  study  of  afi  individual  ventilator.  As  the  line 
of  the  diagram  is  straight  from  0  to  60  miles  an  hour,  the 
capacity  of  the  ventilator  varies  directly  with  the  speed,  and 
may  be  obtained  by  multiplying  the  latter  i)y   ISS. 

Again,  if  we  take  the  iverage  speed  of  the  train  during 
elapsed  time  from  the  start  lo  the  last  reading  of  the  anemome- 
ters, and  credit  each  anemo|neter  for  the  removal  of  an  amoinit 
of  air  corresponding  to  the  ielapstd  time  and  tlie  average  speed 
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of  the  train  in  accordance  w  th  the  diagrams  presented,  it  will 
l)e  found  thai,  according  to  tl  at  diagram,  each  ventilator  should 
have  removed  2H2.7*^7  cu.  ft.  of  air.  Comparing  the  two.  we 
find  the  average  actually  reiT  oved  was  4.9  per  cent  more  than 
that  calculated  with  the  diagrim  as  a  base.  Hence  the  diagram 
mav  be  assumed  to  reiiresvn(  the  conservative  capacitv  of  the 
ventilator,  as  this  small  ptrcontage  of  variation  is  well  within 
that   allowable.  ;.. 

EFFECT    by    l.()CATiOM  \-    ■>>  V;:v>^-::  >V/v  i^:  ;.? 

During  the   course   of   the   investigati<ins   the   car   was   i)lace\l 
in    different    positions,    from    ^leing    next    to    the    engine    to    the 


seventh    in    the    train.      It    wil 


data  available   from   so  small   a  number  of  runs  is  too  meagre 


to   make   definite   conclusions 


)ossible ;    but   what  there   is    indi- 


be    readilv    understood    that    the 


cates  that  the  location  of  thi  car  in  the  train  does  have  an 
effect  on  the  operation  of  the  exhaust  ventilators,  in  order  to 
determine  this  it  was  necessary  to  consider  both  the  amount 
of  air  exhausted  and  the  spe  "d  of  the  train.  In  this  1  have 
taken  the  total  amount  of  air  exhausted  and  prorated  it  among 
the  eight  ventilators  that  wer  >  fitted  with  anemometers.  This 
gives  the  average  rate  of  operation   for  the  car. 
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According  to  the  diagram  the  amount  of  air  exhausted  varies 
(Hrcctly  with  the  speed,  so  that  by  dividing  the  average  amount 
(if  air  exhausted  by  the  average  speed  of  the  train  a  quotient 
will  be  obtained  that  may  be  called  the  base  unit  of  the  opera- 
tion of  one  ventilator  for  the  particular  run  under  considera- 
tion. If  we  take  the  averages  of  all  readings  and  plot  them 
in  accordance  with  the  location  of  the  car  in  the  train  we  lind 
that  there  is  a  slow  falling  away  in  total  capacity  as  the  car 
is  moved  back  from  the  engine;  until  for  the  seventh  car.  it  is 
about   14  per  cent  less  than   for  the  tirst. 

The  effect  of  ventilator  location  on  the  car  is  also  noticeable. 
iJy  taking  ihe  ventilators,  iitled  with  anemometers  in  pairs,  as 
ihcv  were  opposite  each  other,  and  averagmg  each  pair  for  the 
several  trips,  it  appears  that,  going  back  from  the"  front,  there 
is  ;i  steady  fall  in  efficiency  from  the  first  to  the  third,  with 
a  rise   for   the   fourth.     •:-■•/>:■  ^. ;-;;:,  t-   ;:  •;• 

This  indicates  that  the  ventilators  at  the  forward  end  of  the 
car  are  most  etBcicnt,  and  thai  there  is  a  falling  off  in  cfficienci' 
at  the  middle  of  the  car  and  a  rise  again  towards  the  rear. 

MOVEMENT    OK     .MR     CLRRF.NTS     WITHIN     THE    CAK 

Careful  observations  were  made  of  the  movement  of  the  air 
currents  within  the  car.  This  was  done  by  means  of  smoke 
produced  at  the  points  at  which  it  was  desired  to  make  ob- 
servations. The  doors  and  windows  of  the  car  fitted  closely 
in  their  frames.  .At  the  cracks  of  the  doors  there  was  never 
sut^'cient  air  movement  to  operate  an  anemometer,  though  a 
coolness  could  always  be  detected.  Also  in  the  body  of  the 
car  below  the  seven-foot  line  above  the  floor,  no  air  currents 
of  sufbcient  intensity  to  operate  an  anemometer  could  be  de- 
tected at  any. time.  The  anemometer  explorations  were,  there- 
fore, all   made   in   the   deck   space,     .j^ 

W  hen  the  car  was  running  at  60  miles  an  hour,  an  anemome- 
ter placed  at  the  back  end  of  the  deck  opening,  which  was  5  ft. 
6  in.  from  the  end  of  the  car.  showed  air  velocities  of  from 
IW  to  575  ft.  per  minute  when  the  opening  was  at  the  front 
end.  One-quarter,  of  the  way  across  the  deck  and  opposite  the 
oi)ening  they  were  still  higher,  and  when  the  anemometer  was 
placed  close  to  the  ceiling,  they  ran  from  735  to  976  ft.  per 
minute.  Out  at  the  middle  of  the  deck,  still  close  to  the  roof, 
they  fell  to  from  250  to  440  ft.  per  minute.  As  the  exhaust  was 
approached  on  the  opposite  side  of  the  car.  three-quarters  of 
the  way  across,  the  velocities  increased  again  to  from  600  to 
6N0  ft.  per  minute.  Dropping  down  into  the  car  they  ranged 
from  700  to  H35  ft.  per  minute,  even  as  low  as  the  deck  sill,  but 
no  movement  of  the  anemometer  could  be  obtained  l>elow  the 
line  of  the  parcel  rack.  This  will  give  an  idea  of  the  velocities 
at  which  the  air  entered  the  car.  '  '■''■^■•"''^"''''^:^'-"_ 

Studies  of  smoke  movement  showed  that,  when  produced  in 
the  deck,  it  did  not  come  down  into  the  body  of  the  car.  but 
swept  along  towards  the  nearest  exhaust  ventilator  and  was 
carried  out.  When  produced  below  the  line  of  the  deck  sill 
it  was  quickly  dissipated,  but  slowly  came  down  into  the  car 
and  then  took  an  upward  movement  towards  the  ventilators. 
When  produced  in  the  body  of  the  car  in  the  breathing  zone,  it 
started  at  once  for  the  deck,  was  nearly  dissipated  when  it 
reached  the  sash  of  the  ventilators  and  was  then  carried  out 
with  great  rapidity.  •>-•. 

On  the  run  from  .\lbany  to  Weehawken  and  return,  6b-' 
servations  were  made  as  to  tunnel  conditions  and  effect.  It  is 
the  practice  of  the  road  to  close  all  of  the  deck  openings  and. 
at  times,  all  of  the  exhaust  ventilators,  when  passing  through 
tunnels,  of  which  there  are  three  of  some  length.  These  are 
known  as  the  West  Point,  Haverstraw  and  Weehawken  tun- 
.nels.  There  is  a  fourth  and  shorter  one  at  Rondout  creek,  but 
the  locomotive  is  out  of  this  before  the  rear  of  the  train  has 
entered. 

In  the  runs  under  consideration  all  deck  openings  and  all 
of  the  exhaust  ventilators  to  which  anemometers  were  applied, 
were  left   open.      Immediately   upon   entering  the  tunnels,   large 


volumes  of  dense  black  smoke  rolled  in  at  the  front  deck  open- 
ings.    The  smoke  swept  back  along  the  roof  of  the  deck  and 
out  at  the  exhausts.     None  of  it  came  down  into  the  body  oi:. 
the  car  and  none  of  it  was  perceptible  to  the  senses,  even  to-...; 
those   immediately   beneath,   when   it  was   so   dense   overhead   as   ' 
to   obscure    the    head    lining.      This   was    true    not    only    of    the 
experimental   car,    but    also    in    the    regular    working    coach   oc-;.", 
cupied  by  passengers,  whose  ventilation  was  regulated  to  accord.'.  :: 
with  that  used  in  the  experimental  car  itself. 

The   runs    from    Albany   to   Weehawken.   on    the    West    Shore, '-•■ 
were  made  with  the  twofold  object  of  obtaining  data  as  to  the".: 
action   of  the  ventilators    in    tunnels   and    when   running   along- 
side a  high  bank  with  a  free  and  clear  space  on  the  other  side   , 
of    the    car.      These    conditions    obtained    on    the    W  est    Shore.  "' 
where,  for  long  distances,  the  track  is  laid  along  the  bank  of 
the  river  with  high,  steep  banks  on  the  west  and  the  oi)en  river  ;-.^ 
on  the  ea.st. 

It    was   suggested    that,    under   these    conditions,    it    might    l)e 
possible   that   eddy    currents,    created    by   the   normal    wind    and:". ;; 
the  movement  of  the  car  close  to  the  bank,  might  be  of  such  ? 
a  character  as  to  cause  the  exhausts  to  act  as   intakes.      Noth- •. 
ing   of   the   kind   could   be   detected.     The   ventilators   invariably"^ 
performed'  their  true  functions  as  exhausters  of  the  air  within 
the  car.  whether  ruiming  in  the  open,  through  tunnels  or  close 
to  a  side  bank.  .-    Vi    >-   ,->^  .-,"/;   ui  vi -.^ . .....v  •■• 

..  ■•  :,  B.VROMETRIC     PRESSL'KE     INSIDE     AND    OUTSIDE     THE     C.\R 

Under    all    ordinary    working    conditions,    there    was    no    per- 
ceptible difference  in   the   height   of  the  water  in  the  two  legs 
of  the   L'-tube.     But.  with  all  deck  openings  closed,  and   the  30 
exhaust    ventilators,    with    which    the    car    was    equipped,    open, -V' 
there  was  a  rise  of  level  on  the  car  side  of  the  U-tube  of  1/16    -■ 
in.  when  the  car  was  running  at  a   speed  of  53  miles  an  hour, 
and  the  wind   velocity  over  the  roof  was  about   54'4    miles  an 
hour,    thus    showing    that,    under    these    conditions,    the    ventila-S.-- 
tors  were  capable  of  producing  a  partial  vacuum  in  the  car..:.. -,,.... .• 

•■'•-"amount     of      VIR     DELIVERED     TO     THE     BRE.XTHINC     ZONE        >'      ' 

Attention   has  already  been   directed  to  the   fact   that  the  cir- 
culation of  air  through  the  car.  under  all  conditions  of  service,...' 
w  as   of   too   quiet   and   gentle   a   character   to   be   measured   or  -.",'. 
detected   by   the   delicate  anemometers   used.     That   there   was  a    '• 
circulation,   constant    and   persistent,   is    shown    by    the   observa-     ' 
tions  of  smoke   movements.     The  means  adopted   to  determine 
the  efficacy  and  efficiency  of  this  movement  was  that  of  taking 
samples  of  air  from  the  breathing  zone  of  working  cars  occu- - 
pied   by   passengers.      These    samples    were   afterw:ards  analyzed.'-, 
for  their  content  of  carbon   dioxide.  :•;■'•    '     '   •••■''\f"' 

The   method  is  generally   known   as   that   of    Pettenkofer  and... 
"consists   in   estimating   the   vitiation   of   the   atmosphere   by   de- V 
terminating  the  amount  of  carbon  dioxide  that  it  contains,  and  ' 
from  this  computing  the  amount  of  air  supplied  for  ventilation."/^: 

bor    the    ])urposes    of    calculation    it    was    assumed    that    each  : .^ 
passenger  would  excrete  .6  cu.  ft.  of  carbon  dioxide  per  hour, .  • 
and   that   the   incoming   fresh   air   was   <liluted   with   4  parts   in 
10.000  of  carbon   dioxide.     The  calculati(m   is.  then,   simply   that 
of   estimating   the   amomit   of   such    air   that    would   have   to  he 
supplied,    for    the    time   and    number   of    passengers    concerned,   • 
to   produce   an    atmosphere    containing   the   amount  o.£   vitiation-^-"; 
indicated   by   the   analyses   of   the    samples   taken.  "j; 

The  method  of  collecting  the  samples  was  as  follows:     Two '' 
ordinary  cautery  bulbs  were  used  for  pumping  the  air  into  the  ;!',: 
receiving  bottles.     The  admission  valves  of  the  two  bulbs  were,;" 
held  close  together  and  at  arms  length  from  the  operator  who  ; 
squeezed  them.     Their  delivery  pipes  led  to  the  bottom  of  tw<» 
clean  8-oz.    white-glass  bottles.      The  bulbs    themselves  had    a  • 
capacity   of  about  4  oz.     This   method   insured   the   delivery   oi''~: 
the  samples  of  air  to  the  bottom  of  the  bottle  and  the  forcing 
of  the  previous  contents  out  at  the  neck.     In  accordance  with 
the  practice  and  recommendations  of  the   Bureau  of  Mines  thC;,'. 


'■■;»■ 


''^•-■■'■''i^-l:\.  V-. 
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i^-.;.  bulbs    were    squeezed    at    least    fifty   times    in    the    collection    of 
-:    each  sample.     The  use  of  two  bulbs  delivering  to  two  separate 
•  ;l)ottles   was   merely   to   secure   two   samples   as   nearly   identical 
:.,.  as  possible  for  check  analyses  in  case  of  doubt  or  accident. 
;  .      The  samples  were  collected  by  walking  slowly  along  the  aisle 
_^,  :.;©f  a  working  car.     Immediately  after  the  collection  of  the  sam- 
.    pie   the   necks   of    the    bottles    were   closed   by   the   insertion    of 
Soft   rubber  stoppers  of  the  best  quality  obtainable,  and,  at  the 
end    of   the    run,    these   were    in    turn    scaled   by    dipping   in   a 
melted    mixture    of    beeswax    and    turpentine.      Every    possible 
effort  was  thus  made  to  insure  the  samples  being  truly  repre- 
sentative of  the  average  condition  of  the  air  in  the  car  at  the 
time    they   were   taken.     They   were   all   obtained    from   cars    in 
regular    service    and    the    positions    of    the    ventilator    openings 
were  recorded. 
. .      While  the  special  car  was  in  service,  the  working  coach  next 
v-to  it  in   the  train   was  used  to  obtain   the  air  sami)les.  and   its 
■    ventilators  were  arranged   in  the  same  manner  as  those  of  the 
special  car,  the  only  difference  between  the  two  being  the  li>ca- 
.  .,tion  of  the  two  cars  in  the  train  and  its  effect  on  the  operation 
^  .  of   the   ventilators.     The  effects   of  this   have,  necessarily,   been 
"neglected. 

In  a  report  to  the  Master  Car  Builders*  Association,  in  1908, 
a  committee  placed  the  amount  of  fresh  air  that  should  be 
supplied  for  the  ventilation  of  a  j)asseii,tier  car  at  l.CKX)  cu.  ft. 
per  passenger  per  hour.  Tlie  results  of  these  tests  show  that 
this  amount  was  exceeded  in  every  instance,  and  that  this  was 
accomplished  without  producing  strong  air  currents  or  drafts 
in  the  breathing  zone.  .    .....  -. .    . 

coxctrsioNS 

The  conclusions  to  be  drawn  from  this  investigation  are  that: 
.;..  One  Standard  exhaust  ventilator  will  supply  sufficient  air  to 
the  breathing  zone  to  meet  the  requirements  of  four  passengers 
on  the  basis  of  1.000  cu.  ft.  per  passenger  per  hour.  Its 
capacity  varies  (Hrectly  as  the  speed  of  the  train  up  to  60  miles 
an  hour.  The  actual  capacity  in  cubic  feet  per  hour  e(|uals  the 
speed  of  the  train  in  miles  per  hour  multiplied  by  188.  This 
actual  capacity  may  be  taken  to  be  about  70  per  cent  of  the 
theoretical    rating. 

I  he  location  of  the  car  in  the  train  has  an  effect  on  the  ef- 
ficiency of  the  exhaust  ventilator.  Speaking  generally,  the 
nearer  the  car  to  the  engine  the  higher  the  efficiency.  There 
is  probably  no  mathematical  ratio  determinable  for  this. 

The   location    of   the    ventilator   on   the   car   has   an   effect   on 
its    efficiency.     The   ventilators   near   the   ends   of  the   car   have 
a   higher   capacity   than    those   at   the   center,   and   those    at   the 
.;  front   have   a   greater   capacity   than   those   at   the   rear. 
:       N'o    perceptible    drafts    are    created   by   the    Standard    exhaust 
•Ventilators  below  the  tops  of  the  windows.     There  is  a  gentle 
movement  of  the  air  down  into  the  body  of  the  car,  and  up  to 
the  deck  in  a  complex  system  of  currents,  that  cannot  be  dif- 
ferentiate<l. 
•"     Smoke  or  noxious  vapors  entering  the  car  at  the  deck  open- 
ings do  not  come  down  into  the  body  of  the  car,  but  are  drawn 
out   through   the   exhaust   ventilators. 

High  banks,  cuts  or  timnels  have  no  effect  on  the  action  of 
the   Standard   ventilator. 

It  is  not  necessary  to  close  the  ventilators  when  passuig 
through   tunnels.  .'■■.    -. 

The  heating  of  car  near  floor  is  successfully  accomplished. 


Etching  on  Glass. — A  simple  method  of  etching  glass  is  to 
coat  it  with  melted  candle-grease,  and  draw  the  pattern  to  be 
etched  in  the  wax  with  a  sharp  needle  point.  Then  expose  the 
glass  to  the  action  of  vapor  of  hydrofluoric  acid,  generated  by 
acting  on  fluorspar  with  hydrochloric  acid,  and  gently  warm. 
The  gas  must  be  generated  in  a  lead  vessel,  as  it  attacks  most 
substances.  It  is  very  poisonous,  and.  therefore,  care  must  be 
taken  not  to  inhale  it. — American  Machinist. 
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STEP-LADDER  FOR  SLEEPING  CARS 


ight  step-ladder  whicii  has  met  with 
upper  berth  ladder  for  sleeping  cars 
The  main  frame  is  made  of  chan- 
angles,  the  treads  are  covered  with 
r  combines  lightness  with  strength.. 
The  method  of  securing  tlje  top  of  the  ladder  to  the  berth  in- 
sures against  slipping  anq  possible  accident  therefrom.  The 
locking  arrangement,  detail^  of  which  are  shown  in  the  drawing, 


„    4  ^'**^ 


The  engraving  shows  a 
considerable  success  as  an 
on  the   Canadian  Northern, 
nels.  the  folding  legs  are 
carpet  and  the  whole  lad 


Arrangement 
I'  of  lock. 

-33 


Brass  Plg-fe  a  f  Edge  of  Serf h. 
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Sec  f ion  C-C. 


3ecfion  D-D. 


See  Hon  B-B. 
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Step- Ladder  Used  in  Sleeping  Cars  on  the  Canadian   Northern 


is  on  the  back  of  the  tread 
tached  and  serves  to  secure 
not   in  use.     The  space  betw 


to  which  the  1-in.  webbing  is  at- 
the  prop  against  the  ladder  when 
ren  the  top  of  the  ladder  and  the 
top  tread  is  completely  enclosed  at  the  sides  and  back.  This 
ladder  was  developed  in  the  office  of  A.  L.  Graburn,  mechanical 
engineer  of  the   Canadian   N  srthern,   Toronto,   Ont. 


Accidents  Die  to  Poor  Li  ;htinc.. — That  fully  25  per  cent  of 
the  accidents  to  workmen  arc  caused  by  insufficient  lighting  for 
men  working  at  night,  is  the  )pinion  of  experts  who  have  made 
a  stu<ly  of  the  subject.  It  is  estimated  that  $250,000,000  is  the 
average  annual  cost  of  injurie ;  to  workmen  in  the  United  States 
alone,  and  that  over  50  per  crnt  of  these  accidents  are  prevent-."- 
able. — Pflf^iilar  Mechanics.     ..1..;  •.,-..!.•♦.'':• 

I'rotectinc    Met.als    AcMNTiT    He.\t. — A    recently    discovered 
process,    termed    by    its    invenror   "calorization."    said   to    protect 
combust il>le  metals  from  atmospheric  action  at  high  temperatures 
and  make  them  available  for  a  much  wider  range  of  usefulnessv  ; 
than  is  now  the  case,  was  recently  described  in  the  General  Elec-';'  ' 
trie  Review.    The  metals  are  Heated  in  revolving  drums  contain- 
ing,  among  other  things,   finely  divided  aluminum,  by  which   a. 
surface  alloy  containing  aluminum  is  produced.     Pieces  which  be—.-' 
cause  of  their  shape  and  size  gre  not  adapted  for  tumbling,  may  j;' 
be  calorized  by  packing  them  it,  or  painting  them  with  a  suitable 
mixture  and  heating  them.     Alter  iron  is  calorized,  the  effect  of 
heating  is  slight.     Instead  of  burning  and  the  scale  falling  off,"V; 
as  in  the  case  of  untreated  irofi.  practically  no  effect  can  he  de-^-J^-; 
tected. — American  Machinist.  .<=  i;-.'-' 
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BORING  AND   FACING   BACK  END   MAIN 
ROD  BRASSES  AND  DRIVING  BOXES 


BY  M.  FLANAGAN 
Master  Mechanic,  Chesapeake  &  Ohio,  Richmond,  Va. 


As  shown  in  ihc  drawing  the  base  of  the  chuck  is  centered  on 
the  boring  mill  table  by  means  of  a  cylindrical  projection  titling 
into  the  central  recess  in  the  table  and  is  secured  by  four  bolts. 
The  main  jaws  of  the  chuck  are  operated  by  a  right  and  left 
hand  screw  in  the  base  and  each  main  jaw  is  provided  with  a 


A  special  chuck  for  use  on  a  42  in.  Bullard  maximill  has  re- 
cetitly  been  fitted  up  at  the  Seventeenth  street  shops  of  the 
Chesapeake  &  Ohio.  Richmond.  Va.,  for  boring  and  facing  back 


Back  End   Main   Rod   Brass  Jn   Position  for  Boring  and   Facing 

Rod    Brass   Being   Reversed  After  Boring  and   Facing  One  Side  chuck,   the  horfzontal  Jaws  of  which   operate  at   right  angles   to 

the  main  jaws.     These  secondary  chucks  may  be   released   and 
end  main  rod  brasses  and  driving  boxes.     The  device  was  de-      revolved   through    180   deg..   and   again    accurately    located   in    a 
signed  by   Frank    B.   Moss,   general   foreman,   and   since  it  has     horizontal  position  by  the  pressure  of  the  work.   '; ■''-'/■   i-""-    : '';: 
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Detalls  of  Self -Centering  Chuck  for  Back  End  Main  Rod  Brasses  and  Driving  Boxes 


been  in  use,  laying  out  brasses  and  boxes  for  boring  has  been  After  having  finished  the  sides  and  inside  faces  of  the  flange*'- 

discontinued    altogether    as    the     chuck     accurately    centers    and       of  a  pair  of  back  end  main  rod  brasses  they  are  placed  in  the  chuck 
clamps  them  in  line  with  the  inside  faces  of  the  flanges.  as  shown  in  one  of  the  illustrations,  the  universal  action  of  the 
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^i3S: 


i^.\ll.\\.\^"   .\t.i-:  (iAXiT'n:.  mkch.wuai.   kditk 


■  hultis    were'  s^im'Cz.O»l    ai    least    lii'lx    tiiiK>    in    tlu'    Ci  .IKcuoii    of 
.■  cavil   >an>i)k-.     The  use  of  two  bulbs  Ucliverin>i   to  t\v<>  separate 

lM>Uk'!>  was  tnvrely  to  secure  two  »aniple>  as  marly  i<Kiuiial 
»■»  I><)Ssi1ile  for  clicfk  analyses  In  case  of  «l"ul>l  or  a^'iifleiu. 
TUc  saniples  were  colleoie»l  by  walktn.i?  slowly  alonii  the  ai>k 
.. of  a  Workinii  car.  Ininie<liately  after  tiie  collection  of  the  sam- 
ple ibe  neoki?  (if  tile  bottles  were  closed  by  the  insertion  of 
<oi'(   rubber   ■"tnjijiers   .if   the  lK>t   «iiiality   obtainable,  and,   at    ilie 

:'  enil    .'f    the    run,    the>e    wtre    in    turn    sialetl    by    <lippitig    in    a 

.iiU'Ite*}" mixture    uf    Ix-eswax     an<l    turpentine.       l'\  ery     iirwsilile 

'■.:e(T<>T;t   \vas   thus   iliade   to    injure    ilu    s.-|iii]iK-<   l^einy    truly    reiire-. 
SeTarujve  of  the  average  condition  of  the  air  in   ilie  car  at   tlie 
.  tin>e   they    were   taken.      They    were    .ill    <>bt:iineil    from    cars    in 
Tf'JUhtr    ser\ice    and    thtt   p<'SUioii.s    of    the    ventilator    openiiiv:s 
\vert;^-rtc«rdccl,y ':,;;; '^v"- :"%;''.■;;■"-■'■.■,■  ■ 

\\1iiU'  the  special  car  \vas  iti  ■>er\  ice.  the  wi'ikim,'  coach  luM 
to  it  in  tile  train  wa!*  u<ed  to  olitaiu  the  air  >ampK  v.  anil  it^ 
ventilatory  were  .irranjjeil  in  the  >ami  m.inuer  a-;  th..>e  of  the 
^jM^ciareaf,  .the  <)nly  <HlVerepce  betuet  ti  ilu  \\\<<  lieim:  ilu-  b.i-a- 
tioii  Cif  tile  twv>.  cars  in  the  train  an«l  its  effect  on  the  opi-raiion 

^   of    the    \  entilator:?.':  'l  he    efftrCts .  of    tbi*    have,    in  ie-v.iril\ .    been 

'  luulecteil. 

In   a  rv])ort   to  the   Master  »  ar   l'.nibler>'    \-M>ciation.   in    1'H1S. 
_  a    Coinmittee    placed    the    anioum    of    fre-h    air    tli;U    ^lioubl    be 

'supplied  f<.ir  tht  \entiIation  of  a  ii;i>«.enLi<  r  car  at  l.dIXt  en.  ft. 
fH-r   pjFssen.yer   jier   h>'tn-.       The   n>tdt>   oi'   tlie>e   ti-t>    »ho\v    ihat 

.   this    anioinil    was   exceeded    in    every    iust.iuce.   ancl    ibat    thi-^    was 
'  acconijibVlud    witboiu    pr. 'diuitiu    ^trotii.;    air    I'lU'reiit'*    or    dr.ift> 
in   the  breathini;  ztHle.    ■       •     ■  -    .      • 

:-■•.    ■-.    '     '  •■■  ■"  i~y    .  ■■^■c<>xci;i'sioxs 

,    The  i'onchi>iio'ns  to  be  ilrawn  from  thi-  in\ e^titiation  are  that  : 
'>ne   Standard   cxh;;u-t    \  eniil:ttor   will    >ui)iily    >nl'hcient   air   to 
llu'  hreatliinjj  zoiTe,t«>  meet   the   re<|uirenunt^  of   four  iKissenizers 

..  OH    tile    hasis    of  •  l.()(N>    en.     ft.    jur    pa>^en.v:er    per    hour.       Its 

-\"a)»acit\  varie>  dinctly  av  tin.-  >|ieed  of  the  train  up  to  M)  miles 
an  lunir.  The  actual  capacity  in  cubic  feet  per  lioiu'  npials  the 
Speed  of  the  train  in  mile<  jur  hour  multijilied  by  ISS.  TIu.n 
.acttial  C^filiicify  fiiaj-  lie  taken  to  be  about  70  ]ier  cent  ..f  the 
ihtoreiical    ratini:. 

lire  loeatiou  oi  iIu  ear  in  the  train  ha<.  an  et'fect  on  tlii-  ef- 
ficiem-y  i>f  the  exhaust  \  iiitil.itor.  J^pe.ikin.t;  ueiurally.  the 
nearer  the  car  t"  the  eni^ine  the  hiyher  the  el'liciency.  There 
is   probably   no  matiiematical   ratio  delerminalde   for   thi^. 

The  loc.itiou  of  the  veutil.itor  on  the  car  lias  an  effect  on 
its    et}ici<ne\ .       The    ventilators    near    the    end-    of   the    car    have 

'.;n   hiuher    capacity    than    tho-.i'    at    the   center,    ami    ilio-e    ai    llu- 
front    have   a   greater    cap.icity    than   those   at    the   rear. 

;  -Vo  perceptible  draftv  are  creati-d  by  tlie  Standard  exhaust 
ventilators  below  the  foji-  ..i  the  winiIow>.  There  is  a  yentle 
mo\t-inent  oi   the   air  down   into  the  body  of  the  car.  and   up  to 

:   the   dt-ck    in    a   coinjih-x    ->-rtni   of  eiirrcnt-.    that    cannot    be    dif- 

,,ferentiated. 
;    .."^moki-   or   Hoxidu.s   \apors  entirin;.^   tlu    car  at    tlu-   deck   opt-n- 

■  i*j«s  <k>  n. 't  conle  down  into  the  body  of  the  car.  but  are  drawn 
out    tlirouub    tht    exhau»i    ventilators.  •  :   .      - 

llil^b  bank-,  cut*;  f<r  tunnel-  liavt-  no  efftct  on  the  action  of 
the    StatHi.'ird    ventilaii'r. 

It  is,  not  luce-sary  to  ck^.se  the  ventilators  when  pa--in!.; 
throuyh    tumul-.  ■      V'-    '   ..'■'.':';   "^  '■:''■'■'•.      ■'.'■':■ 

Tlu    lieatini;  of  ear  near  f\r»<r  !<  <ucce>^-fu11y  accomplished. 


.  •  Efriiixr.  nx  fji.A«s.— .\  simple  method  of  etchinj^  jilass  is  to 
<oat  it  with  meltc«l  candle-.urea-e.  and  draw  the  i)attern  to  be 
etched  in  tlu-  wax  with  a  -harji  luedle  iH>int.  Ihen  expo-e  tlu- 
jjlas>i  to  the  action  of  va[>or  of  hydrofluoric  aciil.  i;enerate<l  by 
actini,'  on  tliior-iiar  with  hydrochloric  acid,  and  i:entl\  warm. 
Tlu  ua-  nni.*t  be  };enerate<l  in  a  lead  ve-sel.  a-  it  attack-  most 
sub-tances..  It"  is'  vic*'y  pdisonous.  and.  therefore,  care  must  he 
taken  n<it  to  inhak'  »t>--^^/w'i:'*V<'';  Mdihiuist.        .   .•        ^       •      -.  •  •  - 
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FOR  SLEEPING  CARS 

;hi   -lep-huider   which   has  met  with 


>'ii-iderabk'  success  as  anjupper  berth  hulder  for  sleeping  cars 


ou   the   Canadian    N<irtlierii 
nel-.   the    foldinii   legs   are 
carjiel   and   the   wlude   ladd 
The  method  of  ^ecurinl:   tl 
-ures    against    slipping    an 
locking  arraugenient,  detail 


Ihe   main    frame   is   made  of  clian- 
uigle.-.   the    tread-   are   covered   with 
r   Combine-   lightue-s    with   strength, 
•   fop   oi    the   lad<ler  to   the   berth   in- 
possible    accident    therefrt«m.       1  be 
<ii  which  are  shown  in  the  drawing. 
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is  on  the  back  of  the  tread 
tached  ami  -erve-  t>>  -ecnrt 
lu  I    m    u-t-.       Ihe    -pace   bttw 


ladder  wa-  develol'ed  in  the  " 
ensiiiieer    of    the    t  anadian    .\ 


■^^^MA. 


Step-L<idder   Used    in    Sleepinfa   Cars   on   the   Canadian    Northern 


to  which  the  l-iu  webbing  i<  at- 
the  iirop  against  the  lad<ler  when 
t-n    the   top   of   the    la<lder  and   the 


to)i    triad    i-    com|ik-tely    eiicb  -ed    .it    the    side-    ami    back.      Ihis ; 


ttice  of    \.  k.  (iraburn.  mechanical 
•rthern,     Toronto,    C)nt. 


Xtiii'KMs   hiK    Id    I'iMiK   I.u|ii  I  IXC. — ^Tliat  fullv  2.^  per  cent  <*f 
tlu-  accidini-   lo   workmen   arelcan-ed  bv  in-nl"ticient   lighting;    for 


nun  working  al  ni.::bt.  i-  the  ■ 
a  -tud>  of  the  -ubject.  It  i> 
.iverai:e  annual  co-t  of  injurie 
alone.  ;ind  tiiat  o\»r  .^(1  ]K-r  ce 
aliK-.  — /'<'^/'/io-  Mil  liiiiiiiS. 

I'koik.itim,     Mkim-     .\(.\I\ 
l>r<ict---.    ti-rnuil    )i\     it-    invent 


pinion  of  expert-  who  havi    made 

e-timate<l   that  ?2.=;(».UX).()()0  is   the 

to  workmen  in  the  L'nite«l  States 

If  of  these  accidents  are  prevent- 

r  IlK\r. —  A  recently  di>covt  rei! 
r    "calori/ation."    said    to    protect. 

coinbu-tible  metal-  from  ;itmo>  |>lu  ric  action  at  high  teni|ieratures 

much  wider  range  of  usefulnes)^ 
fly  described  in  the  (leneral  I-'.lec- 
eated  in  revolving  drums  cotitain- 
•  divided  aluminum,  by  which  a 
im  is  produce<l.     IMeces  which  be- 

■au-e  of  iheir  shape  and  -i/e  ;jre  not  a<lai>ted  for  tumbliiii:.  may 


and  make  them  available  for  : 
than  i-  now  the  case,  wa-  recei 
trie  Review.  The  metals  are  1 
ing.  amoiii;  other  things,  tine 
-urface  alb'v  containing  ahimin 


be  calorized  by  packing  them  ii 


.  or  painting  them  with  a  suitable 


nii\iuri   and  heating  them.      \f  t-r  iron  is  calori/e<l.  the  efTect  of 


beating  i-  >light.  In-tead  of  1 
a-  in  the  ca-e  of  untreated  iro 
tected. —.-/»;(-)■/(-(/);  Mdchiilist, 


"■■  ■ '    ';  ■::'  ■' • 
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urning  and   the   -cale   falling   otf. 
practically  no  effect  can  be  de- 
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BORING  AND   FAdiNG   BACK   END  MAIN 
ROD  BRASSES  AND  DRIVING  BOXES 


^■•'■■..v-.  ;;-■:;  ::;  ;;■'.  V;  '.,    fcy-M,  FLANAGAN'  .'■     ■■':  ^^' -r  .\'.  ^l';:\  :.:  ■■■.:■. 
■       '   "Master  Mechanic,  Chesapeake  &  Ohio,  Richmnm}.  Vlll    '  .  ■'  .y 

;,  "  A  jipccial  cliuck  lor  use  on  a  42  in.  IJullanl  maximill  has  rc- 
rcnl'y  '>'■•■'"  ''^t<-"'l  "P  ''t  the  Seventecmh  street  sliops  of  the 
A.  he>apf«ke  &  Ohio,   Richmond,,  \'a,,  for  h«^>rinj;  and  facing  hayrk 


-^r*  siit.\vn;:in  the  .Irawiht:  tlic.ba^e  of  the  cliuck;  i^' >:rt^^ 
-the  lairing  tnili  tabic  In-  nteans^  dOt  a  cjIitKlt^cat-  ijr<^|vvrk.ri  -tiitijip 
into  tlje;  cenfnil  rvce>»*  iu  the  taible  :md  i v  >«.  ciiTcd  ^y  iMur  ^H^. ; 
Tiu-  jniCm  jifws   of  0it  chuck  axe  i^ju-ratMln^  >  riiibt  ;ukl  1«rfr 
jianxj  ;scr^\\ '  in  !tlw»  base  aiul  ei^^^  isj^tcvVJ^Wd  wtilr  a 


Back  £iTd    Main    Rod    Brass   in' Positioo^or   Borinfl   aotJ  Pacing        '''  . 

Rod    Brass    Being    Reversed    After    Borins   and    Facing   One   Side  dUtc1c,tlie   horizontal   javvsofjwhi^^ 

tlicnniin  jaws;     Thvsesv<:onda,ry   chucks  may   J>crtleas»^^^^ 
■tiwlmain  rotlhra&ises  and  driving  boxes.     The  devtte  vvas  d«-; ;    revolwd   through    1)*^  dty.;   and   ajiain    accuraTel\    Wjftv«l.  »i   Ji^V 
>>i!;ne<l   )»y    Frank  :B.   Moss,   general"  foreman,   and   sipce  it  liJis;hori7< ttnal, posit ft4v:ln^  the  f'ressuffijO?  thevkwk..    *• 


-—r^—-^-    ;r-^ 


■    *       y^"  -   :"-  ■•■'-". 


'■;VvT~fe?^jJ 


;^^4(:--_,___^-^_--.,.._^!L 


--^-?^-r-^^l^. 


■^'MS^.^jtif*'^ 


■■•"■■     ■' — t I — — 


^/ol-- 


:^ 


"   i>  II 

■   I      -   "    ■  *  -  **'   ■      •"  ■.  ■      .^ 


3(/ 


■>^^"      * 


■■«>., 
;.   I  ■  ■■■ 


■.,.;'        ;    ;!v:      ;■-;   Details  of  Self-Centering  Chuck  for  Back  End  Main  Rod  Brasses  and  Driving  Boxe»  .;  :  \; // •   -    ' ;;.  /^/  ^:^^.  >  ^ 

lieni   hi  u>e,  laying  out  bra^M-s  anxl  h(.xes  for  hotijig  has^  Jk^i^^^  ;      *^ 

distontinned  altogfther    as    the    chuck    accurately    centers    and       Ota  paw' A^f  back  end  nvai^  the  cluwk: 

clamps  them  in  line  with  the  inside  faces  ot  the  flktiijes. ;  ;  i  as  shown  jrt  one:,  of  the  illusitrations,  the  universal  actiojr / •!  the 
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cliuck  jaws  accurately  centering  the  brass  when  they  are  closed. 

The  brass  is  then  bored  and  one  side  faced  and  filleted.  The 
■main  jaws  of  the  chuck  are  then  released  and  the  brass,  still 
•clamped  in  the  secondary  jaws,  is  inverted.  After  closing  the 
"'main  jaws  the  brass  is  faced  and  removed. 

;.   '     When  finishing  these  brasses  by  the  old  method  of  laying  out, 
'•setting   up  and   machining   in   an  engine   lathe,   about   two   hours 

was  required  on  each  set,  at  a  cost  of  11  cents.     By  the  use  of 

this  chuck  the  total  time  consumed  on  each  set  in  the  boring 
.:mill  is  about  10  min.,  and  the  cost  of  doing  the  work  has  l)een 
"reduced  to  6"j  cents  per  set.     In  the  accompanying  table  is  given 


Driving    Box   Chucked    for    Boring   and    Facing 

;  '.:,a  record  of  the  time  expended  in  the  various  operations,  from 
>  the  time  the  brass  leaves  the  floor  until  it  is  finished  and  again 
■  V-  V  place<l  u|  on  the  floor.     The  time  given  is  in  minutes : 


...'   '.    -'..vl-    '■    ■'.^.••..''■. 
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1 

'A 

1 
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1 

11 

Second   i)ra>> 

) 

J 

I'/S 

1 

'/j 

1 

1 

I 

10 

Tliiifl    l)ra>>. 

_? 

2Y2 

1'4 

1 

Vt 

I'/i 

VA 
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l-'oiirtfi   bras': 

VA 
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1 

8  A 
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\'n 

I'A 

Wi 

! 

'^ 

I'/i 

1 

1 

9 'A 

Sixtli    firas-. 

1  '•'.. 

\V2 

1 

1 

A 

1 

1 

\A 

9 

Avfrase    total   time    |ier   bras-*.    fl>;or  to   flour,    10    Itlir. 

\\  hen  used  for  boring  driving  Ijo.xes  the  secondary  jaws  and 
screws  are  removed  from  the  revolving  faces  of  the  main  jaws 
and  the  latter  clamped  against  the  shoe  and  wedge  faces  of  the 
box.  .  The  box  is  thus  centered  between  the  shoe  and  wedge 
faces  and  may  be  adjusted  along  the  vertical  center  line  to  suit 
tbe  re(|uirements  of  the  brass.  The  time  used  in  laying  out  is 
thus  eliininated  and  the  total  cost  of  boring  and  facing  the 
boxes  is  reduced  about  50  per  cent. 


-  V'.ARi.\Tio.\s  IN  Lf)Co.M()TivK  Fhrkor.m .\ N(  K. — .\n  article  recently 
published  by  »)ne  of  our  contemjjoraries  calls  attention  ttj  the 
troubles  attendant  on  the  variations  in  locomotive  running  in 
that  engines  of  the  same  class,  hauling  similar  loads,  over  the 

■-same  stretch  of  line,  under  identical  running  conditions,  will 
.sometimes  show  a  disparity  in  running  that  is  almost  inexpli- 
cable. .\gain.  a  certain  engine  may  run  badly  on  t)ne  occasion, 
and  yet  do  firilliantly  t>n  another,  without  any  apparent  reason 
for  the  ditTercnce.  .\  certain  driver,  also,  with  a  heavy  express. 
to  which  his  engine  has  been  attached  at  an  intermediate  station, 
will  make  every  efifort  to  regain  time,  for  the  loss  of  which  he 
is  in  no  way  responsible,  whereas  another  driver,  with  the  same 
type  of  engine  and  a  lighter  train,  under  similarly  late  conditions 
of  running,  will  l)e  content  to  adhere  strictly  to  his  schedule 
throughout.  Such  variations  in  locomotive  running  are  the 
hardest  of  all  to  explain,  as  it  is  difficult  to  believe  that  there  can 
be  any  ('.iffercnce  in  the  constructional  work  sufficiently  great  to 
accf)unt  for  them. — The  Etv^incer. 
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PIECE   WORK    AND    BONUS  SYSTEMS   IN 
THE  BOILER  SHOP 


BY  m,  H.  AHSIUOLH 

The  fundamental  purpose  of  btith  piece  work  and  bonus  .sys- 
tems is  to  increase  the  rakio  of  output  to  time  consumed.  It 
has  been  proved  that  this  risult  can  \yc  successfully  accomplished 
in  locomoti\e  boiler  repair  shops  by  either  system  and  still  turn 
out  a  high  grade  of  work.  The  personal  efficiency  of  the  in- 
dividual workman  which  i^  necessary  to  accomplish  these  re- 
sults is  frequently  not  developed,  however,  due  to  the  lack  of 
proper  facilities,  or  to  theif  improjjer  arrangement,  and  to  the 
lack   of  interest   atnong   foremen   and   their   immediate   superiors. 

The  foreman  must  take  aH  active  interest  in  the  earnings  of  the 
men  and  should  know  aporoximately  how  each  man  or  each 
gang  of  men  is  working.  If  they  are  falling  lielow  the  earnings 
which  they  may  be  expected  to  make  he  should  learn  the  reason 
and  take  steps  to  remove  1  the  causes  of  the  reduced  output."' 
\\  here  the  inen  feel  assure*  that  the  foreman  is  thus  interested 
and  that  they  may  always  ?xpect  fair  treatment  they  will  have 
a  greater  interest  in  their  \\ork  and  will  accomplish  much  better 
results  than  would  otherwiie  be  possible. 

in  any  efiiciency  system  tie  efforts  of  the  workmen  are  meas-.' 
ured  in  units  of  output,  anl  where  he  is  paid  on  this  basis  the 
worktnan's   interest   is   natuially  to  increase  his  output   as   much 
as  possible,  at  times  even    it   the  expense  of  proper  workman-;- 
ship.     The  judgment  of  th€   individual  is  used  to  a  giteater  ex-" 
tent  in  boiler  repairs  than  ii  i  any  other  line  of  locomotive  work,; 
and  the   foreman  must  ther  'fore  be  cf)ntinually  on  the  alert  to 
see  that  good  judgment  is  e»cercised  and  that  the  increased  out- 
put does  not  result  in  any  slighting  of  the  work.  '.•:■. I 

L'nder  an   efficiency   systeiji   there   are   always   some   jobs   that^ 
do  not  pay  well  no  matter  ^vi  great  the  eflForts  to  increase  the 
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-3  Flue  Qangs 
-I  Paich  Gang 
-Miscellaneous  Gang 
-I  Qrafe  Gang 

-3  Ash  Pan  Gangs 

-I  Front  Ertd  Gang 

-I  yyash  Ou-f-  Plu^  Gang 

-Z  Riveting  Gangs 
-2  Stay  bo  It  Gangs 
-I Radial  Gang 

-  3  Cutting  Up  Gangs 

-  Ti'me  keeper 
-I  Calking  Gang 
-I  Brace  Gang 

-2  Acetylene  Welders 
-Lay  Out  and  Fit  Up 
-I  Riveting  Gang 
-Punch  and  Shear 
-Flange  Gang 
-Drill  Presses 
-Stay bolt  Threader 

-  Tool  Room     .:•  « ..  •■/.- 
-Laborers 

-4  Tank  Gangs 
-Tool  Dresser 
-Flue  Shop      ,..\-v  /■ ". 


Fig.   1 — Organization  of  a   Boijer  Shop  Under  the  Bonus  System 


output.  It  is  difficult  to  get 
equalize  matters  the  writer 
among  men  who  are  on  good 


nen  to  stay  on  these  jobs  and  to 
las   had   occasion   to   divide   them 
paying  work,  but  such  conditions 
are  usually  a  source  of  frictic  n.  , Vv 

big.  1  represents  the  organi  nation  of  a  locomotive  boiler  shop 
which  the  writer  has  handled  under  a  bonus  .system  for  several 


n 


years.    This  (>rganization  is  composed  of  a  large  number  of  small 


specialized    units.     The   small 


units   are   required   by   the   bonus 


system  because  bonus  payments  are  based  on  individual  effort 
and  no  provision  is  made  for  pooling  workmen  into  a  number 
of  larger  units  as  is  done  in  niece  work  shops. 

A  portion  of  the  force  is  divacled  into  regularly  assigned  boiler j 
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shop  and  erecting  shop  boiler  gangs  whose  work  Is  confined 
to  their  respective  shops,  the  balance  of  the  force  being  placed 
in  either  shop  by  the  foreman  as  required.  The  staybolt  gangs 
.apply  staybolts  in  both  shops.  The  cutting  up  gangs  remove  fire- 
boxes in  the  boiler  shop  and  tube  sheets,  door  sheets,  etc..  in  the 

r 

erecting  shop.     This  division  of  the  force  into  a  large  number 

of  small  units  increases  the  difficulty  of  supervision  as  compared 

■  v.ith  a  force  of  larger  gangs,  each  in  charge  of  a  gang  leader. 

Jn  the  following  table  are  given  the  operations  into  which  the 

erecting  shop  boiler  work  is  divided,  together  with  the  names  of 

the  gangs  handling  the  different  operations.    With  the  exception 

.;..  'of  the  riveting  and  flanging  gangs  each  gang  is  made  up  of  two 

men  who  perform  but  one  or  two  operations  on  each  boiler,  the 

gangs  following  each  other  in  the  order  shown: 

■,  ":'  1 — Remove   grates ♦/..i-.i'....i.>... v.  .*...... -Grate   gang   ■■■";• -■ 

2 — Remove    aslipan .'.  .•; , . . . .'.,.. . .  . .\shpan    gang         ' :": 

3 — Remove  front  end ....\. ..  Front  end  gang 

4 — Remove  hack  tube   sheet .1..,.. -Cutting  up   gang 

.■■'•':.■.        5 — Remove  front  tube  slieet ..:..;..•.  .Cutting  up  gang 

6 — Remove   staybolts ' ,.->.,  ...Cutting   up  gang 

7 — Remove    radials .».-,-...,..■,  •  ».•  •    •  R-'^-lial    gang 

8 — I'Mange  tube  sheets. ..-. -.\!  ..'.....,..........  Klange   gang 

9 — Fit  and  drive  back  ti»l>e   ^licet ....Riveting   gang    .•'■.■■•' 

10 — Fit  and  drive  front  tube  sheet .Riveting  gang      "    '" 

•.■•".  .,..;..      U — -Vpply   braces --.--  —  -■.-,.->.-..•.,...  Rrace    gang 

■'■'.■■'  12 — Apply    radials ---.--......;'.;;...  ;V.'.  ..  Uailial    gang 

•••';•,.     13— .Xppiy  staybolts Staybolt  gang 

■-..■.:'-■'        14 — .\l>ply    washout    ]ilugs. Washout    plug  gang 

'.y-.-'"';       I5^.\pply    tubes. . .,  .  .^  ^.. . .  .,i.  . .  .Flue  gang 

. '   •  :r,;      16 — Calk   hydrostatic  test ...>-,. v>'.». ■.■;.>.  .Calking  gang 

.-.  f .  17— Apply    ashpan    ..-...,■.'*,;.'.- ...-.Xshpan  gang 

•  ;."•■"         18 — Apply  grates    ..........»<..■.•,..<..  .(Jrate  gang 

19 — .Apply   front  end ..Front   end  gang 

During  ?he  year  1914.  with  an  average  of  68  men  workiitg  55 

;  hours  per  week  the  output  of  the  larger  jobs  involved  was  as 

;. '■follows :         •  '■.;.;!  ('-j'-.  ••;  :>"^ «.  -v' :  y-  ■  ;.\fvv  j'>-/v'"* "  ■  ?; -N  ■■';''"-'•  ;^^v-.; 

;';'•■:■,'        Staybolts   renewed ,,....■..  .V. ...  .~.vi.U»';'. .  28,948  ••■;.'.■.  ■• 

'  •'•  rS-y:'      I'ireboxes  applied ...■-... . .. . . .  .■, .  ».!i'i.»:f  •  •  '7  "■,  <.'.•/;' 

Hack  tube   sheets  applieil i.;... .  26-.  :~  •■ 

Door   sheets  applied ,....,  ,v-^i-.?.;  ^-      ^...r    _■ 

Radial    stays    renewed .i,.:i.  $,946,'.' ■■'.'-' •' 

■•';':..■.        Crown  bar  Ixilts  renewed .,  2i043''V  ■•.-<■".-;: 

■■:.:..■-       |lalf  side   sheets  applied ....i.,..-, -     'I." '..•./ 

■•,;■■-  V       Three-(|uarter  door  sheets  apjilied ...•...;;.., 5  ■■'•  '.■'   .^ 

■,;v '  .!.■'-■.      Tubes  removed  and   replaced . 30,608    .' .  .i-  ■-' 

.V'*   /•^      Front    tul)e    sheets   applied 19  ,'••-■.  . 

.•'"  .'.    "■       Boiler  patches  applied 1 55  :  ''.■'.■'■' 

Firebox    patches    welded .... . .-. 26  '•    •':."■- 

l"irebox    patches   lapped.......... 24   ■  "     '  • 

'•        This  work  was  done  in  a  shop  having  few  facilities,  the  boiler 
shop   machinery   consistin;;;   of   one   set   of   10-ft.   rolls,   two   drill 
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Boiler  Oang 
Boiler  Oang 
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Boiler  Oang     ' 
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Lay  Oof  and  F^nch 
Flange  and  F/fiilp 
Flue  Shop    ''"_  \  ■  \ ;  . 
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Fi'rebox   Oang 
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Fig.  2 — Organization  of  a   Piece  Work   Boiler  Shop 

presses,  one  punch  and  shear  having  a  28-in.  throat,  one  stay- 
■  •bolt  threader,  one  hand  clamp,  one  flanging  forge  and  a  set  of 
air  clamps.  The  boiler  shop  contains  a  few  home-made  jib 
cranes  for  handling  fireboxes  and  there  are  no  cranes  in  the 
erecting  shop,  an  engine  hoist  being  provided  to  wheel  the 
engines.  -^  ;•■'■■: 

•Ml  riveting  is  done  with  air  hammers,  and  all  staybolts  and 


radials  ariij  tirKen  with  air  hainmers.     Careful  attention  is  given 
to  the  fitting  of  work   l)efore   riveting.      Tube   sheets   and   door 
sheets  are  fitted  into  place  with  acetylene  gas  burners,  and  when 
riveted  it  is  never  necessary  to  calk  the  seams;  on  firebox  re-    .. 
newals  the  seams  are  never  calked  on  either  water  or  fire  side." 
Xo  rivets  are  allowed   to  1)e  driven  until   the   foreman   has   in- 
spected  the  various  seams   and   determined   that   the   fit   is  abso- 
lutely metal  to  metal.    The  extra  time  thus  required  is  more  than  .;  :. 
justified  by  the  time  gained  in  riveting,  and  when  the  hydrostatic.  •',; 
test   is  applied   very   few   leaks  are   found.     Considering   the  ab-;-  -:; 
sence  of  facilities  and  the  comparatively  high  earnings  of  most  of ■•;:•- 
the  men  the  cost  of  work  is  low  in  this  shop.     Staybolts  in  new  .;  . 
fireboxes  arc  applied   for  about   eight  cents   each   complete  and 
mud  ring  rivets  for  si.x  cents  each.     Back  tube  sheets  are  litted 
and  riveted  complete  in  the  erecting  shop  for  $20  each. 
./^The  oldest  of  the  so-called  efficiency   systems  is  the   straight 
piece    work     sysleii:.    which     is   row    in    use   in    several    railroad 
shops.     The  organization  of  a  piece  work  Ixiilcr  shop  is  shown  in 
Fig.  2.     When  a   lirebox  job  arrived  in  this  shoj.  the  cutting-up-' 
gang  dismantled  and  removed  the  old  firebox  and.  if  necessary, 
the  front  tube  sheet.    The  new  sheets  went  first  to  the  laying-out   i. 
and  punch  ganjjs  and  were  next  lurncd  over  tt^  the  flanye  ganji. 
The   latter   flanged   and   fitted   up   the   new    fireboxes,   and    where 
necessary  the  shell  sheets.     The  work  was  then  delivered  to  the';:  •." 
firebox   gang,   who   ri\cled  and   calked   ihe   firebox.   rivcte<l   and;!  >"; 
calked  the  shell  sheets,  put  the  firebox  in  the  sirell.  applied  the  .;   ' 
niudring.  staybolts.  radial  slays  and  front  tube  sheet,  completing'.;; 
the  boiler  work  ready  for  the  tubes.     The  tniiler  was  then  gen-rf./V 
erally  taken  to  the  erecting  shop  where  the  tubes  were  applied  j '  •; 
Uy  the  tui)e  gang.  .-; 

The  erecting  shop  boiler  work  was  handled  by  gangs  of  about  -'-^ 
five  men  each.     These  gangs  each  did  all  the  work  required  on.;/. 
a  single  boiler,  with  the  exception  of  the  tubes,  ashpans  and  the    -  ' 
front  ends,  which  were  handled  by  specialized  gangs.     The  duties  '  "V 
of  the  cost   inspectors  shown   in  the  organization   chart   were  to"'''" 
write  all  piece  work  slips  for  the  jobs  as  they  were  cotnpleted. 
;     The  pooled  iniits  in  this  shop  being  of  a  comparatively  large 
?ize   and    the   nuiiilier   a   minimum,   proper    supervision    was    not 
difiicuU.     The  foreman  could  follow  the  output  and  earnings  of 

each  gang,  and  therefore  was  enabled  to  keep  a  better  grasp  on 
the  situation  in  this  shop  than  in  the  one  referred  to  in  Fig.  1. .:.  • 
This  organization  was  a  complete  success,  and  all  the  tnen  made"^-'";": 
good  money  and  turned  out  excellent  work.     It.s   special   feature  ,' -.v. 
was  the  assigning  of  a  gang  of  from  five  to  seven  men  to  one  .-■; 
boiler  on  which  it  handled  all  the  work,  including  the  riveting,v'.-" 
staybolt  work,  tube  sheets,  etc..  tlie  gang  doing  the  work  l)eing  ■"'-.., 
responsible    for    the    calking    required    <jn    the    hydrostatic    tests-y...L 
-As   a   result   there   was  a   friendly   rivalry   am<Mig  the   different"^;: 
gangs  which  stimulated  the  men  to  do  both  the  maximimi  amount 
and  the  best  quality  of  work  at  all  times.     This  incentive  to  do    w. 
good  work  was  a  very  important  factor  contributing  to  the  suc- 
cess of  the  organization   viewed    frotn   an   efficiency    standpoint. 
There  was  always  a  race  to  see  which  gang  would  get  its  boiler 
or    firebox    completed    in    the    quickest    time    and    to    see    which 
cottld  turn  out  the  tightest  work,  requiring  the  least  calking  i:» 
the   hydrostatic   test. 

These  gangs  were  made  up  of  two  lioilermakers.  one  or  two  -  ■ 'j 
handy  men,  one  or  two  helpers  and  a  rivet  boy.     As  the  op- 
jortunity  presented  itself  the  helpers  and  handy  men   were  pro- 
tnoted   and   given    corresponding   increases    in    pay.      This    is    of    "'' 
great  assistance  in  keeping  the  organization  of  a  boiler  shop  in- 
tact.    With  no  prospect  of  something  better  in  the  future,  men;./ 
are   constantly  quitting,  and  high   efficiency   cannot  be   obtained  J- -^i 
where  it  is  necessary  to  be  contiaually  hi.ring  and  breaking  in;',  > 
new  men.  r^.' ■•■'•"■..''-'■•  ' ;'- :-A  v.;"--.-'.  V-->/t- '.;  ■    iv,  ■.'■■i^l/^ 

Of  the  two  systems  the  straight  piece  work  system  is  the  bet-";';^-- 
ter  where  a  steady  class  of  labor  is  available.     But  in  many  lo- 
calities,   where   the   right   kind   of  labor   is   hard   to   secure    and 
much  harder  to  keep,  the  b<inus  system  is  the  better  because  it 
guarantees  an  hourly  rate  regardless  of  the  workman's  efficiency. 
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clViKk  j.nv sacctiratcly  i-ciiU-riiiii  tlie  lirass  wlu-n  tluy  an-  cl<>s<.'<1. 
TlU'  )>ra>y  is  tluii  Imrol  and  mik*  side  faced  and  tdktcd.  I  lie 
main  jaAVi'  of  tlio  chuck  arc  tluii  released  and  the  brass,  still 
clahlJR'd  in  tTif  svco'i'liiry  jaws,  i-^  in\irted.  After  closiiiti  tlu- 
main  jaW'.  the  brass  is  faced  and  renii>\ed. 

When  itni^hirm  lhe»e  I>rasses  l>y  the  «>hl  nielhud  of  layiny  "ni. 
.s>.ettH>.U  up  and  nlachininji  in  an  engine  lathe.  alx'Ut  tv\<>  hot)r> 
was  rt(|lMre'«.l;<>n  each  set;  at  a  ci'>t  «>f  77  cents,  i'.y  the  ii^e  --f 
tliis  chuck  the  ,t"tal  tiTiie  consmncd  tui  each  >et  in  ilie  Imrinsi 
mill  is  alxiiit  10  niin..  and  the  co<t  »>f  tltiinii  the  ucirk  lias  heen 
rediice<l  to  f)^.  tfonts  per  ^A.     In  the  accompany in«  table  is  ui\en 


'jH'-;;,..  •:-       Driving    Box    Chucked    for    Boring    nnd    Facing     .-.a-  ■■■..•'■,'.• . 

a  TX'Citrd  <if   tile  titirie   expemled    in    the    \ariMn>   ..i.eratioii>     fr..ni 
the  ttriu-  the  h^asA  K"i«ve.'4  the  floor  nntil  it   is  rmished  and  ajiaiii 


I  )laci,'(  1   111  •  >n  't he.  H« nir 


Tl 


U'   imu 


;i\ 


en   i<   in   minutes:  ■;•• 


c 


■Fir'St- !ti!-.-!«;v..'. 

Tliir.l'  Itry-  • , 

J>"iftl}    lirn-'.. 
.Sistli   .In:!'- 


'.  J'/ 

Mi 


\ 

fi£ 
I 


I 
t 

i 

.1 
I 
1 


I 
1 

I 

I'  :■ 
I 


r  -• 

.  i  . 
f 

I 

niir. 


1 

;.  1 

\  \ 
I 


II 
10. 


9 


Av«-';ij:i.  .t.-fai- time  jit-r  I>'t';is-..  rti  nr  t"  lln.T.    In 

:  .  AW)en,tise«1,'-1o'r.'borini;   driving    lioxr^   tln'   >econdar\    jau^   .uid 

;  screvvs  a.r^^r«iUo,ved  from  tlu  revobiny  face->  of  tin.'  main  jau-> 
an«l  the  latter  Claiiiped  ajiaiiist  the  shoe  and  wedye  faces  nf  tlie 
box.  I  he  b,ov  IS:  thl>'^  centered  lietween  the  >lioc  and  wediie 
f;U-es  afMl  n^ny  tit;  aditisted  alonv  the   vertical  center  line  to  -nit 

■tht  reifnircnients  of  the  bras.<.  The  time  u>ed  in  lavini;  ont  i* 
thus    eliminated    un«l    the    total    co>t    of    boriny    and     f.icimi    the 

■tHK\t\s  is  reducer!  :ib«)ut  50  jML-r  cent. 

•  \^\^tr'^J•lo%^^  f\  l.«M.uVfoTtVK  rnkHiK  \i  .\  \( >:. — .\n  article  recentlv 
(Mtblish.il...  I.',  ojie '•»»/■.  oin-  coiuemporjirie-  calN  attention  to  the 
tmiibli'y  attetnlant  «.>n  the  \ariatioii>  in  l(icoinoii\e  runninv;  in 
that  I'lJi.jine';  Mt  the  sanie  class,  haiilinti  simil.ir  b>ads.  <>\er  tlie 
same  s'trvteh  of  liitv.  umler  identical  rmniiny  conditions,  \\  i!l 
i»umetime>  -ho»'  ii  disparity  in  ruiminu  lliat  i>  almo-t  inc\|iii- 
cablc.  .Vua'-n.  a  certain  eiij^ine  may  run  liadly  on  nwv  occa>ion. 
ami  Vet  d. I.  Irilliantlv  on  luiother.  uithont  an\  apparetit  r«-a»on 
fur  the  ditference.  A  certain  driver,  al-o,  with  ;i  heavy  expros. 
t.»>  .whiVh  hi>  «,tnyiRe  has  In-en  attaciuil  at  an  intermediate  .-ta'ion. 
>viU  inak<. every  effort  to  rei>ain  time,  for  the  b'^v  .if  which  lie 
is  in  IK >  uay  responsible,  whereas  another  driver,  with  the  sanu 
,  type  of  enj^iiie  and  a  h'^luer  train,  under  similar!)  late  conditions 
oT  rUirnifl4.\v:iir  Iftv', content  to  adhere  strictlv  to  bis  schedide 
.thrv.ti:ch<A->t. .  .^"ch  variations  m  locomotive  ninnini:  are  the 
hardest  of  all  to  e\|)luin.  as  it  is  ditficnlt  to  believe  that  there  can 
be  anv  ."i'ttri'niie  iii  the  constructional  work  suhiciently  jireat  to 
:ico»iHtit  for. !h«ni,-^T^(?  /vMiii^iwrtC.  v  '  '.^ 
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PIECE    WORK    APfl)    BONUS   SYSTEMS    IN 
THE  BOILER  SHOP 


•     '      V   ^  "V     Vv       BY  p1  H.  AHSIUOIH' 
"he   fundamental   purpose     of  both   pirce 


ti-ms  is  to  increase  the  ra 
has  been  proved  that  this  r 
iti  locomotive  boiler  rejiair 
out  a  hiirh  yratle  of  work 
dividual    vvorkm.m    wtiicl' 


Work  and  bonus  sys- 
io  of  i.iitput  to  time  consumed.  It 
<nlt  can  be  successfully  accomplished 
diojis  bv  either  s\stem  and  still  turn 
rile  pers. mal  efticiency  of  the  iti- 
necessary    to   accomplish    these    re 


suits  is  freqtietitlv  not  dev  Llojad.  however,  due  to  the  lack  of 
proper  facilities,  or  to  the  r  improper  arrani;emeiit.  and  to  the 
lack   of  interest   amoiii;    for  .men   ami   their    immediate   superiors. 

ictive  interest  in  the  earniniis  of  the 


I  he  foreman  must  take  at 
nuti  and  shoubl  know  ap 
i;an«  of  men  is  vvorkin.ii.  I 
which  they  may  bi-  exfiectcf 
and  take  stejis  to  remove 
\\  i^  re  tlu-  men  feel  assurvi 
and   that  they   may  .always 


roximatilv     how    e.ich    man    or    each 

they  are  fallinu  below  the  earninus 

to  make  be  should  learn  the  reason 

the    causes     of   the    reiluced    output. 

that  the  foreman  is  thus  interested 

•xpect   fair  treatment  they   will  have 


I  ureater  interest  in  their  v\   .rk  and   will  accompli>h  much  better 
results  than    vvotdd  <ithervvi>L'  br   iiossible. 

In  anv  eri;cienc_»  svsteni  tie  efforts  of  the  workmen  are  nieas-' 
uriil  in  imits  of  output,  anil  where  be  is  paid  on  tiiis  basis  the 
Workman  s   interest    is  natur|illy   to   increase  bis   ontimt   as   nuich 

the   exiiense   of   proper   workman-; 
individual   is  used   to  a  greater  ex- 
am   other  line  of  locomotive  work. 


;is    |Mi-»ible.    at    liim-s   ev  iii 

sbip.       The    judLimeiit    of   the 

tent  in  boikr  repairs  than  in 

iiid  the   foreman   must   therefore   be  continually  on   the  alert  to 

ercised  and  that  the  increa.se«l  olit-« 
iihtini;  of  the   work, 
there    are    alwavs    some    iot)S    that- 


see   that   yo. id  ju<l,nment    is  e 
put  does  not   result  in  any  s 
■  ••   L  n<Kr   an   efficiency    systei 
do  n.it   i)ay  will  no  matter  h  "W   lireat   the  efforts  to  increase  the 


Erecfing 

:.-•'--■:.••     \ 

Shop         .'■'-'  ''■  ■ 

A&£,i3fani 

Foreman 

"    -.        .'*-'     ■         '-      ..        *     ■  ■ 

•  ■■, 

As;>;S*ani- 

-■■         ■     ■-     -■■-     .   '"...          '■"' 

-     -  ' 

'■.  -■  ■■'.:    ..■■■■' 

•  '■•    ■•  ■■:■,■•'*'  .. 

Foreman 

''  ■*     ■        '■  ■       .;  S .    ' 

■  .  • 

Boils'^. 

shcp   ';..:' 

3  Flue  Gangs  .      '     ' 
/  Pa^ch  Gang 
-Miiceltaneous  Gang 
I  Qrafe  Gang 
3  Ash  Pan  Gangs 
I  Fronf  End  Gang 

1  yVash  Ouf  Plug  Gang 
Z  Riveting  Gangs 

2  Sfaybolf  Oangs 
I  Radial  Gang 

3  Cuffing  Up  Oangs 
Timekeeper 

I  Calking  Gang 
I  Brace  Gang 
Z  A:efglene  Welders 
Lay  Ouf  and  Fif  Up 
I  Rive  ling  Gang 
Punch  and  Shear 
Flange  Gang 
Drill  Presses 
-ifoybolf  Threader 
Tool  Room 
Laborers 

4  Tank  Oangs 
Tool  Dresser 
Flue  Shop 


Fig.    t — Organization  of  a    Boil  fr  Shop   Un(<er  the   Boniis  System 

output.      It  is  dirt'tcult   to'-^it   i  len   to  stay  on  these  j<tbs  and   to 
etpiali/e    matters    the    vvriti  r    las    had    occasion    to    divide    them 

am  inii   men   who  are  on   u l|payin«   work,  but   such  conditions     . 

are   usually  a   source   of    iriclio  i,;    .' ■;    '..■..■.,'■..':■.',;■/    ■.:■■..•" 

at  ion  I  if  a  locomotive  boiler  shop 
iiider  a  bonus  system  fop  several 
iposed  of  a  larite  number  of  smad 
specialized  units.  The  small  Imits  :ire  rripiired  liy  tlie  bomiS  • 
system  because  bonus  paymeiils  are  based  on  individual  effort 
and   iio  provision   is  made   for  nioolint;   workmen   into  a  number 


liu.  1  represtiits  the  or.yaiii 
which  the  writer  has  hamlled 
vears.      This  oriiani/atioii  is  coi 


of  larger  units  as  is  done  in  p 
.•-    .\  portion     if  tbf   force  is  div 


ece  work  shops. 


'-*'  .'*■  '■ 


ed  iiUo  regularly  assigned  boiler 


''^r  -  ,       o  ' 


■  -•...■•.   ..  1 
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...,s.h<^p   •*"•'   t-rcctin.y    slioj!   li'iikr   lianj^s   whnse   wtirk   is   (Xinruicd 

•ft""  iluir   respective  sli<>|)s.  the  iKilance  of  tfic  force  Ileitis  placcil 

•in  either  shop  hy  the   tnreinan  as  re<|inre<l.     The  stayholt  jianjis 

afipiy  stayht'lts  in  Imth  shi>|)s.     Tlie  cuttinsi  up  .naniis  renmve  I'lre- 

'jiipxes  in  the  Imiler  shop  and  tuhe  sheets,  dour  >lieet>.  etc..  in  tlie 

oreotin.i'  >h<)p.     Tiiis  divisiiMi  i»f  the   fiirce  into  a  krjic  ntniiher 

i.t'si'iHlI  units  increases  tlie  dif'ticuUy  ni  sui)er\isi(rn  as  compared 

"     ;v.  ith  a  force  of  laruer  tianys.  eacli  in  chart;e  of  a  liani;  Jeader. 

•■;      Mn  tlie   followinj;  laiile  are  ,iii\en  the  oi)erations  into  which  the 

.■Crevtinji  sh<ip  hoiler  work  is  divided,  tiij^etlKT  vviih  the  rianiesi  (»f 

■    thi:  K'>»«s  hamlling  the  diftefent  operations.     With  the  exi'e|»lion 

;  .if  tile  rivetiiii;  and  HanKinii  tianys  each  .yaiiii  is  made  iij)  of  two 

,    men  who  perform  Imi  one  or  two  operations  < in  each  hoiler,  the 

-ganJirs  fullowinj'  each  other  in  the  order  sjuiwn :  -'■... 


.    X-  Komoxe   Kiau--. .  ... , .  ,»■..•;...'. .j . .  «•. . 

.    .Ji— Kfiiidve   aslnmii . . .  .■. .  .  .!,>  . . .....  . . 

3— Kiiiiiivf    fr<:iit    end  ....»..,;,....  ... 

,4  •   Kunovf  lirtik  tt;))c   »tn.'i-t. . . . . . .  . . .  , 

.  .  S^-^Ki-inovf   fniiit   UiIk-  -\wv\.  .' , .  .  .^, .  : . 

6-    Kl'IlK'Vl-    st.iylHilts. . ,  ....:..  , 

7- — Uciniivf    raili.iU ,....;,..;..,: 

,K-  l-'laii>;c  tnlu-   ^luols.  .............,'.  .;, 

■  *i '    V'n   ainl   ilvi\c   hail;    li'ln-    -iu-tt ;  . .  .  . 

•10   ■  hit   and   driyc   I'ront   Uibc   >lu'i  t .  ,  ...  . 

t1^— .\(i|tiy    bracf- . .  .".  ...... 

Ji^—  Afij'ly    ladials.  .-...;  . .  ...  .  .  .... .,'.;, 

I.V--  Apiily    Nl.-iyli.ilK    ................  .  ; 

.,i"t—    M'l'Iy   «;i-lMin    pluiis ..........■.; ."... 

1  5-   -\|ii>ly    tilings ......:.-...  ...  ;  . 

.16,     (alk  hyilrustatii-  fv^l.,.  ..;;....  .;. 

.17-  .V)'l''y    a-ili|ian     .........  .:.  .  .  .  .-.  :  .  .' 

,  J.S'     -Ni'ply   i;r:!tf-    .........,.......;.;, 

J'>-    .\|'i'ly    fioiil   nid. .:....  ...... 


.>  i.e.-...  1  iiirUlf    fiknic 
.,:•.  ;.  1.  .  ;  .XsJiiLli'i    K-'t"K 
.  .  .  V  . .  .  t"nii)t    cud    ijann 
,.:....  .1  ultiiiK    up    K-'iiiK 

,.  i  .>-<  iiUJM).   ii]j'  )janK 
.  :..._;  .t'lniinp   41)1   K^Hiy: 
-.  i  .  .  . .  ,  .  .K;'  !ia!     j;;iii(; 

....;;-.. ..  I'lan^t^  (ianj; 

...  .  .  .  .■ .  .  .  Ki\  I'tinjj    .i;;(nK 

.  . .  . . . . .  ;  KivctiuR   kiariK 

i  ,.'.;.■.;-;  .,  .  r>r;u'<-    kuiik 
..Vv. .  .■•.^•. i  .K.ldi.d  naiij. 
.■-...  .;:.i^tayli(ilt  gang 

;-.v\V:f^luini    phiK   K.iUn 
....  .  .,VyV.  , . .  .  tliK     i;;ini; 

./  .  . .  ...»  .Calking  yaiiir 

..;  ^.. .  .... .  .".\sh|>an    s.'inp 

, ;  : .  •, .. .  i , .  .  t ;  r;rtt  ganu 
.  '.v.....  .  .  I-'t'iiM    t-n.l   )j;anp. 


'      ;     l)nrill^  the  year  1*'14.  with  an  averuRe ,V«\ ()S  men  working^  5^^ 
■llours.  per   week   tlie  output  f>i  ihe  laryer  .jo!)s  in\ol\ed   was  as 

,■.,-■  follows-:.'      .-.-:,:■•.■./       .  :'     .;:.::.;-.,.''     -.;■'  .i-'.'V--.  ^  ■    :;.'    ;■.:;•■-,.;.•.'■■■• 

V..^  ;>.         .St/iylMjli    rcne\Vi>«l,  .;,'.i  .  ,.^;.v.  .-/..;...;.,<.;:;.  ^;~.^yV;..vl-i>^  ' '■-< 

.■  -  .  t  ii'i-lii>,\f.s   airpliid  • .,...■....•....;.■.,:..,;•..■•:..:.■.,,.•  .,•17    ''■•.: 

':'_:''..]    ..'    I!;iik   tnlif   »licft-  api'^it'dt .  .v.  .  v .".:.,...;,  ;v.  .'.;..;.  .V .-.;        Jb,  ;;.'%.. 
:;■ '  '  v\  .       t '""i    -lucls  a|»]>ltid.  .......  .-r ......  ii.  ;  i'>-.  ....;....;; .  ■     .      A-^l:-    "V 

..    j  ;  /;.    k;:di.d    >tay-    rrni^wi;.! ..  :^ ..:;.,..;.:..!  .J  .■;...,;.../.,. .      KiUii       \: 
■    •;,•'■        (n.wii  liar  linlts  r.nu-wcil. ..........  ,'.  .  .  .  ."...  .  ...■.;.., v    .J,043X,       ■•'■ 

Half  -^'uU-   slict't.^,  appficd  .  .  , ,......■,.;,.,........;.'.]       '   -4     •;':',; 

!■■■'.',  i;  ■  -'■  Thrce-ijuartcr  door  edicts  afJiHefl:  .-■'/■■ . ;. : ; ;.;,..  ^ . .;. ..  _      •;, 5  ■.-■;'- ; 
■   ':'  ■■"•.:-  .    -'riibt-s   removed  Hwl   repkicid.  .  .  ....•...;  ; . . .  .....v  ;  .  >  .;...'. .,.  1vll;60S.;  ■     - 

' : '.  :  ■•    .  :    l^roiJ?    tiiiK-    >liv4t-.   aplilird.  ....  i  .i. ;';  ,.i'..v^.v^-:  ..;;',•-;•  '^^  >v    ./  ■ 

j.'  t'<''ltT    (.fclU'tli  ■«    api>lk^d.  .,,..........,.,■.;.....,..  ,..V...'i..  •-.  .^  55.    ,;.■■  -'-. 

'.■;:.      •  Kirclmx   t>;iti-hi->    Wfldpil .  .-,._. , .  .  .'': .  \  .'V. . . . ;  v  ; .;.  v.  •  •  ^:-'-^''      ''■26-  ■'"■ 
'  ■   •   •         f    Firt'lios    imteJifS    tii|i;j«,it.  v.. .' .V.  .  ^...:^. ;..;.-.;;,  .V'.^.  .!.^  .-/.      J^      'i.T' 

X:Tins:vvorlv  was  dofle  in  a  sll<ip  havinj^  tiew  tacHi^ies  the  Iwiiler 
:  .  AJKip  jinachifier}:;  e«^>>M^»;ii'i:   id  oifc  set  <)f.  t<>-ft.  rolls,  twro  drill' 


Assisianf 


——Cosflnspecfgtr  ■ 
-r^Fronf  End  Oan0 
-—-BoHer Oan^-  '-.■■: 
•- — Soiler-  Gang  '  '■'  •''- 


Fore  man 


'  •  ■: ' ' . —  ■"   .-  "    .  -Boiler  Gang 
^cing'    -p- — As,h  PanOang^ 

Leader     ^ Ash  Pan  Oang 

~F!ue  Oanq 
-F.'ue  Oang     .■-■;■■•.••■- 
'Boiler  Oang        '" '_,. 
-Bo'iler  Oang 
-Boiler  Inspector 
-Lay  Ouf  and  Ponch 
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.  ■  Fig.  2 — Organization  of  a    Pice   Work   Boiler  Shop   .    :    ^:      - 

..'Presses,  one  pniicli  and  sluar  lia\  inu  a  2S-iti.  throat,  one  stay-. 
.•t*<ilt  threader,  one  hand  clani]i.  one  tlaiminy   forye  ami  a  set  -<it 

^^ir  daniiis.  The  hoiler  shop  contains  a  few  home-inade  jih; 
cra'K.s    for    hanfllint:    firelioxes    and    there   are    no   cranes    in    the 

.erectuig    shop,    an     enj-ine    hoi>-t    heinj;     4)rovi<led    to    uiu-el    tiie 

:  engines.  ■  ■^- ■:-./;;■•;.>;  ■^.^  ■.-:\:':v' ;."N->-\- '  •■•'<-'<•;•■"■.  --v  ■:•.■"  •■?"<'■.  '('--^S:  y.;^ 
,-:   W\   rivetinsi  is  done  with  air  hammers,  and  all   "-tavlolts  ;ind 


radials  are  driven  with  air  haniiwers.    I'aretul  atteiuion  is  jritcu     - 
t<V  the  littins  ♦•(   work   het^>n.v  riveting./    ItilK-   sheets  ajul  4rt«>r  .:  ., 
sheets  are  fitte*!  into  jdace  with.afitylene  jias  hwrners.  an<l  .wh«i  i,  ■ 
riveted  it   is  never  necessary   to  calk   the  seams:   oji   Tirelx'X   re-     '." 
newals  the  yearns  are  never  calked  <>n  either  waier  or  lire  ?i\k'.:.    ' 
Xi J  rivets  are  allowed   to  lie  driv^Mi  uiilil  the  ioreinan  has  i«-    „• 
-spevte*!  th^  varivnis  seams  a»«l  <lelermined  thi»t  tlie.'it   is  ahsor  - 
lutely  nietal  ti»  nu-tal.     The  extra  time  thus  re<|iiire4i  i>  mon-  jlwiti    ■   ; 
jnstilied  liy  the  time  ;4aiiie<i  in  rivelinjjr.  and  when  the  iiy<lp.'Stalie    -..  ; 
l<?st  is  applieil   very   few   leaks  are   f«Hiiid.:     C^wsidcrii)!;  .the  ah"-, 
sence  -of  facilities  and  the  comparali\el\-  higli  earhiwi;*  of  .;n.i<^l;  <•.!";      , 
the  inen  the  cost  of  work  i>  low  in  this  shop.     Stav'liolt>  in  ntw  .'    ' 

.-ijrehoxes  are  aiiidieil    for   aliouj    eijilit   cents  each   complete  Xand^:^  ;- 
iniidrittji  rivets  for  six  cents  each.     tVai'k  tnlK-  slm-ts  .ar*/  t.itte<l ..  .'. 
an<l  tiveted.comijktc  in  the  erecting:  sli«>|iiiniir^>  each.   ;    i^  v.   -.;;?■• 

.: The  oldest  .ill   tlu-    so-called  ^elhciency    sysirtils   i*  H}e  ^trat^lrtV; 
1  ieix-.  work     svsieni.    which    is   i.ow    in    use   \\\    several,  railroad    r 
shujrs.    The  <»r>;aiii/ation  of  a  jiiecevvotli  hoiler  Jiop  .is  >)iown  in       - 
Kisj;  ;2:     Wlien  a  lirehox  joli  arrl.ved  in  iliis  :%Iv>)   the  ;cutti««-up  >  '■'-. 
.siatlj,'  <iismaiitle(i  art<l  renn >\ ed  the  i ijd  lireh<>x  an<i.  if  n<  vX'ssary.  ;  .  ', 
the  front  tnhe  sheet.     The  new  sh,:'ets  went  lirst  ti'  riu   l-ayinu-<Hit    '  ■;. 
ami  punch  iianji>  and  wen   next  lurntd  mcr  lt'>  tlio  ri.Ui.iie  ^iitnj;.     ' , 
The,  latter  fla««ed  and    litted   wp  the  ik'W    tire1«»>i.e?.  iaiVd   uhenp  .  • 
neOessciry  the  shell  sheets.     Tlw?  Worfc  wis  llieli  ^'elivcrvil;  to  th<"  • 
ireh'i.x   ijahii.    who    riveied,  and   calked   <:he    urehi'X.   rivitx^r  and  ;'; 
calke<l  ihe  sheU   ^Irci  t^.  ])ul  the  .tVrelrt'x   nv  the  >i^eHi  apulie-'l  the    v 
nindring,  >tayliolts.  radial  slays  aHidrtrottt  tuhe  ^heet^!  c'ojniJeting  '  .';• 
thi  hoiler  Work  rea<ly  lr>T  the  tiitteS.     Tlte  l><Hler;\vii>:thvH  ych: ; '' 
4. rally   taken  to  iht-  erect inti   s|iop  \vl*ere  the  tulWx  H-t-rv  ;«fiptte:d  ■    - 

Jiy  the  tuMc.  trans-  ,■  "        ^     .;     -   -      '        :•;- 

The  efeotiusi  sh«ip  h'tiler  work  Was  hinjdled  hy  yarijis  *.(  alKHiM    . 
jntVTnelt  eavlr.     These  yanijs  each  ilid  all  thv  'Work  re<.|uired  «tii  .  -'.- 
a  sinijle  iMiiler,  \vith  tiR'  exception,  ot  tlie  ittln-s.  u-hiiau*  and  the'-   • 
front  I'flds,  which  .were  hanille*!  hy  speciali/'.ed  i:yn5i>..    The  dutJ*  s  . 
t>f  the  x-tjst  jn.sp.H-tor>  shown  in  .the  or)ianiz;iii'  a\  chart,  >vere  "t< >;  ^  / 
\v rite  all  piev**'  w  <  irk  >livs  f-  >r  the  johs  as  thej-  w  efe  ♦'•iui^dcU'iit'       ■" 

The  jiiioled  units  in  this  vhop  hefni;  <»^  a  cojn^iarativi-ly  Lirjie;  ./v 
'ize  ami  the  nundier  a  niininutnii  j>roper  supcrv  i-i-'ii :  vv^s  o"<l  .  :.;. 
ilitlicultv  I  he  foreman  onjld  follow  the " output  ainl  eariiinjJTs-  .<'f  -:  % 
t-aeh  iiani:.  and  theret<rre  was  enal(U>tV;t*Kfcccpja  heftier  M^^^  " 

the  situatitjn  in  thi-Sj  <hop  thatV  in-  tliiv  <.»ni^'  r(-ferre:<r  tv«'  In  T:ii:.  1  - ;  ' 
Thi>  orjiani/aii<»n  wa.>  a  compk-te  suiH'ess.  ati^l  all  thi-  niett  n»atlv      - 
;  liooil  ni<  ijiey  ;tlvd  turned  ont  excelletit  w^'rk,     lt>  ^I'vcial  featun     :. 
:Avt>s.  the  .'vssiyninjj  oi   a  i^ain;"-  ot  fr«mV  ti\-i'  to  :»e\t^  hten  t«»  "<«ii' .:  / 
horleri^n which  it  handled  alt  the  vyork,  inelnflini;  the  ri\  rtittjiV::    , 
-taylioh   Work,  tnhe   >lieet,s.  etc..  the  yahji  doiny  the  work  iH-ini:    ,:'.- 
re'>p<.«n.siliie    for.   the    calkiit.i;    re<inired    on    the   ju'lrosialic    teslv    . ',' 
.\s  a   result   there   was  a    frini«Dy   rivrdry   ante.ny   the  *litl'eret»t    .... 
ii^n^s  which  St ininlated  the  men  to  «|ii  Inrth  the  fnaxitimm -aHUitint ;  ;.:: 
and  the  hest  ipialitv  of  work  at  all  times.     Thi^  incentive  t«i  do  '\  'i 
j^oml  wurk  was  a  \ery  important  factor  contrilmtinii  !?•  the  'fsnc-   J    • 
cess  of  the  urjianizati<»n    viewed    tr<un   an  efhciency   statjdiiomt-     "" 
There  was  ahvays  a  race  to  >ee  which  j^auK  W««uld  jiet  it*  hoiler    •, 
\iX    llreliox    com))lete«l    in    the    ipiicke^t    time    auil    t<"i    st>i-    which        . 
ctiiihl  turn  out  the  tightest  worlv.  ret|uirin}i  the  U^st  c.ilki*i|4  j:^■:' 
the  hydrostatic  test.  •  '■"-''- ^-- /'.''\-Xf.      '■  ^'";  :.'■-•  "^l:-, 
These  yaii^-s were  made  up  id  two  hoiliTnj.ikers,  ^riie 'r>r"t!^v  ;    ;v 
handy    nien.one    or   two   helpers   and   a    ri^ ft    ImA,      .\s   »l,ic   fi^j-   .." 
J  ortiniity  presented  itself  the  helpers  and  liandy  nuh   were  pro-     . 
inoted    and  niven    corres^iondiiii;    increases-  ni    i»ay.      This    is;  of'  '    " 
j^reat  iassistance  in  keepins.;  the  oriiani/ation  i)|,a  iKiiler  sh«ip  in- '   ,^' 
.tact;  With   no  ]irosi»ect  of  soniethiii'^   hetter  in  the  future.  «»en'v 
ate  constantly   (luittinj;.  and   hii^h   ethciency   cani:ot  he   ohtaine<i       < 
vvhere  it    is    iTeces>ary    lo    he.  c<»ntini»aH\    hiriny    an<l  .hr-t.-akin>:    in  ; -■: 

.iteV^tnen:;;^ '."i  •  •'  ■  ;-'':';'^--ii> --'':'..'•:.--...■':■'.:'  '''■  .  "'■- 'vv-  ' 

(,)f  the  two  systems-  the  straijiht  piece  work  systeni  i»  the  W-i- :    . '^ 
ter  where  a  steady  class  of  lulior  is  availahle.     Uut  in  inriny  l.i--;  - 
calJties.    where    the    nVht    kind    of    l.tlior    is    hard    to    .secure    an<l    , 
tniich  harder  to  keep,  the  honus  .systeiii  is  thif  lietter  hecaus»>  it  ;•  / 
j.:naramees  an  hourly  rale  resiardless  <^f  the  workman's  efftcicnii-y>;/^ 
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'The   bonus   system   is   much   more   complicated   than   the   piece 

work  system  and  is  less  apt  to  be  thoroughly  understood  by  the 

nien  in  the  shop.     It  the  piece  work  price  for  calking  100  rivet 

■;■.::  Tieads  is  $1.  and  a  man  calks  them  in  2^  hours,  he  immediately 

.■•  knows  that  he  has  made  $1  in  IVz  hours;  but  in  a  bonus  shop  it 

;  ■■"  requires   considerable   calculation   to   arrive   at   the   earnings   for 

"any  particular  job. 

".■■  It  is  a  poor  efficiency  .system  which  permits  a  boiler  shop  to 
.•.."'turn  out  a  boiler  after  a  general  overhauling,  supposed  to  run 
*s .  from  18  to  20  months,  in  such  a  condition  that  within  3  or  4 
■•/nionths  the  roundhouse  boilermakcrs  are  beginning  to  calk  tube 
.'-\  sheet  flanges,  renew  leaking  rivets  in  side  sheet  patches,  renew 
:','.':  stay  bolts  in  the  fire  line  which  were  broken  before  the  engine 
,;. 'was  shopped,  and  other  work  which  should  have  been  taken 
. ..:  care  of  while  the  engine  was  in  the  shop.  The  intelligent  deter- 
;";v  niination  of  the  repairs  which  are  necessary  and  the  careful 
•/  supervision  of  the  work  while  under  way  are  most  important 
,•  considerations  in  the  handling  of  a  piece  work  or  bonus  shop. 
■•  The  foreman  and  his  assistants  and  the  boiler  inspector  must 
'".-have  a  knowledge  <>f  the  repairs  required  on  each  boiler  in 
.  -ample  time  to  plan  for  the  work  before  the  boiler  reaches  the 
^,^^M^^>^/^..v^^■^:■■^:;.•x•.v.•^.,;■^^. :••.-■.  :^^.  ••...  ^;;  ,..  ;:;  ■  -  ^i.;. 


JIG  FOR  GRINDING  GUIDE  BARS 


,.■,*• 


rVi'-i  ..■■■■'"     •■    .•••...■-•',        BY  R.  E.  BROWN  -:V-V- f-' 

.■■:''.  .  Machine  Shop  Foreman,  .Atlantic  Coast  Line,  Waycross,  Ga.     .',.   '-  '•'•'^ 

;...■■   :^  very  simple  device  for  lining  up  guide  bars  on  a  grinding 

:  machine  is  shown  below.  It  consists  of  a  base  clamped  to  the 
•table  of  the  machine  with  two  bolts  and  a  guide  rest  pivoted  to 

■  ■  the  base  by  a  long  taper  pin.  Two  of  these  jigs  are  u.sed,  one 
umler  each  end  of  the  guide  bar.    The  guide  bar  is  first  clamped 

..-  to  the  guide  rests,  the  set  screws  on  the  ends  being  loosened  to 
clear  the  table  at  least  J4  in.  The  guide  is  then  squared  up  by 
adjusting   one   of  the   set    screws,   the   other   being   tiien    turned 

%  down  until  it  touches  the  table.    The  guide  rests  are  then  rigidly 
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..r- ■.;.';,'.       Jig  for  Setting   Up  Guides  on  Grinding   IVIachine 

secured  by  means  cf  bolts  at  A  and  the  guide  Tined  up  longitu- 
dinally by  set  screws  in  the  tapped  holes  D. 

This  device  eliminates  the  cut-and-try  method  of  setting  guides 
which  is  necessary  when  they  are  clamped  directly  to  the  table. 
By  its  use  an  experienced  operator  is  enabled  to  change  guides 
in  about  two  minutes ;  and  this  is  possible  whether  or  not  the 
guide>  are   sprung,   as   the  jigs   automatically  adjust  tiiemselves 


Vol.  89,  No.  5 


to  this  condition.  These  igs  have  been  used  at  this  point  for 
about  two  years  with  exc^lent  results,  the  output  having  been 
increased  50  per  cent. 


REPAIRING    WORN    AIR    PUMP 
VERSING     RODS 


RE- 


BY 

The  device  shown  in  the 
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drawing  is  used  for  upsetting  worn 
9Y2  in.  air  pump  reversing  i^ods  and  for  straightening  those  which 
are  bent.  It  consists  of  t\^o  steel  blocks,  grooves  in  which  en- 
close the  reversing  rod  whe0  the  blocks  are  placed  together.  The 
blocks  are  held  in  alinemenit  by  means  of  the  dowel  pins  shown 
in  the  illustration.  When  a  worn  rod  is  to  be  repaired  it  is  first 
heated  at  the  button  end  and  placed  in  the  blocks  which  are  then 
clamped  tightly  together.  '  'he  set  A  is  inserted  over  the  button 
head  in  the  1  in.  recess  at  the  end  of  the  blocks  and  with  a  couple 


of  blows  of  the  liammer  the 


E  at  the  inner  end  of  the  r  jcess.     The  same  operation  drives  the 


collar  betv.een  the  rod  sect 
in  the  blocks.     The  distanc( 


-<  h. 


=(t 


> 


l*_-fl__^4^___c ^. 


button  is  driven  against  the  .shoulder 


ons  B  and  C  against  the  shoulder  F 
between  shoulders  E  and  E  is  such 


=□ 


O -— ^  ''■'■■ 


Dies  for  Upsetting  Worn  Air  Pump  Reversing  Rods  v? 

I  -h:  :^.-i';-  •;■•  ■       _   _      :'■:':■■'.  •^^•-•■■ 

that   the   rod   is  bj-   this   meiis   restored   to   its   original  length. 

Should  the  rod  at  section  C  >e  too  short  it  can  readily.be  drawn 
out  by  swedging  close  to  its  end,  and  any  bend  in  the  rod  may 
lie  straightened  to  conform  t)  the  g^o(yvc^ :,..  rj;r^^:\  y.y-  ■'■'  ;^^^ ; 
Occasionally  when  repairin  ;  a  rod  so  small  in  diameter  that  it 
will  spring  in  the  groove  instead  of  closing  up  properly,  the  shim 
shown  in  the  drawing  is  insetted  in  the  slot  between  the  collar  on 
the  rod  and  shoulder  /•'.  Tl  is  holds  the  button  end  away  from 
the  shoulder  at  the  end  of  tpe  block  far  enough  to  compensate 
for  the  tendency  to  spring.  The  set  tits  closel}'  in  the  recess  in 
the  block,  and  holds  the  button  head  in  alinement  during  the  up- 
setting operation. 


COPPKR  .\XD  \V.\RK.\RF.. — Til?  magnitude  of  the  estimated  con- 
sumption of  copper  in  the  warfare  in  Europe  is  astounding.  An 
English  estimate  of  the  copp<  r  consumption  by  the  German  and 
Austro-Hungarir.n  armies  is  at  the  rate  of  112.000  long  tons  per 
annum ;  a  German  estimate  plices  the  consumption  at  the  rate  of 
100.000  metric  tons  per  annumj  The  estimates  are  in  close  agree- 
ment and.  therefore,  jjrobably  liccurate.  If  the  Teutonic  allies  are 
consuming  100,000  metric  tons  per  annum,  their  opponents  must 
be  using  a  quantity  that  is  at  least  as  large,  which  would  indicate 
a  total  of  200,000  tons,  or  20}per  cent  of  the  world's  maximum 
production.  .\t  preseiU  the  raqe  of  production  is  materially  less. — - 
American  Muchinist.  \ 
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Factors  in  Hardening  Tool  Steel* 


Structural  Changes  Due  to  Heating;  Quenching 
Mediums;  Effect  of  Mass;   Furnace  Conditions    ;; 

BY    JOHN  A.  MATTHEWS  and  HOWARD  J.  STAGG,  Jr-t 


.    .•    ••  ...    >r't' 


.;<•. 


In  this  paper  we  shall  confine  our  attention  to  carbon  steels, 
together  with  some  consideration  of  so-called  special  steels  con- 
taining various  alloys,  usually  below  3  per  cent.  We  shall  con- 
sider the  subject,  also,  from  the  basis  of  sound  well- worked 
materials,   confining  our  attention  to  the  hardening  operation. 

Carbon  forms  at  least  one  definite  compound  with  iron,  Fe-C, 
known  as  cementite.  This  is  the  hardest  constituent  in  steel. 
Cementite  exist*  in  annealed  steel  associated  with  a  perfectly 
definite  quantity  of  iron,  or  ferrite,  as  it  is  metallographically 
known.  This  definite  relation  between  ferrite  and  cementite 
yields  the  constituent  pearlite,  in  which  the  cementite  and  ferrite 
may  exist  in  a  laminated  or  a  granular  condition.  This  aggre- 
gate contains  a  definite  percentage  of  carbon,  0.89  per  cent, 
and  steel  containing  0.89  per  cent  carbon  in  its  normal  condi- 
tion, is  found  to  consist  of  nothing  but  pearlite  when  examined 
microscopically.  In  steel  containing  less  than  0.89  carbon  the 
cementite  associates  witli  sufficient  ferrite  to  form  pearlite,  and 
leaves  the  excess  ferrite  free  in  distinct  microscopic  grains  or 
crystals.  On  the  other  hand,  if  the  steel  contains  above  0.89 
carbon,  there  is  more  cementite  pre?ent  than  can  become  asso- 
ciated with  ferrite,  and  the  excess  l»eing  unable  to  find  a  partner, 
so  to  speak,  exists  in  separate  i)articles,  either  granular  or  in  a 
more  or  less   perfect  net   work   surrounding  the   pearlite.     The 


mentite.     Practically  considered,  nothing  is  gained  bj-  doing  so. 

Steels  quenched  quickly  from  above  the  decalescence  tempera- 
ture retain  the  carbon  more  or  less  perfectly  in  the  condition  of 
solid  solution  that  existed  above  the  decalescence  point.  The 
structural  name  for  the  quenched  product  is  martensite.  Hypo- 
euttctoid  steels,  hardened,  may  show  either  all  martensite  or 
martensite  and  ferrite.  Hyper-eutectoid  steel  should  show 
martensite  and  cementite.  Just  as  in  the  change  of  ice  to  water 
or  of  water  to  ice,  there  is  an  evolution  or  absorption  of  heat. 
so  is  there  an  absorption  or  evolution  of  heat  in  steel  on  passing 
through   its  critical  range. 

The  permanent  clianges  in  dimensions  which  steel  undergoes 
in  hardening  are  of  the  utmost  interest  to  the  hardener,  and 
associated  with  these  changes  is  the  problem  of  hardening 
cracks. 

Lc  Chatelier  has  studied  the  phenomena  of  expansion  or  dila- 
tation by  accurate  scientific  methods,  and  has  divided  the  changes 
into  three  zones  of  temperature :  Changes  at  temperatures  below 
that  at  which  allotropic  transformation  begins;  changes  at 
temperatures  above  those  at  which  allotropic  transformation 
occurs ;  and  changes  occurring  w  ithm  the  critical  range  itself. 
During  the  first  of  these  periods  trom  0  deg.  to  700  <leg.  C.  iron 
and  steel  expand  nearly  eriraliy.  the  amount  of  carI)on  exerting 
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Fig.   1 — Test  Piece  Used   in  Quenching  Tests  '■  '  -y.-.^^^'-'   ~  -^rl-i-r"  '  'I'^i.''- -■ 


definite  percentage  of  carbon  which  yields  a  full  pearlite  struc- 
ture in  the  annealed  or  natural  condition  is  known  as  the 
eutcctoid  composition,  ."^teels  of  lesser  carbon  are  called  hypo- 
eutectoid,  and  steels  of  liigher  carbon  are  called  hyper-eutectoid 
.«teels. 

U  hen  carbon  steel  is  heated  above  a  certain  temperature,  a 
change  takes  place  in  the  constitution  of  the  steel.  This  tem- 
perature is  known  as  the  carbon  change  point,  critical  tempera- 
ture, or,  preterably  as  the  decalescence  point.  When  this  tem- 
I)erature  is  reached  the  pearlite  becomes  austenite.  a  solid  solu- 
tion of  iron  carbide  in  iron.  This  change  occurs  at  a  nearly 
constant  temperature,  but  in  case  of  hypo-eutectoid  steels,  the 
austenite  first  formed  ai)ove  the  decalescence  point  acts  as  a 
solvent  for  the  excess  ferrite.  In  other  W(Kds,  at  a  somewliat 
higher  temperature  than  the  decalescence  point,  we  obtain  a 
homogeneous  solid  solution  of  all  the  cementite  in  all  the 
ferrite.      I  his  is  the  best  condition  for  hardening  a  low-carbon 


little  influence.  For  any  iron  or  steel,  however,  the  amoimt  or 
rate  of  dilatation  increases  with  the  temperature,  lielow  100 
deg.  C.  the  dilatation  is  about  0.000011  in.,  while  between  (iOO 
deg.  and  700  deg.  C.  it  increases  to  0.CO00165  in.  i>er  deg.  C. 
-\bove  the  critical  range,  however,  the  <roefticient  of  dilatation 
varies  directly  with  the  carbon,  and  is  nearly  twice  as  great  for 
a  1.20  carbon  steel  as  for  a  0.05  carbon  iron.  The  changes  tak- 
ing place  at  the  decalescence  and  recalescence  points.  Le  Chatelier 
has  not  been  able  to  study  so  satisfactorily.  He  has  found, 
however,  that  the  dilatation  which  increases  directly  with  the 
temperature  up  to  the  decalescence  point,  suddenly  stops  and 
that  instead  of  an  expansion,  ;i  marked  contraction  takes  place. 
On  cooling  steel  from  high  temperatures,  these  changes  in  di- 
mensions are  reversed,  although  they  are  n«it  quantitatively  equal, 
nor  do  they  occur  at  the  same  temperatures.  The  expansion  of 
steel  in  heating  U>  7^0  deg.  C.  is  about  H  in.  per  ft,  and  when 
we  recall  that,  in  quenching,  a  corresponding  contraction  at- 
tool   steel   and   accounts   for   the   practice   of  heating  low-carbon      tempts  to  take  place  suddenly,  it  is  little  wonder  that  strains  are 


steels  hotter  than  hyper-eutectoid  steels  for  hardening.  The 
excess  cementite  of  hyper-eutectoid  steels  is  not  readily  soluble 
in  the  austenite  first  formed  from  the  pearlite  and  it  requires  a 
'•igii    temperature    to   complete   the    solution    of    the   excess    ce- 

■j' ., ■ . '^ \ ; "    "  : 

f  r/"*?   '^   paper   read   before   the  annual   meeting  of  the   American   Societv 
<n    Mechanical   Engineers  held  in  New  York,  December   1-4.   1914. 
tHalcomh  Steel  Co. 


set  up  that  may  exceed  the  ultimate  strength  of  the  steel. 

After  passing  through  the  critical  range,  tlie  expansion  takes 
place  at  its  maximum  rate.  When  steel  is  heated  above  that 
temperature  necessary  to  harden,  it  assumes  tiie  shape  corre- 
sponding to  the  maximum  temperature  and  on  cooling  the  whole 
piece  tends  to  return  to,  or  near,  its  original  size.  In  so  doing 
the  outer,  or  first  cooled,  portion  is  hardened  first  and  forms  a 
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hard,  brittle,  unyielding  shell,  and  the  strains  set  up  l)y  the 
slower  cooling  interior  may  either  fracture  the  shell,  producing 
external  cracks,  especially  if  the  shell  l)e  uneven  in  thickness, 
or  burst  the  piece  at  the  center  if  the  shell  is  of  even  thickness 
and  strength.  This  latter  occurrence  is  accompanied  by  a 
peculiar  appearance  of  the  fracture,  and  is  frequently  and 
wrongly  called   pipe. 

Time  of  Heating. — Too  much  stress  cannot  be  laid  on  the  fact 
that  there  is  a  correct  length  of  time  for  heating,  and  that  this 
time  of  heating  is  as  important  as  the  temperature  to  which 
heated.  There  are  at  least  twn  dangers  which  must  be  avoided. 
First,  if  tlie  heating  be  too  fast,  a  uniform  temperature  does 
not  exist  throughout  the  mass  being  heated.  For  example,  a 
die  block  heated  too  quickly  ma\  exhibit  the  following  condi- 
tions: The  outer  portions  may  be  al)i)ve  the  decalescence  point, 
and  expanding  at  rlie  maximum  rate;  the  intermediate  portions 
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Second,  grain  size  depends,  among  other  variables,  upon  tem- 
perature above  decalescer  ce.  and  the  time  such  a  temperature 
is  maintained.  If  heating  be  of  such  a  character  that  the  piece 
is  held  above  the  decalesct  nee  point  for  an  abnormally  long  time. 
the  crystals  may  have  grown  to  such  an  extent  that  on  quench- 
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F!g.  2 — Quenching   Power  of  Pure  Water 


may  bi  in  the  transformation  range  and  contracting;  while  the 
inner  portion,  which  is  below  decalescence.  is  slowly  expanding. 
What   wonder  that   steel   fractures  under   such   conditions? 
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ing.  abnoimal  grain  size  is  retained  and  the  resuh  i.^  a  weak,  if 
not  cracked,   piece. 

Quick  iieating  in  a  furnare  which  is  considcralily  h(»tter  than 
-   -the    correct    hardening    tcm  serature    is    extremely    l>ad    practice. 
The  difficulty  is  that  the  th|n  parts,  corners  and  edges  are  liable 
to  attain   an  overheated  terfperaturc  before  the  larger  portions 
of  tlie  piece  attain  the  correct  hardening  temperature,  and  this 
•overheating  of  the  thin  part;  produces  large  grain  size,  abnormal 
.    .expansion  and  tends  to  pro  luce  cracks.  . V?"     ■."■••'  • 

Sf>ccd  of  Oucuchir.ii. — If  a  sample  of  steel  be  cooled  slowly 
from  above  the  decakscenc  ■  point,  the  solid  solution  which  has 
been  formed  breaks  up  and  rrccipitates  its  cementite  and  ferrite. 
and  we  ha\c  then  an  annealed  steel.  If  the  cooling  on  the  con- 
trary l)e  rapid,  the  solid  solution  is  not  given  the  time  necessary 
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Fig.  4 — Quenching   Power  of  No.  2 
Lard  Oil 


Fig.    5 — Quenching    Power    of    Prime 
Lard   Oil   in    Use  Two   Years 
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g.   6 — Quenching    Power   of    Raw 
Linseed  Oil 
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to  permit  the  complete  dissociation  into  cenientite  and  pearlite, 
iiid  we  find  fnrnicd  the  intermediate  break  down  of  austenite, 
known  as  martensite.  If  the  cooling  be  intermediate  in  its 
>peed  bctwct-n  extremely  slow  and  extremely  fast,  we  find  in- 
termediate  microconstituents.  troostite  or   sor1)ite.     The  correct 
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•:.V"  L  :  •    .i-.    Fig.  7 — Quenching  Pgwer  of  New  Fish  Oil     ..^iil' :-■•.■; 

constituent,  however,  in  a  hardened  steel  is  martensite.  and  to 
form  this  martensite  the  material  must  be  cooled  quick)} .  There 
are  several  degrees  of  "quickness"  which  at  once  suggest  tb^ni- 
selves.     Titerc  is.  however,  a  critical  late  of  cooling  through  the 
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Pig.   8 — Quenching    Power   of    New    Extra- Bleached    Fish    Oil 

range  which  must  be  attained  itefore  the  piece  will  l)e  hardened. 

On  quenching  it  is  clear  that  the  surfaces  of  the  section  are 

<^ooled  and  hardened  iirst.     It  the  mass  being  cooled  is  of  con- 


siderable size,  different  degrees  of  hardness  are  noticed  from  tlie 
outside  to   the   middle.         .■  ^^^  :;\ -J  y<v      ;V.  :^    •  ":     ■  > ;' 

The  coohng  medium  used,  its  temperature  and  condition,  also" 
affect   the    rate   of  cooling.     In    order   that   a   liquid   present    in 
large  bulk  may  exhiliit  a  good  quenching  power  it  is  necessary 

-that  it  should  possess  a  high  latent  heat  of  vaporization,  and 
that  it  be  maintained  at  a  temperature  low  enough  to  avoid  too 
abundant  formation  of  vapor. 

:;  In  investigating  numerous  commercial  quenching  mediums 
which  are  in  use  in  typical  hardening  plants,  the  following 
tnethod  was  adopted  by  the  author:  A  test  piece  of  the  dimen- 
sions shown  in  Fig.  1  was  machined  from  a  solid  bar,  and  a  hole 
drilled  through  the  neck  to  within  an  e(|ual  distance  from  each 
sidie  and  the  bottom  of  the  test  piece.  Into  this  hole  a  calibrated, 
platinum-rhodium  couple  was  inserted  and  the  leads  connected 
to  a  calibrated  galvanometer.  The  test  piece  was  then  immersed 
in  a  lead  pot,  also  containing  a  thermo-couple,  to  the  point  A, 
and  the  lead  pot  was  maintained  at  a  temperature  of  1.300 
deg.    F.     When  the   couple   inside   the   test    piece   was   at    1.200 
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yV\"  ;\Fig.   9— Quenching   Power  of   No.   1    Dark  Tempering   Oil     "■.•'.-/ 

:d<^.  Fi;  and  the  couple  in  the  lea^vj»ot't^iid  1.300  deg.  R!  llife!  ^: 
test  piece  was  rentoved  and  quenched  to  the  point  B  in  25  gat 
of  the  quenching  medium  under  cvnisideratioh.     At  the  start  tli^,  ■ ' 
quenching   medium   was   maiiitained   at   room   temperature.      '\\\t.' 
time  in  seconds  that  it  took  the  test  i)iece  to  fall  from  a  temjiera-" 
ture  of  1,200  deg  F,  to  a  temperature  of  7(X>  <leg.  h..  was  noted 
l)y  the  aid  iof  a  stdp-uatcli.     Immersing  the  test  jnece  in  tUe~  j^ 
quenchiiig  medium  raised  the  temperature  of  the  medium.    The'-. 
test  piece  was  then  replaced  in  the  lead,  heated  t..  1,200  deg.  F— V 
cjuenched    in    the    medium    at    this    higher    temperature    and    the  ^ 
time  again  taken  with  the   .stop-watch.      1  hese  operati<*ns  were.  ;: 
continued   until   the   quenching    media,    in    the   case   of   oils,   had 
attained   ;\   temperature   of   about   250   deg.    F.      The   results   ob- 
tained,   time    in    .<econds    for   a    fall    from    1.200   deg.    1".    to    700 
d%.  F.,  were  plotted  against  the  temperature  of  the  quenching 
mediiun  and  a  .series  of  curves  of  the  type  shown  in  Figs.  2  to.- 
14.    inclusive,    were    obtained.  ._  ^\\ 

\  consideration  of  the  results  is  interesting.  Pure  water 
(  Fig.  2)  has  a  fairly  constant  quenching  rate  up  to  a  tempera- 
ture of  100  deg.  F.,  where  it  begins  to  fall  off.  At  125  deg.  F. 
the  sloi>c   is   very   marked,      iirine  solutions    (Fig.  3)    have  both 
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.^,,  .  a  quicker  rate  of  cooling  and  are  more  effective  at  liighcr  tem- 
',.-',":  peratures  tlian   water.  .."■■--:'..,' 

• '.  y  As  is  well  known  the  oils  are  slower  in  tlieir  qiionching  powers 
■*■.;>  than  water  or  hrinc  solutions,  but  the  majority  of  them  have  a 
^v-  ;•  inuch  more  constant  rate  of  cooling  at  higher  temperatures  than 
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rates  may  well  account  for 
in  different  shops,  or  in  the 
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different  results  from  the  same  steel 
same  shop  due  to  change  of  oil  used. 
It  has  been  known  for  s(iine  time  that  different  masses  of  the 
same  material  on  l)eing  quenched  under  like  conditions  gave 
varying  physical   properties^  but   it   is   only   within    recent   years 
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Fig.    10 — Chrome-Vanadium    Steel 
Quenched   In   Oil 
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,  ■  -,  PiO-    11— Nickel-Chrome   Steel 

Quenched   in  Oil 

Effect  of   Mass  Upon   Brinell    Hardness 
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rig.    12— Nickel   Steel   Quenched   in 
Water 


water  or  brine.    The  curve  shown  in  Fig.  9  is  for  a  thick'  viscuous 

oil    somewhat   similar  to   cylinder   oil.     It   is   particularly    inter- 

;:esting  in  that  it  has  slower  quenching  ability  at  low   tempera- 
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that  the  quantitative  effect  |has  been  measured.  The  authors 
give  below  a  few  results.  wl|ich.  although  obtained  several  years 
ago,  are  printed  for  the  firs^  time.  Test  pieces  4  in.  long  were 
made  from  the  same  ingot  ;in  sizes  increasing  '/g  in.  in  both 
breadth  and  thickness.  The  smallest  was  -v^  in.  square  and  the 
largest   3' 4    in.    square.      Thr^e    ingots   of   different   type   analyses 
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13 — Effect    of    Mass    Upon    Hardness;    Nickel    Steel    Quenched 
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than  at  higher  temperatures.     A  comparison  of  curves  in 


were  cho.sen  and  a  scries  o 
test  pieces   were   heated   in   a 
temperature  for  each  type  of 


, 


est  pieces  made  from  each.  The 
semi-muffle  furnace  to  a  constant 
naterial.  quenched,  and  the  Rrinell 
hardne.'-s  test  made.  Each  series  was  then  drawn  to  600  deg.  F. 
in  a  salt  bath  and  Brinell  te^ts  again  taken  and  then  reheated 
4  and  5  show  the  variation  in  quenching  power  of  the  to  1,200  deg  F.  in  a  salt  batn  and  Brinell  hardness  tests  again 
oil  due  to  continued  service.     The  difference  in  quenching      run.     The  results  are  graphically  shown  in  Figs.   10  to  13.   in- 
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elusive,  Brinell  hardness  being  plotted  against  test  piece  size. 
It  will  be  noted  that  the  smaller  the  sample  the  greater  the 
hgure  of  hardness,  indicating  that  the  smaller  sections  are  cooled 
with  greater  rapidity  than  the  larger,  and  hence  more  hardness 
is  developed.  The  same  agencies  are  at  work  in  tool  steel;  the 
larger  the  mass  the  smaller  the  depth  of  hardness  when  quenched 
under  similar  conditions.  For  steel  of  constant  mass,  the  higher 
the  temperature,  the  greater  the  rate  of  cooling. 

In  order  to  produce  the  same  amount  of  hardness  in  a  small 
and  large  section  it  is  necessary  to  heat  the  larger  section  hotter 
than  the  smaller.  The  authors  were  recently  confronted  with 
the  problem  of  finding  out  the  correct  temperature  for  harden- 
ing tools  made  from  the  same  sttel  in  sizes  varying  from  1/16 
in.  diameter  to  ^  in.  diameter.  The  temperature-size  curve 
shown  in  Fig.  14  was  finally  adopted.  In  other  words,  a  3/16 
in.  round  will  harden  at  1,395  deg.  F.,  while  a  -li  in.  round  liar 
should  be  treated  to  1,450  deg.  F. — a  difference  of  55  deg.  F. 
'Time  and  Degree  of  Dravmng  Temper. — After  the  hardening 
operation  has  been  safely  performed,  the  ne.xt  important  step  is 
that  of  drawing  the  temper.  This  operation  is  necessary  for 
two  important  reasons :  The  relieving  of  almormal  strains  set  up 
due  to  the  quick  contraction  or  expansion,  and  the  breaking 
down  of  the  extremely  hard  and  brittle  structure  »)f  the  quenched 
steel.  Expensive  tools  such  as  broaches,  dies,  etc..  actually  burst 
and  fly  apart  due  to  the  fact  that  the  strains  set  up  in  hardening 
are  not  relieved  by  drawing  the  temper  soon  enough. 

Standard  '  j  in.  round  A.  S.  T.  M.  test  pieces  were  quenched 
from  constant  temperature  in  the  same  medium,  and  the  temper 
drawn  in  the  same  salt  bath  at  constant  temperature  for  five 
minutes,  fifteen  minutes,  etc. 


Klastic  Maximum  Elonga-  Reduc-  '•■•.■/•' 

limit  strength  tion  tion  Brintll 

228.750  260,1.^7  2.5  425 

201,125  214.562  11.6  45.4           390 

175,000  183,187  12  49.35          340 


Remarks 

1550-oil-800   deg.    F.  8   min, 

1550-oil-800  deg.   F.  20  min. 

1550-oil-800   deg.    F.  40  min. 


■  Each  of  the  results  in  the  table  is  the  average  of  four  closely 
agreeing  checks,  and  they  show  that  time  at  the  drawing  tem- 
perature has  a  marked  effect.  The  greater  the  initial  hardness 
of  the  piece,  the  more  marked  is  the  effect  of  drawing  the  temper. 
By  referring  to  Figs.  10  to  13  inclusive  the  actual  values  in 
Brinell  hardness  are  shown.  The  piece  of  0.25  carbon  nickel, 
y»  in.  sq..  quenched  in  oil.  shows  a  Brinell  of  360;  drawn  to 
1,200  deg.  F.,  a  Brinell  of  223.  The  per  cent  decrease  in  hard- 
ness is  61.  The  piece  3J4  in.  sq.,  quenched  shows  a  Brinell  of 
208;  drawn  to  1,200  deg.  F.,  Brinell  183;  only  13  per  cent  decrease. 

The  tendency  of  steel  is  to  become  splierical  by  repeated 
quenchings.  Law,  working  with  a  square  piece  of  tool  steel 
•3^4  in.  by  y^  in.  by  J-'2  in.,  quenched  it  550  times  and  at  the  end 
of  this  work  the  piece  was  nearly  round  in  cross-section.  The 
ratio  of  length  to  diameter  had  changed  from  3j/^:^  to  less 
than  2;1. 

Many  years  ago.  one  of  the  authors  made  several  hundred 
hardening  experiments  and  several  thousand  measurements  to 
study  the  change  of  shape.  The  materials  used  were  cylinders 
of  steel  and  taps.  Crucible  steel  alone  was  examined  and  the 
following  variables  were  considered :  The  effect  of  original  form 
or  diameter  upon  the  diameter  after  hardening;  the  influence 
of  carbon  on  change  of  form ;  the  influence  of  initial  temperatures 
at  quenching;  the  influence  of  length  of  time  of  heating;  the 
influence  of  repeated  hardenings.  and  the  effect  of  annealing 
|>reviously  hardened  steels,  upon  change  of  shape  in  rehardening. 
Obviously  when  plain  cylinders  of  steel  are  considered,  there 
are  four  changes  of  shape  possible ;  expansion  in  length  and 
diameter,  contraction  in  length  and  diameter,  expansion  in 
lenirth  and  contraction  in  diameter,  and  contraction  in  length 
with  expansion  in  diameter.  -.-..;>. 

L  nder  the  influence  of  the  variable  conditions  mentioned 
above,  all  four  changes  were  actually  produced.  Steel  was  also 
found  which  expanded  in  length  on  first  hardening  and  con- 
tracted indefinitely  thereafter  on  repeated  hardenings.  Another 
steel  expanded  in  length  on  two  hardenings,  and  contracted  on 


the  next  two.  In  a  variable  carbon  series  of  steels  from  0.50  to 
1.33  per  cent  carbon,  the  magnitude  of  the  change  in  length 
after  four  hardenings.  increased  as  the  carbon  increased.  For 
the  same  series  it  was  noted  that  the  volume  changes  were 
greater  when  hardening  annealed  rather  than  unannealed  bars. 
The  increase  in  length  is  greater  the  higher  the  hardening  heat 
for  all  carbons.  The  point  we  wish  to  emphasize  strongly  is 
that  it  is  variable  conditions  that  give  variable  results.  It  is 
iMily  under  varying  conditions  of  heat,  size.  time,  composition, 
etc.,  that  the  results  vary.  Above  the  decalescence  point,  the  co-- 
eflicient  of  dilatation  increases  proiK)rtionately  with  the  carbon 
and  for  all  carbon  percentages  the  rate  of  dilatation  increases 
with  the  temperature.  Resulting  changes  of  form  are  condi- 
tioned by  the  original  proportions  of  the  piece  quenched,  by  its 
chemical  composition,  I)y  the  temperature  from  which  it  is 
quenched,  and  within  certain  limits  by  the  time  of  heating. 
Hardness,  brittleness,  change  oi  form  and  liability  to  crack,  gen- 
erally speaking,  increase  with  the  carbon  content  and  the  tem- 
perature and  time  of  heating.  ■t''\'-'^'1^'  ^^-^  ^^-^r  ''v'iii. 

Constant  conditions  are  not  always  attainable.  The  maTcer  of 
steel  cannot  control  conditions  in  his  customers  shop  and  the 
customer  cannot  control  conditions  in  the  steel  plant  and  tlie 
human  element  must  be  consid<*red  in  both;".:;  ?  :.-•■/.:!•-•, v. >;v  -   -• 

Turnaccs  and  Methods  of  Heating. — Much  has  been  said  re- 
garding the  superiority  of  gas  furnaces  over  oil  furnaces  and 
vice  versa.  The  fuel  used  is  immaterial  for  good  practice  so 
long  as  the  following  points  are  taken  care  c)f :  The  furnace  and 
hearth  should  be  of  sufficient  size  so  as  not  to  be  affected  ma- 
terially in  temperature  by  the  introduction  of  the  parts  to  be 
hardened.  The  furnace  should  heat  at  a  uniform  rate.  The 
•furnace  should  be  of  uniform  temperature  over  its  entire  hearth. 
The  furnace  should  be  run  under  neutral,  or  reducing,  condi- 
tions. A  good  rough  test  for  this  is  the  introduction  of  a  piece 
of  wood  or  paper  upon  the  hearth.  If  the  paper  or  wood  burns, 
the  atmosphere  is  oxidizing;  if  it  chars,  reducing  or  neutral. 
The  temperature  control  must  he  at  all  times  exact,  and  it  must 
be  possible  of  exact  duplication  on  repetition  work. 

.\  blacksmith's  fire  is  satisfactory  under  good  handling,  but 
the  difficulty  is  the  fact  that  for  constant  work  it  is  too  exacting 
on  the  operator  and  requires  too  many  menipulations  to  secure 
uniform  and  continuous  result.s.  To  expect  uniformly  gc»od 
and  consistent  results  from  a  hardener  whom  you  have  not 
provided  with  adequate  or  suitable  eijuipnient  is  unreasonable. 
When  the  question  of  good  equipment  in  the  way  of  furnace, 
quenching  arrangements  and  mediums,  pyrometers,  etc..  has  been 
satisfactorily  taken  care  of.  your  hardener  still  has  plenty  qd 
variables  to  contend  with  which  are  beyond  his  control. 


■^4  9UARD  FOR  VISE  TAIL  PIECE    j}Mh 

V      ■?  BY  W.  B.   MIDDLETON     ,;     ^r;;0.  ;    v.;  rV^r-  " 

Roundhouse  Foreman.  Atlantic   Coast   Line,  Rocl(>-  Mount.  tJ.  C 

It  is  usually  a  difficult  matter  to  keep  employees  from  dis- 
figuring the  tail  pieces  of  bench  vises  al»oui  the  shop  by  using 
them    as   anvils    for    light    riveting   and    small   jobs   of  chipping 
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Guard  for  the  Protection  of  Vise  Tall  Pieces  ...^y  \ 

on  odd  shaped  pieces.  To  protect  the  tail  pieces  from  itijuries 
received  in  this  way.  which  often  interfere  with  the  proper 
operation  of  the  vise,  the  simple  guard  here  shown  has  proved 
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of  consideraMc  \-alue.  It  is  made  of  3/16  in.  scrap  iron  and  is 
slipped  over  the  tail  piece  of  the  vise,  where  it  is  secured  to  the 
hench  with  lK)lt>  or  lag  screws. 


DOES  MODERN  APPRENTICESHIP  PAY?* 


.,  7     ''  V  By  L.  L.  PARK 

■,:'■       Sapsrintendent  of  Apprentices,  American   Locomotive  Company 

\\  hat  is  I'ne  advantage  of  apprentice  training  l)y  sliop  in- 
structors and  by  shop  schools?       ..■.•■.....    .;. -^ .•.•.?,;•.-•,.  ,-. 

P.y  comparing  the  work  of  ai)i)rentices  with  that  of  specialists 
and  mechanic-  eini)ltiyed  at  random,  it  has  heen  found  that  less 
work  is  spoiled  hy  the  apprentices  than  liy  the  others.  This  is 
due  in  part  to  the  greater  thoughtfulness  developed  hy  the  ap- 
prentice schfir.e,  which  lias  taught  the  young  man  to  use  his  head 
as  well  as  his  hands. 

■  VV'iicre  the  use  of  drawings  is  involved,  the  school-trained  ap- 
prentice is  k-is  iikely  to  misread  them  and  he  is  apt  to  use  i)et- 
ter  ju<igii:ent  in  the  following  of  directions.  If  taken  soon 
enougli  after  ka\ing  scluxd  and  followed  up  closely,  the  api)ren- 
tice  has  les-  to  ■indearn"  and  it  is  easier  to  teach  him  to  lie 
accurate  and  careful  than  is  the  case  if  lie  is  picked  up  later 
and  taiTght  to  specialize.  He  needs,  however,  more  attention  at 
the  start  than  i>  likely  to  lie  given  him  when  there  is  no  si)ecial 
instructor 

•  .\pprentices  ako  are  less  severe  on  machines  and  develop 
greater  care  in  the  handling  of  tools.  l)f  the  total  cost  of  ma- 
chine maintenance  from  breakage  due  to  carelessness,  only  a 
small  percentage  is  chargeable  to  apprentices.  They  are  more 
apt  V)  have  a  bigger  notion  of  the  value  of  machines  and  do  not 
take  so  nianv  chances  as  do  the  others,  although  they  soon  learn 
to  work  tile  machines  to  their  safe  capacities. 

i!y  .systematic  instruction  in  the  care  and  handling  of  ma- 
chines an<5  the  mathematics  relating  to  their  oi)eration.  the  ap- 
prentice has  iicen  found  to  be  more  resourceful  in  the  handling 
of  his  work  than  is  his  fellow  employee,  and  he  can  often  "m.-ike 
good"  on  work  where  others  have  failed.  Cases  might  lie  cited 
where  specialists  have  rei)eatedly  been  unable  to  produce  their 
rate  on  certain  machines  and  jobs,  while  apprentices  who  have 
taken  hold  of  the  saiwe  work  on  the  same  machines  have  made 
an  e-xcellent  showing.  These  results  cannot  be  iiroduced  by  a 
method  which  leaves  too  much  to  the  initiative  of  the  worker, 
bin   initiative  jilus  training   will  accomplish  them. 

An  apprentice  scheme  which  permits  apprentices  to  work 
on  a  piece-work  basis  during  the  larger  part  of  their  course  will 
enable  the  future  mechanic  to  adjust  himself  more  readily  to 
the  piece-work  system  than  do  those  who  must  start  as  piece- 
:H"orkers  or  who  chanye  suddenly  from  a  day-work  to  a  piece- 
work plan.  Here  the  instructor  plays  an  important  part  and 
sh«»w.>  the  liov  why  he  fails  at  lirst  to  make  good  and  enables  him 
to  di.'covef  a  !>etter  metho<l  rather  than  turning  down  the  job 
as  ho|)e!css.  The  sch< ol  also  hel|)S  to  develop  originality  .'ind 
gi\e-  the  bt  y  greater  self-reliance. 

.\  still  further  a<lvanta.ge  of  modern  apiireiiticeship  is  the 
flexibility  with  which  vacant  places  in  the  shop  may  be  tilled. 
/A  man  is  out  sick  and  an  imjiortant  job  is  standing.  The  in- 
structor is  here  able  to  transfer  to  that  machine  an  apprentice 
who  has  liandle<l  similar  work.  and.  if  he  needs  attention  in  get- 
ting started,  it  is  tlie  instructor  who  stands  by  and  gives  the 
needed  help,   t"  '-r. 

One  of  the  most  important  advantages  of  the  nnxlern  plan 
is  the  good  feeling  which  is  usually  established  between  the 
employee  and  the  employer.  The  instructor  has  been  chosen 
l)ecau.sc  of  his  ability  to  deal  wisely  with  hoys,  and  he  is  able  to 
straighten  out  many  difhculties  which  ordinarily  would  cause 
friction,  and  the  boy  is  often  made  to  feel  that  he  is  getting  a 
sfpiare  <Ieal  where  the  bu>y  foreman  might  have  left  half-adjusted 
matters  which  would  have  lecl  to  lasting  ill-feeling.     The  atten- 

■  *Fr«m    Thi-    .Vatioiia!    .\<-cciation   <f  r<iri>tir.->tion    Schools    nulk-tiii. 
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iiifre(|uently.    changed    to   a 
Where  apprentice  instruct 
machine."   the    things    taugh 
wrong    in    their     jirinciple. 


tion  given  the  apprentice  during  his  term  of  service  also  helps 
to  make  him   feel  that  his  employer  is  interested  in  his  welfare, 
and   the   system   brings   to  die   boy   influences   which   give  him   a  t. 
broader  view  of  industry  aiid  its  problems. 

It    is    sometimes    stated    that    too    much    attention    makes    ap- 
prentices feel  that  they  are  jirivileged  characters,  but  it  has  been 
our   experience   that,   with   ui.se   direction,   there   is   less  danger 
from  this  cause  than  from  the  spirit  which  usually  accompanies  ;•". 
too  little  attention. 

The   old    system    of    leaving   apprentices    to    the   care    and   in-  ' 
struction  of  the   foreman   may  be  satisfactory   in  a  small   shop, 
but  in  a  large  department  it  usually  means   failure  for  the  ap-o  . 
prentice    scheme.      Many    foremen    have    said    that    "apprentices 
are  a  nuisance"  when  this  method  is  tried.     Few  foremen  have 
time   to  give  personal  attention   to  the   boys,   and  the  actual   in-  X:' 
struction  must  fall  upon  some  one  else.     We  have  yet  to  find  a 
foreman  whose  attitude  towdrd  ajiprenticeship  has  not  radically   ... 
improved  when  an  instructor  has  been  placed  over  the  appren-.-.\ 
tices.     The  common  complaint   of   having  "too  many"   has,  not,",- 

request    for   "more."    ■-••.v\;;'    '   ;  •'•' H -.' '  " 
on  is  left  to  "the  man  on  the  next-;/"' 
are    far    from    uniform    and    often 
Only    by    a    supervising    instructor 
can  this  teaching  l;e  standartiized  and  brought  up  to  date.     The v-.'- 
present  importance  of  "safely  first"  makes  doubly  necessary  the 
training  of  the  apprentice  f  om  the  very  start  in  the  habits  of., 
caution  and  carefulness.     This  can  be  done  without  any  sacrilice    . 
of  output  if  the  proper  attenlion  is  given  to  the  learner.    ' 'v>l ,.-<-. • 

If   the    apprentice    is    to    hi    developed    to    the    highest   extent    !: 
he    must   have   more   than    c  isual    attention.      Our    agriculturists 
have  long  been  stutlying  hou'  to  make  most  productive  the  soil 
from  which  their  produce  mast  come,  but  the  manufacturer  has\!..' 
been   very   slow  to  realize  tiat  the  human  element  of  industry.  .:L 
needs  cultivation  to  bring  aliput  its  highest  productive  ability.       ' v ; 

Not  only  has  the  well-plained  apprentice  course  given  i)et- 
ter  training  to  the  l)ovs  learning  the  trades,  hut  it  has  attracted 
to  the  trades  boys  of  highar  intelligence.  Many  bright  lioys  -  • 
lea\e  industrial  shops  becaust  they  see  no  opportunity  for  ad- r>;' 
vancement,  no  provision  for  llieir  getting  proper  instruction  and  ;••. 
change.  While  it  is  true  that  most  men  specialize  after  learn-";.'; 
ing  their  trades,  it  is  unqu<  stionably  true  that  their  broader  ;!.•; 
training  has  made  them  bet  er  mechanics  in  the  special  line^'Vi 
which  they  have  chosen.  yc  ■ 

W  bile    it   is   possible   to   tiiske   an    apprentice    school   unneces-  ■ 
sarily  elaborate,   a   school   which   teaches   the  essentials  of  shop 
practice  and  the  theories  and   uatheniatics  underlying  shop  meth- 
ods  cannot   but   prove  tif  her  efit  to  an   ap])rentice.     It   is   more 
economical  to  teach  a  princi]  le  once  to  a  class  of  twenty  than 
t<i   tell    it    twenty   times   to   inc  ividuals   in    the   shop.      It  has   beei»; '; 
found  that  the  time  sjient  in    lay  classes  is  not  a  loss  from  the".'- 
ho])'s   \iew point,   but   that,   because  of   the   greater   interest   and 

will  accomplish  as  much  on  days 
>ol  as  thev  will  when  there  is  no.."-: 


the  change  of  work,  the  boys 
when  an  hour  is  spent  at  .sch 
school  to  attend. 

.\s    might    be    inferred    fnui 
\isor  and   the  instructor  are  t 
Some   apparent    I'ailures   of   the 
of  the  sui)ervisor  or  instructor 
in    the    selection    of   these   met 


the    foregoing,   the    shop    suiier-;?'   ' 
e  keys  to  modern  api)renticeshii). ''••'' ; 
.system   have  been   really  failures      " 
and  the  greatest  of  care  is  needed 
(or   man,   if   both   positions   are 
combined).     .Not  e\ ery  good  n  echanic  can  cpialify  as  an  appren- 
tice instructor;  he  must  have  n  itural  ability  to  teach  and  he  must  V:';  . 

gifted  with  patience  and  tact  as-V.; 
emphasis   cannot   be   placed   upon 
will  iiay  or  lose,  dependent  upon  .  .. 


understand  l;o\ -nature,  and  be 
well   as    rirmness.     '!"oo   much 
this  matter,  for  the  investment 


the  selection  of  the  men  w  ho  I  ad  the  work 


Ste.\m   Boiler  S»'ecikic.\tiox 
boiler  specificatif>ns   furnished 
cident    Companv.    Ltd..   Chicago,    will    conform    to   the    standard  f"' 

i« 

specifications  of  the  .\merican  Kociety  of  Mechanical  Engineers.   '•'.• 


;. — It   is  reported  that   the   steam 
}y  the  London  Guarantee  &  Ac- 


May,  19lSr 


RAILWAY   AGE    GAZETTE,    MECHANICAL    EDITIOX. 


GRINDING  WHEEL  PROTECTION 


rlv,  BY  E.  T.  SPIDY  J'.- 

Assistant  General  Foreman,   Canadian   Pacific,  Winnipeg,  Man.  "  =.=-';'.'  '. 

The  grinding  wheel  guard  shown  in  detail  in  the  engravings  was 
designed  with  two  objects  in  view.  The  first  was  to  provide  an 
adequate  tncans  of  protection  for  the  wheel  and  the  second  to 
collect  the  tine  particles  of  grinding  dust  that  are  thrown  off 
into  the  air  hy  all  grinding  wheels. 

The  guard  consists  of  a  box  casing  and  a  cover  and  is  fitted 
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*'">~^::  Cover  and   Fan   Used  to  Collect   Dust  from   Emery  Wheels 

y  •^ !}  '■■'■■■  "■. •■■ ':'  '!'■'  ' 

M'fth  an  adjustable  slide  which  is  let  downas the  wheel  wears.    The 

slide  will  accommodate  wheels  ranging  in  diameter  from  a  maxi- 
mum of  20  in.  to  a  minimum  of  10  in.,  which  is  large  enough  so 


so  that  a  pipe  may  be  attached  and  the  dust  conducted  away 
from  the  wheel  into  a  water  box  if  desired.  The  draft  induced 
by  the  small  fan  has  proved  to  be  sufficient  to  drive  a  large  part 
of  the  dust  out  through  the  pipe,  and  it  does  not  use  enough 
additional  power  to  require  any  change  in  the  size  of  belt.  On 
grinding  wheels  where  the  amount  of  dust  is  small  or  where 
It  is  not  objectionable,  the  casing  is  provided  with  a.  plain  cover 
and  the  fan  is  not  used.  ; :'  .■      •  -^       ^-^  '  '.■: 


MEASURING    EFFICIENCY*  . 


•■~:.'  >.^^>;-.;.-:i.;,:  :-•  ■;  BY  H.  L.  GANTT  ■•■•■^".- '^ ^ ^-  '  .r'/:. 

.'v  The  widespread  interest  in  the  subject  of  management  which 
has  grown  up  within  the  last  few  years,  has,  I  beheve,  a  deeper-.,., 
significance  than  is  at  first  realized.     The  readiness  with  which 
employers   of  labor   have   !)een   willing   to   seek   advice    from   al- 
most anybody  calling  himself  an  "efficiency  engineer"  is  hard  to.  -^■' 
understand  on  any  theory  except  that   many  employers   realize   :  ;^ 
that  they  are  not  operating  their  plants  as  well  as  the^-  should   :  _ 
be  operated :  and  the  fact  that  so  many  so-called  "efficiency  en-  '. ' . 
gineers"  with  but  little  experience  or  training  have  been  able  to  •  ... 
accomplish   results  apparently  well   worth  while,   seems  to  bear  •",. 
out  the  theory  that  the  art  of  management  as  practiced  by  many 
employers  is  still  in  a  very  crude  state. 

:  To  be  sure,  many  efficiency  engineers  have  Ijecome  discredited 
and  gone  out  of  business,  but  others  have  entered  the  field,  and 
apparently  the  number  in  active  practice  is  greater  today  than 
ever  before.  It  would  be  impossible  for  such  a  large  body  of 
men  to  find  employment  unless  at  least  a  fair  number  of  them 
were  doing  some  good.    ::-^:-::~..'l-:-'':-^'\^i^-^'.''."iz'\:'^ 

It  is  a  fact  that  the  agitation  of  the  subjects  of  managemerit?;?'- 
and  efficiency  during  the   past   few  years  has  caused  many  em-.  .•  - 
ployers  to  study  their  management   problems  ver>-  much   more  .•;■' 
closely  than  heretofore,  with  the  residt  that  there  has  undoubt-  •,!- 
edly  been  a  marked  improvement   in   the  efficiency  with   which   t.^ 
industrial  operations   as  a   whole  are  being  conducted.     Rut  io  '.;: 
spite  of  this  increase  in  efficiency,  the  greatest  of  our  industrial ... 
problems,  the  relation  between  the  emploj'er  and  the  employee,' )}/. 
seems  but  little  nearer  solution.     As  a  matter  of  fact  one  of  the.  "' 
most  efficiently  run  plants  1  have  ever  seen  promises,  unless  my 
theories  are  all  wnmg.  to  wiik-n  the  gap  between  employer  and 
employee.     The  solution   lies  deeper,  and  bef.<ire  we  can   inake 
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that  but  one  size  of  guard  is  required  for  all  the  general  purpose 
wheels  in  a  railway  shop.  The  casing  is  made  of  cast  iron  and 
requires  no  machining  beyond  the  drilling  of  bolt  holes  for  fitting 
it  together. 

The  arrangement  for  collecting  dust  consists  of  a  small  fan, 
the  construction  of  which  is  shown  in  one  of  the  engravings. 
This  is  attached  to  the  outside  collar  of  the  grinding  wheel  and 
occupies  a  recess  cast  in  the  cover,    A  hole  is  cast  in  the  casing 


any  real  prtjgress  toward  it,  we  must  revise  some  of  our  funda- 
mental conceptions.  .."•  .i   •'.V'^-.    ^■■■''-'^.• 

With  the  growth  of  Competition  within  the  last  20  years  the 
necessity  for  some  knowledge  of  costs  became  evident,  and  the 
manufacturer  turned  to  the  accountant  for  a  system  of  finding  '^ 
costs.    The  present  system  of  railroad  accounting  had  been  de- 

*.\bstract    of    a   piiper    presented    at   the   annual    meeting   of   the    American"- 
Society  pf  Meclianical  Engineers,  held  in  New  York,  December  1-4,  1914. 
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veloped,  and  certain  ratios  accepttd  as  measures  of  efficiency  of 
operation ;  notable  among  them  the  ratio  of  operating  expense 
to  total  income.  The  financier  demanded  a  similar  simple  meas- 
ure of  the  efficiency  for  an  industrial  plant.  The  cost  accountant 
promptly  gave  him  what  he  called  the  ratio  of  non-productive 

,to  productive  labor,  which  he  said  should  be  low  for  good  man- 
agement. By  non-productive  labor  he  meant  salaries  of  all 
kinds,  and  all  other  labor  that  could  not  be  charged  directly  to 
an    order,    including    miscellaneous    labor    such    as    watchmen, 

■swtepers,  truckmen,  etc.  By  productive  labor  was  meant  simply 
that  labor  which  could  be  charged  directly  to  an  order. 

While  the  ratio  of  operating  expense  to  total  income  may  be 
a  fair  measure  of  efficiency  in  a  transportation  company,  the 
ratio  of  non-productive  to  productive  labor  is  not  only  not  a 

i.fair  measure  of  the  efficiency  of  operation  in  a  manufacturing 
plant,  but  is  often  exactly  the  reverse.  The  widespread  use  of 
this  ratio  as  a  measure  of  efficiency  has  been  more  effective  in 
producing  inefficienc>'  than  any  other  single  factor  except  the 
oft-repeated  statement  that  you  must  have  low  wages  if  you 
would  have  low  costs.  I'ntil  these  two  fallacies  are  absolutely 
di.scredittd.  we  cannot  expect  a  solution  of  our  most  serious 
problems.       ^\  ■  ■■*  '■  i:-'''     '■'■■' .'-  "•'  ^  ;•  ■'  ■'''■'  '■  ■-•  •  ■''  ■''  ■'•■  : 

:.  Of  these  two  fallacies,  the  second  seems  to  be  yielding  grad- 
ually to  the  overwhelming  mass  of  evidence  against  it.  So  many 
cases  are  now  on  record  where  the  industrial  engineer  has  in- 
creased output,  raised  wages,  and  at  the  same  time  lowered  costs, 
that  only  those  who  are  too  conservative  to  investigate  are  still 
holfling  on  to  the  old  theory.  With  evidence  of  this  kind  at 
hand,  it  is  safe  to  say  that  this  fallacy  will  before  long  be  en- 
tirely discredited.  The  other  fallacy,  that  the  ratio  of  non- 
productive to  productive  labor  is  a  gage  of  efficiency,  is  so 
firmly  rooted,  however,  that  it  is  hardly  to  be  expected  that   it 

.will  yield  in  the  near  future. 

'■  It  any  expense  is  really  non-productive,  contributing  nothing 
to  the  end  for  which  the  factory  was  established,  it  sliould  be 
(eliminated.  The  salaries  of  the  officers,  foremen,  janitors,  truck- 
men, and  laborers,  as  well  as  the  money  paid  for  taxes,  insur- 
ance, or  interest  are  necessary  to  the  operation  of  the   factory 

■iui<\    therefore    productive.      I    prefer    to    call    all    such    expenses 

...that  have  to  be  distributed  indirect  expenses,  and  those  that  are 
chargeable  to  specific  orders  direct  expenses.  The  ratio  re- 
ferred to  is  thus  more  correctly  described  as  that  of  indirect 
to  direct  labor,  and  to  base  any  conclusions  as  to  the  efficiency 
with  which  a  factory  is  run  on  it  is  misleading,  often  being  pro- 
ductive of  inefficiencN  rather  than  efficiency.  I  might  give  nu- 
merous examples  to  bring  out  this  fact,  including  one  wliere 
two  men  took  the  place  of  16.  and  a  daily  direct  wage  of  $8  took 
the  place  of  $48,  with  but  little  increase  of  the  corresponding 
indirect  expense.  1  he  result  was  that  the  ratio  for  that  shop 
became  over  double  its  former  value  with  a  marked  reduction 
in  the  total  cost.  Needless  to  say.  that  the  ratio  theory  in  that 
plant  is  not  regarded  with  the  same  reverence  that  it  once  was. 
In  plants  where  such  results  have  been  accomplished,  those 
who  have  been  accusttjined  to  worshipping  this  ratio  at  once 
demand  another  idol  in  place  of  the  one  that  has  been  .so  badly 
discredited.  Inasmuch  as  the  efficiency  of  the  operation  of  a 
factory  is  made  up  of  the  efficiency  of  a  great  many  independent 
operations,  and  is  real1\  indicated  only  by  the  cost  of  the  va- 
rious articles  produced,  there  has  not  yet  been   found  any  easy 

■)wav  of  indicating  the  efficiency  without  first  getting  the  cost  of 
the  individual  a'-ticles.  Having  lieen  accustomed  to  an  idol, 
however,  both  the  accountant  and  the  financier  demand  one,  and 
are  loath  to  give  up  ihe  idol  they  have  so  long  worshipped,  no 
matter  how  badly  shattered  it  may  be.  But  when  a  reliable  cost 
system  has  been  installed,  this  idol  becomes  so  badly  discredited 

.that  even  its  most  devoted  high  priests  are  obliged  to  abandon  it. 

In    discussing   cost    sxstems,    I    wish    to   cfinfine    myself   to   the 

problem  of  how  to  get  a  true  knowledge  of  the  various  items  of 

labor  and  expense,  both  direct  and  indirect.     This  subject  seems 

to  have  been  giv^n  but   scant  consideration  l)y  the  average  ac- 
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with  certainty  each  day  how 
It   is  not  niy  intention  to  gi 


countant,  who  has  usually  alsumed  it  to  be  easy  and  devoted 
his  energies  to  working  out  e  aborate  theories  as  to  what  should 
be  done  with  the  various  iter  is  of  expense.  Inasmuch  as  I  Bnd 
that  the  information  which  tlie  office  gets  of  what  the  shop  has 
done  is,  as  a  rule,  not  very  reliable,  I  feel  that  it  is  far  more 
important  to  get  this  information  correct  than  to  get  up  ela- 
borate schemes  for  using  it,  We  shall  therefore  confine  our- 
selves to  the  consideration  o[  what  the  essential  elements  of  a 
reliable  cost  system  are,  and  how  to  get  an  exact  knowledge  of 
them.  These  elements  are  a  knowledge  each  day  of  (a)  what 
was  done  the  day  before;  (b)  who  did  it.  and  (c)  what  was  paid 
for  it.  It  is  necessary  to  check  these  items  daily,  for  it  is  im- 
possible to  check  them  accui  itely  after  the  lapse  of.  any  appre- 
ciable time.  "■■  :■^:.^^V■V:'-■■^'-^^'■•  :•■■•■';''*••■■■ '^ 

It  is  comparatively  easy  to  get  a  set  of  returns  purporting  tOr 
give  the  above  information,  b  it  the  real  difficulty  comes  in  know- 
ing whether  these  returns  a  e  correct  or  not.  The  only  sure 
way  of  knowing  whether  the  se  returns  are  correct  or  not  is  to 
know  beforehand  (a)  what  jhould  be  done  the  next  day;  (b^ 
who  should  do  it,  and  (c)  wliat  should  be  paid  for  it.      '..;;■. 

When  we  have  arrived  atl  a  condition  under  which  we  can 
plan  our  work  in  advance  on} these  lines,  we  have  the  basis  of  a 
real  system  of  management,;  in  which  we  can  promptly  check 
what  has  been  done  with  wh^t  should  have  been  done,  and  know 

we  stand.  ■•••  .7i;..'.  ■,    •   ..•.,.■-.-,•-••;.■     ..- : 
into  details  as  to  how  tliis  can  be-': 
done,  as   the  subject   is  too     )ig   for  a  paper  of  this  character. 
However,  as  the  criticism  wi     be  at  once  raised  that  the  clerical 
work  needed  would  be  so  gre  t  as  to  make  it  out  of  the  question, 
in   reply  I   may  say  that  evei     in  the  most  poorly  run  business, 
some   attempt,   either   consciously   or   unconsciously,    is    made   to 
control  work  on  these  lines.     Moreover,  we  generally  find  that  ;N 
the  more  nearly  the  above  id<  al  is  approached,  the  more  success-.    . 
fill  the  plant  is,  and  all  will  i  dmit  the  desirability  of  such  a  sys->  V 
tem  if  it  can  be  established  without  excessive  clerical  work.     As 
a  matter  of  fact  the  clerical  work  needed  to  operate  the  best 
systems  of  this  type  is  decidadly  less  than  that  needed  to  operate/- 
any  of  the  standard  cost  systems  put  in  by  chartered  accountants. '; 

It  must  be  borne  in  mind,  liowever.  that  during  the  process  of,  ,.; 
installing  the  new  system  an  1  training  the  employees  to  operate' 
under  it,  the  old  system  mui  t  be  continued ;  and  not  until  each 
function  performed  by  the  o  d  has  been  taken  over  by  the  new  ;.  • 
can  we  drop  the  old  entirely.     During  the  process  of  installation, 
therefore,  we  must  to  a  larg  '.  extent  operate  two  systems.     This 
necessarily    runs   up   the    rat  o   of   non-productive   to   productive  ^'i 
expenses,  and  the  accountant  lifts  up  his  hands  in  horror  at  the.''  \ 
expense  of  the  new  system.    If  at  the  same  time  the  new  system 
is  successful  in   reducing  the  productive  labor,  the  ratio  is  still 
higher,  and  the  "showing"  ii    still  worse,  even  though  the  total 
cost  is  less.     I  therefore  reteat  that   the  first   step  to  be  taken 
before  introducing  a  modern  system  of  management  is  to  elimi- 
nate the  ratio  of  non-product  ve  to  firoductive  labor  as  a  measure 
of  efficiency.     The   establish]  lent  of  the   fact   that   total   cost  is 
the  only   reliable  guide  will   do  much   to  pave   the   way   for  an 
improved  system  of  management.      v  •:-■:•:..;;;  .s;.:^   y."^  :'..^:->.  / 

The  first  step  in  accomplii  hing  this  is  to  revise  our  ideas  as 
to  the  functions  of  a  cost  system.  In  the  past  the  principal  func- 
tion of  a  cost  system,  besidet  indicating  a  limiting  selling  price."  • 
has  been  to  enable  those  in'  financial  control  to  criticize  those 
operating  the  factory.  These  criticisms  are  usually  from  one  to 
three  months  late,  and  are  $o  general  in  their  character  as  to 
afford,  as  a  rule,  no  guide  wlatever  by  which  the  superintendent 
can  be  governed.  Such  a  syitem  is  too  often  most  highly  prized 
for  its  worst  defect,  namelu,  that  it  enables  those  in  financial 
authority  to  criticize  withou^  takint;  any  responsibility  whatever 
for  showing  how  to  do  bettej". 

If,  instead  of  making  the.  function  just  described  the  prime 
one,  we  raise  to  equality  wiAi  it.  a  function  which  requires  the 
system  to  furnish  promptly.  |  day  by  day  if  necessary,  exact   in-,. 
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formation  of  what  has  been  done  and  what  the  expenditure  has 
been,  we  shall  find  that  its  most  valuable  function  becomes,  not 
iinding  costs,  but  furnishing  the  superintendent  with  information 
which  helps  him  to  reduce  costs.  In  other  words,  before  we  can 
expect  to  get  any  great  benefits  from  the  newer  managerial  ideas, 
wc  must  readjust  our  ideas  of  the  functions  of  the  cost  account- 
ant, who  must  become  the  servant  of  the  operating  executive  as 
wtll  as  of  the  financial  executive. 

As  long  as  the  cost  accountant  is  simply  a  critic,  he  may  be 
called  non-productive,  but  when  he  furnishes  the  superintendent 
with  prompt  itiformati(^n  which  enables  him  to  reduce  costs  he 
l)ecomes  productive.  Promptly  detailed  information  of  what  is 
being  done  each  day,  furnished  in  such  manner  as  to  be  readily 
compared  with  what  has  been  done,  and  what  can  be  done,  is 
the  best  method  of  measuring  efficiency.  '.••.,-•.•.  •  •    ■.■  • 


BOILER  WASHING  AND  FILLING  SYSTEM 
:  FOR  SMALL  ROUNDHOUSES 


COMBINATION  RIVET  SET 


y,:'   /^  ■         •'  BY  H.  L.  LOUCKS  '"":-:"'':.%-■.  ;^  ^: 

',,.•:■'■■}■  "    .;_  ■;  Machine  Shop  Foreman,  Erie  Railroad,  Dunmore,  Pa.  ,.•;'••/:? 

..■■  ■■^.'■■•V''  '       " 

Considerable  difficulty  has  been  found  in  securing  a  rivet  set 

-  which  would  satisfactorily  withstand  the  service  met  in  various 

classes  of  railroad  shop  work.     After  having  experimented  with 

methods    of    hardening    and    treating    steel    without    success    the 

.'combination  set  shown  below  was  finallj-  developed.  After  hav- 
ing been  severely  tested  specially  in  car  shop  work,  operating  on 
100  lb.  to  110  lb.  air  pressure,  it  has  been  found  to  have  a  life 
t>f  practically  double  the  number  of  rivets  usually  driven  with 
the   solid   set.  '/';.:'-■-:  :^--.'-:;-=i  :  ,-:y -^■-:':.'^'''.y  "::■'■. :r-^ 

...  It  consists  of  four  parts :  a  socket,  a  cup,  a  dowel  pin  and  a 

.;    retaining    spring.     The    socket   may   be   made    from    a    worn   or 


v;^   '^^A:- v-v-{'c    ...  „  .        Built-Up   Rivet  Set  .._;     ,,...,. 

broken  solid  set.  annealed  and  turned  to  the  dimensions  shown 
!n  the  drawing.  The  cup  is  made  from  old  locomotive  tire  steel 
!'»rged  and  finished  in  a  lathe. 

The  use  of  a  separate  cup  and  socket  results  in  a  distribution 
of  the  stresses  which  overcomes  the  tendency  of  the  solid 
sets  to  break  at  the  shoulder  between  the  stem  and  the  head. 
The  socket  lasts  indefinitely  and  new  cups  may  be  provided 
as  required  at  a  cost  not  exceeding  one-half  of  that  for  new 
solid  sets,   the   steel   for   which   is  expensive.  ■.''v''-^-  TU-    . 


IdR.M RUBLE  Looking  Formulas.— Many  engineers  will  go  down 
without  a  struggle  before  a  formula  which  has  a  logarithm,  en- 
trcijjy  or  a  sine,  cosine  or  tangent  in  it.  It  is  just  as  simple  to 
look  up  one  of  these  quantities  and  to  substitute  the  value  given 
'n  the  table  for  the  letters  of  the  formula  as  it  is  to  hunt  up  the 
steam  temperature  corresponding  to  a  given  pressure,  or  the 
area  corresponding  to  a  given  diameter,  and  the  same  book  which 
contams  the  tables  of  the  properties  of  steam  and  of  circumfer- 
«nces  and  areas  will  usually  have  the  other  things,  too.— Pourr. 


The  fact  has  beeii  fairly  well  established  that  the  use  of  tiot 
instead  of  cold  water  for  washing  out  locomotive  b<>ilers  will 
produce  belter  results,  as  regards  the  effect  on  the  boiler  struc-^ 
ture,  the  amount  of  sediment  and  scale  removed,  and  the  time 
consumed  in  the  washing  operation.  The  filling  of  locomotive 
boilers  with  clean  hot  water  also  has  allowed  the  movement 
of  a  locomotive  out  of  the  roundhouse  within  30  minutes  after- 
the  filling  operation  was  completed,  a  marked  reduction  in  the 
time  required  for  obtaining  the  necessary  amount  of  steam  lor 
moving  the  engine  when  cold  water  was  used,  and  one  whicli 
has  an  important  bearing  on  the  prompt  handling  of  locomotives 
at  terminals.  While  the  results  obtained  have  been  in  the  main 
satisfactory,  and  the  expense  of  the  well  designed  boiler  wash- 
ing and  filling  systems  on  the  market  generally  has  been  justifie<l 
for  the  larger  terminals,  the  first  cost  of  these  systems  has  pre- 
■yented  railway  officers  from  authorizing  their  installation  in  tne 
small  roundhouses,  located  at  points  where  the  number  of  lt>co- 
motives  handled  daily  and  the  importance  of  the  traffic  would  not.. 
seem  to  justify  this  expense.  "^ 

Most  small  roundhouses  require  the  installation  of  a  steam 
boiler  equipment  for  the  drafting  of  locomotives,  operating  wa- 
ter pumps,  air  compressors  and  a  stationary  engine,  the  exhaust 
steam  from  which  contains  sufficient  heat,  if  properly  utilized 
to  provide  an  adequate  supply  of  hot  water  for  boiler  washing 
and  filling  purposes  where  the  requirements  of  the  engines  han- 
dled are  not  in  excess  of  the  heat  contained  in  the  steam  avail- 
able. As  exhaust  steam  at  one  pound  pressure  has  a  total  heat 
content  of  1.152  B.  t.  u.  per  pound  in  comparison  with  a  heat 
;- value  of  1,192  B.  t.  u.  for  steam  at  125  lb.  pressure,  it  will  be 
seen  that  exhaust  steam  which  usually  is  passed  to  the  atmos- 
phere through  the  exhaust  and  is  therefore  wasted,  contains  with- 
in 3  per  cent  of  the  heat  which  is  contained  in  steatn  at  the 
iiigher  pressure. ;.;^^..     •-■,.;;- •y.^v^.-.  \\-' 

.:  The  accompanying  drawing  shows  a  design  for  a  boiler  wash- 
ying  and  filling  system  which  uses  exhaust  steam  for  heating  the 
water  and  from  which  may  be  obtained  results  which  approach 
;.those  possible  with  the  larger  systems  to  a  closer  degree  than 
may  be  obtained  by  any  form  of  sump.  The  system  has  been 
designed  with  the  idea  of  getting  the  greatest  results  with  the 
least  expenditure  of  money  for  plant  equipment,  and  the  only 
apparatus  necessary  over  that  required  for  a  roundhouse  with  a 
washout  pump  is  the  feed  water  heater,  the  storage  tank  and  tlie 
necessary  piping,  valves  and  fittings  for  the  hot  water  line.  The 
feed  water  heater  may  be  of  simple  design,  possible  of  manu- 
facture without  difficulty  in  any  railroad  boiler  shop;  the  stor- 
age tank  may  consist  of  one  or  more  condemned  horizontal 
tubular  boilers  with  the  tubes  removed,  and  properly  fitted  up 
to  contain  water. 

In  the  drawing,  A  is  the  storage  tank  containing  a  supply  of 
hot  water  for  boiler  washing  and  filling  purposes.  .5  is  a  small 
feed  water  heater,  of  the  open  type,  made  of  eitlier  cast  iron 
or  steel,  for  heating  the  water.  C  is  a  steam  pump  of  the  or- 
dinary reciprocating  type  for  supplying  the  hot  water  under 
pressure  and  circulating  the  water  in  the  storage  tank  through 
the  heater  when  the  locomotive  boilers  are  not  being  washed  out 
or  filled.  Instead  of  using  the  pump  C  for  circulating  the  water 
a  separate  pump  of  smaller  capacity  may  be  used  with  equally 
good  results  and  possibly  no  increase  in  the  amount  of  steam 
required  for  circulation.  The  thermostat-operated  valve  D  may 
be  installed  or  omitted  as  desired,  its  function  being  to  admit 
live  steam  to  the  heater  when  the  temperature  of  the  water 
entering  the  heater  falls  below  a  certain  predetermined  point 
due  either  to  a  deficiency  of  exhaust  steam  or  excessive  use  of-/-, 
water  from  the  system.  The  boiler  feed  pump  E  is  of  the  re*.;': 
ciprocating  type  and  inay  be  dispensed  with  if  the  stationary::  ' 
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boiler  pressure  is  equal  to  or  less  than  that  used   for  washing 
and  tilling  locomotive  boilers. 

'■ ,    In  the  operation  of  the  system,  water  is  maintained  at  a  con- 
■stant  level  in  the  storage  tank  A  through  the  action  of  a  float 
■operated   valve   in   the   cold   water   supply  connection.     Exhaust 
steam  is  admitted  to  the  feed  water  heater,  after  having  all  oil 
removed  by  a  separator  provided  for  the  purpose,  and  comes  in 
contact  with  and  iieats  tiie  water  from  tlie  storage  tank  entering 
the   heater   thr.-ugli   the   water   supply   connection   which   in   the 
drawing  is  a  by-pass  from  the  discharge  line  of  the  boiler  wash- 
ring  and   tilling  pump.     By  a  continuation  of  the  above  process 
the  water  in  the  storage  tank  increases  in  temperature  until  the 
toiling  point  is   reached,  or  until   the  water  is  used  for  either 
washing  or  tilling  the  boiler  through  the  pump.-.:    V',.  V  v    ''   ■ ; 
V   In  4  small  roundhouse  the  number  of  locomotive  boilers  re- 
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the  operations  and  about  l.OOO  gal.  would  remain  for  subsequent 
use  or  a  sufficient  quantity  rto  increase  the  temperature  of  the 
water  required  to  fill  the  tarjk  from  60  deg.  to  80  deg.  .'':/,•./.  \ 
Calculation  shows  that  thje  amount  of  exhaust  steam  at  one 
pound  pressure  required  to  raise  the  temperature  of  the  retilled 
tank  to  180  deg.  would  be  ajpproximately  5.550  lb.,  and  the  time 
required  about  6  hr.  Basetl  on  a  uniform  use  of  the  steam 
for  heating  the  water,  approximately  900  lb.  per  hour  would 
be  used,  or  the  amount  obtained  from  an  ordinary  25  hp.  slide 
valve  engine  operating  continuously  at  full  load.  The  supply 
of  feed  water  for  the  static  nary  boilers  should  be  taken  from 
the  feed  water  heater  direcfas  the  temperature  of  the  water  in 
tbe  heater  will  be  uniform  find  always  higher  than  that  in  the 
storage  tank.  In  this  connecjion  it  should  always  be  remembered 
that  the  .'imount  of  coal  reqjiired  for  steam  making  purposes  is 
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Hot  Water  Washing  and  Fitting  System  for  Small  Roundhouses 


I'   * 


.quiring  washing  out  and  refilling  usually  does  not  exceed  three 
m  a  period  of  24  hr.,  and  with  an  allowance  of  50  min.  per 
engine  for  the  wa-^hing  operation  and  20  min.  fur  tilling,  there 
remain  practically  20.5  hr.  out  of  everj-  day  for  Iniilding  up  tbe 
temperature  of  the  water  in  the  storage  tank.  Dividing  the  time 
the  system  is  not  delivering  water  for  washing  and  tilling  by 
the  number  of  engines  handled,  an  average  of  about  6  hr.  per 
locomotive  handled  for  heating  the  water  in  the  storage  tank, 
-is  obtained.  Results  from  service  tests  on  two  modern  boiler 
•/washing  and  tilling  systems  installed  in  large  roundhouses  show 
that  an  average  of  4.800  gal.  of  washing  water  and  2.6(X)  gal.  of 
water  for  lllling  were  required  per  engine  handled,  tiie  number 
of  locomotives  having  their  boilers  washed  out  and  retilled  dur- 
ing the  24-hour  period  of  the  tests  being  14  in  one  case  and  10 
in  the  other. 

On  account  of  difticulty  exiH'rietice<l  with  the  use  of  water  at 
ia  temperature  over  120  deg.  for  washing  out  purposes,  cold  wa- 
ter nujst  be  aclmitted  in  the  pump  discharge  line  to  obtain  the 
desired   temperature.     .Assuming  that  4.800  gal.   of  water   is   re- 
quired  per  engine   washed   out   and   a   temperature   of   180  deg. 
in  the  storai;e  lank — a  ligure  which  may  be  easily  ol)taine(l  by 
•  separating  tbe  washing  and  tilling  oi)erations  on  difTerent  engines 
as  much   as   possible — it   will   be   necessary   to   admit  about   2,400 
■  gal.  of  cold   water  at  60  deg.   to  the  pump  discharge  to  obtain 
■the   120  deg.   working  temperature. 

I'sing  the  above   data   as  a   basis,   the   capacity  of  a   storage 

•tank   for   washing  out   and   filling  three  boilers   per  day  of  24 

,  hr.  should  be  approximately  6,000  gal.,  or  the  water  contained  in 

one  tank  16  ft.  long  by  96  in.  diameter,  or  two  tanks  16  ft.  long 

;  by  72  in.  diameter.     A  storage  tank  of  this  capacity  would  pro- 

.-yide    sufficient    water    for   the    washing   out   and   filling   of   one 

.boiler,  and  at  the  end  of  both  operations  the  temperature  would 

^be  approximately  80  deg..  based  on  the  admission  of  cold  water 

■equal   in  quantity  to   that  used.     As   an   alternative   proceeding, 

.■"by  shutting  off  the  cold  water  supply  to  the  storage  tank  while 

washinc  and  filling.   180  deg.   water  would  be  available  during 


reduced  approximately  1  per 


operation  of  any  type  of  bo 
ing  system. 
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REGLALMING  WORN  LUBRICATOR 
CHOKE  PLUGS 


BY  F.  >i.  BENTLEY,  JR.  ;■:  '.  '•     .^  i; 

Some  time  ago  the  air  bra^e  department  was  confronted  with 
a  shortage  of  new  lubricatoi  choke  plugs  for  the  bull's  eye  type 
of  lubricator.  A  consideral  le  number  of  these  plugs,  removed 
because  of  an  enlarged  cond  tion  of  the  restricted  passage  in  the 
end,  had  been  retained.     In  c  rder  to  reclaim  them  a  wood  holder 
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shouting  Plugi  held 
in  place  by  -iirips  for 
filling  operafion. 
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L To  pe  ofoni/  len^h  conyenlenflu  handled     A 

■^    on  small  Orifl  Press  and  in  nfse  nrhile  filling' 
covnfer-borei  ivilh  IVelding Flame 

Holder   Used    in    Reclalmii^g    Worn    Lubricator  Choke   Plugs 
was  made  in  which  15  or  2(](  plugs  could  be  secured  at  one  time. 


The  chokes  were  then  countersunk  with  a  7/32-in.  drill,  care 
being  taken  that  the  drill  eld  not  penetrate  the  restricted  por- 
tions of  the  oil  passages.  Itiese  apertures  were  then  filled  with 
brass  by  the  use  of  the  acetjlene  welding  flame,  the  work  being 
performed  much  like  a  sol4ering  operation.  The  holder  was 
then  taken  to  a  small  drilling  machine  and  1/32-in.  holes  drilled 
through  the  solid  ends  of  t  le  plugs.  This  is  economical  even 
where  but  a  small  number  o^  plugs  are  to  be  reclaimed.     .....  .,;.v 


POWER    PLANT    OIL    FILTER 


'  The  oil  filter  shown  in  Fig.  1  was  developed  in  order  to  se- 
cure a  filtering  medium  of  increased  efficiency  and  an  arrange- 
ment  of  the   plant    which    would    make   possible   large   filtering 


■' The  dirty  oil  enters  the  filter  through  a  strainer  box.  pass- 
ing down  through  a  removable  strainer  which  catches  large 
pieces  of  foreign  matter,  such  as  waste.  A  heater  tray  A,  is  lo- 
cated directly  below  the  strainer,  where  the  viscosity  of  the  oil 
is  reduced  before  it  overflows  into  the  compartment  B.  From 
this  compartment  the.  oil  flows  through  a  funnel  and  vertical 
conductor  shown  in  Fig.  2.  As  it  emerges  from  the  vertical  con- 
ductor the  oil  is  spread  out  bek)w  the  tray  C'  by  meatis  of  a 
baffle,  and  under  the  action  of  the  head  which  accumulates  in 
the  vertical  conductor  the  oil  is  forced  to  take  a  zigzag  upward 
path,  passing  under  and  over  several  tray*  in  its  course.  The 
level  of  the  oil  in  the  top  tray  is  maintained  constant  by  a 
skimmer  shown  at  D  in  Fig.  3.  the  overflow  from  wliich  passes 
to  the  filter  compartment  through  the  opening  E. 

As  the  oil  flows  over  the  trays  the  water  separates  and  col- 
lects in  the  bottom  of  the  trays,  from  which  it  is  by-passed  di- 


Fig.  1 — Oil   Filter  Having  Capacity  of  100  Gal.  to  200  Gal.   Per  Hour  , -.^ 


capacity  in  a  small  space.  The  device,  which  is  known  as  the;' 
Peterson  power  plant  oil  filter,  consists  essentially  of  two  partsc..' 
placed    m    the    same   case.     The    first    is   the    precipitation    com-  ; 


T ' 1 

Pig.  2— Method  of  Operation  of  the  Precipitation  Compartment 

partment  in  which  water  and  the  coarser  particles  of  solid  mat- 
ter are  removed;  the  second  is  the  filter  proper.  Surrounding 
these  two  compartments  is  the  storage  space  for  filtered  oil. 


"i;^/ -  r '■/";  F'a-  3— Arrangement  of  the  Parts  of  the  Peterson  Oil  Filter 

f.  •  ;.'.i  rectly  to  the  bottom  of  the  precipitation  comjiartment  by  means 
■^-•;.•..^^  of  funnels  surrounding  the  vertical  oil  conduct"  r.  These  pre- 
^.•: .':...  vent  the  water  from  coming  in  contact  with  the  moving  oil 
"v"':^:  after  having  once  been  separated.  The  water  is  automatically 
removed  from  the  precipitation  compartment  by  means  of  an 
overflow  tube  /".  This  consists  of  two  concentric  pii>e.s.  the 
outer  one  of  which  is  connected  at  the  bottom  to  the  water 
chamber  while  the  inner  one  leads  to  the  drain.  A  funnel  is 
threaded  to  the  upper  end  of  the  inner  pipe  by  means  of  which 
adjustment  may  be  made  to  provide  for  oils  of  different  specific 
gravities.  The  overflow  operates  on  the  U-tul»e  principle;  the 
column  of  water  in  the  outer  pipe  balances  the  column  in  the 
filter,  composed  partly  of  oil  and  partly  of  water.  The  oil  being 
ligliter  than  the  water,  the  top  of  the  overflow  is  slightly  lower  than 
the  level  of  the  oil  in  the  precipitation  compartment.  As  more 
water  collects  in  the  bottom  of  this  compartment  the  relative 
weight  of  the  two  columns  is  changed,  that  within  the  precipi- 
tation compartment  becoming  heavier,  and  the  level  in  the  over- 
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■flow  tube  is  raised  until  water  flows  over  the  top  of  the  funnel 
rinto  the  drain.  A  low  water  level  is  thus  automatically  main- 
stained  in  the  precipitation  compartment. 

The  filtering  compartment  contains  nine  non-collapsible  filter- 
r^iiig   units,   one    of   which    is    shown    in    Fig.  4.     The   oil   passes 
'from  the  outside  to  the  inside  of  the  tiltering  unit  and  then  out 
thrciiiyh    nozzles    projecting   through    the    wall    of    the    cumpart- 
jnent    into    the    clean    oil    compartment.      The    nozzles    tit    into 
'■  spring-actuated  valves  so  that  any  unit  may  be  withdrawn  and 
"cleaned    without    interfering    with    the    continuous    operation    of 
the    filter.      When    the    unit    is    withdrawn    this    valve    instantly 
closes   and   prevents   untdtered   oil    from    flowing   into   the  clean 
oil    compartment.      The    tiltering    clotiis    are    so    arranged    that 
they  are  free  from  folds  or  plaits,  thus  rendering  effective  their 
entire  surface.     They  are  placed  in  a  vertical  position,  so  that 
the  slime  and  sediment  collecting  on  the  tiltering  surfaces  con- 
tinually works  towards  the  l)ottom.     The  tiltering  units  are  thus 
■largely  self-cleaning. 

No  oil  can  pass  to  the  clean  oil  compartment  until  the  level  in 
■the  filtering  compartment  reaches  the  outlets  from  tlie  fdtering 
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filtering   cloths,   and   these   are   read- 
filtering  units,   without  interfering 
ion  of  the  filter.      1  he  filter  here  il- 
100  gal.  to  200  gal.   per   hour,  this 
duplication  of  which  plants  of  larger - 
filters  were  recently  placed  upon  the 
•Phenix  Co.,  Milwaukee.  Wis. ,  ..  ^.^:.^,,... 
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MAIN    RESERVOIR    BALL    JOINT 
,  ,.,  GOI^NEGTION     ^        . , 


The  accompanying  illus 
especially  for  locomotive 
Many  engine  failures  are 
voir  pipe  connections,  due 
of   which   is  concentrated 
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ions   show   a  ball   joint    developed 

main     reservoir     pipe     connections, 

sed  by  the  breaking  of  main  reser- 

to  vibration  of  the  pipes,  the  effect 

the  rigid  connection  in   the  reser- 


Details  of   Ball   Joint    Pip*    Connection    for    Main    Reservoirs 


voir.  The  body  of  the  ball 
rectly  into  the  reservoir  and 
the  ball  member,  thus  reliev 
bration  stresses. 
The  construction  of  the  j 


joint  is  threaded  and  screwed  (li->  . .  ; 
the  end  of  the  pipe  is  screwed  intO;.:..; 
ng  the  threaded  connections  of  vi-,-„-":- 
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is  shown  in  the  engraving.     The 
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Pig.   4 — Vertical    Filtering    Unit    Removed   from   the   Filter 

;  units;  as  soon  as  a  slight  head  builds  up  over  the  outlets  the 
process  of  filtration  commences  and  is  distributed  over  the  en- 
tire filtering  surface,  all  of  which  is  subjected  to  equal  pressure. 
'1  he  head  of  oil  over  the  filtering  unit  is  shown  by  the  indicator 

;at  the  top  of  the  gage  on  the  front  of  the  filter.  W  hen  oper- 
ating at  normal  rating  this  indicator  should  show  a  level  of 
about  three  inches  of  oil.  Space  is  provided,  however,  for 
carrying  oil  to  a  height  of  six  inches,  thus  making  possible  the 

.^handling  for  short  periods  of  a   100  per  cent  overload. 

Other  gages  are  provided  to  show   the  level  of  the  oil  in  the 

■storage  compartment  and  the  water  level  in  the  precipitation 
compartment.  A  thermometer  shows  the  temperature  of  the  oil 
in  compartment  B.  thus  enabling  the  proper  regulation  of  the 
heater  coil.  Another  thermometer  shows  the  temperature  of 
the  oil  in  the  clean  oil  storage  compartment,  and  when  neces- 
sary the  oil  is  passed  over  cooling  coils  before  it  is  returned  to 
the  lubrication  system. 

The  filter  body  is  constructed  of  No.  12  gage  galvanized  sheet  body  is  made  in  the  form  of  h  cylindric.il  casing  in  which  are 
steel  reinforced  with  channels  and  angles.  All  joints  are  lapped  placed  two  rubber  packing  rin^s  and  two  hard  babbitt  retaining 
and  closely  riveted  and  soldered.     The  only  parts  needing  pe-      rings.     The   packing    rings    fof-    *'^"    --"*    -  -"^'^    '•'-    -^i— :.'.i 


IVIain  Reservoir  Ball  Joint  Pipe  Connection 
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surface  of  the  ball  member,  and  are  held  in,  position  by  a  gland 

nut  on  the  casing//^.'.^''^;.-.' ;  •■  ^^  ■  :--v.  ••.■;;fv-"- uv  .";'  i:  -■'.'.:■■■  ^"^'-. 
This   joint    was    developed   by   the    Franklin    Railway    Supply 
Company.  30  Church  street.  New  York.  .  .,  \  ......    :   =■  . 


Ilogomotive  safety  valve 


The  accompanying  illustration  shows  a  new  type  of  safety 
val\e  recently  placed  on  the  market  by  the  Crane  Company, 
Chicago.  These  valves  are  different  from  those  heretofore 
made  by  this  company,  in  that  they  have  a  greater  lift  and  the 
casing  is  made  of  malleable  iron.  The  main  spring  is  also  made 
of  larger  wire  and  the  coil  is  of  larger  diameter.  The  lift  has 
Iieen  increased  on  the  open  pop  valve  to  0.15  in.,  and  on  the 
muffler  to  0.14  in.,  an  increase  of  from  .07  to  .05  in.  Excessive 
hammering  of  the  valve  as  it  closes  from  this  relatively  high  lift 
is  ehminated  by  the  use  of  an  auxiliary  valve,  also  controlled 
by  a  spring,  which  covers  a  series  of  holes  in  the  main  valve, 
as  shown  in  the  drawing.  As  the  main  valve  is  lifted  from  its 
lower  seat  by  the  steam  pressure,  full  opening  is  provided  to 
it  and  the  valve  is  lifted  to  its  open  position.  As  the  pressure 
drops  and   the   main    valve  lowers,   steam   will  be  caught   in   the 
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::}■■■-'■'-■''■' ■':-''^^y'^         Improved  Crane  Safety  Valve 

cavities  under  the  auxiliary  valve,  thtis  cti.shioning  trie  tnaiti 
valve  and  preventing  the  severe  shock  that  has  many  times 
been   found   very  objecti<mable   on   high   lift   valves. 

The  muffled  valve  is  similar  in  construction  to  the  open  valve, 


•-         Type 
Open     ,,, . 

Open  ; ;. , 
Open 

Open  .  .  . 
Muffler  ; . 
Muffler  .i. 
Muffler  ;. 
Muffler  .» . 


Discharge  of 

•Size 

Boiler  pressure 

Lift 

steam  per  hour 

2Ji  in. 

180  lb. 

.15  in. 

7,500  lb. 

3      in. 

180  lb. 

.15  in. 

9,200  lb. 

25^  in. 

200  lb. 

.15  in. 

8,300  lb. 

3       in. 

200  1b. 

.15  in. 

10,100  1b. 

2^  in. 

180  1b. 

.14  in. 

6,500  lb. 

3      in. 

180  1b. 

.14  in. 

8,600  lb. 

3«  Jn. 

200  lb. 

.14  in. 

7,200  lb. 

3^     I*. 

20(1  !b. 

.14  in. 

9,400  lb.-   : 

and  instead  of  using  two  nmfflcr  plates.  aS  was  done  in  the  old 
type,  only  one  is  use<l.  it  being  made  a  part  of  the  casing.  By 
means  of  these  high  lift  valves  it  has  been  found  possible  to  use 
smaller  valves  as  the  capacity  has  been  so  materially  increased. 
The  accompanying  table  shows  the  discharge  of  steam  per  hour 
ivith  2' J  and  3  in.  valves  of  both  types.    ;.::^,i.>-;-^^  -r' i.'Uf'- 


GENERAL 


UTILITY    VISE 
PRESSES 


FOR    DRILL 


The  vise  shown  in  the  illustrations  was  designed  to  replace 
a  variety  of  jigs  and  special  fixtures  for  holding  various  sizes 
and  shapes  of  work  on  the  table  of  the  drill  press.    It  has  proved 


Work  Secured   In  Vertical   V-Groove  of  the  Utility  Vise 


to  be  equall}-  adapted  to  other  machines  on  w 
held  stationary,  such  as  milling  machines  and 
.-    The  vise  consists  of  a  flanged  bed  plate  so 


hich  the  work  is 
shapers. 
designed  that  it 


Supplementary   Jaws   for    Holding    Irregularly   Shaped    Piece 
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flow  tube  is  raised  until  water  rtows  over  iln-  t-'p  m'  ilk'  I'uiim  1 
"imu  the  (jraiii.     ,\  low   water  level   is   tlln>   auti'inatiiallx    main- 
tai!K'<l  in  the  firecipitation  cotni)artiiient. 

Ilie  Irlteriiti;  *.<>iiii»artinent  ountaitis  nine   iion-e<)Ilai)silile  Itlter- 

/iuy;.  units.,  oue:  of   which   is^  4.       ilie    oil    passes 

'  t><>iiV  the  «iut>i«le  to  thc;  insitle  t>t  the  fiheriiiL:   unit  aiu!  then  uiii 

-■thriiiv^h    lH>/zl!,'v   |in>jeciiiiij    tlir. iiiiili    ihi-    wall    <<{    the-    ^••niita'-t- 

.  tiunt    itiivr    the -cll:Ui.i    Oil    vOi'ip.iriiiuiit.       llie  .  noi:/le>    lit    into 

yi>tlnVraeiiiateir"\^al.ve>i  >*►  t  unit   may  lie   withtjrawn   an<I 

'cleam.il,  withont' ii1tl^FfVHtliJ    witii    tin     r.intinn'iu-    <>[i<.rali<>ii    "i 

:  ihe    liltcr.   •  WheU    the    unit    i^    uitli.lrawn    this    \alve    instantly 

clxsfs   ami'  ;.rfVe»ts   luirtlteretl   "il    fr-.m    tl"'vv.inji   into   the   vKan 

*»il    ei!ni|Vart"]ent.    -,"1  In.*/  iillerin.n    vl<»ths    are    s«t    arranged    iliat 

they    are  triV/lrtihl  folds  or  plaits.  thn>   nnilennii  ett'ertixi    ihcir 

tHtt ire  >Hr face.     They  are  placeil  in  a  \ertical  position,  >..  that 

the   sliihe  and  Sediuieni  eoHectiny  on   the  lilterinsj   >urfai-e-.   *on- 

.tiiiuallywofks  towards  the  hottoni.     The  lilterina  units  are  thus 

,lurj;ely   self-cleaning.      .;.  —  ■.       ,     .,:    ./  .•  •'   ;• 

-      Xo  oir  can  pass  "to  the  cJvari  nil  comjiarttnent  ttntil  the  level  in 

:  the  jVlteriuii;  c^>mpartnient   reac.lK's   the  outlets    tVom   llie   tdterin.L: 


-.•■:•    r.-'T 


i\1ni..  i<9.-Xo.  5  :  V    '/^ 


rioihial  altiMitioii  are  the 
ily  cleaned  !)y  reniovini-  t 
uitli  thr  C'linimions  op^ra 
lust  rated  has  a  capacity  ( 
heing  the  basic  unit  by  the 
si;ce  art  built  itp.  These 
market   bv   the    ]\ic!iard>(>n 


MAIN    RESERVOIR     BALL 
GOrJNEGTlON 


lilterin«.4  cloths,  and  the^e  are  rearf- 
le  lilteriiii;  uiiit^.  uilhoin  interferin.u 
ioii  ,,1  the  tilter.  The  idter  here  il- 
HK)  ital.  to  3)0  ual.  per  hour,  this 
duplication  of  which  i)lants  of.laryer, 
dtiTx  were  recently  jilaced  upon  the 
riienix    Co.,    Milwaukee.    Wis,       , 


JOINT 


I  he    accoiiipaii>  mu    i 
isptciall>      for     Iticonioti 
Matty  I'ttyirie   taihircs  are  c 
\oir   pi]ie   Connections.   <hle 
of   which    is   concentrated 


nitrations    >h. .w    a   ball   joint    de\eloiicd 

ivej  main     roervojr     pi]ie     connections. 

used  by  the  breakiiiii  of  main   reser- 

lo   vibration   of   the   pijtes.   the   etfect 

the   riiiid   connection   in    the   reser- 


.■ 


.-■l 


1  ■  - 


Details  of    Ban    Joint    Pip< 

voir.  The  body  of  tlfe  hal 
rectly  into  the  reservoir  an<l 
the  ball  metnber,  tlnt^  reliiv 
bration   stroscs. 

The  Construction  Of  t lie  jo 


Connection    for    Main    Reservoirs 

jofnt  is  thrcade<i  an«l  screwed  di-' 
the  ettd  of  the  pipe  is  ^crewe<l  into 
hl;    the   thiiaded   contieitions   .it    vi-. 

nt  is  shown  in  the  en.iinivim,'.     Tlve  . 


Fig.    4 — Vertical    Filtering    Unit    Removed   from    the    Filter 

:  .mitt.<;|  .as -Koon  as  nsliiiht  h.ea<l  build.s  up  over  the  outlet>  the 

process  of  liUration  coTiimences  and  is  distributed  over  the  eti- 
.  fire  lihen'ny  surface,  all  of  which  is  subjected  lo  equal  pressure. 

'Ih<:  iK'ad  of  oil  over  the  Itlteriufj;  unit  is  shown  by  the  iinlic-itor 

at  tik'  top,  of  ril<.  gag^c  on  the  f  rout  .of  the  lllter.  When  ..pet- 
■  utinv'   at  itortual   ratinj?  this  indicator   should   show   a   level  oi 

alii'Ut    three    inches    iif oil.      Space    is    pro\ide<l.    IxiWever.    for 

carrying  oil  to  a,  h«,-iKht  of  six  inches,  thus  making  po^sible  the 

handling  f«^rshf>rt   periods   f»f  a   100  per  cent   ..verbiad.  •;>,: 

.'     Other  payees  afe  provi<le»l  to  show  the  hvel  of  the  oil  in  the 

"stofiige    coinpartnient    ami   the    water    level    in    the    jirecipitation 

yompartment.     A  ihernjometer  shows  the  temperature  of  the  oil 

•in  conutartmi'ut  /?,  thus  etwibliiiy  the  jin.>per  regulation  of  the 
.  hj-JttXT  eoil.  -.\i)Other  ibermonieter  shows  the  temperature  of 
'  tile  Oil  in  the  clean  oil   storage  conipartnicnt.  and  when  neces-        ., 

sary  the  oil  is  passed  over  cooling  Coils,  bcf'.'re  it  is  returned  to 
.•the.  lubricatifin  sj'steni. ,     ',    ,  •  •  "'    '  V  ^  '  ■■    :•'■•' 

'"     I'-lie  lUter  l»>dy  is  constructed  of  No.  12  u.ige  galvani/ed  sheet       b.-dy   is   made   in   the   form  ofli  cylindrical   casum   in 

stt'el  reini'orced  with  diamiels  an  1  angles.     Ml  joints  are  lapped      placed  two  ruljber  jiackittv;  rinj:s  and  two  hard  babbitt 


Main  Reservoir  Ball  Joint  Pipe  Connection 


4iid-cl<>sely   riveted,  :iiid  -.ddered.     The   only   parts   iieeding   pe-       i;ing.- 


riu 


pac 


kill! 


whie'h  are- 

ri-taining. 
rin.ys    Vifiu    the    joint    with    the    .spherical- 


yuy4 
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surface  of  tljie  ball  iiiieiriijer  iUTi  arc  )k-W  in  positian, by  ^  gi^iid  ariil  iii^K^id  <  -t  ,n>iMy  t \v •  •  inulifiiT  lil^ii'v-  Sh  \\a<  (1"iiv  i«  tire  x^<l 

nut  m\  ih€'ca^ing::\.'yX--  /\^j: :'■,,,:  ■::^./'-  /:^^y     /'.-•:     ;:  type,:  Vijily  .^     i>5  ti«/.I.  it  l«.\j«|i  j«adc  a  ijiari  ni  tlit*  oa^<u^/ :  Hy 

:   This  jdiiU   was   develipCil  l)y   the   franklmRtiihvay    Supply  ^  means  of  tlicjc  liii;ii  lift  ralvts  it  lra>  Jmjoii  l^nuvl  1»'V'*m1%*  to  us<^ 

t^diiUiaiiy.  ^<1  Clmroh  strovt;  Xcvv  Voik.'       .^l    /^     ;    :.-.■.  ,5=(naUcr  v;il\cs  ;;>  ilie  cajnicity  ha^  lit«»>u  ><»  inatofialK   inorva?it:<I. 

'■'"■-'    '-         "'';'-''vV'  "'':    '•.:'/.■;•;  \^lU'aOC'*nipan           lalik  >b^lv^^  tlu-  ili^charjiv.  of  ^tcani  iKr;Ji<itir 


LocoMOTi\E  SAFETY  Valve 


;  Tlic  kccumi>anyivi};   iHustrati<>it  shows   a  ftew;  typ*  of  safety 

■vah  c   rect  iul\    ])laced   oh  tlie  ni?Lrkct  by  the  Crane  Coinpauy, 

Chicago. Tht^e     valves     are    «Hrtereht     from    those    herelofoVe 

made  by  this  conii)aiiy.  in  that  they  have  a  greater  lift  and  the 

oasinp;  is  made  of  niallcahle  iron.    Tiie  main  spring  is  also  inaUe 

.o^"lurj?er  wire  and  the  coil  us  of  larger  cliameter.    The  lift  has 

1<'eii  incre'asc*!   on  the  open   pop  valve  to  0.15   in.,  and  on  the 

inuMler  to  0.14  in.,  an  increase  <>f  from  .07  to  .05  in.     E.xcossivie 

•    hammerinii  of  the  valve  as  it  closes  from  this  relatively  high  hft 

/  ii  vhuiin^tcd  by  thevuse  of  air  atixiliarj-  -valve,  al$o-  controlled 

.  by  a  spring,  which  covers  a  series  of  holes  irt  the  main  valve.. 

as.  shown  in  the  drawing;    -.Xs  .the  niaiii  valve  is  lifted  from  its. 

lower    seat    by    the    steam    jtressure.    full   oj.K'rting    is   provided    t<> 

it  and  the  valve  is  lifted  to  its  op^'n  position;     As  the  pressure 

dr'itps  and   the  inain   valve  loWefS;  steam,  will  be  caught   in  the 


•  :. .';  /i^;    ';%    ::   Improved    Crane   Safety    Valve     '..!''    .'.':'-.;.;.     ., 

lavitrc.^    uiider    the    aUxibary    valve,    thtis    ai-bioning    tbe    main 
valte   and    iirevcnting    the    -.eVere    sh«>ck    that    has    many    tinie.s 
been  fbund'A^vry  objectifmaljle  on   high  lift  valves.   ': 
The  jnuflled  vilve  is  similar  rjv  oonstTUction  to  the ;«>pcn  yaly^i 


-*        ^..         ■■            -:'-*. 

.   Oisch.irse  of 

•.:•..■   '.■.■Type.;  .;•.,' 

^\zii: 

ll.iik'i  |ijx,«?-ure: 

■  .iJjt -. 

Mv.Tm  JKT  JnniT  ■ 

•0|Hn'   ■.  .  ...  .  . ,  ;■ 

I'/jW. 

;  :    r>»?fi. :';.--\ 

.1-3  fi^.- 

:;      <.5b01»«.       ; 

:   l>Kll      ...,...;;.,.. 

}       ill-: 

IXdl^.     .:     . 

•;vt5iH. 

~       9,20(nii.   ;      : 

^)l>eh     ....  ..^, 

^if  J  iu- 

■..  :2<lHn1i..v::  :'••■ 

•  lo  inv  . 

8,.Jt)0ib, 

Opvn     ..  .,..., 

■S       in; 

-       <H\0\h.      ... 

..Uiu. 

<   JO.  100  lb. 

Muffl^'f    ..:..-:.. 

'  i'yin. 

. ;  ■:txo:h>;:.::-  : 

■;14  in. 

-.•      6,5O0lb.    .- 

MullUr    ....:;.:; 

.i       i;v/ 

,    •M8a:iu.  -^ 

.t4iji/. 

.         S.-^OOlb; 

.Miiintf  . .  .:.•.. 

.-^'...  .ti>. 

jt)<ui.:-.:-': 

■v,t4.itt..^^ 

.      7.2001b: 

i'': 

Muffler    .  ...i.  . 

j.«    ■    Jti; 

■  ••  irt'J  ik,-:-  ■".-■: 

■■..Mm^: 

9:-imm':  •    ; 

»vith,2' J  and  ..1  lit;  vabes  id  Jtoili  typ^v;:  ^;.- ;i:^:V    -    -        V    •:      .. 

GENHKAL    I  TILITV   V'ISE    FOR    DKILlJ 
./,;  PRESSES    -X-':-    '■■■■■<-\''-:-.-y'^'^ 


1"heyi'>e  shown  in  the  iMu^trations  Avas  de-.ilffted  i«'t  rviilace 
a  variety  t if '  jigs  and  special  nxiurts  b'r  holding  various  >i;?c>> 
and  shapes  of  work  on  the  table  «»f  the  drill  prt.-is.    ll  has  proved 


-.■■•■> 


..Work  Secured    in   Vertical    V-Groove  of  the   Utility   Vise  '^       ': 

:tp  be  eqttally  adapted  to  other -machines  on  whieh  the  work  i^ 
held  stationary,  siuh  a>  nVilKiig machines  anii>hajK'r»,:  /  -  ^ 
4  'The/vise  .c<*nsist>-  .da  flanged  l)ed  pliate-  sJo  dcsigne<l  that   it 
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may  l)e  fastened  to  the  machine  table  in  any  position,  a  screw 
operated  front  jaw,  a  stationary  rear  jaw  and  a  variety  of  sup- 
plementary jaws  which  may  be  secured  to  the  top  of  the  main 
jaws  for  handling  irregularly  shaped  pieces.  The  front  jaw  is 
held  in  position  by  a  tongue  passing  through  a  slot  in  the  bed 
and  secured  on  the  bottom  with  a  plate  and  screws.  The  grip- 
ping surface  is  fitted  with  a  removable  steel  plate.  The  rear 
jaw  is  made  in  the  form  of  a  hollow  cube,  one  side  being  left 
open  to  admit  a  wrench  for  operating  the  nut  on  the  binding 
bolt.  The  hole  through  which  this  bolt  passes  is  drilled  in  the 
center  of  the  jaw.  it  may  thus  be  revolved  on  the  bolt  and 
fastened  to  the  bed  with  any  one  of  the  three  closed  faces  op- 
posite the  face  of  the  front  jaw.  One  of  these  faces  is  provided 
with  a  removable  steel  plate  similar  to  that  on  the  front  jaw. 
Another  is  machined  full  depth  for  use  as  an  angle  plate,  a 
vertical  \'-groove  extending  the  full  depth  of  this  face  to  permit 
centering  and  holding  rounds,  scjuarts  and  similar  stock  in  a 
Vertical  position.  The  opposite  side  is  provided  with  a  hori- 
zontal \'-groove  for  holding  bar  stock  when  drilling  at  a  right 
angle  to  the  a-:is  of  the  bar. 

One  of  the  illustrations  shows  the  adaptability  of  the  device 
for  holding  irregularly  shaped  pieces  by  the  addition  of  supple- 
mentary jaws  to  the  top  faces  of  the  main  jaws.  These  vises 
are  manufactured  by  the  Rrown  Engineering  Company,  Read- 
ing. Pa.,  and  are  provided  with  several  types  of  supplementary 
jaws  other  than  those  shown. 


SQUIRT    HOSE    EJECTOR 


The  accv  mpanying  engraving  shows  the  general  arrangement 
and  details  of  an  ejector  designed  to  furnish  moderately  warm 
water  under  sufficient  pressure  for  the  safe  operation  of  the 
locomotive  cab  squirt  hose.  It  was  recently  developed  by  the 
Ohio  Injector  Company,  Chicago,  111.,  and  consists  of  two  parts: 
the  ejector,  which  is  connected  to  the  injector  suction  pipe  near 
the  strainer,  and  a  heater  check  connected  to  the  injector 
branch  pipe.  The  operation  of  the  squirt  hose  is  controlled  by 
a  one  inch  valve  in  the  cab.  ■: 

'By  referring  to  the  sectional  view  of  the  heater  check  it  will 


Arrangement  of  the  Squirt    Hose   Ejector  on  the   Locomotive 

be  seen  that  when  the  boiler  feeding  injector  is  working,  water 
at  a  high  temperature  and  pressure  enters  the  heater  check  at 
the  opening  A,  which  is  connected  to  the  branch  pipe,  lifts  the 
check  valve  and  passes  out  through  the  opening  B  into  a  pipe 
leading  to  the  cab  squirt.  To  prevent  freezing  in  cold  weather 
when  the  injector  is  shut  off  a  small  amount  of  live  steam  en- 
ters the  heater  check  body  through  a  choke   fitting  and  passes 


through  the  opening  B  to  tiie  ejector.     This  steam  is  prevented  i" 
from    passing   into   the   bra|ich   pipe   by   the   heater   check   valve  f 
and   an   ordinary  check   val\^e   placed   at  any   convenient   point   in 
the  live  steam  pipe  prevent^  any  tendency   for  water  from   the 
branch  pipe  to  pass  through  the  choke  into  the  boiler  when  the 
injector  is  working. 
The  water  at  high  tempertture  and  pressure  enters  the  ejector 


.Ho^  y^afer  from 

>    Branch  P'p€ 
Enters  Mtra,     . 


Litre  Sfeam       g^^^^^ 
Purpose!)      Ujtiv»'«i 


g   ^Hof  IVaier  Connecfion        -Xll'-.^-^.-^x 
fo  Cab  Squirt  --  .f.    ..[  ..',  -  '^ 


Sectional  View  of  the  Heater  Check  '.V 


through  a  one-half  inch  pipe 
the    cab    is    opened    it    pass 
tube,  where  it  mingles  with  a 
from  the  injector  suction 
The  device  is  claimed  to  e 
of  water  at  a  moderate 

In  using  this  device  the 
any  movements  other  than  t 


and  whenever  the  control  valve  in 

s    through    the    ejector    combining 

large  quantity  of  cold  water  drawn 

pibe  through  the  check  valve  shown. 

f  ect  the  delivery  of  a  good  stream 

tern  )erature  and   safe   pressure. 

<  ngineman   is  not  required  to  make 
ose  necessary  with  the  usual  form 


rtpp/e  ^i:'Plpt,,'p[ 


•■-  1  -:  ':-■■ 

-'(A)   Sectional   Elevation   and   (B)    Sectional   Plan  of  the   Ejector 

Proper 

oiF  cab   squirt   receiving  its   witer   supply   directly   from    the   in-' 
jector  branch  pipe.     .\11  that  is   necessary  is  to  have  the  injector  / 
working  and  to  open  the  contrjl  valve.    The  device  is  applicable 
to  locomotives  fitted  with  injei  tors  of  either  the  lifting  or  non- 
lifting  type. 


British  Hospital  Tr.mn  foi  the  Continent. — At  the  Strat- 
ford works  of  the  Great  Easttrn  an  ambulance  train  consisting^; 
of  five  ward  cars,  two  kitchen  cars,  and  one  pharmacy  car,  has , 
been  built  for  service  with  the  British  troops  in  France,  and" 
presented  by  the  United  Kingdom  Flour  Millers'  Association. 
The  train  is  428  ft.  long.  EacH  coach  for  the  wounded  will  ac- 
commodate thirty  men.  thus  gl\ing  room  for  150  in  all.  The 
train  is  lighted  by  electricity,  and  the  cookers  in  the  two  kitchen 
coaches  are  heated  by  anthracite  fuel,  .^t  the  top  of  the  coaches 
are  tanks  of  300  gallons  capacity  for  the  water  supply;  the  heat-. 


ing  is  by  steam  pipes,  and  each 


tons. 


coach  weighs  between  21  and  28; 


■-.'■   •">.■ 
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UNDERFRAME    SUSPENSION    OF    CAR 
LIGHTING  GENERATORS 


vc  ■.- 


An  electric  car  lighting  equipment  has  recently  been  brought 
out  in  which  the  generator  is  suspended  from  the  underframe  of 
the  car  instead  of  from  the  truck.  The  equipment  is  manufac- 
tured by  the  Safety  Car  Heating  &  Lighting  Co.,  2  Rector  street. 
New  York,  and  a  number  of  sets  now  in  service  are  claimed  to 
be  giving  entire  satisfaction. 

Several  conditions  have  arisen  in  connection  with  the  suspen- 


Pig.    1 — Car    Lighting    Generator   Suspended    from    the    Underframe 

sion  of  car  lighting  generators  from  truck  frames  which  are  in- 
creasing the  difficulty  of  properly  designing  this  type  of  equip- 
ment for  application  to  steel  trucks  and  steel  car  bodies  of  the 
type  of  construction  ncnv  commonly  employed.  The  deep  center 
sill  generally  used  on  all-steel  and  steel  underframe  equipment  has 


Fig.    2— Position    of   the    Generator   when    Effect    of   Spring 
.  ^  .  .  ■   .     -  -,       Maximum 


IS   a 


limited  the  space  available  for  applying  the  generator  to  such  an 
extent  that  it  is  difficult  to  obtain  the  proper  clearances  for  the 
generator  and  the  driving  belt.  The  suspension  of  the  generator 
from  the  truck  frame  also  produces  an  unbalanced  condition  in 
:*he  loading  of  the  equalizer  coil  springs,  and  the  suspension  is 


so  low  that  snow  and  ice  cause  trouble  during  the  winter  months. 
The  underframe  suspension  was  developed  to  overcome  these 
and  other  difficulties  arising  from  the  older  method  of  suspen- 
siottw  •;■  r        .:;^'^-"     ;:V  '  /^^r-V  v':^"  •;>  /f"^ 

The  general  appearance  of  the  generator  and  its  suspension 
and  the  method  of  attaching  it  to  the  underframe  are  shown  in 
Fig.  1.  The  successful  operation  of  this  type  of  suspension  de- 
pends upon  the  ability  to  maintain  a  uniform  belt  tension  through 
the  comparatively  wide  range  of  adjustment  necessary  to  take 
care  of  the  curving  of  the  truck.  The  method  of  securing  uni- 
form belt  tension  will  be  understood  by  referring  to  Figs.  2 
and  3.  Cast  on  the  generator  frame  are  two  carrying  lugs  A, 
which  are  pivoted  to  supixirting  lugs  B  on  the  suspension  casting 
by  a  bar,  the  end  of  which  is  shown  at  C.  The  end  of  the  ten- 
sion spring  shown  at  //.  Fig.  4.  is  secured  to  a  bracket  £  on  the 
suspension  casting,  while  the  end  shown.  (7.  Fig.  4.  engages  with 


Fig.  3— Position  of  Generator  when    Effect  of   Weight   is   a 

■  <■■:-'.    -'^^^A^-     .  ^-c  '  IVIaximum  ^"-^•"..■  "■•'.• 

the  lug  ii)  oh  the  generator  frame,  "the  tension  of  the  belt  is 
the  result  of  two  varying  factors,  one  of  which  is  the  horizontal 
component  of  the  weight  of  the  generator,  and  the  other  the  ten- 
sion of  the  spring.  When  the  generator  is  hanging  as  shown  in 
I'ig.  2  so  that  its  center  of  gravity  is  directly  under  the  supjmrt- 
ing  bar  C,  the  weight  of  the  getierator  has  no  effect  on  the  ten- 
sion of  the  belt,  but  the  tension  of  the  spring  has  its  greatest 
effect,  since  the  lever  arm,  CX,  is  greatest.  When  the  generator 
is  swung  into  the  position  shown  in  Fig.  3,  the  effect  of  its 
weight  is  a  maximum,  while  tlie  effect  of  the  spring  is  decreased 
due  to  the  shortening  of  the  distance  CX.  The  parts  arc  so  de- 
signed that  the  conil)ined  effect  of  these  two  factors  is  practically 
ci»nstant  in  all  positions.  Ample  latitude  is  provided  between 
the  tvvGextreaiic  positions  shown  to  take  care  of  belt  stretch  and 


Fig.    4 — Belt    Tension    Spring    Assembled    on    its    Carrier 

the  varying  location  of  the  axle  due  to  the  curving  of  the  truck. 
The  spring  is  assembled  on  a  carrier  under  tension  so  that  it  may 
be  easily  applied  and  removed. 

A  simple  means  of  lining  the  getierator  with  the  car  axle  is 
provided.  The  hole  for  the  supporting  bar  in  the  lug  B  is  slotted, 
the  position  of  the  bar  in  the  slot  being  readily  adjusted  and 
locked  by  means  of  the  bolt  and  lock  nuts  shown  in  the  en- 
gravings. 

With  the   increased  belt  clearances  obtained   with  this  equip- 


t- 
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merit  it  has  been  possible  to  use  a  type  of  belt  fastener  which 
operates  properly  on  small  pulleys.     A  smaller  armature  pulley 

',  has  therefore  been   used  and  a  higher  ratio  between  the  axle 
pulley  and   the   armature   pulley   obtained.     The   increase   speed 

.of    the    generator   thus    pnxluced    has    made    possible    the    design 

•vof  a  generator  of  lighter  weight.    This  saving,  together  with  the 
reduction  in  the  weight  of  the  suspension  itself  has  resulted  in 

„a  total  reduction  for  this  type  of  equipment  of  nearly  900  lb.,  and 
'the  truck  has  been  entirely  relieved  of  the  unsprung  and  unbal- 

--anced  weight  usually  suspended  from  one  end  of  its  frame. 
The  underframe  suspension  has  made  possible  a  considerable 

'.increase  in  the  clearance  between  the  generator  and  the  track. 

,;'and  the  moving  parts  of  the  suspension  are  still  further  removed 

,;  from  the  track  by  being  placed  above  the  generator.     The  effect 
of  snow  .ind  ice  in   severe  weather  conditions  is  therefore  con- 
siderably  reduced.     The   suspension   of  the  generator   from  the 
•  car  body  also  produces  more  favorable  conditions  with  regard  to 

•wear  since  the  moving  parts,  both  of  the  generator  and  the  sus- 
pension, receive  the  full  benefit  of  the  truck  springs. 


PISTON  VALVES  APPLIED  TO  SLIDE 
;     VALVE  CYLINDERS 


The  application  of  superheaters  to  existhlg  engines  having 
slide  valve  cylinders  has  heretofore  presented  serious  difficulties 
in  view  of  the  accepted  fact  that  only  piston  valves  can  be  used 
successfully  with  superheated  steam.  The  cost  of  new  piston 
valve  cylinders  with  their  accessories,  together  with  the  new 
front  frame  sections  necessary  to  obtain  a  good  design  of  cylin- 
ders; the  changes  necessary  in  the  valve  gear,  etc.,  frequently 
entail  so  considerable  an  expenditure  as  to  cause  abandonment 
of  the  project. 

The  device  here  illustrated  oti'ers  a  solution  of  the  problem  by 
enabling  a  piston  valve  to  be  applied  to  the  existing  slide  valve 
cvlindcrs  without  any  moditication  of  the  cylinders,  valve  gear 


■;.  ,v  ■    _. 


Construction  and   Method  of  Application  of  Universal   Piston  Valve 

:'or  other  details.  It  consists  of  an  inner  valve  chamber  to  which 
a  continuous  bushing   is  applied   in   the  ordinary  manner.     En- 

■•  closing  this  is  a  steam  chest  secured  to  the  cylinder  by  the  usual 
studs  without  alteration  in  their  original  arrangement.  The 
valve  chamber  is  secured  to  the  valve  seat  by  four  studs,  and  six 
holding-down  screws  tapped  through  bosses  on  the  top  of  the 
steam  chest,  in  addition  to  the  steam  pressure,  which  is  exerted 
over  practically  70  per  cent  of  the  area  of  the  seat. 
Joint   wires   of   the   usual   form   are   used   between   the   steam 

:  chest  and  its  seat  and  wires  of  the  same  size  are  employed  be- 
tween the  valve  chamber  and  valve  seat.  These  latter  wires  are 
arranged  in  an  ingenious  manner  to  avoid  the  use  of  double 
wires  on  the  bridges,  where  it  is  difficult  to  apply  sufficient  direct 

:  pressure    to   bed    them    into   the   irregularities   of   the   faces.      In 


this  arrangement  a  Joint  wfre  surrounds  each  of  the  steam  ports, 
and  an  outer  wire  surroun  Is  the  whole.  Thus  the  double  wires 
come  only  at  the  ends  ant  sides  of  the  valve  seat  where  direct 
pressure  can  be  applied.  '■::;■.':.'/':;_•• '\r»'''^;'X:\v  ['--^ 

A  very  short  and  light  p  ston  valve  is  used,  with  the  center  of 
its  stem  oflfset  downward  t*  conform  to  the  location  of  the  valve 
yoke  stem  of  the  original  [slide  valve.  The  body  of  the  valve 
is  of  oval  section,  therebjj  facilitating  the  passage  of  the  ex- 
haust steam  downward  to  t  le  exhaust  port.  The  form  of  steam 
port  in  the  valve  chamber  s  such  as  to  provide  ample  area  for 
the  ingress  and  egress  of  stsam  to  the  ports  in  the  hushing,  and 


eliminate  all  baffles  which 


:ause  eddv  currents. 


in  the  valve  seat,  being  sue 
bridges)  is  somewhat  grea 
valve  seat,  which  has  been 


Fhe  valve  diameter  is  de  termined  by  the  length  of  the  ports 


1  that  its  effective  length  (deducting 
er  than  the  port  length  of  the  Hat 
)roved  by  actual  test  to  be  sufficient. 


This  method  gives  valve  s|zes  and  weights  as  follows : 

Port   length 
Up  to  and  including  19  inj 


20  in. 
23  in. 


to  22  in.   inclusive, 
and  over. , 


Valve  diameter 

Weight  •£  vatve; 

8  in. 
lOin*--  ■ 

58  lb.           :- 
65  lb. 
73  1b. 

By  the  use  of  these  smal,  light  piston  valves,  the  wear  and 
tear  on  the  valve  gear  is  reduced  to  a  minimum.  As  the  section 
of  packing  ring  is  the  same  as  for  the  large  valves  commonly 
used,  the  result  is  a  greatly  diminished  tendency  to  buckle  and 
score  the  bushing  while  ccossing  over  the  ports  when  supef-"- 
heated  steam  is  used,  trouble  from  this  source  being  practically 
eliminated.  Diagonal  bridges  arc  employed  in  the  valve  bushing 
to  obviate  grooving  of  the  fflngs. 

A  notable  feature  of  this  arrangement  is  that  outside  steam 
pipes  may  be  used,  thereby  eliminating  all  live  steam  passages 
from  the  cylinder  saddle,  a;  has  become  the  accepted  practice 
with  superheat.  In  this  cas;  a  tight  cover  p'ate  is  bolted  over 
the  steam  pipe  boss  in  the  snoke  box,  and  the  steam  passages  in 
the  saddle  filled  with  a  rich  roncrete  mixture.  .A.  short  bent  sec- 
tion of  steam  pipe  is  used  iimnediately  above  the  chest  to  facili- 
tate its  removal  without  disturbing  the  pipes  in  the  smokebox. 

This  valve  was  developed  by  the  Economy  Devices  Corporation, 
30  Church  street.  New  York.  ■■.■•::.■,>•/..•.'•'!:'".■•.::•: 


HAND  BRAKE   ^^OR  FREIGHT  CARS 


In  an  endeavor  to  secure!  a  powerful  hand  brake  for  freight 
cars  without  sacrificing  ralidity  of  action,  the  geared  brake 
shown  in  the  drawing  hasl  been  developed  by  the  National 
Brake  Company.  Buffalo.  T.  Y.  This  device,  known  as  the 
Peacock  freight  car  brake.  Consists  of  a  malleable  iron  frame, 
a  geared  drum  and  shaft,  aiid  a  pinion  secured  to  the  lower 
end  of  the  brake  shaft.  Tie  brake  is  operated  by  the  usual 
type  of  shaft,  the  lower  end  of  which  is  forged  to  a  square 
section  where  it  passes  thr  )ugh  the  pinion,  a  cotter  through 
the  end  securing  it  in  position.  Sufficient  clearance  is  pro- 
vided through  the  pinion  :  o  that  finish  is  unnecessary  and 


the  space  between  the  shaf 

from  dirt  which  would  tenc 

The   drum   and   gear   are 


i\  and  the  gear  readily  frees  itself 
to  collect  were  a  closer  fit  used, 
cast  integral,  holes  being  cored 
through  the  web  of  the  geai  to  lighten  it  as  much  as  possible 
and  also  to  prevent  the  accumulation  of  dirt  on  its  upper 
surface.  The  surface  of  th^  drum  is  formed  into  a  shallow 
spiral  groove,  the  bottom  of  which  is  over  2  in.  in  diameter. 
This  eliminates  the  twisting  and  cutting  of  the  chain,  caused 
by  the  small  drum  usually  -mployed.  The  upper  portion  of 
the  druin  is  so  designed  t  lat  the  center  line  of  the  chain 
follows  a  parabolic  curve  as  the  drum  revolves,  the  end  of 
the  chain  being  secured  at  ;  i  point  near  the  rim  of  the  gear; 
This  facilitates  taking  up  t  le  slack  without  loss  of  time  or 
sacrifice  of  leverage  when  the  effective  application  begins. 
The  chain  is  secured  to  the  drum  by  a  bolt  in  double  shear 
which  passes  through  a  slotled  hole.  When  in  place  the  pull 
of  the  chain  moves  the  bolt  In  the  slot  until  its  head  occupies 
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pocket  on  the  upper  surface  of  the  web  from  which  it  cannot 
.e  directly  removed.  A  cotter  through  a  lug  on  the  web  of 
ihe  gear  prevents  the  head  of  the  bolt  from  sliding  out  of 
tlie  pocket  should  the  pull  on  the  chain  be  released.  The 
rlrum  revolves  on  a  straight  unfuiished  bar  of  cold  rolled  steel, 
ihe  lower  end  of  which  rests  in  a  pocket  in  the  frame.  The 
Iruni  is  bored  out  with  ample  clearance  and  is  packed  with 
£rraphite  grease  to  prevent  corrosion  when  the  car  is  standing 
out  of  service.  A  cotter  through  the  lower  end  of  the  bar 
and  the  frame  prevents  it  from  turning  and  cutting  the  frame. 

The  brake  has  a  gear  ratio  of  12  to  48,  and  with  a  force  of 


The  foot  of  the  jack  is  so  designed  that  the  auxiliary  heel  plate 
may  be  applied  in  two  positions  at  right  angles  to  each  other, 
thus  permitting  the  operation  of  the  jack  tilted  either  sideways 
or  forward.  The  heel  plate  provides  a  substantial  footing  for  the 
tool  in  any  position  without  the  necessity  of  special  blocking. 


V    .;..,  Jacks  with  Adjustable  Heel   Plates 

When  so  desired  it  may  be  removed  and  the  jack  operated  upon 

its  own   base.' ■,*':;>         /■'^  r'\  C^  '■: 

In  designing  these  tools  special  attention  has  been  given  to 
the  elimination  of  unnecessary  parts  in  order  that  the  number 
of  repair  parts  re<iuired  may  be  kept  at  a  minimum.  The  parts 
are  easily  assembled,  and  repairs  may  be  made  by  the  ordinary 
shop   labor.    . 'V^v  ■-•.  '  -^.  .^^^'-s"-::  ^^-^  ■  :'  '■■'^•■:'y-':p''-'-^''^'.A^.--:^y'''' 


FRICTION    SPRING    DRAFT    RIGGING 


The  Slick  friction  spring  draft  rigging,  which  is  shown  in 
the  accompanying  illustration,  consists  of  a  number  of  springs 
formed  of  comparatively  thin  steel  plates.  These  plates  are 
s<juare  or  rectangular  and  are  corrugated,  the  axes  of  the  cor- 


Geared    Hand    Brake  for  Freight  Cars 


100  lb.  exerted  at  the  rim  of  a  16  in.  brake  wheel  it  is  claimed 
to  produce  over  1,700  lb.  pull  on  the  chain.  This  is  moie 
than  four  times  the  force  exerted  on  the  chain  by  the  usual 
type  of  hand  brake  where  the  chain  is  wound  on  a  XVz  in. 
drum  at  the  lower  end  of  the  brake  shaft. 

To  successfully  meet  the  conditions  imposed  upon  a  hand 
brake  for  freight  equipment  cars  the  cost  must  be  low.    With ; 
this  consideration  in  view  the  use  of  finished  parts  has  been; 
avoided   as   far  as   possible,   the   only   finished   surface   in   the, 
device  being  the  bore  of  the  drum.     As  shown  in  the  draw-. 
ings.   the   frame   is   designed   for  application   to   cars   having 
platform    end   sills,   but   the    brake   may   be   designed   for   ap- 
plication to  freight  cars  of  any  type.  _. 


Hk^— 


EMERGENCY    JACKS 


The  jacks  illustrated  herewith  include  several  interesting  features 
which  are  especially  valuable  in  equipment  designed  for  emer- 
gency use.  They  have  recently  been  added  to  the  line  of  the 
Buckeye  Jack  Manufacturing  Company,  Alliance,  Ohio. 

The  features  of  special  interest  are  the  swivel  top,  to  which  is 
pivoted  an  auxiliary  hook  for  low  hfting  operations  and  an  aux- 
iliary heel  plate  which  enables  the  operator  to  use  the  jack  at  an 
angle  without  blocking  up.  An  adjustable  auxiliary  lift  is  shown 
on  one  of  the  jacks,  which  may  be  quickly  adjusted  to  the  load 
without   sacrificing  a   portion   of  the  lifting  range   of  the  jack. 


Slick  Friction   Draft  Rigging  '  7v--:V  .,.:";.;.;.;■; 

rugations  being  parallel  to  each  other.  The  plates  are  placed  so 
that  the  corrugations  of  each  one  are  at  right  angles  to  those  of 
the  two  adjoining  ones.  The  arched  portions  of  the  plates  are 
thus  in  contact  with  each  other,  and  each  plate  forms  an  abut- 
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ment  against  which  the  adjoining  plate  operates.  The  device 
may  be  made  either  with  single  corrugated  spring  plates  or 
where  greater  stiffness  is  desired  the  elements  may  be  made  up 
of  two  or  more  laminations  each.  The  construction  of  the  rig- 
ging is  otherwise  similar  to  that  commonly  used  with  other  types 
of  spring  elements. 

When  under  load  the  plates  withstand  stresses  first  by  the 
spring  action  of  the  corrugated  portions,  which  tend  to  flatten 
out  under  pressure,  and  in  addition  hy  the  frictional  resistance 
to  the  movement  of  the  plates  one  upon  another  due  to  the  flat- 
tening (lUt  of  the  corrugations.  This  action  tends  to  dissipate 
a  portion  of  the  energy  delivered  to  the  draft  rigging. 

It  is  also  claimed  that  the  arch  action  of  the  corrugations 
tends  tn  distribute  the  stress  through  the  curved  portion  of 
each  corrugation  in  such  a  way  as  to  counteract  to  a  certain  ex- 
tent the  force  in  the  tension  side  of  the  plates.  The  depth  of  the 
corrugations  is  such  that  when  each  plate  is  flattened  under  load 
the  stresses  will  be  about  equal  to  the  projier  working  stress  for 
the  material,  thus  in>uring  long  life  of  the  spring  elements. 

This  draft  rigging  has  lieen  developed  by  the  Cambria  Steel 
Company.   Phila<itlphia.   Pa.  ,..•-'-  .    r    • 


VACUUM  OIL  BURNER 


The  (iustin-F'.acoti  Manufacturing  Ccjmpany,  Kansas  City. 
Mo.,  has  recently  placed  on  the  market  a  new  type  of  oil 
burner  that  is  especially  adapted  for  service  in  railway  shops. 
The  chief  feature  of  this  burner  is  that  the  oil  is  drawn  from 
the  supply  tank  by  a  partial  vacuum  created  in  the  oil  pipe 
by  compressed  air  passing  over  a  series  of  holes  in  the  end 
of  the  pipe,   forming  practically-  an   ejector.      Its  application 


:.-  •■..^".^Portable   Oil    Heater   Equipped   with    Vacuum    Burner 

to  a  portable  oil  heater  is  shown  in  the  illustration.  By  the 
use  of  this  device  the  carrying  of  oil  under  pressures  which 
vary  from  60  to  125  lb.  is  entirely  eliminated,  and  with  it 
the  fire  hazard  occasioned  thereby.  That  the  device  is  a 
"safety  first"  measure  is  readily  recognized.  The  suction 
created  in  the  oil  pipe  is  sufficient  to  supply  more  oil  than  is 


generally  required  throijgh  the  f^-in.  pipe  connecting  the 
burner  with  the  oil  reserjioir  and  the  angle  valve  on  the  end 
of  the  burner  is  used  to  fegulate  the  quantity  of  oil  required 
to  give  the  proper  temperature.  With  this  system  the  oil 
reservoir  may  be  refilled  while  the  furnace  is  being  operated. 
The  ordinary  shop  line  pir  pressure  is  sufficient  to  operate 
the  burner. 


CLOTH-LINED  METAL  WEATHER  STRIPS 


The  accompanying  illustration  shows  a  method  of  weather- 
stripping  car  windows  thit  has  recently  been  applied  to  pas- 
senger  equipment.      It    is  pn    adaptation    of   a    method    that   has 


been  in  successful  use  in 
is   designed   with   the   idea 
four  sides  of  the  window 
movement   in  raising  and 


buildings  for  the  past  four  years.  It 
of  maintaining  a  perfect  seal  on  all 
and  at  the  same  time  giving  a  free 
lowering.     On   the   sides   of  the   win- 


dow a  channel  of  Xo.  9  g  ige  zinc,  lined  with  three-ply  Windsor 
cloth,    is    inserted    into    thp    window    for    about    17/32   in.     The 


•<  -Zinc  Channef 


fhrf  Plan  of  Boifom 

of  Sash.         y.-y-s 


Metal  Weather  Sjlrlps  with  Cloth  Lining 


jamb-piece,  which  is  also  ma(  c  of  the  same  material,  runs  in  this 
channel.  The  seal  at  the  to(  consists  of  a  similar  channel  with 
tlie  felt  inserted,  as  shown.  This  felt  protrudes  sufficiently  to 
make  a  constant  bearing  wh<  n  the  window  is  closed.     The  bot- 


tom stripping  is  also  clearly 


galvanized  iron  holds  in  plate  a  strip  of  rubber  surrounded  by 


felt,  which,  when  the  windo' 
sill.     The   greatest   point  of 
stripping,    but    the    clearance 
channel   is   such   that   excessi 
l)ossible.     This  weather-stripp 


lust  rated.     A  piece  of  X'o.  26  gage 


is  closed,   provides   a   seal  at  the 
wear   comes   in   the   side   weather- 
between    the    jamb-piece    and    the 
e   wear   of   the    cloth    will   not   be 
ng  is  made  and  sold  by  the  Athey. 


Ct)mpany,  1907  Michigan  Boulevard,  Chicago,  111 
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TIME  STUDY  WATCH 


■A  watch  designed  especially  for  making  time  studies  and 
for  determining  the  output  of  machines  is  shown  in  the  ac- 
companying illustration.  The  dial  of  the  watch  is  divided 
into  tenths  and  hundredths  of  a  minute,  which  are  the  units 
used  in  taking  time  studies  of  machine  tool  operations.  It  is 
also  provided  with  figures  showing  the  hourly  production  for 
each  two-hundredths  of  a  minute.  For  example,  as  shown 
in  the  illustration,  if  an  operation  i»  performed  in  0.16  of  a 
minute,  it   is  being  performed   at  the  rate   of  375  per  hour. 


-:  "^^••i  vj^^i^i^     ^^°f'  Watch  for  Time  Study  Work     '• 

The  watch  is  also  designed  to  start  and  stop  without  the 
hand  going  back  to  zero.  This  is  of  special  advantage  when  it  is 
found  necessary  to  take  time  out  during  any  individual  opera- 
tion. The  small  dial  in  the  center  of  the  watch  registers  the 
minutes.  The  watch  is  started  by  pushing  the  slide  on  the 
side  towards  the  stem  and  it  is  stopped  by  pushing  this  slide 
in  the  reverse  direction.  The  hands  are  brought  back  to 
zero  by  pressing  on  the  crown.  This  watch  is  sold  by 
Mortimer  J.  Silberberg,  Peoples  Gas  building,  Chicago,  111., 
who  has  the  exclusive  sales  rights.  -,;       ;    •    ^.- 


INTERNAL    GUIDE 

.'     ...    .....:.../..       ING 


FOR    PIPE 
TOOLS 


THREAD- 


■An  internal  guide  with  a  reamer  point  for  use  in  pipe  thread- 
ing tools  has  recently  been  placed  on  the  market  by  the  Green- 
field  Tap  &   Die   Corporation,  Greenfield.   Mass.     The   internal 


Internal    Guide   with    Reamer    Point   for    Use   with    Pipe   Threading 

Tools  ■  \y::■^:■■:^:':■  'C 

guide  takes  the  place  of  the  various  forms  of  external  or  bushing 
guides  which  have  been  heretofore  the  only  means  of  guiding 
the  pipe  stock  to  secure  a  straight  thread.    It  not  only  effectively 


guides  the  dies  onto  the  pipe  but.  in  addition,  reams  the  InirrS 
from  the  inside  of  the  pipe,  as  it  enters,  thus  ^viug  an  extra 
operation.        /"''■■:"  '     '   ^     .  ^^         •"-.  ;;v' '•-"■■'.-;:;:;•  i 

As  shown  in  one  of  the  illustrations,  the  guide  is  constructed 
with  a  slightly  enlarged  end  which  fits  closely  into  a  bushing 
on  the  side  of  the  stock  farthest  away  from  the  die.  It  is  held 
in   place  by  a   set   screw   and   rriay   be   readily   removed.     This 


='''./■  i! -■''■.  r'^-         Pipe  Stocl<   Fitted   with   Internal   Guides     >•-   '..:•'' 

i  -.fc,   ...  -.  .. . , 

guide  is  applied  by  the  manufacturer  to  vark>iis  t>'pes  of  pipe 

stocks,    the   one    shown    being    fitted    with    three    sizes    of    dies. 

One  of  the  advantages  of  the  use  of  the   inside  guide   is   that 

it  permits  threading  on  a  much   shorter  projection   than   would 

be  possible  with  a  guide  of  the  bushing  type,  which  extends  out 

in  front  of  the  die. 


BRINE  TANK  DRAIN  VALVE 


The  accompanying  illustrations  show  two  positions  of  a 
new  type  of  brine  tank  drain  valve  for  refrigerator  cars  in- 
vented by  \V.  A.  Bourell,  5439  .Aberdeen  street.  Chicago.  The 
valve  body  is  riveted  to  the  lower  end  of  the  tank  and  the 
gate  is  controlled,  as  indicated,  by  means  of  a  handle  at  the 
top  of  the  car  just  inside  the  hatch  plug.  The  opening  in 
the   valve   is   provided   with   a   rubber   gasket   and   the   gate   is 


Brine   Tank    Drain    Valve   In    Closed    and    Open    Positions 

forced  to  a  seat  by  the  lugs  shown  on  the  valve  casting.  In 
order  to  open  the  valve  the  hatch  plug  must  be  removed  and 
conversely  the  valve  must  be  closed  before  the  hatch  plug 
can  be  replaced.  This  valve  has  been  used  on  a  number  of 
cars  in  the  West  and  has  required  very  little  maintenance 
expenditure.  It  is  so  constructed  that  tmublt  will  not  be  ex- 
perienced   with    freezing.  \'J.'^^ 


Department 


The  machine  and  blacksmith  shops  of  the  Seaboard  Air  Line 
at  Portsmouth,  Va.,  were  destroyed  by  tire  on  the  night  of 
April  6.  ■■•/■'■■' '■^v^^ii.'  ■"•■;. ^.  ^^'  ." '•'J. ;^  •■.'■:':".>  "^•.'.•■-:^'.'   •'.    "X: 

The  express  car  on  Train  No.  1  of  the  Louisville  &  Nash- 
ville was  robbed  on  the  line  between  Mobile  and  New  Or- 
leans, on  the  night  of  April  23,  the  safe  in  the  express  car  being 
blown  open.  The  baggageman  was  shot  and  dangerously 
wounded. 

Of  336  fast  freight  trains  run  by  the  Baltimore  &  Ohio  from 
New    York,   Philadelphia   and   Baltimore   to  Chicago,   Columbus, 
Cleveland.   Cincinnati   and   St.   Louis,   March    1    to   12   inclusive, 
.  only  one  suffered  by  delay,  and  this   was  the  result  of  an  un- 
avoidable delay  near  Cincinnati.      ,     . 

The  Lehigh  Valley  reports  that  289  regular  freight  trains  run 
during  the  month  of  March  made  a  rec<)r<l  of  being  on  time  98.4 
per  cent.  Eight  daily  through  freight  trains,  leaving  either  Jersey 
City  or  Buffalo,  arrived  at  their  terminals  every  day  on  time. 
The  New  York  State  Public  Service  Commission,  Second  district, 
has  advised  the  management  that  a  recent  ten-day  check  of 
I.  c.  1.  freight  between  Buffalo  and  Geneva  gave  the  Lehigh  \'al- 
ley  100  per  cent  for  delivery  on  schedule  time. 

The  carferry  "Ontario  No.  2,"  of  the  Grand  Trunk,  was  suc- 
cessfully launched  at  the  yards  of  the  Poison  Iron  and  Ship- 
building Company  recently.  The  vessel  was  designed  by  W  illiam 
Newman,  is  of  steel  and  cost  $500,000.  It  is  to  run  between 
Coburg,  Ont.,  and  Charlotte,  N.  Y.  It  is  318  ft.  long,  54  ft.  beam 
and  20.5  ft.  molded  depth.  She  has  capacity  for  30  loaded  70-ton 
ii^aiSt'  Her  speed  will  be  17  miles  an  hour.  The  vessel  is  built 
as  an  ice  breaker  and  is  expected  to  make  her  way  through  ice 
4  ft.  thick.  ,  .  ,.    _ 

F.  W.  Brazier,  superintendent  of  rolling  stock  of  the  New 
York  Central  Lines  Last  of  Buffalo,  addressed  the  Railroad 
Men's  Christian  .\ssociation.  New  York,  on  April  14,  on  the 
subject  "What  Constitutes  the  Equipment  Department  of  a  Rail- 
road.'' Figures  were  given  showing  the  amount  of  equipment 
used  on  the  railways  of  the  United  States,  and  an  outline  given 
of  the  mechanical  department  organization  of  the  New  York 
Central.  The  equipment  department  of  this  road  has  approxi- 
mately 18,300  employees,  with  a  payroll  of  alxnit  $16.00().(XX)  per 
year. 


^^^^^         '      MEETINGS    AND     CONVENTIONS 

American  Railway  Tool  Foremen's  Association. — At  the  an- 
nual convention  of  the  American  Railway  Tool  Foremen's  As- 
sociation which  will  be  held  at  the  Hotel  Sherman,  Chicago, 
July  19-21,  1915,  the  following  topics  will  be  discussed :  Special 
Jigs  and  Devices  in  Locomotive  Repair  Shops ;  Safety  First  in 
Regard  to  Machinery  and  Tools;  Special  Tools  and  Equipment 
for  Maintenance  of  Pneumatic  Tools ;  Grinding  and  Distribution 
of  -Machine  Tools  in  Locomotive  Repair  Shops,  and  Standard- 
ization of  Reamers  for  Locomotive  Repair  Shops.  This  subject. 
.  which  was  taken  up  at  the  last  convention,  has  been  continued 
and  each  member  of  the  association  is  requested  to  report  on  it 
at  the  coming  convention.  The  selection  of  an  emblem  for  the 
association  will  also  be  considered. 

Mrrtinf;  at  Franklin  Institute. — A  paper  on  Locomotive 
Stokers  was  presented  at  the  Franklin  Institute,  Philadelphia, 
April  21,  by  \V.  S.  Bartholomew,  president  of  the  Locomotive 
Stoker  Company,  Schenectady,  N.  Y.  Lantern  slides  were  em- 
ployed showing  in   detail  the  construction  of  the  various  types 


L 


of  stokers  now  in  service  |md  a  brief  histofry  of  the  development 
of  mechanical  stoking  as  applied  to  locomotives  was  given. 
There  are  now  in  succegeful  service  over  600  Street  stokers, 
about  400  Crawford  underfeed  stokers  and  about  20  each  of  the 
Standard  and  the  Hanna  ^types.  Mr.  Bartholomew  gave  some 
figures  showing  the  incre^e  in  tonnage  effected  by  the  use  of 
mechanical   stokers  on   large   locomotives.     The  paper   was   dis- 


cussed by  representatives 
the  Chicago,  Burlington  & 

June  Meclumical  Convet 


rom  the  Baldwin  Locomotive  Works. 
Quincy  and  the  Baltimore  &  Ohio. 

tions. — J.  D.  Conway,  secretary-treas- 


urer of  the  Railway  Supply  Manufacturers'  Association,  advises 
that  already  178  exhibitors  have  arranged  for  space  on  Young's 
Million-Dollar  Pier  during  the  Master  Mechanics'  and  Master 
Car  Builders'  conventions  in  June.  .Applications  for  space  are 
coming  in  daily,  and  in  spi  e  of  the  business  depression  the  indi- 
cations are  that  the  exhibits  this  year  will  be  at  least  as  ex- 
tensive as,  and  possibly  lar  jer  than,  those  of  last  year.  The  list 
of  exhibitors  shows  a  nui  nber  of  new  companies  which  have 
never  before  exhibited.  Tliere  seems  to  be  little  question  but 
that  the  New  Trayniore  Hotel  will  be  open  to  receive  guests 
by  June  1.  It  will  have  TCO  rooms  with  private  baths  and,  it 
is  said,  will  compare  favorably  with  the  newer  and  better  class 
hotels  of  New  York.  The  Convention  Hall  on  the  Million- 
Dollar  Pier  will  be  considerably  enlarged  and  the  exhibit  space 
designated  as  Hotel  Men's  Annex  will  be  enclosed  with  glass. 
Other  improvements  and  rearrangements  are  being  made  in  the 
space,  which,  it  is  expected,  will  add  greatly  to  the  effectiveness 
of  the  exhibit.  • 

International  liniiineerin^  Congress. — Volume  I\'  of  the 
transactions  of  the  International  Engineering  Congress,  which 
will  be  held  at  San  Francifeco  in  September,  will  comprise  an 
important  series  of  papers  on  the  general  subject  of  "'Railways 


and    Railway    Engineering." 
seven  principal  topics  coveri 


This  field  will  be  treated  under 
ng  the  relation  of  railways  to  social 
development;  the  present  status  of  railways;  the  economic  fac- 
tors governing  building  oi  new  lines;  location;  the  physical 
characteristics  of  road  including  track  and  roadbed;  bridges; 
tunnels;  terminals;  construction  methods;  signals;  road  equip- 
ment, including  motive  powtr  other  than  electric;  rolling  stock 
in  general ;  floating  equipment ;  electric  motive  power  in  general. 
Approximately  27  papers  are  expected  for  this  volume,  pre- 
pared by  authors  representing  9  different  countries.  The  list 
of  authors  includes  many  ojf  the  most  eminent  names  in  this 
lield  of  engineering  work  throughout  the  world.-  ..,  •  V-:-:'-  .>...- 

ihe  volume  will  be  well  illustrated  with  charts,  diagrams  and 
half-tones,  and  will  contain  idiscussions  contributed  by  leading 
.American   and   foreign  engineers. 

The  transactions  of  the  congress  as  a  whole  will  include  nine 
or  ten  other  volumes,  covering  the  various  fields  of  engineering 
work.  \ 

'J  raiding  Engineers'  Assoiiation. — The  following  is  the  pro- 
gram for  the  twenty-third  Annual  convention  of  the  Travel- 
ing Engineers'  .Association,  ^o  be  held  in  the  Hotel  Sherman, 
Chicago,  from  September  7\  to  10:  ■• 

TUESD.W,    SEPTEMBER    7 

Morning  session:  Opening  exercises  and  consideration  of 
the  subject:  What  effect  dods  the  mechanical  placing  of  fuel 
in  fireboxes  and  lubricating  ;of  locomotives  have  on  cost  of 
operation?     W.  L.  Robinsonj  (B.  &  O.).  chairman. 

-Afternoon  session:  Recomriiended  practices  for  the  employ- 
ment and  training  of  new  men  for  firemen;  L.  R.  Pyle  (M., 
St.   P.  &  S.  S.  M.).  chairman. 
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,  '■■^:-->-i >::.;^'.>- .V  Wednesday.  September  8  \->  ■■' •  •  •  ->' 

Morning    session:    The    advantages    of   the    use   of    super- 

lieaters,    brick    arches    and    other    modern    appliances    on    large 

cngnies,    especially    those    o£    the    Mallet  .t^^;   J.    E.    Ingling 

■fErie),  chairman.       ;-■■•,/'■:' ^^-ii-^v  ••;     ,■ -'■-■.'_ --y. 

Afternoon  session:  How  can  the  road  foreman  of  engines 
improve  the  handling  of  the  air  brakes  on  our  modern  trains? 
C.   M.  Kidd   (X.  &  W.),  chairman. 

Evening:  The  entire  evening  will  be  devoted  to  examining: 

the  exhibits.  •:•;.•■■--■  ■•■•:■/;■■-   ■■■■■■.  ':■■■'?.^^■■  '■■■^:•V^.••  ■.*•■■■':"  .-.  '-'  V^'C?.'  ' ■':' 


:-. -Report  of  committee  on  i-udSuuons,H;|.SIHer,  consulting 
civil  engineer,  chairman.-;:    ^' ■:.'''  :-  v" '^V  ,!/ 

:;?^^-..^:>.^;';^.;'\ ;.::■;'      wedxesday,  may  19  '':.-q  r-i^y^ <';J^\ 

tfV.    :■-•'?  .-::AIorning  session,  9:30  to  noon.-:/^-"'i--'V  '  V;:"< ''■> 

Paper:  Relation  of  Mechanical  Stokers  to  the  Fuel  Problem: 
l)y  committee  on  Firing  Practice.  D.  C.  Buell.  director,  the  Rail- 
way  Educational   Bureau,   chairman. 

Paper:  Fuel  Oil  for  Locomotive  Use:  by  G.  M.  Beati,  Pacitic 
Coast  representative,  American  Arch  Company;;^:/;;  ^^  -v.  jyi-.'A;-- 
•  :  V  "■'■''■■;/:;      Afternoon  session.  1:30  to  4:30.  -^-.-^ -'^l: -^  ''■'. 

Paper:    Waste    of    Fuel    in    Railwav    Stationarv 


:  .••.(■.:;' •^■-   f  '.■  •.;-5;.      THURSDAY,    SEPTEMBER   9        /'  "•":■■■■>.•:■     -•^■V'. ' 

Morning  session:    Ditificulties  accompanying  prevention  of 
dense  black  smoke  and  its  relation  to  cost  of  fuel  and  loco-      Joseph  W.  Hays,  combustion  expert 
motive  repairs;  Martin  Whelan  (C.  C.  C.  &  St.  L.),  chairman. 
•,  ;.  Afternoon  session:  The  electro-pneumatic  brake;  by  W.  V. 
Turner   (Westinghouse  Air   Brake   Company).  .'-■■=':•>> -/^ 

■;•  VVy->;-^/i];^v  : -^-^       fridav,  September  10^^..tv;-:^^;r-;\v.;V:7^  v. 
Morning  session:  The  effect  of  properly  designed  valve  gear 
on    locomotive    operating    and    fuel    economy;    W.    E.    Preston 
(Southern). 
Z^.  Afternoon  session:  Scientific  train  loading;  tonnage  rating;  ,    tion;  Adjournment 
the   best  method   to  obtain    maximum   tonnage   haul   for  the 
engine  over  the  entire  division,  taking  into  consideration  the 
grades  at  different  points  on  the  division;  by  O.  S.  Beyer,  Jr. 
(Rock   Island). 
Election   of   officers   and   adjournment.  .   /'•■■r'C'-'  5^ 

.••;:.  International  Railway  Fuel  Assoeiation.—The  following  is  the 
program  of  the  seventli  annual  convention  of  the  International 
Railway  Fuel  Association,  to  be  held  at  Hotel  La  Salle    Chicago 
Mav  17  to  20: 


Plants :    h\ 


Keport  ot  cotnmittc-e  on   Storage  of  Ci*al^^,-.,.':^'J\'^:-/}:^;:': 

•/"ii     !>  ;i/'^^:^."-  THURSDAY.    MAV  20  '    ^  '  •  f -•  ^    ^^  -  v?    ::..     C 

""Cyr'  ''■:;.''■  -  '  Morning  session,  9:30  to  1  :00.  y^'-'.  '  -  *  "  '•:'  : 
Reports  of  Standing  and  Special  committees  on :  Drafting 
Locomotives :  Fuel  Tests ;  Fuel  Accounting ;  Constitution  and 
By-Laws ;  Subjects  for  Eigbth  Annual  Meeting :  Election  of 
Officers;   Balloting  for  place  of  meeting,  eighth  annual  conven- 


•"■1^^- ^;'^'.r;/^r- x'-'''  ■;'■■'•  ^I'^^DAV.  MAY  17  '''  'y^'.'  :■<■■.) '■i^-\ 

■■'V'""''^^  ■-''■•'' Morning  session.  9:30  to  12:30.      -  :^"^  :'-'"" 

Invocation;  address  by  president:  address  by  A.  M.  Schoyer, 
vice   president.    Pennsylvania   Lines    West:    report   of   secretary- 
treasurer  ;  appointment 
treasurer;   appointment 
ness ;  new  business. 
^::yPaper:    Powdered   Coal— Preparation  and  Use   in   Locomotive 
and  Stationary  Boilers;  by  W.  L.  Robinson,  supervisor  fuel  con- 
sumption. Baltimore  &  Ohio,.  .....,..■..:■.■'■■.■     ,:  i  . 

'  ^   '  '-•■-■-•■.'  ■■•■i      --■'.'.."•■;."<   •■■■V-:'Av: '.• 

Afternoon  session.  1:30  to  4:30/      -'^.l^-^;:'-:/.  •■-•1. 

Paper:  Fuel  Conditions  in  South  America;  by  J.  W.  Hard}', 
sales  agent,  West  Kentuckv  Coal  Company. 

.  .  ■•..  .  ■   ;»    .    .   ,.  •  =  ■         vV  ■■-  ••■-    ^ 

.-■     --       7.-     ..:.'.        V  TUESDAY,    MAV    18        :'-^'^:I;).'.;'0''v  ^  ?■  ■^;  .'  - 

'  ^' ■r^';v::/'7_;  •'•      Morning  session.  9:30  to  noon/' /■  :  ■  ■  V •■  r- .?. . '  ^; ;::• 

Paper:  Analysis  of  Dependent  Sequence  as  a  Guide  to  Fiiel 
Economy:   by   Harrington   Emerson,  consulting  engineer. 

reaper :  Smoke  Prevention ;  by  E.  W.  Pratt,  superintendent  of 
motive  power  and  machinery.  Chicago  &  North  Western./:.:;.  ; 

":'.•.•?.'■■:■:;■;■      Afternoon  session,  1:30  to  4:30.  ■;';"■..    ' 


The   following   list   s'''es   names   of   secretaries,   dates   of   next    or  regular 
meetings,  and  places  of  meeting  of  mechanical  associations. 
Am   Brake  Association.— F.    M.    Xellis,    53    State   St..    Boston.    Mass.      Con- 
vention, May  4-7,  1915,  Hotel   Sherman,  Chicago. 

American  Railroad  Master  Tinners,  Coppersmiths  and  Pipefittebs' 
Association. — W.  E.  Tones,  C.  &  N.  W.,  3814*Fulton  street,  Chicago. 
Annual  meeting,  July  13-16,  1915,  Hotel  Sherman,  Chicago. 

American  Railway  M.ister  Mechanics'  Association. — J.  VV.  Taylor,  Kar- 
pen    building,    Chicago.      Convention.    June    9-11,    1915,    .\tlantic   City, 

American    Railway   Tool   Foremen's    .Vssociation. — Owen    D.    Kinsey,    Illi- 
nois Central,  Chicago.     Coni-ention,  July  19-21,   1915,  Hotel  Sherman, 
-.•■*.'::      Chicago. 

American  Society  for  Testing  Materials. — Prof.  E.  Marburg,  University 
of  Pennsylvania,  Philadelphia,  Pa.  Convention,  June  22-26.  1915, 
Hotel   Traymore.   Atlantic   City,   N.   J. 

American    Society    of    Mechanical    Engineers. — Calvin    \V.    Rice,    29    \V. 
Thirty-ninth    street.    New    York.      Annual    meeting,    December    7-10. 
■;/^r       1915,   New   York. 


of  committee  to  audit  books  of  secretary-        Association    of    Railway    ELEcrRiCAL    ENGiSEERS^Joseph    A.    Andreucctti. 
.  .  .  ,  -  C.  \-  N.  VV..  Koom  411,  C.  &  N.  VV.  Sta..  Chicago.     .Xnnual  meeting, 

ot   special   committees;   unfinished   busi-  October,  1915. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  841  North  Fiftieth 
Court,   Chicago;   2d   Monday  in   month,  except  July  and   August,    Lyt- 

•  -•!'-.•        ton   building,   Chicago. 

Chief  Lnterchaxge  Car  Inspectors'  and  Car  Foremen's  Association. — 
S.  Skidmore,  946  Richmond  street.  Cincinnati,  Ohio.  Annual  meet- 
ing,  September   14-16,   1915,  Richmond,  'Va. 

..International   Railway    Flel   Association.— C    G.    Hall,   922    McCormick 
building,   Chicago.      Convention,   May    17-20,    1915,   Chicago. 

.'.International  Railway  General  Foremen's  Association. — William  Hall, 
>...,..•  1126  VV.  Broadwaj',  Winona,  Minn.  Convention,  July  13-16,  1915, 
.-■-■■■■'    Hotel    Sherman,    Chicago. 

■International  Railroad  Master  Blacksmiths'  Association. — A.   L.  Wood- 
worth,   Lima,   Ohio.     Convention,   August    17,    1915,   Philadelphia,   Pa. 
'  Master  Boiler  Makers'  Association. — Harrv   D.  V'ought,  95   Liberty  street, 
New  York.     Convention,  May  26-28,   1915,  Chicago,  111. 

".Master  Car   Builders'  Association.— T.   W.   Taylor.   Karpen  building,   Chi 
cago.     Convention,  June  14-16,   1915.  Atlantic  City,  N.  J. 
Master   Car   and    Locomotive    Painters'    .Assoc,   of   U.    S.    akd   Canada. — 
A.  P.  Dane,   B.   &  M.,  Reading,   Mass.     Convention,   September   14-17. 
1915.   Detroit,   Mich. 

.Niagara    Frontier    Car    Men's    .Association. — E.    Frankenberger,    623    Bris- 
bane building.   lUifFalo,   N.   Y.      Meetings   monthly. 

Railway    Storekeepers'    .Association. — J.    P.    Murphy.    Box    C,    Collinwood 
Ohio.      Convention.    May    17-19,    1915,    Hotel    Sherman,   Chicago. 


Paper :  Standardization  of  Coal  Preparation ;  by  H.  C.  Adams,       Traveling  Engineers:  .Association— W.  O.  Thompson.  N.  Y.  C.  &  H.  R. 

'  '     ■'  East   Buffalo.   N.    \.     Convention,   Sejitemher   7-)0,   1915.   Hotel   Sher- 

president,  Jones  &  Adams  Coal  Company.  ;,,   •--;    — ; ,.     .;         man.  Chicago.  lU.  -..,-,.;•..; 
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Club  Meeting 

Canadian     M^y  1 1 

Central    May  14 

New    England    .  .  .  May  11 

New   York    May  21 

Pittsburgh     May  28 

Richmond     May  10 

St.    Louis    May  14 

South'n  &   S'w'rn.  May  20 

Western     May  18 

Western    Canada..  May  10 


Title   of    Paper 


.Annual    Meeting,   Election  of  Officers.... 

Locomotive   of    Recent    Development 

Developments   in   Oxy-.Acetylene   Process. 
Qualities  of  Good   Steel   Rails 


Author 


Safety    First    

Stereopticoii    Lecture;    Special    Addresses. 

Mikado   Type    I-ocomotives 

Annual    Meeting 

Annual    Meeting    ,  .■.....,  ;•».:...•,.••  •»;••!•.•■«•* 


S.  S.   Riegel 

Henry   Cave    

Gustave    Lindenthal. 


George    Bradshaw., 

L    W.    Booth 

Mr.    Kline    


Secretarv 


Address 


Tames     Powell....   St.    Lambert ,    Que. 

Harry  D.   \' ought.   95    Liberty    St.,    New    York. 


Wm.  Cade.  Jr. , 
Harry  D.  Vought. 
L  B.  .Anderson. . . 
F.  O.  Robinson. . . 
B.  W.   Frauenthal. 


Mass. 


683   Atlantic   Ave.,    I'.oston, 

95   Liberty   St.,   New   York. 

207    Penn    Station.    Pittsburgh.    Pa. 

C.  &  O.   Ry..   Richmond,  Va. 

Union    Station,    St.    Louis,    Mo. 

.A.  J.  Merrill Box    1205.   Atlanta.  Ga. 

Jos.  W.  Taylor...   1112  Karpen  BIdg..  Chicago,  HI. 
Louis   Kon    ......    Box  1707,  VVinnit>eg.   Man. 
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Personals 


'.'■■  It  is  our  desire  to  make  these  columns  cover  as  completely  as 
,-.  possible  all  the  chatijies  that  take  place  in  the  mechanical  de- 
."'  partmetits  of  the  railzcays  of  this  country,  and  U'c  shall  greatly 
:■'■:  appreciate  any  assistance  that  our  readers  may  give  us  in  helping 
■to  bring  this  about,   •■  ^:'    '     ^-v^J 

:/7v;H>:j-VV^^';f ;;•.}:•  '■"-    GENERAL      ■  ^-~'^V:;^-^ .;■■'';  ■-:/.;•■; 

;  .  ,  Sheridan  Bisbf.e  has  been  appointed  fuel  supervisor  of  the 
/v  Boston  &  .Albany,  at  Boston,  Mass.  :•'■■.•■''.:':'■.  /•■'•••: 

H.  A.  Macbeth,  division  master  mechanic  of  the  New  York. 
•  Chicago  &  St.  Louis  at  Conneant,  Ohio,  has  been  appointed 
.-:  superintendent  of  motive  power,  with  headquarters  at  Cleve- 
: .."  land,  succeding  E.  A.  Miller,  deceased. 

'•      D.  T.  Main  has  been  appointed  superintendent  of  motive  power 
of  the  eastern  lines  of  the  Canadian   Pacific  at  Montreal,  Que., 
V  succeeding  W.  E.  Woodhouse,  promoted. 

.:  H.  H.  Vaughan,  assistant  to  vice-president  of  the  Canadian 
:,.  Pacific,  at  Montreal.  Que.,  at  his  own  request,  has  been  released 
. ;  f rom  the  immediate  supervision  of  the  construction  and  main- 
/   tenance  of  locomotives  and  cars,  in  order  that  he  may  devote 

..his  attention  to  important  contract  engagements  in  which  he 
.has  become  interested.     He  is  being  retained  as  consulting  engi- 

:'  neer. 

W.  E.  WooDHoisE,  superintendent  of  motive  power  of  the 
:  Eastern  Lines  of  the  Canadian  Pacific  at  Montreal,  Que.,  has 
.'■been  appointed  chief  mechanical  engineer. 


••.-  ;:.>■; ; 


MASTER   MECHANICS   AND   ROAD   FOREMEN  OF 

^:^'':'^ 7? /:'.:.■■■..   .  ENGINES 

•  T.  C.  Baldwin  has  been  appointed  master  mechanic  of  the  Xew 
j;  York.  Chicago  &  St.  Louis,  with  headquarters  at  Conneaut.  Ohio. 
jito  succeed  H.  A.  Macbeth,  promoted. 

A.  II.  Powell,  master  mechanic  of  the  Western  Pacific  at 
";.. Sacramento,  Cal.,  has  been  appointed  general  master  mechanic, 
;;">with  headquarters  at  that  place.  '■.•..'.'".     Vi... "'      T  ■.:•;•  •• 

V   ^    ^      '    "  CAR    DEPARTMENT   '  V       ' 

J.  Hodgson  has  been  appoirtted  car  foreman  of  the  Canadian 
,,.  Northern  at  Montreal,  Que.     '^  '  ^'-"V    ''.■'■■;.:    •''i'-"     ;•:>•.- 

■      Charles  W.  Van   Buren   has  been  appointed  general  master 
car  builder  of  the  Canadian  Pacific,  with  headquarters  at  Mont- 
real, Que.,  succeeding  R.  W.  Burnett,  resigned.     Mr.  Van  Buren 
was  born  on  October  18.  1867,  in  Rensselaer  county,  X.  Y.,  at- 
}: tending  the  common  schools  until  he  was  16  years  old.  and  for 
;?a   year   attended   night   school    in    Xew   York   City.     He   began 
railway    work    in    1889.    on    the    Xew    York    Central    &    Hudson 
River.      He    was    a    cari)enter   at   the    West   All)any    shops   until 
1891.  when  he  was  made  foreman,  and  two  years  later  he  was 
put   in   charge  of  car   department  work   on   the   Adirondack   di- 
vision at  Herkimer,  X.  ^'.     In  1896  he  was  transferred  to  Utica 
in  charge  of  car  department  work  on  the  Adirondack  and  the 
Mohawk  divisions  of  the   Xew   York  Central  &  Hudson   River 
and  the   West   Shore.      He  entered   the   service  of  the   Canadian 
Pacific  in  July,   1905,  as  general   car  inspector  on  the  lines  east 
of  Port  Arthur.     The  follnwing  year  he  was  appointed  division 
car  foreman  of  the  Eastern  divisif)n.  remaining  in  that  position 
until  July,   1909.  and  then   served  as  master  car  builder  of  the 
eastern  lines  of  the  same  road,  with  headquarters  at  Montreal, 
until   May.    1911.     He   then   went   to  the   Union   Stock   Yard  & 
Transit  Company,  Chicago,  as  assistant  general   superintendent, 
remaining  with  that  company  until  January,  1915,  when  he  was 
appointed    general     foreman     of    the     Milwaukee     Refrigerator 
Transit   &    Car    Company,    at    Milwaukee.    Wis.,    which    position 
he   held   until   his    recent    appointment   as   general    master    car 
builder  of  the  Canadian  Pacific,  as  above  noted. 


/ 


•  J*  .•■•^  .V 


SHOP    AND    ENGINE     HOUSE 

•-.  J.  M.  Kerwin  has  bee^  appointed  general  foreman,  locomo- 
tive department,  of  the  $ock  Island  Lines,  at  Cedar  Rapids, 
Iowa,  succeeding  M.  B.  ^tcPartland,  transferred.      ,.;,,,      •. :.  ;>■ 

M.  F.  McCarra  has  bepn  appointed  roundhouse  foreman  of 
the  St.  Louis  Southwestek-n  at  Illmo,  Mo.,  succeeding  P.  H» 
Dwyer,  resigned.  I  ■;•'' 

H.  Osborne  has  been  appointed  works  manager  of  the  Angus 
shops   of  the   Canadian    Pacific  at   Montreal.   Que.     The  Angus 


shops  district,  which  has 


litherto  been   operated   as   a  separate 


pointerl  general  purchasing 


unit,  will  hereafter  be  pan   of  the  Eastern  Lines.  ...... 

.  ..  ^v       PURCHASINQ   AND   STOREKEEPING         ;  '  i^J 

G.  W.  Geha.n  has  been  Appointed  storekeeper  of  the  Canadian 
Pacific  at  Hochelaga,  Que 

G.  H.  JoBiN  has  been  appointed  storekeeper  of  the  Canadian    ' 
Pacific  ai  Place  \  iger,  Montreal. 

F.    D.    Reed,    assistant    to    the    vice-president    and    purchasing 
agent   of    the   Chicago,     Rick    Island   &   Pacific,   has    been   ap- 

jgent,  with  headquarters  at  Chicago. 
Mr.      Reed      was      torn 
April    22,    1868,    at    Fort 
^^^~—>  w  Dodge,    Iowa,    and    was 

^^^  N.  educated    in    the    public'' 

^^^^^  i        \  schools  of  Chicago.     He 

^^^I^P^  fl^   I  \  entered    railway    service 

^^^fj^^  I  \       September    24.    1884.    as 

^^^^■^PF*         I  \       wheel    inspector    of    the 

^^^^ppT*"       1  \     car    department    for    the 

^^I^^Bm*-  Pennsylvania  Lines  West 

^^^^^W.  of     Pittsburgh,     at     Chi- 

cago, which  position  he 
held  until  March.  1885. 
when  he  became  clerk 
and  timekeeper.  In  Sep- 
tember. 1890,  he  was 
made  chief  clerk  of  the 
car  department  and  held 
that  position  until  July, 
1895,  when  he  was  ap-  . 
pointed  assistant  chief 
motive  power  clerk  at 
Fort  Wayne.  Ind.  In 
February.  1900,  he  was  appoiited  chief  motive  power  clerk  and 
remained  in  that  capacity  u  itil  April.  1904.  He  then  entered 
the  service  of  the  Chicago,  Rock  Island  &  Pacific  as  chief 
motive  power  clerk  at  Chicag ).  In  February.  1906,  he  was  made 
general  storekeeper  at  Silvis  111.,  and  held  that  position  until 
May,  1910.  when  he  was  appoi  nted  assistant  to  the  vice-president-jf':  . 
On  June  1,  1911,  he  was  app(  inted  purchasing  agent.  .   ;'....■.,,. ^ 

Edward  J.  Roth  has  been  appointed  purchasing  agent  of  the 
Chicago.  Indianapolis  &  Louis /ille,  with  headquarters  at  Chicago. 
Mr.  Roth  was  I)orn  on  Marcl^  4,  1882,  at  Rochester,  Minn.  He 
Iiegan  railway  work  with  the  jChicago,  Burlington  &  Quincy,  in*'; 
1902.  and  was  employed  in  tie  £tore  department  of  that  road 
until  April,  1914,  at  that  time  fielding  the  office  of  assistant  gen- 
eral storekeeper.  He  then  wefit  to  the  Chicago.  Indianapolis  & 
Louisville,  as  supply  agent,  wfcich  position  he  held  until  his  re-.V; 
cent  promotion  to  purchasing  agent,  as  noted  above.  ■'-'"■■. 

E.  J.  Urtel  has  been  appoint  ;d  purchasing  agent  of  the  Buffalo  -V; 
&  Susquehanna,  with  headquarters  at  Buffalo,  N.- Y,.     ; ^^..^ ,.;:-' 


F.   D.   Reed 


OBITUARY 


:l^nic    of 


James  McGee.  master  mecl^nic  of  the  Lorain.  Ashland  & 
Southern,  with  headquarters  at' Ashland,  Ohio,  died  at  his  home 
in  Lorain  on  April  6,  aged  56  years. 
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IP  Supply  Trade  Noi^  Si^^ 

:      W'ilber  H.  Traver,  manager  of  the  mining  department  of  the 
Chicago  Pneumatic  Tool  Company,  died  in  Houghton,  Mich.,  on 
■April  15/  ':' y::'''\^' \'.;  ■'y\-:^-;''' r^, ':■■■>' r-':  ' 

The  Dearborn  Chemical  Company,  Chicago,  has  opened  an 
office  in  Editicio  del  Banco  Anglo  Sud-Americano,  Buenos  Aires, 
Argentine,  in  charge  of  Edward  C.  Brown. 

The  B.  W.  Parsons  Co.,  dealing  in  railway  material  and  mill 
.supplies,    has    moved    its   offices    in    St.    Paul.    Minn.,   from   the 
Pioneer  building  to  1306  Merchants  Bank  building.  '  \    -  7 

A.   Munch,   who   has  been  factory  manager  of  the   Maywood 
(111.)  plant  of  the  Hewitt  Company,  Chicago,  has  been  appointed 
■  to  the  new  position  of  service  engineer  for  the  same  company.     ,:. 

The  Chicago  Pneumatic  Tool  Company,  Chicago,  has  moved 
its  New  York  office  from  50  Church  street  to  52  Vanderbilt 
avenue,  and  its  Boston  ottice  from  191  High  street  to  185  Pleas- 
ant street.    ''  /-■■V--V-. !^.-l.^^.^•;■.;^■■■^■:■^/:\:i,.-;",Je:^  "■;:ur> 

J.  S  Wright,  formerly  in  the  Detroit  office  of  Manning,  Max- 
well &  Moore,  Inc.,  has  been  appointed  manager  of  the  Boston 
office,  succeeding  Walter  M.  Wood,  who  has  resigned  because 
of  ill  health. 

L.  L.  Cohen,  formerly  with  the  H.  \V.  Johns-Manville  Com- 
pany, has  resigned  to  accept  service  with  the  Safety  First  Manu- 
facturing Company,  with  headquarters  in  the  Railway  Exchange, 
Chicago.         -;  ■;■„.■  ;...  -y^ -  ■  ■_;•:..';  ■  ■■/  -^..i 

A.  J.  Poole,  formerly  superintendent  of  motive  power  of  the 
Seaboard  Air  Line,  ha^  become  associated  with  the  Galena  Sig- 
.nal  Oil  Company  in  the  capacity  of  railway  expert,  with  head- 
quarters in  Atlanta,  Ga.,  effective  April  15, 

;  M.  A.  Sherritt,  manager  of  the  Philadelphia  branch  of  Man- 
ning, Maxwell  &  Moore,  Inc.,  New  York,  has  resigned  to  accept 
the  position  of  vice-president  and  general  manager  of  the  Sher- 
ritt &   Stoer  Company,  Inc.,   Philadelphia,   Pa. 

W.  B.  Carnes,  formerly  in  charge  of  the  New  York  office  of 
the  Lima  Locomotive  Corporation,  has  been  appointed  western 
representative,  with  offices  in  the  McCormick  building,  Chicago. 
He  has  been  succeeded  in  the  New  York  office  by  \\  illiam  T. 
Middleton.  .,_  .    ,     ,.  _y       ,    :.    ;  .    -     r.-.  ■' ^■'::! 

The  C.  W.  Hunt  Company,  iiicrnanufacturers  of  coal  Hah- 

dling    and    conveying    machinery    and    small    motor    trucks,    has 

u  ■moved  its  New  York  office  from  45  Broadway  to  the  eleventh 

floor  of  the   new   building  of  the  Adams   Express   Company,  61 

Broadway.  ..   -  .    •      :-•;-..,   -  ^  ■■■.'-:.   ::-:•.=:■■.  .;  >■. 

The  Chicago  office  of  the  Westinghouse  Electric  &  Manuiac- 
;  turing  Company  has  taken  over  the  sale  of  Nuttall  gears,  pinions 
;and  trolleys,  manufactured  by  the  R.  D.  Nuttall  Company.  Pitts- 
burgh, Pa.,  for  the  electric  railway,  mining  and  industrial  fields 
in  the  Chicago  territory.       ;_ .      ,. 

William  Disston,  president  of  Henry  Disston  &  Sons,  Phila- 
'delphia.  Pa.,  died  suddenly  of  heart  disease  at  his  summer  home 
■near  Philadelphia  on  April  5.  Mr.  Disston  was  born  in  Phila- 
jdelphia  on  June  24,  1859.  Besides  being  president  of  the  sa^v 
company  he  was  head  of  the  Henry  Disston  &  Sons  File  Com- 
■tany,  and  the  Henry  Disston  &  Sons  Steel  Works. 

;  W.  B.  Huey,  until  recently  president  of  the  American  Bliie 
.Print    Paper    Company,   and   A.    H.    Huey,   until   recently   sales 

^manager  of   that   company,   announce   the   formation   of   a   new 

-companj',  under  the  name  of  the  Huey  Company,  with  offices 
and  plant  at  59  East  Adams  street.  Chicago.  The  company  will 
engage   in   the   production   of  blue,   black   line  and   other   prints. 

:  litho  productions,  hectograph  copies  and  photostat  reproductions. 

J.  P.  Rapp,  a  steel  wheel  specialist,  has  resigned  from  the 
r"orged  Steel  Wheel  Company,  Pittsburgh,  Pa.,  and  allied  com- 


panies,  and   has   been   appointed   vice-pfesidenl   of   the    Gulick- . 
Henderson   Company,   inspecting,   consulting  and   chemical  engi-- 
neers,  of  New  York.     Mr.  Rapp  assisted  Charles  T.  Schoen  in 
developing  his  wheel,  and  has  been  directly  connected  with  the? 
industry  from  its  earliest  inception.     He  will  give  this  item  of 
railway  equipment  his  particular  attention.  ..,.:.>.,. 

The  receivers  of  the  United  States  Light  &•  Heating  Company,^ 
Niagara    Falls,    N.     Y.,    announced    to    Judge    Hazel    of    the- 
United     States     District     Court     of    the     Western     District    of 
New     York     in     Buffalo     on     [March     30     that    =.^:   complete ^ 
reorganization     of    the     company     was    now     assured     through 
the    efforts    of    the    stockholders     protective    committee     which 
represents    a   controlling    share    of    the    preferred    and    common 
stock.  --;";..^C,  •  . -^  •.■-.•■•  v"'.  V-i:':^-'--^''  -:■-'.'■  [y'i-  ~J" 

"  .  The  Locomotive  Pulverized  Fuel  Company  has  recently  been 
organized,  with  offices  at  30  Church  street.  New   York,  for  the 
purpose   of   introducing  the   use   of   powdered   coal,   lignite   and 
peat  on  steam  locomotives.    The  officers  are  Joel  S.  Coffin,  chair-  ; 
man;  J.  E.  Muhlfeld,  president;  H.  F.  Ball,  vice-president,  and"- 
Samuel  G.   Allen,   secretary  and  treasurer.     This    company   has 
obtained  the  control  of  various  practical  appliances  and  processes- i 
which  are  essential  to  the  effective  and  economical  use  of  pow- 
dered anthracite  and  bituminous  coal,  lignite  and  peat  in  loco- 
motive and  other  types  of  steam  boilers  used  for  railroad  pur- 
poses, the  equipment  being  also   readily  convertible,   with   prac-. 
tically  no  extra  cost,  for  the  use  of  fuel  oil.  ' 

Joel  S.  Coffin,  the  chairman  of  the  company,  is  also  president., 
of  the  Franklin  Railway  Supply  Company.  New  York,  which  he.- 
organized    in    1902,    and    vice-president    of   the    American    Brake  1 
Shoe  &  Foundry  Comjjimy,  Mahwah,  N.  J.     He  entered  railway 
service  when  he  was  17  years  old  as  a  shop  apprentice  and  was 
later  fireman,  engineman,  and  road  foreman  of  engines.     In  1892 
he  entered  the  mechanical  department  of  the  Galena  Signal  Oil 
Company,  becoming  in  1896  manager  of  that  department  and  in 
1907  vice-president  of  the  company.  >•- -j^-  ,.'V  -^' ^:  r>-'^: .; 

;:  ;John  E.  Muhlfeld,  the  president  of  the  company,  has  been  en-v 
gaged  for  some  years  in  railway  expert  work  and  has  developed  -. 
several  important  devices.  He  was  born  at  Peru.  Ind.,  on  Sep-: 
;  '  L^';.Vr?-.r  c.' ■■   '^^  ■  -^^    tember  18.  1872.     From 

1889  to  1893  he  attended 
classes      in       mechanical; 
engineering     at     Purdue 
University,    spending' 
summer    vacations    in ; 
civil  engineering  work  on^ 
the   Peru  &   Detroit  and 
as  engine  wiper  and  ma- 
chinist apprentice  in  the 
Fort  Wayne  shops  of  the 
Waliash.      After  leaving 
Purdue   he   continued   as 
apprentice,  machinist  and 
pit     foreman     until     the 
summer    of     1894    when 
the   great    railway   strike 
of  that  year  gave  him  an 
opportunity  to  become  a 
fireman    and    engineman> 
on   the    Wabash.      As   a 
result  of  the  experience 
::"■':■:  .:'->^'  ':'/^:  gained  he  was  made,  in 

November,  1894,  engine  house  foreman  at  Peru.  He  later  be- 
came general  foreman  and  remained  with  the  Wabash  until  Feb- 
ruary. 1899,  when  he  left  to  become  master  mechanic  on  the 
Grand  Trunk.  In  September.  1901,  he  became  superintendent 
of  machinery  and  rolling  stock  on  the  Canadian  Government 
Railways  at  Moncton.  N.  B..  leaving  in  October.  1902,  to  become 
assistant  to  the  general  superintendent  of  motive  power  of  the 
Baltimore  &  Ohio  at  Baltimore.    In  Februarv.  1903.  he  was  made 
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siipermtendent  of  motive  power  at  Xeuark,  Oliio.  and  in  June. 
1903.  general  superintendent  of  motive  power  at  I'.altimore.  lie 
held  this  position  until  Xovemiier,  1908,  when  he  left  to  engage 
in  railway  expert  work.  In  this  connection  he  made  inspections 
and  reports  of  the  cliaracteristics  of  a  number  of  roads,  includ- 
ing the  Kansas  City  Southern,  of  which,  from  Xovemiier,  1910. 
to  August,   1912.  he  was  vice-president  and  general  manager. 

:  •.-,  H,  F.  Ball,  vice-president,  is  also  president  of  the  Economy  De- 
vices Corporation.  Xew  York.  He  entered  railway  service  in  1884 
as  an  apprentice  t>n  the  Pennsylvania  at  .\ltoona.  In  1888  he  en- 
tered the  drafting  room  at  .\ltoona.  and  in  1890  was  appointed 
chief  draftsman  of  the  car  department  of  the  Lake  Shore.  In  1892 
he  was  made  general  foreman  (<f  the  car  shops  at  Cleveland, 
and  two  years  later  hecame  general  car  inspector.  In  1899  he 
was  made  meclianical  engineer  and  in  1902  superintendent  of 
motive  power.  In  1906  he  left  the  road  to  become  vice-president 
of  the  .American  Locomotive  Automobile  Company,  but  a  few 
months  later  his  jurisdiction  was  extended  over  the  American 
Locomotive  Cinnpany  as  vice-president  in  charge  of  engineering. 
In  December,  1912.  he  left  the  .\merican  Locomotive  Company 
to  open  an  ol^ce  as  special  consulting  engineer,  becoming  early 
in  1913  president  of  the  Economy  Devices  Corporation.  Mr. 
Mall  was  president  of  the  Central  Railway  Club  in  1900  and  of 
the   Master   Mechanics'  Association   in   1905-6.       \  .'  -  \- v-.i  •;.... 

..  .;,  S.  G.  Allen,  the  secretary  and  treasurer  of  the  new  company, 
graduated  from  college  in  189]  as  a  lawyer,  .\fter  practicing 
for  about  nine  years  he  became  general  manager  of  the  Frank- 
lin .Air  Compressor  Company,  now  part  of  the  Chicago  Pneu- 
matic Tool  Company.  He  is  now  vice-president  of  the  f'ranklin 
Railway  Supply  C«>nipany,  secretary  of  the  American  Arch  Com- 
pany, treasurer  oi  the  L<u-omotive  Superheater  Company,  vice- 
president  of  the  lu-oncmiy  Devices  Corporation,  secretary  of  the 
-American  Materials  Company  and  vice-president  of  the  General 
Equipment  Com[)any.  all  of  Xew  York,  and  secretary  of  the 
executive  and  finance  committees  of  the  American  Brake  Shoe 
&  Foundry  Company.  Mahwah,  X.  J. 

.At  the  annual  tuceting  of  the  stockholders  of  the  Joseph 
Dixon  Crucible  Company,  held  in  Jersey  City,  on  April  19,  the 
former  board  of  directors  was  re-elected  for  the  ensuing  year. 
The  vote  recorded  was  the  largest  ever  represented  at  an  annual 
election — 19.519  shares  out  of  a  possible  20.000.  The  directors 
re-elected  the  following  officers:  George  T.  Smith,  president; 
George  E.  Long,  vice-president;  J.  H.  Schermerhorn.  treasurer: 
Harry  Dailey,  secretary,  and  Alber*  Xorris.  assistant  secretary 
and  assistant  treasurer.        __,■. 

-The  Linde  .Air  Products  Company.  Xew  York,  has  purchased 
"  a  factory  site  in  St.  Louis  on  Forest  Park  Boulevard,  between 
Sarah  street  and  Boyle  avenue;  and  the  work  of  erecting  build- 
ings will  be  started  as  soon  as  plans  can  be  drawn  and  contracts 
awarded.  The  St.  Louis  plant  will  be  the  fourteenth  erected 
by  the  company,  and  with  its  completion  Linde  oxygen  will  be 
distributed  from  39  points.  In  addition  to  oxygen  the  Linde  Air 
Products  Company  also  produces  nitrogen  and  other  rarer  gases 
contained  in  the  atmosphere. 

v.  Merrill  G.  Baker  has  been  appointed  assistant  general  mana- 
ger of  sales  of  the  American  \'anadium  Company.  Mr.  Baker 
was  formerly  assistant  to  the  general  manager  of  sales  of  the 
Cambria  Steel  Company.     He  was  born  in  Indiana  county.  Pa.. 

;in  1880.  from  which  his  parents  moved  to  Johnstown,  Pa.,  in 
1884.  He  worked  his  way  through  preparatory  school,  paying 
his  expenses  by  doing  night  work  as  a  telephone  operator,  and 
later  attended   Dickinson  college,   from   which   he  graduated  with 
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AV.\TER  Softeners.— "ijhe  Kennicott  Company"  is  the  subject 
of  a  29-page  booklet  prepared  by  Elbert  Hubbard.  The  booklet 
is  written  in  a  breezy  s^le  and  will  be  found  of  considerable 
interest. 


r 


T.^NK   C.\LiBR.\Tiox    C.RVES.— The    Universal    Iron   &    Supply 
Co..  St.  Louis  Mo.,  mam  facturers  of  tanks,  have  issued  a  leaflet 

:urve   for  horizontal,  cylindrical   tanks 
of  this  curve  will  l)e  sent  to  anyone  on 


contamnig   a   calibration 
of  any  dimension.    A  cop 
applicatit)!!. 


Door  H.\.\(;ers. — Catalog  No.  12  recently  received  from  the 
Richards-Wilcox  Manufa  :turing  Co.,  Aurora,  III.,  illustrates  in 
detail  the  line  of  door  hanjers,  grindstones  and  hardware  special- 
ties produced  by  this  coi  ipany.  The  book  is  thoroughly  illus- 
trated and  contains  296  psges,  including  an  index. 

Arc  Welders.— The  sub  ect  of  Bulletin  1915-A  from  the  Weld- 
ing Materials  Company,  nc,  114  Liberty  street,  New  York,  is 
Variable  Voltage  Welders  The  subject  of  electric  arch  welding 
IS  dealt  with  at  some  len?th  and  a  number  of  illustrations  are 
given  showing  its  application  to  locomotive  and  car  work. 

IxsiL.vTixG  Brick.— "Gi  od  Furnaces  Made  Better"  is  the  .sub- 
ject of  a  booklet  issued  b]  the  Armstrong  Cork  Co.,  Pitts!)urgh. 
Pa.,  dealing  with  the  Xon  areil  insulating  brick  for  furnaces  and 
ovens.  Illustrations  and  d  jscriptive  matter  are  included  concern- 
ing the  application  of  this   ype  of  brick  to  various  furnaces. 

Xlt  T.vpi'iNG  M.xcHiNi  s. — Tapper  Talks,  Nos.  1  and  2.  have 
recently  been  issued  by  th;  National  Maciiinery  Company.  Tittin. 
Ohio,  and  deal  with  the  National  automatic  nut  tappers  which 
operate  on  the  bent  tap  i  rinciple.  Illustrations  of  the  machine 
at  work  are  included  aid  data  given  as  to  the  advantages 
claimed. 

\alves. — The  1915  catalog,  Xo.  18,  from  the  Golden-Ander- 
son Valve  Specialty  Co.,\  Pittsburgh,  Pa.,  contains  140  pages 
giving  in  considerable  detail  descriptive  and  illustrating  matter 
concerning  the  various  valves  manufactured  by  this  company. 
The  valves  include  a  largej  variety  of  types  for  both  steam  and 
water  service.  I 

Power  Pi..\nt  Oil  l-'iLxiRs. — Bulletin  Xo.  10  issued  by  the 
Richardson- Phenix  Co.,  Milwaukee,  Wis.,  is  devoted  to  the 
Peterson  pi>wer  plant  oil  lilter  and  accessory  apparatus  for  cen- 
tral oiling  systems.  A  lar  je  number  of  half-tone  and  line  en- 
gravings are  included  anc  considerable  inforrnation  is  given 
concerning  oil  iiltration.  ',^^'--':\'[^''  "'■■/'./^^-  '  y-'. 

-Arch  Tibe  Cle.xxers.- -The  Lagonda  Manufacturing  Co., 
Si)ringfield,  Ohio,  has  just  ssued  a  12-page  catalog  entitled  La- 
uonda  Locomotive  .\rch  Tu  )e  Cleaners.  This  catalog  deals  with 
the  subject  of  scale  remova  from  arch  tubes  in  locomotive  tire- 
boxes  and  describes  cleaner ;  designed  specially  for  this  purpose. 
Copies  will  be  sent  on  requ 'st.  -^.v^i  .;>\  "t  V-'' ■.'■'. 

HvDR.vuLic  Pu.MPS  AND  V  ^LVES. — This  is  the  subject  of  a  mail- 
ing folder  issued  by  the  Hydraidic  Press  Manufacturing  Co., 
Mount  (iilead,  Ohio.  This  jfolder  contains  illustrations  and  de- 
tail dimensions  of  the  vanous  hydraulic  equipment  manufac- 
tured by  this  company.  Tht  folder  is  designated  as  bulletin  Xo. 
."OOO  and  will  be  sent  free  <«i  request. 

CoiiLiNX  CoNDENSi.NG  W.iTER. — The  Spray  Engineering  Co.. 
Boston,  Mass..  has  issued  bulletin  No.  101  dated  March  1,  1915. 
illustrating    and    describing    the    Spray    cooling    pond    system    of 


the  class  of  1904.     He  entered  the  employ  of  the  Cambria  Steel      cooling  condensing  water.     K  number  of  good  illustrations  are 


Company  on  January  3.  1905.  He  worked  in  various  of  that 
company's  oi)t rating  departments  until  Julv.  1906.  when  he  en- 
tered the  sales  department.  In  September,  1912,  he  was  ai>- 
pointed  assistant  to  the  general  manager  of  sales  in  charge  of 
the  rail  and  structural  departments. 


included  showing  various  pltnts  equipped  with  this  system  and 
data  is  given  concerning  thtm.  Bulletin  No.  151  of  the  same 
company  is  entitled  Washin*  and  Cooling  Air  for  Steam  Tur- 
bine Generators  and  contafis  eight  pages  dealing  with  thi^ 
subiect. 
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;  i' V     n  ^.  Even    with   the   great    improvements   made 

'    '    ■   »  revention  **  ^  .  ... 

.  .  J  during   the   past   few    years,   there   i.*!    still 

■;  ."..  ^;  much    to    he    desired    in    some    of   the    hox 

:•    •,  to    Ladmg  ^^l^-^   which   are   in    regular    service,   as   re- 

gards the  damage  to  and  theft  of  lading.  To  a  considerable  ex-' 
tent  this  problem  centers  on  proper  doors  and  fastenings.  Thtn 
are  still  in  service  many  cars  with  bottom  door  guides  which  arc 
totally  inadequate  so  far  as  gaining  entrance  to  the  car  withoui 
breaking  the  seal  is  concerned.  Weather  strips  are  in  many- 
cases  entirely  useless  when  it  comes  to  preventing  the  entrance 
of  rain  and  cinders  driven  against  the  car.  Many  of  the  cars 
v.hich  have  been  for.  years  in  serxice  have  lieen  brought  up-to-date 
in  these  respects,  but  there  are  still  many  which  are  defectivc 
and  moreover  there  are  cars  now  being  placed  in  service  for  the 
first  time  that  are  jioorly  constructed.  There  are  still  far  too 
many  new  cars  which  seem  to  l)e  neither  designed  nor  built  but 
n-.erely  put  together  and  this  fact  is  generally  traceable  to  the 

.-Officer  who  has  the  last  word  in  the  inatter  of  expenditures.  It 
seems  impossible  to  convince  some  of  these  gentlemen  that  while 
a  car  is  a  car,  it  is  not  necessarily  a  good  car.  and  as  long  as 
such  officers  prefer  to  save  money  in  first  cost  and  as  a  result 
spend  more  money  in  maintenance  expenses  and  the  settlement 
pi  loss  and  damage  claims,  badly  designed  and  poorly  built  freight 
equipment  will  continue  to  be  added  to  the  country's  rolling  stock. 


■High  Water 
and 


In   the   discussion   on   methods   of   treating   " 
locomotive  Iwiler  water  at  the  recent  coii- ./ 
vention   of   the   Master    Boilermakers'   As*  , 
Superheaters  sociation.    it    was    stated    that    with    treated 

water,  in  the  case  of  superheater  IcKomotives,  considerable  foam-    .. 
ing  can  apparently  occur  and  the  water  that  is  carried  over  t<> :  , 
the    superheater    elements    will    be    dried    out    and    delivered    to-' . 
the  cylinders  in  the  form  of  steam.     In  bad  water  districts  this  is, 
at    times,    unavoidable.    Init    it    would    seem    that    there    are    still 
some  railroad  men  who  do  not  realize  the  eflfect  of  such  con-' 
ditions    on    the    (iperation    of  a.  superheater    locomotive.      The 
campaign   of   education    which   has    been    carried   on    througii<»ut 
the  country  to  prevent  enginemen  carrying  the  water  too  high  <in 
superheater   locomotives   has   been   eminently    successful,   l)ut    in 
view  of  the  foregoing  it  might  not  be  amiss  to  again  call  at-.- ;; 
tention    to    the    bad    effects    which    result    from    using    a    super- 
heater as  a  steam  dryer.     Setting  a.side  the  question  of  possible 
damage  to  the  superheater,  the  device  loses  a  part  of  its  heating 
surface   under    such   conditions    in    order   to   help    the    boiler    in.  .^ 
evaporating  the  water.     This  is  a  purpose  for  which  the  super?-', 
heater  was  not  intended  and  for  which   it   should  not  be  used. 
Its  heating  surface,   when  compared   with   that  of  the  boiler  to   • 
.which   it   is  applied,   is  so   small   that  comparatively  little  wateif 
passing  over  will   appropriate  so  much  of  the  heat  that   should 
go   to    superheat    the    steam,    that   the   device,    as   a    superheater, 
may  very  easily  be  made  useless.     .\  high  degree  of  superheat  is 
absolutely    necessary    to    efficient    performance    in    superheated^  ■ 
steam  locomotives  and  if  a  portion  of  the  superheating  surface  .. 
is  given  over  to  the  evaporation  of  water  the  degree  of  super- 
heat obtained  will  lie  proportionately  lower.     It  must  be  Ixvrne 
in   mind   that   the   superheater   cannot  be   expected    to   give   thi&< 
results  for  which  it  is  intended  if  it  has  to  assist  in  the  work 
which  should  be  done  by  the  l)oiler.     ..      ;     /^    -,..■.,>-■-. 


■     i-  c  •  .r         '    Tt  is  difficult   to   understand   the  reasivninjr 

y  :■.  .■^    Sweeping  . 

'  '  "':  -^  .  of  a  man  who.  when  placed  in  charge  of  a 

■■■.;■■;  Changes    in  •,  •     ,  ^     t  t     - 

...  >  *  railway  organization,  or  a  part  of  one.  lie-.- 

Officers  gi„j;   deliberately  to  pull   it   to  pieces.     We 

Tefer  particularly  to  cases   arising  from  time  to  time  in   which 

the  previous  officer  has  died  f>r  left  the  road  for  service  el.se- 

Where.  and  in   which  the   organization  has  been  known   for  iti 

effectiveness.     A  superintendent  of  motive  power,  for  example. 

v.hen  appointed  under  such  conditions  may  start  to  "clean  out" 

the;  motive  power  departrnent  Staff.    If  he  is  a  man  who  has  beeti 


■■'■ir 


>.■•■'■ 


.¥• 
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"brought  up"  on  tliat  particular  ruad,  the  changes  which  he  makes 
are  likely  to  be  Jjecause  of  personal  animus  nr  inahiliiy  to  get 
along  with  certain  individuals;  and  whether  he  he  promded  ur 
Wrought  from  another  roail,  he  is  (|uite  likely  to  make  a  nunil)er 
ot  changes,  just  to  "make  a  showing."  If  men  of  this  caliher 
were  to  stop  and  think  carefully  over  such  proposed  changes 
before  they  are  made,  it  is  not  likely  that  so  many  of  them 
wduld  l)e  made.  Changing  officers  who  are  known  to  be  pro- 
new  m 


additional    authoritv   or 


Id  fuel,  what  may  seem 
mean   consideraI)le   sums 


n    increased    supervising    force.      With 


about  25  per  cent  of  the  i  otal  transportation  e.xpenses  chargeable 


mall  percentages  in  savings  may  really 
of   money.     It   l)ehooves   each    member 

of  the  Fuel  Association,    herefore,  to  l)oost  on  fuel  econijmy.     He 

has  every  opportunity  to  win  his  case. 

1  he  attendance  at  the  «  onvention  was  notew  orthy,  especially  on 

account  of  the   tendency\ this   year   for   roads  to   refuse   to  pay 


ducing  results  is  likely  to  prove  expensive.      The  new  man  not  the  expenses  of  their  mem  at  the  various  conventions.    The  Balti- 

only  has  to  learn  the  C(jn(litions  about  him  and  become  familiar  more  &  Ohio,   one   of  theke   roads,   was   represented  by    19   men, 

with  his  suljordinates,  but  he  may  take  it  into  his  head  to  take  all  paying  their  own  expanses.     This  surely  is  a  tributi^  to  the 

_    1^..-   r......   k:_    ._:   _     ^      ..   x      i.        i   :_..:...._        i.  ..  association  of  whicli  everj   member  should  lx»  proud. 


a  leaf  from  his  superior  officer's  hook  and  institute  a  house 
cleaning  himself.  It  does  not  take  any  great  amount  of  percep- 
tion to  see  that  moves  of  this  kind  are  likely  to  have  results 
similar  to  that  of  pushing  over  the  t'irst  of  a  row  of  <lominoes.- 
•And  who  pays  for  it  all?  The  railroad  company,  of  coursed 
In  order  that  one  officer  might  "make  a  name  for  himself."  an 
organization  is  abrui)tly  t<>rn  to  pieces,  and  has  to  lie  slowly  and 
painfully  put  together  again — slowly,  because  no  efficient  organiza- 
tion can  be  made  overnight;  and  painfully  because  the  new  men, 
in  becoming  accustomed  to  their  duties  and  learning  to  work  in 
harmony  with  other  departments,  necessarily  make  mistakes  which 
are  very  likely  to  cause  engine  and  train  delays  and  otherwise 
increase  expenses.  Admittedly,  the  new  organization  may  event- 
ually prove  superi(tr  to  the  old  one;  but  who  can  say  that  the 
old  one  could  not  have  been  made  just  as  effective,  and  that 
without  any  preliminary  upheaval?  We  have  nothing  to  criticize 
in  the  changes  made  by  an  officer  who  has  ))een  placed  in  charge 
of  a  department  which  everyone  knows  was  in  !)ad  condition; 
but  even  in  such  an  instance  the  new  man  can  afford  to  move 
slowly.  The  really  big  man  in  any  case  will  make  no  change 
imtil  convinced  beyond  a  doubt  that  a  change  is  necessary.  We 
seriously  doubt  whether  the  "make  a  showing"  tactics  referred 
t('  reallv  ever  produce  any  remarkable  and  lasting  results,  and 
the  man  who  practices  them  is  mi>re  than  likely  to  show  onl> 
that  he  himself  is  not  big  enough  tn  realize  what  an  effective  anfl 
efficient  organization   is.     \  ;■/'  ; .     .;   ;  :;' :  :r  .   ;:i'  <-;:.'  \;  '    .;     ~ 


••'     The 

Special 
Apprentice 


Else  vhere  in  this  issue  will  be  found  a 
communication  from  a  special  apprentice 
who  questions  the  value  to  the  apprentice 
as  i,ell  as  to  his  employer  of  certain 
methods  followed  in  the  tiaining  of  special  apprentices.  This  re- 
opens a  discussion  to  whi:h  much  has  already  been  contributed 
with,  we  fear,  but  little  e  Fective  result.  It  is  evident  from  the 
amount  of  discussion  whi  ;h  has  taken  place,  however,  that  the 
special  apprenticeshij)  coirse  usually  l\)und  in  the  railway 
mechanical  department  It  ives  much  to  be  desired.  The  ap- 
I)rentices  complain  of  the  ength  of  the  course  and  of  the  (oppor- 
tunities offered,  as  well  as  of  the  treatment  to  which  they  are 
subjected.  Mechanical  de]  artment  officers  and  foremen  are  often 
disappointed  with  the  services  rendered  by  the  special  apprentices 

ire  is  largely  in  their  own  hands.  So 
have  almost  exclusively  dealt  with  the 
he  course.  They  have  dealt  with  the 
It  have  not  touched  its  source, 
railway  mechanical  department  the 
college  man  plays  but  a  sni  ill  part.  The  training  of  the  mechan- 
ical department  officer  has  I  <mg  l)egun  with  his  trade  ajjiirentice- 


and  contend  that  their  fut  i 
far  the  remedies  suggested 
length  and  adjustment  of 
symptoms  of  the  malady  bi 
in    the   traditions   of    th( 


■,;„.,         ..v,:-.    The  most  mterestmg  sulnect  itresented  tor 
•.■-:■■•■.••.    Railway.;.-.. '.•,••  .,  ,     '^         ' ,       '        , 

..;...  '■•.:'   =     consideration  at  the  seventh  annual  conven- 

:■..>;,.■         "*      .i.V.;"' '  tion  of  the  International  Kailwa\    I'uel  As- 

■s;      Convention  sociation  was  that  of  pulverized  fuel.     The 

author  of  the  paper.  W.  L.  Robinson,  of  the   I'altin'ore  &  ( )hio, 

is    to  he   Congratulated    upon    the   thoroughness    with    which    he 

covered  the  field.    1  lie  members  were  enthusiastic  on  this  subject, 

many  being  of  the  opinion  tliat  liy  the  use  of  jiulverized  coal  the 

oj)cration  of  the  steam  locomotive   wotdd  lie  brought  almost  to 

perfection.       Ihose    who    are    the    lieginners    in    emitloying    this 

n^ethod  of  tiring  must  be  prepared  to  meet  the  disappointments 

that  are  bound  t<.>  occur  with  newlv    developed  methods,  but  it  is 

<.nly  by  a  willingness   t">  exi)eriment  that  the  use  of  jjidverized 

coal  can  be  developed  to  the  limit  of  its  possil)ilities. 

r^  The  committee  reports  on  mechanical  stokers  and  fuel  stations 

are  of  special  interest.    Regarding  the  former,  the  associatif)n  .goes 

t)n   record  as  t«)  the  permanency  and  necessity  of  the  locomotive 

mechanical    stoker   for  certain   conditions.     The   report   contains 

information  olitaineil  from  various  railroads  replying  to  a  list  of 

some  25  or  .30  (juestion^.      It  brings   the   ])urposes,  the  operation 

and  the  value  of  the   stoker  clearly  before  the   reader  in   a   very 

concrete    form.      The   c  mmittee  on   fuel   stations   presented   ver\ 


ship  at  such  an  early  age  as 
more  than  a  common  schoo 
in  the  department  has  long 
a  practicable   avenue   of  en 
indeed  it  has  not  yet  been  s 
four    years    or    more    in 
naturally   feels  that  he  c.iui 
a    regular   api)rentice   in   c 
four    to    six    years    \oungei 
immediately  to  capitalize  th 


at  all.      The  s])ecial  apprent 
offered,    and    manv    college 


to  preclude  the  possibility  of  attaining 

education.     The  need  of  college  men 

been  felt  but  the  problem  n\  creating 

ranee  has  been   difficult   of   solution; 

dved.    The  young  man  who  has  spent 

acquiring    a    technical    education    very 

^\.  afford  to  enter  railway  service  as 

npetition    with   others   who   are   from 

ie    exjjccts,    to    a    certain    extent. 

;  training  he  has  received ;  hence  the 


necessitv  of  the  extra  indue  [-nHMU  in  order  to  secure  his  services 


|ieshii>  course  is  the  inducement  now 
nen    take   up    the    work    of    such    a 


course  under  the  false  imj  ression  that  they  are  to  be  given  a 
short  cut.  from  which  the  rough  jilaces  have  been  eliminated, 
to  a  high  place  in  the  org.ii  ization.  Disilbisionnient  comes  after 
a  few  weeks  of  ^fire  n'usc!  s  and  blistered  hands  an<l  with  it  a 
feeling  of  resentment.  Of  c  >urse.  not  all  apprentices  succumb  at 
this  stage  in  their  develoimrnt  ;  those  of  the  right   stuff  in   time 

ictual  conditions  and  settle  down  to 
o])portnnities  which  lie  in  their  path, 
ivhat  is  intended  as  ;i  special  induce- 
)  both  in  securing  the  ri.tiht  kind  of 
pment  when ducc  secured.    Another 


readjust  thotnselves  to  the 
irake  the  most  of  the  tnanv 
Tl  e  iioint  is.  however,  that 
n'ent   is  in   reality  a  handica 
r-j'terial  and  in  its  best  devt 


iractically  limits  the  <levelo] 


evil  of  the   special   iipiirentice-^hii'  sytem  lies  in   'he   f:ict   that   it 


meiit  of  those  who  enter  the   service 


go..d  inforu'.ation  regarding  methods  of  storing  coal  at  the  coaling      at  the  bottom  as  regular  apprentices,  creating  a  condition  at  the 

.v...  -v'V-   ;  •  ;-^;:'.-         \  .■;•-./' ^  ;•;*■'':•■■   •  outset  which  is  fundamentals  wrong.  .-•.-•    ..:^: -i;:,;   ;.';■: 


stations.  .-  :  '••>■■..;.  <  V--.-\  .v..-^.■'-'■  •'  .;'..>:•.••/  :  '':V--  ■■  '■■'..,''.■  ■V---,-: 
/Perhaps  the  niost  striking  point  brought  out  throughout  the 
fliscussions  was  the  seeming  lack  of  interest  displayed  in  fuel 
economy  by  persons  other  than  those  directly  responsible  for  the 
■?««iv   It  was   felt  that   if  more  active  conside/ation   were  given 


Thf  elements  of  a  better  solution  of  the  prnhlen-<  may  he  fottntl 
in  the  methods  employed  in  iie  instructi<m  of  regular  apprentices 
on  many  railroads  at  the  nresent  time.  The  need  of  certain 
standards  of  education   for  ijiechanics.  higher  than  possessed  by 


by  the  higher  officers  to  this  subject,  nnich  lievter  results  could  the  average  applicant  f' r  apprenticeship,  has  led  to  the  inclusion 

Ik?   obtained.     The    fuel   men   should   so   fortify   themselves   with  of  class-room  work  in  the  reiilar  apprenticeship  co-irse.  a  practice 

arguments   and   rigures   that   they   would   have   little  difficulty   in  which  has  1  een  amnly  justillAl  by  its  restdts.     If  the  maintenance 

showing  their  superiors  just  what  they  could  save  by  being  given  of  school  facilities  for  the  ecjucation  of  prospective  mechanics  is 


:-:---.0- 
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It    ■•cci'n<'niical,  are  the  railways  not  equally  justified  in  making  sc»me 
/;.     i)r.»\ision  for  the  iiigher  education  of  prospective  officers  selected 
•:■   from   tested    material?      Scholarships   in    reputable   technical   in- 
.Ntitutions    proj)erly    eciuipped    to    teach    railway    mechanical    en- 
••;;  ,  {>ineering  could  he  developed  to  fultill  admiral)ly  the  requirements 
'       of  the  railways.     These  could  then  be  tilled  from  the  ranks  of 
.'■:■:    regular  apprentices,  just  as  some  of  the  American  Railway  Master 
Mechanics'  Association  scholarships  are  now  lilled.     Such  a  plan 
would  undoultedly  require  a  greater  outlay  by  the  railroads  than 
di>es  the  present  system  of  special  apprenticeship,  but  the  result 
would  l»e  far  better.     I  lie  grounds  for  the  misunderstan(bng  which 
•s<i  frequently  exists  between  the  college  man  and   his  employer 
would  he  removed,  and  the  elimination  of  those  unfitted  for  rail- 
way  mechanical   work,  or   for   positions   of   responsibilitx,   would 
take  place  before,  instead  of  after,  several  years  have  Ijeen  wasted 
in  expensive  preparation  ft)r  the  work.    Voung  men  thus  receiving 
their  early  training  in  the  mechanical  department  will  return  to 
the  service  after  n  college  course  with  a  true  perception  of  the 
relation    of   theoretical    training    to    practical    results — something 
which  the  special  ai)prentice  acquires  only  after  much  disappoint- 
ment and  readjustment^'  .;  :'^^.-  ' '■  :^^  r^.X•■'■'^^■:^■^'\^^^■■:^ ."'■■—  ^  ^  ''\ 

•i>  V'  -     .  The  Art  ^^  -^^^  advent  of  the  steam  locomotive  with 

"^..■!,u  ■..;";.      ^.  . :  \i~  >'^^*^    consetpient    increase    in    the    speed    of 
^.^^':''':'^'-'-'''-:nui\vvnem  as  compared   with   the  previous 
:,.         Braking  Trains        n'.ethods     of     transportation     created     the 
,.'-.  proiilciu  of  braking,  which  previous  to  that  time  had  been  suc- 
:  .^  cessfully  solved  by  the  simplest  of  mechanical  appliances,     'ihat 
"v.  the   need  of   more  effective   means   of  controlling   the    speed   of 
::tJrains^as  ev:i<lent  «arly    in    the   development   of   railroading  is 
■\  shown  by  the  fact  that  during  the  lirst  two-thirds  of  the  nine-  \ 
..\V  leenth  centur.\   mi -re  than  600  patents  covering  brakes  of  variou.s 
."kinds  f<  r  railna<l  service  were  granted  in  lingland.  while  aliout 
■V    3()()  were   granted   in   the   L'nited   States.     The  real  historv  of 
.?  successful   train  liraking.   however,   began   in    \H72  when   George 
.   \\estingh. >use  brought  out  the  liist  automatic  air  brake,  this  urt-' 
1-  tioubtedly  being  the  greatest  single  advance  step  in  the  develop- 
•  ^:.■.\:  tnent  of  the  art.     The  underlying  principles  in  the  construction 
'■'-'.^■i^oi  this   lirake   are  universally   adhered   to   in   .\merican   practice 
'/:;.-:  ..today,   ami   its   further   devel«ii)ment   has   been   a   large   factor   in 
.,.■•. ./;"  increasing  the  si)eed  and  weight  of  trains,  which  has  resulted  in 
•..';  increasing  the  efHciency  of  the  service  rendered  by  the  railroads^ 
-;-i  V  y      With    the    light    e<iuipment    and    comparatively    short    traini 
VV^vhandled   during   the  earl\    da\  s  of  the   automatic  air   brake  the 
;-=.'  -'functions  essential  t<j  satisfactory  train  control  were  comparatively 
. -i-.y  few  and  the  apparatus  was  simple.      The  maxinmm  conditions  in 
A', -/freight  service  did  not  then  exceed  40  or  50  cars  per  train  with  a 
maximum  capacity   jier  car  of  50.000  lb.,  while  i)assenger  trains 
. ,    did  ii.ot  often  exceed  live  or  six  cars  of  light  wooden  coustruc- 
'  .,J';Jt6n<,  Today  freight  trains  of  100  cars  are  not  uncommon,  many 
:\'.;--;rV<5f  the  cars  having  a  capacity  of  100.(100  lb.  and  even  greater. 
^;-V  V.;.  Passenger  equipment  has  more  than  doubled  in  weight  an<l  trains 
■;■■■:':■.' -oi  15  or   16  cars  are  often  handled.     Under  present  conditions 
y.v  ;.Citlie  simple  functif^ns  of  the  early  automatic  brake  arc  entirely  in--; 
"v....;.r;adequate  and  in  meeting  the  changes  in  ccmditions  many  changes  '^ 
-;.:!■" ^  ^he  air  ''.rake  apparatus  have  been  made.     As  new  functions 
,V.y..' ;  iiave  been  required  new   apparatus  has  been  added  to  the  etiuipf 
• -r- \.-nient  until  today  the  triple  valve  has  Iwen  replaced  on  the  locor;  : 
.  ■/ V  >>i|»otlye^  andis^^^^l^^  on  heavy  passenger  coaches  by  ^Vt, 

.;  V.i'aratti.s  involving  many  complications.    With  the  new  equipments 
,;-  .ylicttcr   results   are   olitained   under   the   modern   severe  conditions 
\'     .  -:ihan    were    obtained    with    the    old    equipment    on    shorter    and 
j^; .;■'..:.  lighter   trains.      The   apparatus,   however,   has    become    so    com- 
• ;   .,- rP^'^'-'f^ d   that   it  is   the   work  of  a  specialist  to  acquire   even   a 
;  .-•■>,^eneral  knowledge  of  its  construction  and  maintenance. 
,:.■■■>•    r)ne  of  the  great  needs  in  the  field  today  is  the  simplification 
-..,(  of  the  means  empli^yed  in  brake  operation.     This  statement  does 
>•-:••;.  not  imply  a  lack  of  appreciation  of  the  results  accomplished  by 
the  present  tren<l  of  development,  which  has  undoubtedly  taken  a 
logical  course,  but  we  l*elieve  that  we  _ar^  voiciiig  the  opinion   . 


of  many  railroad  men  in  stating  that  such  a  simplification  is  nawt 
greatly  to  be  desired,  from  a  maintenance  standpoint  as  well  as  in 
order  to  further  the  development  of  better  freight  train  control. 
With  brake  equipment  now  being  placed  on  passenger  train  cars 
the  engineman  has  as  perfect  control  uver  brake  cylinder  pressure 
as  though  each  cylinder  in  the  train  were  supplied  with  air  direct 
from  the  locomotive.  With  freight  train  cars,  however,  this  is 
not  true  and  to  maintain  effective  cylinder  i)ressure  against  brake 
cylinder  leakage,  release  and  reapplication  are  still  necessary. 
While  i)erfect  control  of  brake  cylinder  pressure  may  not  l)e  as 
essential  in  freight  as  in  passenger  service  it  is  none  the  less 
desirable.  Such  contnd  is  not  impossible  of  attainment  at  the 
present  time  but  the  cost  of  the  necessary  apparatus  as  well  as- 
the  conditions  under  which  it  would  operate  are  prohibitive  from 
a  practicable  standpoint  and  it  can  Itest  be  made  available  for 
freight  service  by  a  reduction  oi  the  cgmplexity  of  the  appliances 
required.  ''■■■■::■■-■■■-'''  :f'  \".r---  '>■■■'' "■--'■'•>'^ :-;' 'X'.^.  _  -^r'.';  ■;; ':■,  ,'■"''■•■"/ ■■■^- "V 
It  would  therefore  seem  that  the  advantages  to  be  gained  by;. 
a  modification  in  the  present  system.s  of  air  brake  control,  whereby 
the  advantages  of  such  functions  as  the  maintenance  of  uniform 
and  constant  brake  cylinder  pressure  regardless  oi  cylinder 
leakage  and  unetpial  piston  travel,  and  others  now  possible  in: 
passenger  service  may  be  made  available  for  freight  service,  are 
worthy  of  the  seriftus  consideration  of  the  buiblers  of  air  brake 
equipment  as  well  as  of  the  few  railroad  men  who  are  specialists 
in  air  brake  performance  and  maintenance.  Whether  such  a 
result  is  possible  of  practicable  attainment  is  not  our  place  to  sayi  : 
i.'.  is  not  inherentl.\    impossible,  however,  and  the  need  is  great,":" 
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■    -      the   -Viiierican   Electric    Railway    .VsscKiation,   29   West    39th    street.    New  • 
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This  is  the  complete  pnx-eedings  of  the  .\mertcan  Electric  Rail- 
way Engineering  Association's  "twelfth  annual  convention,  held 
at  .\tlantic  City.  X.  J.,  ()ctol>er  12  to  16.  1914.  and  contains  much 
valuable  information  concerning  engineering  as  applied  to  electric, 
railways.  The  printing  is  especi.dly  good  and  the  illustrations 
clear,  the  latter  including  a  number  of  msets.-%'.-:'-y:'^-_../-.'.^.;.^--^^-y: 


"Tests  of:  Mcttiis  a'tid'Otlicr  Mafcnnls,     K6iird  'in  cloth.     2\3  Trafees,  SVS  in.' 
!i>-  9  in.     lIlustr.atKl  ami  irdeiicd.     Pnblishtd  by  the  L'nited  States  War 
n€I)artineni.  Washington,   l^/Ci.;'-^  •;;^- • '  :/v, ;!  v:  ■  ■■     '   ^;^•^.■:.."■i.-0  V-  ■ '.  ^• 
Tills  book  comprises  the  1*514  report  of  ttie  tests  ni^de  on  metals 
and   t)ther   materials   with   the   l'nited   States   testing   machine  at 
Watertown   .\rsenal.   Mass.     The  tests  covere<l   are  those  up  to 
June  30;   1^14,  and   include  tests   on   steel  columns,   chains,   wire 
and  manila  rope,  jiroof  stresses  on  piston  rf>ds  as  well  as  metallo- 
graphic  examinations.     -\   large  nunil)er  of  illustrations  arc  in- 
cluded, among  them  being  several  insets  and  the  entire  work  is 
(lone  with  the  usual  high  cpiality  of  the  government  printing  officCv. 
at  W  ashiivgtoit;^.  :         .    ,■  ^  ■.;  ^;    ■<:    -"/H:.--:-::---    ■:-'  ^-'.c-'^-'r  ':>:■■'  ^ 
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piges.  &  iti.  hy^  9  in.     P«hlishetM»y:  the  American  Swioty  of  Mechanical   ..'. 

,  EngiiK'ers.    29   West    .?9tli    street;    New    York.      Price    80   cents    for    i:  <lt«  •.-■'.  ; 
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■     or  overl 

This  l>ook  constitutes  the  report  of  the  committee  of  the  .\nier- 
ican   Society  of    Mechanical    Engineers   to    formulate   standard;  •; 
specifications    for   the    construction    of    steam    boilers    and   other. ->:^^. 
pressure   vessels  and    for  their   care   in    service.      This   committee  ~ 
is  known  as  the   Boiler  Code  Committee  and  has  spent  several 
vcars  on  the  development  of  this  set  of  rules.    Its  members  com- 
prise some  of  the  most  eminent  mechanical  engitieers  in  the  coun- 
trv.   and   every   endeavor  has  be<?n   made  to   formulate  a   set  t)f    :  =; 
rules  which  will  be  thoroughly  practical  and  n'ai)  l»e  adopted  Jtt  '■^ 
their  entirety  ly,  any  state  or  municipality.  .  ;    • .     ;;  •  „  ■   '::•  U^  ;; 
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THE  SPECIAL  APPRENTICE 


•"^iw;  .•.;•;■■  'v'.-, .?.-.. ;V  :..;...,.•;  .;,:!V.  yi:\ :  '■■       Reading,    Pa. 

To  THE  Editor  : 

I  have  read  with  threat  niti-rcst  tlic  articles  al)<)Ut  apprentices 
and  apprentice  instruction,  appearing  from  time  to  time  in  yonr 
columns.  In  line  with  a  re<|uest  in  an  editorial  in  your  April 
issue,  I  wish  to  make  the  foHowing^  suggestions: 

It  seems  to  me  that  special  ai  prentices  in  .\merican  railroad 
shops  spend  tt>o  much  time  in  one  place.  l"or  instance,  why 
should  they  be  kept  at  such  work  as  tapping  holes  in  boilers  for 
a  month  or  more — an  operaticm  which  anyone  can  learn  in  t)ne 
or  two  days?  Is  it  not  a  waste  of  time  to  sjjcnd  weeks  on  a  class 
of  bench  work  that  is  every  dav  the  same,  and  can  l)e  done  as  well 
by  laborers?  There  are  many  cases  of  this  kind.  When  a 
special  apprentice  has  si)ent  a  good  many  years  in  school,  it 
is  to  his  interest,  as  well  as  that  of  his  eni|iloyer.  that  he  have 
an  opp(jrtunity  to  learn  sometiiing  new  every  da\ .  and  not  to  be 
forced  to  do  the  same  work  over  again  and  again.  There  has  been 
much  discussion  as  to  why  so  many  apprentices  leave  railroad 
work  to  enter  other  fields.  I  lielieve  that  if  they  were  kept 
interested  in  their  work,  as  they  would  be  if  they  were  moved 
about  more  freciuently.  they  would  stay  with  the  railroad. 

Furthermore  I  would  recominend  that  during  their  course 
special  apprentices  l>e  placed  in  charge  of  a  small  gang  to  fmd 
out  which  ones  are  (|ua!itied  to  liecome  foremen.  There  are  many 
men  who  can  do  good  work  themselves.  1)nt  are  unable  to  direct 
others,  while  on  the  other  hand,  there  are  many  less  skilled 
workmen  who  have  the  ability  t(    supervise  others. 

Finally.  I  believe  for  special  apprentices,  two  years  of  shop- 
work  should  be  sufficient.  In  Germany  the  college  apprentices 
work  only  one  year,  but  I  believe  that  is  rather  short.  If  a  two- 
year  course  were  adopte<l.  the  time  could  be  divided  as  follows: 

.\Jacliine    .'^liop     4   months 

Air  brake  deiiartmeiit 
I'.lacksmith  sho])  .... 
Carpenter    >-h<>] 


•Standard  is  better  than  lionc.  Of  course,  it  should  l)e  i)atent  to 
'••anyone  that  some  real  standard  should  be  adopted  for  each 
kind  of  packing  used;  th  !n  all  the  cups  should  be  made  to  that 
standard.  Solid  reamers  should  be  used  and  these  kept  to  a 
standard  by  a  master  cip,  or  some  other  good  method  to  m- 
sure  uniformity.  It  woulri  probably  surprise  the  mechanical  de- 
partment officers  after  a  jfew  months  to  note  that  a  great  deal 
less  packing  was  being  u4ed  and  that  what  was  used  was  work- 


mg  the  way  it  should, 
what  he  consistentlv  can 


he   writer   would   be   very   glad   to  d*> 
n  the  way  of  suggestions.  A.  E.  M. v!  • 


BRAKE    HANGING    AND    THE    M. 

BEARING 


C.    B.    JOURNAL 


Fmindry    ( 1  ron   and   I'rass  i ..... . 

i;<)ilir    shop     ••.»••■ 

Krecting    shop ...>.■.» 

Roundhouse      .  .  .  ». 
Firing   engines    .  . .' 

I'ar   sjiops    

i  (rawing   room    .  .  . , 


»,>  *•*■•♦  w 


.  1   month 

.  1    month 

.  1    month 

.  2  months 

.  2  months 

.  3  months 

.  2  months 

.  2  months 

.  3  months 

.  3  months 

24  months 


This  should  be  long  enough  to  acquire  a  fair  knowledge  of  the 
work  done  in  each  department,  \\hen  his  course  is  completed 
he  could  be  kept  in  the  drawing  room  until  other  work  is  avail- 
able.    .  ■-■  ~  >  ^vV^-;;!-;^.,  "^ ''^'•^^  Hermann  Schoenen. 


KEEPING  UP  STANDARDS  ON  METALLIC  PACKING 
,     .  EQUIPMENT 


.■•••.-,    ••      .,.....••.■  •  ,.■■'•.    •■■.'..•■-■        Chicago,  TT?. 
To  THK  Ei»iT(»R  :  ■ '  '  ■•''  '■'     ■'  ■  "■ 

-  '  It  has  occurred  to  the  writer  that  railroads  could  save  quite 
a  bit  of  money  and  obtain  much  better  results  with  metallic 
packing,  all  makes  considered,  if  all  vibrating  cups  were  made  in 
one  shoj)  \'ery  few  roads  do  this,  although  the  cups  could  be 
made  more  unifonnly  ami  a  great  deal  cheaper  if  they  did. 
The  main  objection  of  mechanical  department  otificers  is  that  the 
cups  are  usually  bored  to  fit  the  rods.  (irante<l:  but  why  not 
leave  that  i»art  of  the  cups  small,  ami  when  a  new  cup  is  re- 
quired simply  draw  oik-  from  the  storehouse  and  bore  it  out  to 
fit  the  rod?  1  venture  to  say  that  vibrating  cups  made  in  quan- 
tities with  the  pro])er  tools  and  devices  can  be  made  for  one-half 
what,  for  instance,  a  small  roundhouse  shop  could  make  them; 
also — ;md  here  is  the  main  reason  for  having  cups  made  in  one 
shop — the  cups  will  all  be  alike  over  the  entire  system.  The 
writer  has  seen  about  ?7  ditYerent  varieties  of  the  same  type  of  cup 
on  one  road,  some  made  without  even  a  template.  Hf)W  can  the 
same  packing  jiossibly  tit  more  than  one  kind  of  cup? 

In    the    making    of    vibrating    cups    even    a    iioor    system    and 


•■'"'■"     •  ■"  ■    .].'.■'';-.%•  I'      .  ■■.■•'!'.••":'■•  '.~'^*>STON,  Mass. 

To  THE   Editor  ;      /'■]/" 

There    seem    to    he    t\v4    common    misconceptions    concerning 

brake  hangers;  one  is  th;*  the  hanger  on  the  forward  wheel  is 

placed   in   compression    im  nediately   when   the  brake   is  applied; 

of  the  hanger  has  an  important  bcar- 

the  brake.     Yet   the   behavior   of   the 


the  other  is  that  the  angle 
ing   on   the  chattering   of 


apparatus  does  not  agree  ^-ith  these  conclusions 


In  the  figure  .IB   is   the 


shoe  is  low;  .IP  represen 
against  the  shoe  with  a  co 


force  with   which  a  brake  is  applied. 


At  high  speed  the  coefficie  nt  of  friction  between  the  wheel  and 


s  the  resultant  reaction  of  the  wheel 
jfficient  of  friction  of  0.125.  AC  being 
the  pressure  between  theii.  The  combination  nf  AB  and  .//' 
gives  AF.  the  resultant  stn  ss  in  the  hanger,  in  this  case  tensioi^ 
.As  the  speed  is  reduced  th«   coefficient  of  friction  increases.     The 

'•  ■'.',■.     A B'' force  delivered bu le\  er    '    '■'■"'  ■';■.'.•'..•..  •:  '.  , . '-•    ■'.'',■•■.-..,''• 
'■■■."  •      '•   ;'..■■■■  ■■■    ■■  ■  :■  '■-.  ■  ■>..  .  ■■■  i-  ' 

>     ,      /4C  -pressure  of  shoe  ac^  ainsf  rrheel       :■'->■'//':.  -  ■•'  '■;■.•    ■  .-..'       .•,;;■ ' 

•  •; . ■.-     AD  '  reac Hon  o f  tvfieel  i 


^. 


''fh  coefficienf  of  fricfion  of  O./ZS 
AE  =  reac+ion  of  tv heel  i^lh  coefficienf  of  frlc->-ion  of  0.333 
AFand  AO  are  ihe  respec^ire  resulting  siresses,  in  fhe  hanger 


•i'^.   --s; 


"5;"--^''   Diagram    Illustrating  the  Stress   in   Brake   Hangers 

resultant  stress  in  the  hangar  is  the  compression.  AG.  As  the 
coefficient  increased,  it  passed  through  a  certain  value,  about  0.25. 
which  resulted  in  no  stress  in  the  hanger.  .A  slight  further  in- 
crease throws  the  head  qu  ckly  upward.  When  the  slack  is 
taken  up,  the  elasticity  of  t  ie  hanger  throws  it  down,  because 
the  tendency  to  compression  is  still  slight.  This  is  repeated  until 
the  increasing  friction  stop  it,  and  we  know  this  action  as 
"chattering."  It  does  not  b 'gin  until  speed  has  l)een  reduced, 
and  usually  stops  just  before  [the  train  stops. 

A  brake  hung  at  the  heigHt  of  the  center  of  the  wheel  would 
throw  its  hanger  into  comprAsion  at  once,  and  should  not  chat- 
ter. It  would  have  the  further  advantage  of  being  unaffected  by 
the  height  of  the  springs  as  idetermined  by  the  load  in  the  car. 
and  would  be  in  an  ideal  location.  The  only  objection  to  this 
seems  to  be  the  effect  on  the/journal  bearing.  Has  not  the  time 
come  when  the  1)caring  shoAld  be  e.xtended  down  the  sides  of 
the  journal?  There  is  natuially  tnuch  reluctance  about  chang- 
ing standards,  but  additional  Iparts  and  maintenance  expense  are 
often  resorted  to  for  advantages  of  less  iinportance.         G.  E.     . 
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Fuel  AssociATioNf  Convention 


T 


Papers  on  Powdered  Goal,  Prevention  of   Smoke»^ 
Fuel    Stations,  Mechanical  Stokers   and   Fuel   Oil 


■  ,  rThc  seventh  annual  convention  of  the  International  Railway 
Fuel  Association  was  held  in  the  La  Salle  Hotel,  Chicago,  May 
17  to  20,  D.  R.  MacBain,  superintendent  motive  power  and 
rolling  stock  New  York  Central  west  of  Buffalo,  jiresiding.  The 
convention  was  opened  with  prayer  by  Rev.  John  W.  Nicely.        • 

;.-  ■^'^  ■•■;.;^:.:v  ■;:';•■.; :  ■'"      president's  address  '"/;^\v;-,  ''■'::-"-/:■.:;/■■;■■'.. 

•  .Mr.  MacBain  said  in  part:  "1  am  a  great  believer  in  the  edu- 
cational phase  of  the  question  of  fuel.  To  render  efficient  service 
economically  in  any  particular  line,  familiarity  with  its  details  is 
essential,  and  this  is  the  more  particularly  true,  perhaps,  in  the 
case  of  the  man  who  actually  handles  the  coal  between  the  loco-, 
motive  tender  and  the  tirel)ox.  For  fuel  might  be  purchased  with 
the  utmost  skill,  receive  the  best  attention  as  to  grade  and  prep- 
aration by  the  railroad  company's  inspectors,  be  carefully  passed 
from  the  coaling  plant  to  the  tender  and  then  might  be  subjected 
to  the  grosses  kind  of  misuse  and  extravagance.  The  tiremen 
need  practical  instruction  on  the  road,  the  more  they  get  the 
better,  and  the  more  efficient  and  economical  will  be  their 
services.  With  this  practice  in  vogue,  I  am  positive  that  the 
salaries  of  the  instructors  will  appear  as  assets,  doubled  and 
trebled,  on  the  auditors'  books."    ;        .v  .  .:....... .=     •:.=: 

^   .;':     ;-:.<:.    _.,        ADDRESS    BY    MR.    SCHOYER      ":■■,'■■■'.'■:[]  I  '■'■  r/^'C   - 

A.  M.  Schoyer,  resident  vice-president,  Pennsylvania  Lines 
West,  made  a  most  interesting  address  after  commenting  on  the 
very  credital)le  work  of  the  fuel  association.  In  his  address,  he 
said  in  part:    C/,':  .?  •;^^^  ^-':;V^'>^  '-^'^-^  ^•^"■=;v. ./' ■^- 

"It  seems  to  me  that  one  of  the  burning  questions  of  the  day. 
from  a  railroad  standpoint,  is.  What  shall  the  railroads  do  either 
to  offset  the  continuing  demand  for  increased  wages  or  to  get 
the  relation  of  employer  and  employee  on  a  sounder  basis,  where 
right  will  be  considered,  instead  of  might  or  expediency? 

"Three  remedies  have  been  suggested— first,  government  owner- 
ship of  railroads.  With  ward  pohticians  acting  as  general  man- 
agers, state  politicians  handling  the  policy,  national  politicians 
handling  the  finances  and  labor  leaders  handling  the  labor  ques- 
tions, there  would  be  no  need  of  arbitration  for  the  wages  would 
be  increased  upon  the  asking.  With  the  railroads  in  the  hands 
of  the  government,  with  rates  probably  continually  being  de- 
creased, in  order  to  favor  special  lines  of  voters,  and  with 
wages  being  increased  to  favor  special  lines  of  labor  unions, 
witii  incompetent  supervision  of  details  the  growing  deficits  would 
have  to  be  raised  by  taxation,  and  it  is  quite  certain  to  ray  mind 
that  the  result  of  such  losing  operations  would  be  that  the  credit 
of  the  government  would  suff'er  and  rates  of  interest  go  higher 
and  higher. 

"Tlie  second  solution,  which  has  been  suggested,  is  that  if  the 
law  should  provide  and  the  Interstate  Commerce  Commission 
should  authorize  that  whenever  railroads  must  through  arbitra- 
tion increase  the  wages  of  the  employees  in  any  l)ranch  of  service 
they  be  also  authorized  to  increase  their  freight  rate*  automati- 
cally. If  an  arbitration  should  give  the  men  an  increase  of  wages 
of  6  per  cent,  then  the  railroads  should  be  authorized  to  increase 
freight  rates,  say  3  per  cent.  How  long  the  public  generally 
Would  stand  it  I  do  not  know. 

"With  very  great  diffidence  I  bring  forward  a  third  solution, 
compulsory  arbitration.  Not  arbitration  as  under  the  Canadian 
law,  which  is  not  entirely  comi)ulsory :  not  arbitration  as  under 
the  American  law,  which  is  entirely  optional :  not  arbitration  as 
exists  in  any  country  today;  but  a  law  which  would  compel  em- 
ployer and  employee  to  submit  their  differences  to  a  court  of 
arbitration,  after  having  done  all  they  could  together  to  solve 
them.     The  law-  should  require  that  no  lockout  or -strike  should 


occur  hereafter  on  railroads.  The  decision  of  t4ie  court  should 
be  binding ;  not  to  be  appealed  from,  except  as  to  errors  of  law 
appearing  on  the  record.  Neither  the  employers  nor  the  em- 
ployees would  be  willing  to  go  to  the  limit  of  submitting  matters 
:to  this  court  unless  they  were  assured  of  the  justice  of  their 
positions,  and,  in  the  course  of  time,  labor  and  capital,  as  applied 
;tp  the  railroads,  vypuld  lind  their  own  relations.  '  . 

./:•■;•.;•^  ;../'■■:-.■;  BY  W.  L.  ROBINSON  -:-'\>l 'i^'-:- 

Supervisor  of  Fuel  Consumption,  Baltimore  A  Ohio  ■  •     ''  ■''.•''. 

Coal  in  a  finely  divided  or  powdered  state  repreesnts  the  most 
advanced  method  for  producing  perfect  combustion,  thereb}' 
making  it  possible  to  more  nearly  obtain  the  full  heat  value  of 
tile  fuel  than  by  any  other  known  means.  While  a  cubic  inch 
of  solid  coal  exp(>ses  only  6  sq.  in.  for  absorption  and  liberation 
of  heat,  a  cubic  inch  of  powdered  coal  exposes  from  20  to  25 
sq.  ft.,  which  enal)les  the  more  uniform  gas  production  from  the 
volatile  matter  in .  the  coal  and  the  more  prompt  and  perfect 
intermingling  of  gas  and  air.  thereby  improving  combustion  and 
reducing  smoke.  Furthermore,  there  is  no  cooling  of  the  fire 
[by  heavy  intermittent  charges  of  fresh  coal,  and  consequent  pro- 
duction of  lost  heat,  as  witli  hand  or  stoker  firing  on  grates. 

The  generally  recognized  waste,  unsalable  or  otherwise  low* 
value  coal  mine  products,  such  as  culm,  slack,  mine  sweepings 
and  dust,  arc  suitalile  for  converting  into  the  powdered  form. 
Therefore,  much  fuel  that  is  now  going  to  waste  could  be  ad- 
vantageously mined  and  utilized.  The  railways  should  utilize 
as  much  as  possible  of  the  inferior  grades  and  qualities  of  local 
fuel  supply  availal)lc.  in  order  to  conserve  the  better  mine  output 
for  commercial  revenue  tonnage  in  the  domestic  and  foreign  trade. 

In  general,  powdered  coal,  to  give  the  best  results  as  regards 
complete  combustion  and  the  least  trouble  as  regards  ash  and 
slag,  should  contain  not  more  than  1  per  cent  moisture,  and 
be  of  a  uniform  fineness,  so  that  not  less  than  95  per  cent  will 
pass  through  a  100-mesh,  and  not  less  than  85  per  cent  through 
a  200-mesh,  and  not  less  than  70  per  cent  through  a  300-mesh 
screen.  The  cost  for  preparing  powdered  coal  will  vary  with 
the  cost  for  the  raw  coal  and  its  moisture  content.  However,  a 
general  average  from  available  data  covering  periods  of  the  past 
live  to  ten  years  at  cement  and  metallurgical  plants  will  enable 
the  following  conservative  estimate,  assuming  the  cost  of  the 
raw  coal  at  from  $1  to  $2  per  short  ton,  and  that  it  will  require 
crushing  and  ha^•e  a  moisture  content  of  from  5  to  10  per  cent, 
when  placed  in  the  drjer. 


-• .'    * 


:.i  .-■  ■-  >:.- 


Capacity  r.f  plant  in 
short  tons  I «er  hour C 


■;4-..;.-;.:.. . 

le. .V  .... 

25. ...... . 


,    -Average  total  cost  for  preparation 

;■■"-:■.••■.      .     l>er  short  ton  ••   ..  .v 

lii,.:ji.:i'^i\From  25  to  50  cents'.'- ■^■- .' 

;,,..:;  .V;»;..Fr(im  20  to  45  cents  i-''   .';, 

.>.....--«..  Fri^iii    16  to  40  cents  ^.- ■•■■;■'■ 

.....From  14  to  .S5  cents    '-     '/..v 

.';..l-'roin  12  to  30  cents '■:■  •.-•'■. 

....  . Friim   10  to  20  cents         ■-_.'■■'. 

The  fuel  required  for  drying  the  coal  will  average  from  1 
to  2  jier  cent  of  the  coal  dried.  The  distribution  of  the  total 
cost  may  be  approximately   stated  as :;;     •/-  v. .- .  :;;.,- .     "  '  .    ..  •, 

Fuel    for    drying.  ................... v.. ;,;;., .,:.;-^,.';i-;^:i-^V.V^.;;iV.\r  10  per  cent 

■Power   for  opi^ation, ........ .;.V.;'.-.'v-'vi'^^"V^*'^  "  ^^=''*^-' '  •  *"  '*^*'  *"^"* 

Labor .•....■..  ♦...■.■'.i-4..i-.  .'....  .v.. .;;-'i»;  30  j)er  cent 

Mainrenance  and  supplies   ., .  .-V.  ;»:.<..i  ,..%.,.  ;.:v.;.-.;^^",  25  per  cent 

Intere.«it,  taxes,  insurance  ar.d  depreciattoii,  ;>;vt;^,,.i^»  ly ;..:..  5  |»er  cent 

Total    .....;;....;.. ....^i:.r,;.v.  ,:...;  .100   [>er  cent 

The  cost  for  preparing  powdered   coal  should   l>e  more,  than, 
offset  by  the  ability  to  utilize  the  cheaper  grades  of  fuel.       • 
Finely  divided  coal  dust  gives  off  gas  at  normal  atmospheric 


*See  also  article  on  "Pulverized   FneJ   for  tx>comotives."  published  in  the 
Rjiilviay  Ase  Gasette,  Mcclutuuul  P-Jiliott,  iliy,  1915^  ^^ge  2li.—^ltmirom.} 
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:  temperature,  but  any  pulverized  coal  coarser  tiian  that  which 
^  will  pass  through  a  number  lOO-mcsh  screen  is  liable  to  ex- 
plosion only  when  distilled  by  the  heat  or  comjircssion  of  a  pri- 
mary ignition.  The  liner  than  what  will  pass  through  a  num- 
lier  100-mesh  screen  carries  no  danger  unless  combined  in  a 
dry  state,  in  floating  suspension  in  nearly  still  air  and  mixed 
with  the  requisite  amount  of  oxygen  at  the  recpiisite  temperature 
to  i)roduce  "chemical  tension"  or  primary  ignition. 

Powdered  coal  may  be  l)urned  by  cither  of  two  generally 
defmed  methods:  1  he  lirst.  or  long-tlanif  method,  constitutes  a 
progressive  burning  of  the  coal.  This  combustion  is  accom- 
plished by  projecting  the  i)rimary  air  which  carries  the  fuel  into 
the  furnace  with  high  velocity,  the  ad<litional  air  (about  7^ 
per  cent)  required  for  combustion  being  blown  or  induced  into 
the  furnace  from  other  sources.  The  second,  or  short-flame 
method,  has  been  the  latest  development.  This  process  involves 
a  flame  of  relatively  short  travel,  and  consists  of  admitting  the 
entire  air  supply  needed  for  comliustion  into  the  furnace  with 
the  fuel  at  low  velocity.  In  the  application  of  powdered  coal 
to  a  Xew  York  Central  locomotive,  a  combination  of  the  long 
and  short-tlame  methods  has  been  used. 

In  general,  the  eciuipment  essential  for  burning  i)owdered  coal 
in  locomotives  are:  .\n  enclosed  fuel  container;  means  for  con- 
veying the  fuel  to  the  feeders;  means  for  commingling  tbt-  fuel 
with  air  at  the  time  of  and  after  feeding;  supi)lying  the  i»roper 
amount  of  air  to  produce  a  combustible  mixture  at  the  time  the 
fuel  and  air  fmally  enter  the  furnace:  a  suitable  refractory- 
material  furnace  in  the  firebox ;  means  for  disposing  of  the 
.slag;  means  for  producing  the  proper  draft  through  the  furnace 
and  the  boiler;  means  for  harmonizing  the  draft  and  the  com- 
bustion; suitable  power  for  operating  the  fuel  and  air  feeding 
mechanism,  and  an  automatic  and  hand  control  of  the  fuel  and 

.    air  regulation.  ;;1';V:'-;'^.- '.;/.'/;..•;-':;/.  ^     ■'.•*>■■■•  M^-'.^  •""^y^.f  ■:':..■ 

It    is    understood    that    the    developed    equipment    for    burning 

pulverized    fuel    can    be    readily   applied    to   all   existing    modern 

types  of  steam  locomotives  without  any  changes  in  the  fireboxes 

except   to    install   arch    brick    supporting   tubes,    where    lireboxes 

.  are  not  now  ecpiipped.  and  to  remove  the  grates,  aslipan  and 
smokebox  draft  appliances.  There  is  nt)  equipment  in  the  cal) 
excei)t  the  automatic  hand  control,  which  is  i)lace(l  in  a  position 
convenient  to  the  fireman.  The  enclosed  fuel  container  is  suit- 
able for  either  powdered  coal  or  fuel  oil,  and  either  kind  of  fuel 
can  be  used  by  merely  changing  the  feeding  eiiuiiunent.  1  be 
total  weight  of  the  equipment  applied  will  about  e(iual  that  of  .the 
equipment   renK>ved.  ?y'^-'.^;\':v ;';•.",    •.■.;:■.;■•:',•■    '"'■.. 

For  tiring  uj)  a  locomotive,  the  necessary  draft  through  the 
boiler  is  obtained  by  means  of  the  usual  stack  .steam  blower, 
after  which  a  piece  of  lighted  waste  is  placed  in  the  fuel  and 
air  conduit  leading  to  the  firebox,  and  one  of  the   fuel   feeders 

',   is  started.  ..."■  -y  :-:\:  ;',"y-^  ,■.:"■:    ■"■■.•  ,)'y-\.  '  ■::/-^-- >--'l\-.  ■'•'"' s; 

;.'        "V  •-".'•■    SOME    BENEFITS    TO    BE    DEKIVKI)    IKoM     ITS     ISE'  ••.•>"•■-,'' ? 

'•With  powdered  coal  the  tendency  toward  the  more  uniform, 
intense  and  sustained  firebox  temperature,  as  well  as  the  auto- 
matic, contimious  stoking  of  the  fuel  and  the  l)urning  in  sus- 
pension; feeding  of  practically  dry  fuel  to  the  furnace;  reduction 
in  the  clogging  and  leakage  of  flues  and  the  reduction  in  the 
various  heat  losses,  should  all  tend  to  maintain  the  boiler  capa- 
city at  its  maximum  eflfectiveness  under  varying  operating  con- 
ditions. 

Through  the  burning  c)f  powdered  coal  in  suspension,  the 
necessity  for  over  or  under-feeding  fuel  to  grates  or  retorts 
is  eliminated,  and  as  there  are  no  grate  fires  to  re(|uire  clean- 
ing, it  enables  the  establishing  f>f  the  most  economical  length 
of  locomotive  run  for  the  train  .service  to  be  performed,  and 
the  reduction  of  engine  house  terminals.  .As  locomotives  burn- 
ing oil  are  being  regularly  and  successfully  operated  on  runs 
from  300  to  450  miles  each  way.  the  same  should  be  entirely 
feasible  when  burning  powdered  coal. 

The  use  of  bituminous  coal  in  a  powdered  form  seems  to  be 
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the  logical  solution  of  ihe  smoke,  cinder  and  spark  que>tions 
at  engine  houses,  terminals  and  on  the  road,  and  one  that  should 
greatly  reduce  the  loss  cm  heat  and  fuel  cost  resulting  from  im- 
perfect combustion  in  existing  and  future  steam  locomotives.    .  ..  > 

The  elimination  of  aifi  pans,  grates,  smokebox,  diaphragm, 
baffles  and  nettings  suhs^ntially  reduces  the  retardation  of  the 
products  of  comliustion   trirough   the  boiler.  '•  C-AV^^.:;" v. V'r' 

Furthermore,  the  coal  is  not  touched  by  the  hand  or  shovel 
from  mine  car  to  furnace  and  there  is  no  loss  by  pilfering, 
dropping  from  the  tender;  container,  gangways,  through  holes  in 
deck,  or  by  firemen  sholeling  undesiralile  fuel  off  the  tender 
on  right-of-way.  >  ^. I,      ';-•••' ' -y    :;•',  ■,;'••     ■       ^' r  \f:'   '•!• -•: 

When  powdered  fuel  if  used,  the  refractory-material  furnace 
retains  its  heat  and  prevents  the  chilling  of  the  firebox  and 
flues,  even  though  the  supply  of  fuel  may  be  cut  off  and  there- 
fore reduces  the  lial)ility  lof  firelxjx  leakage.  ;■.  ,'.:..":^v'\.'^-^;'^^"-.. 

When  being  worked  at  from  one-half  to  maximum  biiler 
iiorse  power  capacity,  a  locomotive  lioiler  equipped  with  a  super- 
heater will  range  from  (fc  to  55  per  cent  boiler  efticiency.  this 
being  representative  of  the  best  grate  fire  practice.  Taking  into 
consideration  the  effect  hi  burning  powdered  coal  in  suspen- 
sion on  the  various  heal  losses  enumerated,  it  is  most  con- 
servative to  place  the  sai  ing  to  be  effected  at  25  per  cent  of 
the  coal  fired,  actual  perfc  rmance  to  date  having  shown  as  high 
as  from  30  to  40  per  cent  saving.  v   ;  '-  ■...-;■        "   :  ■   \ 

The  time  required  for  luilding,  cleaning  or  dumping  fires  at 
terminals    and    cleaning    flies    and    smokcboxes    on    steam    loco- 


motives   represents    a    larg ; 
productive  delay  to  power, 
road   and   yard   crew   and 
ct)al  there  are  no  grate  fin 
of  the  ash  and  absence  of 


the   poisonous    and    suffoca 

bustion  emitted  from  the  s 

The  use  of  powdered  co 

ashes,    etc.).    would    reduc( 


of  the  fuel  and  air  and  its 
labor  is  recpiired,  and  the  hi 


percentage    of    the    maximum    non- 
and  is  directly  responsible   for  mucli 
diop   labor   expense.     With    i)owdere(l 
s  to  clean ;  the  extremely  fine  nature 
rinders  causes  practically  no  accumu- 
lation ill  the  flues  or  smokt  )ox.       ':'■  ^^'-'f.-^' ■^'■■\ •■/':-'■.■■':■■  ',1  ■'■ .    -^    :' 
.As  the   sulphurous  and  <  ther  poisonous  gases  resiflting   from 
comliustion    ten<l    to    precif  itate    with    tiie    liquid    ash    into    slag. 

ing  effect  of  the  products  of  ci)m- 
>  ack  is  materially  reduced.  .'• .  .'fV,- 
1  ( due  to  alisence  of  cinders,  sparks, 
cementing  of  liallast  and  lack  of 
drainage  of  roadway,  burned  out  ties  an<l  the  cost  for  forking 
ballast.     With   powdered  C(  al  and  automatic  mechanical  mixing 

combustion  in  suspension,  no  manual 
iman  clement  is  jiractically  elimin  ited. 


HSCLSSIOX  •.      ;^     ,  ..  .    r  '.  ..  ;  ^  .,  ;• 

The  meinl)ers  participate(  freely  in  the  discussion,  there  being 
some  skepticism  as  to  th?  ultimate  outcome  of  the  use  of 
l)owdered  ccjal.  F.  H.  Str  jud.  of  E.  H.  Stroud  &  Company, 
stated  that  the  coal  must  »e  powdered  to  the  correct  fineness 
and  that  it  must  be  uniforrily  fine  if  the  liest  results  are  to  be 
obtained.  Conii)lete  combusjion  nnist  lie  olitained  to  iirevent  the 
formation  of  cinder  slag  ancl  if  the  furnace  is  correctly  designed 
there  should  be  no  trouble  \  ith  the  accumulation  of  slag  on  tlie 
flues.  The  air  and  the  fuel  lassed  through  the  burner  should  be 
definitely  measured,  and  to  accomplish  this  he  strongly  recom- 
mended that  the  air  nccessar  •  for  the  complete  combustion  of  the 
powdered  fuel  be  admitted  c  nly  through  the  burner.  Where  air 
is  used  to  separate  the  fini  from  the  coarse  particles  in  the 
process  of  pulverizing — a  cos  1  with  10  per  cent  moisture  will  be 
reduced  to  7  or  8  per  cent  moisture.  He  also  recommended  a 
lazy  flame,  stating  that  in  i  tationary  i)lants  this  would  give  a 
temperature  that  could  be  regulated  from  1,800  to  3,600  degs.  F. 


In  this  same  service  savings 
low  price  have  been  made. 


as  high  as  50  per  cent  in   fuel  of  a 
He  gave  estimates  of   15   cents   per 


ton  as  the  cost  for  pulveriziu] :  fuel  at  the  rate  of  5  tons  per  hour 
and  4  to  5  cents  per  ton  for  d  ying  the  coal.  From  his  experience 
he  found  that  a  draft  of  only  1^  in.  (water  column)  was  required. 
He  recommended  a  coal  with  mot  less  than  25  per  cent  volatile. 

Joseph    Harrington,    of    the    Powdered    Coal     Engineering    & 
Equipment    Company,   called    attention   to   the   effect   the   use   of 
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'  powflerey  coal  on  fbcomotives  would  have  in  postponing  the 
necessity  of  electritication  at  large  terminals  such  as  Chicagi), 
;in(}  spoke  to  some  extent  on  the  large  field  this  type  of  fuel  offers 

■;\  tp  the  railroads.  V;;,  ■.:s^',-^:i,  ■.-^v:  -v  ■-  V  v:  ^  ;..;^ -f-:-;  i-v  '  =.•  v/., ; . 

-••J.   1!.   Muhlfeld,  president  of  the  Locomotive  Pulverizied  Fuel 

"Gompany.  presented  a  written  discussion,  in  which  he  cuntirmed 
the  conclusions  derived  from  Mr.  Rohinson's  paper.  He  showed 
that  if  the  powdered  coal  equipment  was  applied  to  all  types  of 
IdCdmotives  an  annual  saving  of  millions  of  dollars  could  he 
made  in  the  cost  of  fuel  to  the  railways,  and  that  the  operation 
.,t  the  locomotives  would  depend  less  on  the  physical  capacity  of 
the  tiremen.       .;•.:,  ^i/-'--%- :'::■::■/,:  ■y/.-:''.::A>:i'?c\^^  ^-''-'-.t''' 

C)ther  speakers  who  liave  had  experience  in  the  use  of  powdered 
coal  spoke  strongly  in  its  favor,  and  all  called  attention  to  the 
necessity  of  having  the  juiwdered  fuel  dry,  the  maximum  moisture 
leing  placed  at  2  per  cent.  The  users  of  this  fuel  find  it  expedient 
to  keep  only  48  hours'  supply  on  hand  to  prevent  the  possihility  of 
the  coal  to  ahsorh  too  much   moisture. 

Mr.  Kohinson  stated  in  liis  closure  that  tests  have  shown  that 
(inly  15  lb.  of  dust  was  found  in  the  locomotive  front  end  after  a 
test  of  two  weeks  and  that  evaporation  of  Sj/^  to  12  11)..  from  and 
at  212  degf..  had  been  obtained.        -,...,.,.■;..  .,:•:.-;■-    •.-... 

ANALYSIS  OF  DEPENDENT  SEQUENCE  AS  A  GUIDE  TO 

FUEL  ECONOMIES  -     ^  .       : 

t:    '   "  BY  HARRINGTON  EMERSON  '  \/,.y'\^,... 

i;J.  .    ■'  The  Emerson  Company,  Efficiency  Engineers,  New  York 

.  ■  With  a  good  steam  etigine,  a  good  furnace  and  a  good  boiler, 
;i  horsepower  can  be  produced  from  one  pound  to  a  pound  and  a 
half  of  coal.  The  steamers  of  the  Inch  Line  have  long  records 
of  one  pound  per  1  hp.  Ihe  Lusitania.  with  all  her  au.viliaries. 
used  about  1.5  lb.  Tlie  indicated  horsepower  generated  by  all  the 
locomotives  of  the  country  when  pulling  trains,  divided  into  the 
total  fuel,  amounts  to  between  4  and  6  lb.  I  intend  to  speak  of 
such  attainal)le  ameliorations  in  our  locomotive-  ])racti,ce  as  tnight 
reduce  the  6  to  4,  the  4  possildy  to  3. 

,'•  „•  To  bring  about  attainal>le  reductions,  there  are  three  essentials: 
Complete  knowledge  of  what  is  taking  place  from  mine  to  ash 
pit;  an  organization  that  is  capable  of  taking  hold  of  the  subject.;, 
an  organization  that  is  competent  to  .^olve  the  prol)lems. 

.'  -.The  first  step  towards  the  solution  of  the  prol)lem  is  to  set 
down  what  we  d(j  know  of  all  the  steps  from  mine  to  ash  pit. 
It  will  l)e  foiin<l  that  there  are  some  sixty  different,  distinct 
steps  and  that  they  form  what  is  technically  called  a  dei)eiulent 
sequence.  I'nlike  the  links  of  a  chain,  which  are  in  dependent 
sequence,  the  use  of  coal  is  one  in  which  any  loss  that  occurs 
in  the  first  term  is  carrie<l  on  into  tlie  second,  the  losses  in  the 
second  link  or  term  are  carried  on  into  the  third  link,  and  we 
suddenly  lind  we  iiave  frittered  away  all  the  strength  there  was. 

■':•■*■     ■■■CePEXDEXT    SEQt'ENCES    IN    C'dAL    I'SE    IN     LuCuMoTUE    f)PERAT10K'  "     '  ■  ,    ' 

.\<lniinistrative     iiieflficieticies    vl":. ..'.....';»..  .  Sliiercvnt 

Shrink;;  in  quantity  between  purchase  and  use  92  |>er  cert 

Wastes   due   to   poor   design 69  per  cetu 

Wastes   due   to    poor   firing.......,..,".... 71  per  cent 

Wastes   due   to   j>oor    running. .  .i. ,;,... ■.:.,,.,.  88  per  ctnt 

■  ^    •■.  ■  :•'.;«•-:'  •'•   '•   -  •-  ^-h-'''  ■'-  ■  :''.  •■''•■'"'■'     20  per  cent 

in  no  case  do  all  the  possible  losses  occur  cumu- 
lating on  any  single  road,  but  probably  on  every  road  there  are 
at  least  30  different  kinds  of  losses.  As  to  each  of  the  fifty-eight 
a  separate  analysis  would  l)e  desirable,  an  analysis  that  each 
must  make  for  himself.  I  shall  content  myself  with  a  few  indica- 
tions and  a  very  elementary  estimate  of  the  loss  that  may  be 
occurring. 

-■1. — Admiiiistratkc  Losses. — These  far  exceed  all  others,  but 
it  is  the  fireman  and  engineer  who  get  the  most  l)lame.     ;;:.v".;:i. 

1  — Kff.  90.5  per  cv  t.  Iluyiiig  too  much  coal.  Coal  costs  money  and 
money  carries  interest. 

-  —  Kt'f.  96  per  cent.  I'ayint;  tio  mucli.  This  is  much  more  serious.  Coal 
contains  P.  t.  u's,  and  this  is  all  that  makes  it  valuahle. 

3 — EfF.  95  per  cent.  I'.uying  \M-<'ng  kind  of  coal  (clitikering,  coking, 
*tc.).     The  ty|)€  of  coal  may  make  a  very  great  difference.     ^/.;^:.'.v '.-••;> 


Sequences 

1    to  23     23 
24  to  32       9 
33  to  45      1.^ 
46  to  52        7 
5.'  to  58       6 

A 

1! 

c: 

D 
E 

:-•  ■"■  W  • 

■    .A 

•  Probabh 

in 

Uneconomical   grailefe    ;:■' .  .;^-.  ,; 
L'neeonomical  1oa<ling.    ■  :>"".-;'; 
Wrong  assignment    of  'piuver. 
Unscientitk'    time    schniules. 


itased    on    di<4ait(ie 


4— Eff.  94  per 'cent.  Unnecessafj'  transportation.  PrtAaMy  $<>.«tt  a  twi 
is  added  to  cost  of  coal  on  long  roads  by  transportation  charges,  of  which 
$0.06  might   be  saved  by   wise   routing. 

5 — ElT.    98    per   cent.      I'nnecessarj'    handliijg   ex|ici)««s,   lyaUins   a»id    un- 
,  loading,  detention  of  cars,  cUi.     ^  ^■^'  ^/>  ■■'  '^  i-y/^' ^:^'■'y:^.   ■/[    '.i.'.^^'"-.  "     ■• 

6.  Y.fi.  90  i)er  cent.  Wrong  sizing  of  coat.  A.  (1.  Kinyon,  a  recogniwd 
.".uthority,  estimates  the  difference  between  properly  sized  coal  and  usual 
run   at    10   per  cent.  '     :         ■■•.;>.,-  :  .  .       ■  ,\  .   v 

7 — Eff.  98  |)cr  cent.     Loss  in  value  ef  coal ^tie  to  Weathering. 

8 — Eff.  99.7  i)er  cent.  Moisture  in  ct>al.  Even  if  the  coal  absorbs  5  |>eT 
cent  of  moisture  the  loss  is  small,  about  iiie-third  of  one  )>cr  cent. 

9— Eff.  99  per  cent.  Had  water  conditions,  indirectly  affecting  coal  con- 
sumption. Our  exi>erience  has  been  that  when  water  was  very  bad.  coal 
consumption  for  similar  trains  and  locomotives  is  higher. 

10 — Eff.    95    per    cent.      Scale    on    tubes    atul    nther    fire    surface*.      F.- W.  . 
l-'<ltz.    fuel    sujiervisor    of    the    Missouri    Pacific,    stated    that    the    fuel    losses 
due    to  this   cause   were   enormous.  ,  They    undoubtedly   ini^ht,  be   far.  worse 
thatv  the  5   i»er  cent  allowed.    -     " ..     .'"■■.'"   ^S./":  ■■'■,■.' ".'       ,' -t    ■:.     ■::;'■"."•■ 

11 — Eff.  99.7  per  cent.     Leaks  from  boiler.   ' 

12— Eff.    99   i)er   cent,      llnvken    grateii.      Causing  excess   of   air   and    waste- 
■  !bf  coal   before   being  burned.  ■,.■.;-  '...•"■•;."" 

13 — Eff.   97    per   cent.      Use   of  coW  water  and   fretiuent   chattgfs.     Ob-*' 
road  using  6,000,000  ton,  this  loss  probably  antounts  to  S20(i.000  a  year.         ' 

1415-16-17 — Eft'.  85  per  cent.  Terminal  and  rouiulhousc  losses.  Mr. 
I'ollr.'s  estimate  of  terminal  and  roundhouse  loxses  is  15  to  Hi  jier  ce.nl  of 
total  fuel  bill.  -- , !         '"■•  .^^""^'i-     '..■■/> ';'V  ■  :  t'-'O'.  ■'  ■'  ^-^^      ■'''-' 

■    IK— Eff.  98  |»er  cent.     Detentions  oil  side  tracks. '  -^ 

19^ — Eff.  99  per  cent.  Short  sidings  and  other  nnncccfisaTy  :see-sawiug  at, 
trains.  .•/.■,  ^...'-  /vi^-v  -,^.^^-. '-.-•"■ 

JO  — Eff.  99  per  cent. 
-',  21— Eff.  98  per  cent. 
7  -    22— Eff.  98   per  cent. 
r~:'-  ^3 — Eff.    98    |)er   cent, 
rather   than    grades.-  •:       ■_■     .-'.  •.•.'■^  ■"..'-•.■. -^  ■'■,••  .'■:-.;>.-.{'•.•--.>■.-;'• 

If  all  these  inefficiencies  should  occur  on  the  same  road,  only 
one  as  high  as  10  per  cent,  many  of  them  less  than  1  per  cent, 
the  end  result  would  ixe  under  51  per  cent. 

B. — Shrinks  in  Quantity  Bctzaecn  Purchase  and  U^€. — The 
locomotive  is  generally  charged  with  coal  purchased,  not  with 
coal  used.  These  losses  are  partly  due  to  dishonesty  and  partly 
due  to  carelessness. 

^4-T-Eff.  99  jier  cent.     Incorrect  mine  weights  (dishonesty)..  !' ■'';'.•■  •.:;  I'^'.T 
25 — Eff.  99.5  i»er  cent.     Incorrect  car  weights   ( c;ireIe«.sne»sK,  "..••' ;^'-;-    •'■■..'; 
26 — Eff.  98  per  cent,     lliased  weigher.  ■      .     ^  ■^"    ■''.  •.■ 

27-28-29-30— Eff.  97.5   per  cent;     Loss  m  transit   (coal  ■  that  drops  uflE  or 
;  is  thrown   off,   loss  in  loading  tenders,   loss   from   ternlers). 

31 — Eff.   99  jier  cent.      Diversion    from  coal   in   tran-it.      I   knew  a  flouring 
mill  which  operated  for  a  year  on  stolen  coal.  «  hole  car  loads  being  divcrtlfd,":' 
after  being  weighed  and  charged  to  coal  bunkers.  _    • 

32^-Eff.  99  per  cent.  There  are  other  diversions,  as  w^hen  coal  froi» 
bunkers  is  used  for  office  and  roundhouse  fires,  etc.,  coal  use<l  perhap-  for 
comjiany  but  :iot  used  on  locomotives.  These  dishonesties  and  semi- 
dishonesties  amount  i>erbaps' to.  as  much  as  2  ijier  -cefit.  The  end  result 
IS   about   92    per   cent. 

C. — Waste  Due  to  Poor  Design. — The  T»est  stationary  steatn 
engines  use  about  one  pound  of  coal  iier  1  hp.  The  ordinary  com- 
mercial steam  engines  use  from  3  lb.  to  20  lb.  The  conditions 
under  which  a  locomotive  operates  are  extraordinarily  difficult. 
The  power  installation  is  mounted  on  wheels,  the  machinery  must 
le  rugged  rather  than  accurately  finished.  Every  element  of 
standard  operation  varies  from  minute  to  minute.  The  fuel,  the 
water,  the  load  varies.  It  is.  therefore,  inevitaljle  that  severe 
losses  occur  from  poor  design.  In  good  stationary  practice  80 
per  ceitt  of  the  heat  in  the  coal  passes  into  the  water.  In  loco- 
motive practice  very  rarely  as  much  as  50  per  cent.  There  is. 
therefore,  a  shrink  of  about  30  per  cent  in  coal  efficiency  to  be 
cliarged  to  design  and  conditions  of  operation.  Two-fifths  of 
this  might  possilily  be  eliminated  and  if  distributed  might  be  ap- 
portioned as  follows:  :  .:'^^-vW-:-!r';V^^-;-5i  ^^C^v:^  '^'^ 

33 — Eff.   99  per  cent.      Design   of  firebox.     ..r'^K'^.'-''--^-':-^'-':''-''^':':'"'-'\:'.y--^]i 
34 — Eff.  98  per  cent.     Size  of  fixebox.  "  ■-'-..■.-:•■;■      ■.".■-.■,''•■    ''■:■' 

35— Eff.  95  percent.     Diameter  and  length  of  tubeft.^v.  '      •  v 'v   ;    •N.-'^"  -■, 
36^Eff.   95   per  cent.     Front  end  design.      In   an   EnglTvh  rest   375   hp.   out 

of  2.000   was   used   in   creating  draft.      M.   C.    M.    Match,   superintendent   fuel 

-ervice,  D.  I..  &  W.,  states  that  otdy  19   per   cent    of   front    end   vacuum!^. 

effective  at  fire. 

37— Eff.    98    per    cent.      Poor    ash    pan    design.       Air    openings    shonid    be 

14   per  cent  of  grate  openings  ard  about    100  per  cent  of  tulie  opening  area. 
3H — Eff.   98   ])er  cent,      (irate  openings. 
^'^    39 — Eff.  95  percent.     Radiation.  •    "^     "r-.;-'.-  i   .:..••.   .-v^^  ^..-•-    '.      • 
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■.-.•' 40 — Kff.    95    per    cent.      Economies    due    to    compounding    do    not    become 
.     manifest   unless   the    pressure   exceeds    180   lb.      Can    be   estimated   at   5    per 

■cent.  ....,•:_ 

;  .41 — Eff.  95  per  cent.     Economies  due  to  superheat. " "      ■    ,-    '-■,■   ■',>'   *'  . 
I  ■:■■   4J — Eff.   98   per  cent.      Preventable   friction  in  machinery,  valves,   pistons, 
'•..  f*ds.  bearings. 
".J'.  43 — Eff.    99   per   cent.      Wheels   of   different    diameter,   as   either    ahead    or 

-.tightly  shifted  from  middle  line. 

44 — Eff.    99   i>er   cent.      The   difference   in   economy   between    high   and   low 

>tiam   pressure   is   discernible. 

45 — Eff.  99  per  cent.     Direction  of  draft  through  locomotive.     End  result' 
.;  is  alwut  69  per  cent.     •     ■,'>'■,'' ''  •:  /  '■  /  .   ^      '■■vi. 

V  \..D. — Wastes  Due  to  Poor  Fiyiug.     >'   ;■  ;  .  V/'V  ''■-    S  -;?  v: '//  ;-  '■■ 

46 — Eff.  99.5  i>er  -rent.  IJuilding  firi>.  The  loss  is  relatively  great,  but 
un   the  aggregate,   small. 

.  ;47 — Eff.  95  per  cent.  Smoke  and  s|>arks.  Too  little  air.  M.  C.  M. 
;.  Hatch  states  that  at  2.000  lb.  coal  rired  per  hour,  the  coal  loss  in  sparks  is 
'  1.5  per  cent;  al  7.000  lb.  it  is  12  per  cent.  To  put  the  loss  in  smoke  and 
-     -parks  at  5  per  cent  is  conservative. 

48 — ^Eff.  80  per  cent.  Too  much  air.  This  is  an  invisible  but  serious 
loss.  Assume  50  lb.  excess  of  air  for  each  pound  of  coal,  the  air  heated 
.  SOO  deg.  Can  lose  0.0686  B.  t.  u.  ]h:t  lb.  per  degree.  For  800  deg.  54.88 
li.  t.  .u"s.  For  50  lb.  excess  air  this  gives  2,744  I!,  t.  u's,  or  about  2ii  per 
cent  .  of  the  heat  units  in  very  good  coal.  The  loss  might  therefore  be 
20   per  cent. 

49 — Eff.    98   per   cent.      Popping   and   plume — too    high    pressure.     ■■■'■.•■•• 
"  50 — Eff.    99    |>er    cent.      Too    low    pressure.      The    lower    the    pressure    the 

less  the  efficiency  of  the  steam  engine. 

51 — Eff.  99  per  cent.     Cleaning  fires  wastefully.      ..:■;,•'..','    '■".  '.'  ."■•;"■■•.•'..' 
■.     52      Eff.  98  per  cent.     Dumping  fires. 

•  £. — JVastc  Due  to  Poor  Kuuniir^. — This  paper  is  on  a  theory 
and  on  a  method  and  does  not  assume  to  j^ive  any  proof  of  the 
actual  losses,  which  may  be  more  or  less  than  estimated.  Un- 
doubtedly losses  e.xist  due  to  poor  running,  for  I  have  seen  let- 
ters from  firemen  narrating  the  excessive  work  put  on  them,  and 
the  coal  wasted  by  bad  running. 

53 — Eff.  99.5  per  cent.  Slipping  drivers  (harder  on  the  clrivers  and  rails 
than   on  the  coal   pits). 

54 — Eff.  98  per  cent.  Full  stroke.  .\  train  might  very  easily  waste  time 
at  a  station  and  the  engineer  try  to  make  it  up  by  extra  steam  on  the  road. 

55- — Eff.  99  i)er  cent.  Throttling  in  combination  with  full  stroke  results  in 
greater   steam   consumption. 

56 — 'Eff.  95  per  cent.  Dynamometer  car  tests  show  variation  in  horse- 
•  power  and  constant  sjiecd  when  constant  horsepower  and  variable  speed 
is  more  economical. 

57 — Eff.  98  per  cent.  Unwise  acceleration.  A  great  consumption  of 
l)Ower    to    gain    a     few    seconds    in    time. 

58 — Eff.  98  per  cent.  Unnecessary  braking.  End  result  is  about  88  per 
.   cent. 

If  we  take  the  combined  efficiency  of  the  engineer  and  fireman, 
it  appears  to  be  62.5  per  cent,  or  almost  two-thirds.  But  a  test 
made  on  a  switch  locomotive  reported  in  Erie  Employes'  Maga- 
zine showed  that  current  consumption  of  coal  was  reduced  65 
.  per  cent  by  care,  not  33  per  cent.  Tests  have  been  made  both  as 
to  passenger  and  freight  runs,  which  show  actual  consumptions 
imder  dynamometer-car  records  amounting  to  only  one-third  of 
usually  charged  consumi)tion.  On  such  runs,  wastes  due  to  poor 
<lesign  and  to  interest  ciiargos,  to  paying  too  much,  to  unneces- 
sary transportation  and  to  unnecessary  handling  expenses,  are 
not  eliminated,  nor  losses  due  to  weathering. 

Eliminating  these  we  would  have  the  following  major  sefjuences  : 


.\  Administrative   inefficiencies  4, 

1{     Shrinks  in  ipiantity    i, 

D  I'oor    firing    ...,.,.,.,..,........ 

E  P<  or  riinriing  . ,,  . ,; J .'.;!i, ...  .■> . 


.  .60  jK'r  cent 
, . .92  per  cent 

. .71  per  cent 
, . .88  per  cent 


•  '■•.':'..."■•'         En<l    result    jv.  i;i-.,v>'Vk  *l..'<*V.i.-i->.:,..  .••»*'.«...34.5  per  cent    '-i  '  • 

•'"•-This  sequence  in  its  end  result  of  20  per  cent  to  35  per  cent 
checks  up  well  with  the  special  tests  made,  checks  uj)  well  with 
the  difference  between  coal  actually  ref|uirefl  for  horsepower 
generated  and  the  coal  charge<l  to  the  locomotive  fuel  account. 

To  correct  the  cumulative  result  in  dependent  secjuence  of  a 
number  of  small  evils  there  should  be  reliable,  immediate  and 
adequate  records  a\ailable  from  mine  to  ash  ])it  ;  an  organization 
capable  of  handling  the  problems,  and  an  organization  competent 
to  solve  the  problems.  ^  .•;!'■; -"'^'-^  •:';:;,■".•    ^-l'  '.;■;;  .0 

Railroad  locomotive  practice  is  defective  as  to  all  these  con- 
ditions.    The    records    are    unreliable,    deferred    and    inadequate. 


Railroads  are  very  slowl 
also  necessarily  possesse 


■ . '  >.       ■  ■  ■< 


outgnjwing  the  belief  that  a  line  officer 
staff  competence.  The  fuel  problem  is 
.  a  bigger  one  than  recort  s  and  a  specialized  organization.  These 
arc  the  tools  wlierewith  results  can  be  obtained,  but  before  we 
use  tools  we  must  havt  an  organization  able  to  use  them,  an 
organization  c«jmpetent  :o  expand  and  supplement  the  present 
cramped  tvpe.  .    v: :  '^  -.•!:■-.••;  ;.•-  t-A;-      ,        "."•.■■:...'.  -,."v 

.■.■../.-■-  ^..■■:'^:  ;■♦■.■:•-■••':-"  V;;';v  wscussiox  ';  •■  ;'v;v.;-';:/;-:;:-vv  '^''''  -S  ': 
The  paper  was  well  received,  the  members  approving  of  the 
l)road  basis  on  which  |t  was  written.  The  subject  of  fuel 
economies  is  of  so  vital  iitiportance  that  all  of  the  higher  railroad 
officers  should  take  an  active  interest  in  it.  While  the  mechanical 
department  is  directly  i  iterested  in  the  consumption  of  fuel, 
there  are  a  great  number  jf  ways  in  which  the  other  departments 
can  assist  substantially  in  saving  fuel.  For  this  reason  it  is 
believed  that  more  decisi\fe  action  shc^uld  be  taken  by  the  officers 
in  order  that  the  necesskry  authority  be  given  for  a  compre- 
hensive and  effective  fuel  economy  campaign. 

W.  C.  Hayes,  Erie,  spoke  of  some  dynamometer  tests  that  had 
shown  that  it  was  possibl^  to  operate  on  87  lb,  of  coal  per  1,(J00 
ton-miles  where  175  to  180,'IIj.  had  been  considered  a  good  average, 
illustrating  what  could  b^  accomplished  by  proper  supervision. 
.\.  (i.  Kinyon  believed  tliat  the  men  should  be  taught  to  think 
more  concerning  their  work.  The  locomotives  should  be  care- 
fully maintained  and  spec  al  attention  should  be  given  the  steam 
leaks  in  the  front  end.  as  this  is  a  large  source  of  fuel  extrava- 
gance. 

By  looking  for  and  coA-ecting  the  small  imperfections,  large 
savings  can  be  made.  Tl|e  large  defects  will  make  themselves 
known. 

^\ ''/::■;■  ^^^^'■:-€--{'-i!-_  smoke  prevention 

.^^>:''^  '.■'■:;. \;v '.■-■'••'•:  V         BY  E.  W.  PRATT  ';.."; 

Assistant  Superintendent  Motive  fewer  and  Machinery,  Chicago  &  North  Western 


In  1912  and  1913  elaborate  tests  were  made  on  the  locomotive 
testing  plant  of  the  Pennsjlvania  Railroad  at  Altoona,  Pa.,  and 
a  coiiii)lete  report  made  in  1913  to  the  American  Railway  Master 
Mechanics'  Association,  wilh  recommendations  covering  the  ap- 
plication of  steam-air  jets,  auick-action  blower  valves,  etc.  Since 
that  time  practically  every  locomotive  operating  in  the  city  of 
Chicago  has  been  equipped  with  such  apparatus  and  it  has  been 
conclusively  proven  that  >oft  coal  burning  locomotives  may 
thereby  be  kept  comparati  ely  free  from  smoke  if  the  engine 
crew  be  given  and  observe  proper  instructions  at  all  times. 

The  smoke  inspection  bufeau  of  the  city  of  Chicago  has  ac- 
cepted these  devices  as  sfcmdards  and  recommends  them  to 
those  inquiring.  This  burdbu  consists  of  the  city  smoke  in- 
spector, two  assistants,  ten  mechanical  engineers  and  nine  deputy 
observers,  covering  not  our  the  railroads  but  the  entire  city. 
The  expense  to  the  city  is  aiout  $39,000  per  year.  The  railroads 
in  Chicago  have  a  total  of  »4  smoke  inspectors  representing  an 
annual  expenditure  of  abn  it  $65,000.  .\  railroad  smoke  in- 
si)ectors'  l)ureau.  under  the  lirection  of  a  sul)-committee  of  the 
(iencral  Managers'  Associa  ion  of  Chicago,  has  been  formed. 
This  is  composed  of  the  chie  smoke  inspectors  of  all  railroads  in 
the  city  and  holds  its  mee  ings  bi-weekly,  inviting  thereto  all 
railroad  men  interested  in  smoke  prevention. 

The  railroad  insi)ectors  ard  reijuired  to  report  all  engines  they 
observe  emitting  dense  smol  e  on  a  duplicate  post  card  printed 
with  the  f(»rm  shown  herewith.  (")ne  part  of  the  card  is  mailed 
to   the   joint   smoke   inspecticn   bureau   through   the   U.    S.   mails. 

()roper  officer  of  the  violating  road 
The  bureau  makes  bi-weekly  sum- 
1  ?  different  roads  showing  the  num- 
ber of  reports  fded,  the  number  of  locomotives  operated  in  Chi- 
cago, the  percentage  of  locornotives  reported,  the  average  density 
of  the  cases  reported  and  tlie  number  of  reports  made  by  the 
inspectors  of  each  railroad.  JThese  reports  are  for  the  private 
use  of  the  railroads  and  are |  not  furnished  the  city.     However, 


and  the  other  is  sent  to  the 
throu.gh   the   railway   mails, 
maries  of  the  reports  for  th 


■  •%  ..-..■  -. 
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tiie  work  of  the  railroad  bureau  is  heartily  approved  by  the  city 
authorities  and  has  been  productive  of  greater  co-uperation 
between  the  various  railroads,  so  much  so  that  the  smoke  read- 
ing made  by  the  city  the  year  following  its  inception  was  over 
50  per  cent  lower.  .  ^     :. 

At  the  present  time  all  city  inspectors  are  instructed  tb 
each  read  locomotive  smoke  for  a  total  of  two  hours  each  day. 
■  This  to  be  done  in  one  period  or  in  several  periods  of  15  minutes 
or  more.  These  inspectors  being  assigned  to  various  districts 
in  the  city  make  it  certain  that  the  railroad  observations  will 
not  be  confined  to  any  one  locality.  From  these  observations 
the  city  issues  monthly  and  semi-annual  reports.  All  readings 
are  made  in  accordance  with  the  Ringlemann  method  of  deter- 
mining smoke  density  and  the  engine  minute  is  the  unit  em- 
ployed. It  should  be  understood  that  the  city  smoke  bureau 
construes  one  minute  of  No.  3,  4  or  5  smoke  as  a  violation  of 

the  law.  ;;.>•:_;  ^  --..•  V-.  '  ■■  ■  :-  -.■^■'V^  ■;•,  :\;  .V:^-?v  v'y-^^K'"  ■■  y-'  ;  ;;!.':.'._ 
An  eHgiiie  minute  covers  the  observation  of  one  loconiotive 
during  the  entire  minute.  During  this  minute  14  seconds  or  less 
is  not  counted;  15  to  44  seconds  is  counted  as  one-half  minute; 
45  to  74  seconds  is  reported  as  a  full  engine  minute.  One-half 
minute  of  No.  3  density  is  1.5.  One-half  minute  of  No.  1  density 
is  0.5,  etc.  The  per  cent  smoke  density  is  ol)tained  by  multiplying 
the  smoke  units  by  twenty  (each  Ringlemann  unit  being  20  per 
cent)  and  dividing  the  product  by  the  total  engine  minutes*  . 
In  order  that  the  city  inspectors  shall  read  the  smoke  density 


JOINT  SMOKE  INSPECTION   BUREAU 

_    ,.                 OF  R»ILBO*DS  OPERATING  IH  CHICAGO             ...      ...       ./.I^i.       •'; 

/.;;■'■:.■:■"■■■••■■:•■"■•■■                    na««                                                  iryi 

nf                                                            R   R   nnfeH  following  rasfts  of  HensB  smokn 
emission  on  above  date  : 

■  OAO 

C«S.  Mo 

TIMt 

OCNOITT 
No. 

LOCATION 

RCMaKK* 

rmom      1        TO 

1 

Postal    Card    Form    for    Smoke    Inspector's    Report 

correctly,  applicants  for  these  positions  pass  through  a  pro- 
bationary period  during  which  time,  under  the  direction  of  an 
<xi)erienced  inspector,  they  make  thousands  of  smoke  readings 
with  a  full  size  Ringlemann  chart  set  up  50  ft.  from  them  in  the 
direction  of  the  stack  under  observation.  These  men  are  under 
civil  service  and  tlieir  standing  is  based  largely  on  their  ability 
to  correctly  read  smoke  density.  The  members  of  the  Railroad 
Smoke  Inspectors'  .\ssociation  and  the  city  inspectors  frequently 
have  joint  classes  hi  the  reading  of  smoke  density  in  order  that 
uniformity  may  be  obtained  in  the  case  of  independent  indivichial 
f'bservations. 

;  '.One  of  the  encouraging  features  of  this  plan  is  that  it  has  so 
fully  met  with  the  approval  of  the  city  smoke  bureau  that  the 
latter  has  voluntarily  opened  all  their  record  books  to  memlwrs 
"1  the  railroad  bureau,  and  the  reduction  in  the  i>er  cent  of 
density  of  railroad   smoke  during  the   past  two  years  has  been 

.  remarkable.     It  is  as  follows:..     .   ■/:  .  'r:^-.r^-;\-^,jyy{%i:y:''-f^r'{:'x 

.         1912 .,.,,. .....:............'  10.74   per   cent '  ;S;' •^. ' 

■..':•         1913 ..•.'...... 606    per    cent     .     / 

,  -        '1914...."]'!".!! /^l    i>er    cent 

.•  ■*Tlie  figure  for   1914  \va^  made  up  from  the  Summer  reading  of  1914   (by 

"Id  method)    and   the   reading   for   September,   October  and   November,    1914 

'•ly    new    method).      Tbi'*    figure    would    be    lower    but    for    the    change    in 

method.         ;  V.j- ;,..  -^  .■...      :,  .  ■   -..    .   .\   •.>-.,•-,/:     \v»V: 

-^     ■"'\'-'-",-    "■"■  DISCUSSION         ■''■'"':''■"■:  '■''^^'^'' ■■:'{■'-■  '' 

It  was  believed  that  with  the  special  devices  now  applied  to 
locomotives  for  the  prevention  of  smoke  it  was  a  matter  of  super- 
vision and  constant  inspection  to  obtain  smokeless  firing.  The 
splendid  record  made  by  the  railroads  in  the  city  of  Chicago  is 
•evidence  of  this.     If  the  railroads  entering  other  municipalities 


do  not  anticipate  the  demands  of  the  populace  they  too  wit!  find 
themselves  bound  by  city  ordinances.  Smokeless  tiring  can  be 
obtained,  but  the  engine  crew  must  be  properly  instructed  and 
supervised. :'S^".'^ --•'.•■•  ■,  ri^v'^^V'  VV  ^  .>  v  .    '-^-v,  ",V  -^  >V":;'-v '■.''■  :.••■' 

STANDARDIZATION  OF   COAL  PREPARATION      p 

^    %'^  BY  H.  C.  ADAMS  v  .    ^t^^'    ^ 

.-!'■. ■*.%"■  President  Jones  &  Adams  Coal   Company    J-,.rr  '.•■•. ^iV-. -' 

The  present  method  of  screening  has  caused  no  end  of  trouble 
in  marketing  the  coal,  and  various  losses  to  the  producer.  There 
is  never  a  time  in  the  year  when  a  market  can  be  found  to  fit 
the  various  sizes  that  are  now  being  made.  This  results  in  large 
quantities  of  coal  being  put  on  the  market  for  any  price  the  cus-"  ■ 
tomer  is  willing  to  pay.  It  displaces  the  size  the  consumer  would 
ordinarily  use  and  which  the  operator  wants  him  to  use,  and 
destroys  any  profit  that  might  lie  secured. 

The  benefits  of  standardization  are  numertius :  It  would  re- 
duce the  output  to  a  point  where  the  mine  would  get  running 
time  that  would  greatly  reduce  the  cost.  A  great  many  cars  that 
are  now  constantly  tied  up  with  unsalable  sizes  would  be  re- 
leased and  could  be  used  for  am-  other  purpose.  The  operator .: 
would  not  be  producing  two  or  three  tons  of  sizes  that  he  has 
no  market  for  in  order  to  get  a  ton  of  the  size  -coal  he  wants. 
The  railroads  for  their  fuel  could  use  either  inch-and-a-quarter 
lump  or  mine  run,  as  they  deem  best,  and  either  of  these  sizes 
could  be  produced  in  quantities  required  at  all  times,  for  the 
r€a.son  that  no  unsalable  sizes  would  be  produced  in  order  to 
supply  railroad  coal.  The  railways  are  and  should  be  interested 
in  any  move  that  will  benefit  the  operator.  A  very  large  percent- 
age of  the  freight  of  some  of  the  roads  is  coal,  and  when  coal 
cannot  find  a  market,  or  perhaps  finds  an  unprofitable  market, 
the  railway  is  sure  to  feel  the  effect  in  the  lessened  prosperity, 
of  the  operatqr  and  his  inability  to  seek  broader  markets.  ./ 

'^^{Q-'-  ;"::^'v'"?%  .:      FUEL  STATIONS:;^ ;jv"'ir^,:;:C=y:;;V.U^.^.>- 

The  committee  deeme<l  it  advisable  to  consider  three  separate 
and  distinct  sub-divisions  of  the  subject  as  follows:  Plant  stor- 
age for  reloading  through  the  medium  of  cars ;  plant  storage  for 
direct  issue  to  plant,  and  central  storage  for  distribution  to  mis- 
cellaneous plants.  The  committee  suggests  the  use  of  a  loco- 
motive crane  with  a  clamshell  or  similar  device  for  unloading 
and  reloading  storage  coal,  where  the  amount  to  be  stored  is 
less  than  5,000  tons  and  where  the  daily  issues,  are  small  enough 
to  permit  of  its  use.    ^' ,!v^fiV' '^    /^ -»^^  '■*!■''' V-V^ 

A  cheap  method  of  unloading  cars  is  to  use  a  trestle  from 
w'hich  the  coal  can  be  automatically  dumped.  Such  a  plant  could 
be  located  adjacent  to  the  coaling  station,  if  the  space  is  not  too 
restricted  and  the  track  arrangements  permit.  Another  method 
is  to  erect  a  timber  trestle  adjacent  to  the  track  as  shown  in  Fig. 
1,  on  which  locomotives  are  coaled  and  grates  cleaned,  provided 
with  a  runway  for  a  locomotive  crane  equipped  with  a  clamshell 
or  grab  bucket.  A  plank  wall  or  barrier  should  be  placed  along 
the  side  of  the  trestle  contiguous  to  the  storage  pile,  to  prevent 
the  coal  from  accumulating  under  the  trestle.  A  strip  of  land 
about  60  ft.  wide,  and  varying  in  length  in  proportion  to  the 
capacity  of  the  pile  would  be  required  for  storage.  The  plan 
provides  for  a  capacity  of  28  tons  per  lineal  foot  of  coal  pile. 
.The  coal  will  be  delivered  to  the  coal-receiving  track  (on  the 
outside  of  the  engine  track)  in  gondola  cars  of  practically  any 
type,  from  which  it  will  be  removed  and  transferred  to  the 
storage  pile  by  the  locomotive  crane.  If  desired,  this  plant  may 
be  used  for  coaling  engines  either  from  cars  on  the  receiving 
track  or  from  the  storage  pile.  It  is  not  considered  advisable  to 
use  this  plant  as  a  locomotive  coaling  station  at  terminals  where 
a  large  number  of  engines  are  coaled.        '^ ■:'y:>  -{^'[."S .■/'' '■^'":'-:^: 

From  somewhat  meagre  figures  available  it  is  estimated  that 
with  these  plans  coal  can  be  stored  from  cars,  or  reloaded  from 
storage  at  about  214  cents  per  ton. 

.All  new  mechanical  plants  should  be  so  designed  as  to  provide 
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a  storage  adjunct  to  permit  of  unloading  coal  into  the  receiving 
hoppt-r,  from  which  it  may  be  distributed,  either  to  the  plant 
direct,  or  to  a  storage  pile  when  Inisiness  is  dull  and  there  is  a 
surplus  of  road  cars  and  of  coal.  The  plant  must  be  so  de- 
signed as  to  permit  of  the  recovery  and  issuing  of  the  coal  from 
the  storage  pile  through  the  plant  without  the  use  of  road  cars. 


pile,    coal    is   picked   up 
hopper,   from  which  it 
in  the  usual  manner.     A 
this  road,  the  gage  of 
storage  is  thus  obtainec 
uses  a  3'/'-ton  bucket 


t  le 


by  the  crane  and  discharged  into  the 
s  handled  to  the  overhead  coal  pocket 
special  crane  of  110  ft.  radius  is  used  by 
crane  track  being  20  ft.  A  22,000-ton 
with  a  12-ft.  depth  of  pile.  The  crane 
nd  has  a  working  capacity  of  150  tons 


PLA/i-B 
Fig.    1 — A    Method    of   Storing    Coal    at    Puel    Statior 


.:  The  locomotive  crane  may  be  used  to  good  advantage  for 
taking  care  of  ground  storage  in  connection  with  a  mechanical 
coaling  station.  This  plan  has  been  adopted  by  the  Louisville  & 
Nashville,  at  three  places,  where  large  mechanical  coaling  stations 
of  reinforced  concrete  and  steel  construction  are  being  erected. 
Such  a  plant  is  shown  in  Fig.  2.     The  receiving  hopper  is  en- 


per  hour.  For  the  moi  economical  operation,  such  a  crane 
should  be  electrically  operated.  Such  a  plant  is  estimated  to 
cost  $23,000  and  has  a  capucity  of  22.000  tons. 

With  the  bridge  type,  Ihe  receiving  hopper  pit  is  constructed 
practically  the  same  as  fotj  the  locomotive  crane.  This  type  lends 
itself  to  a  much  larger    st<  rage  pile  and  greater  handling  capacity 
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-Method   of  Storing   Coal   at   Fuel   Stations  on  the   Louisville  &   Nashville  '•.,r-V.i'''''l. 


largcd  at  the  back  tn  form  a  pit  of  sufficient  size  to  accommodate  than  the  locomotive  crane,!  but  it  is.  of  course,  more  expensive. 

the  grab  bucket  of  the  crane.    The  crane  is  located  on  a  circular  The  inner  trucks  of  the  bridge  run  on  a  circular  track  and  arc 

track  back  of  this  hopper,  this  track  centering  on  the  hopper,  held  in  position  by  an  arra   extending  to  a  central  swivel  point- 

Ccial   is  dumped  into  the  hopper  from   the   receiving  track,  and  The  outer  trucks  also  trave   on  a  circular  track,  the  center  of  the- 

handled  to  storage  by  the  crane.     In  reclaiming  from  the  storage  circle  being  the  swivel  pojkit  above  referred  to.     Coal   dumped 
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into  the  pit  at  the  side  of  the  receiving  hopper  of  the  coaling 
station,  is  picked  up  by  the  grab  bucket  on  the  bridge  and 
placed  in  storage.  A  swivel  bridge  of  latest  design  can  l)c  con- 
tracted for  complete  above  the  rails,  for  from  $25,00(1  for  100 
ft,  span,  up  to  $50,000  for  250  ft.  span,  and  handling  from  100  to 
300  tons  of  coal  per  hour.  ^     :;     :;  :^  :-•  j{^^ 

The  cable  and  drag  scraper  method  lias  been  adopted  by  tlie 
Southern  Railway,  the  Canadian  Northern,  and  others.  It  is 
illustrated  in  Fig.  3.  The  storage  pile  is  located  directly  back 
of  the  receiving  hopper  of  the  coaling  station  on  a  large  elliptical 
area.  The  coal  is  dumped  into  the  hopper  and  conveyed  to  the 
top  of  the  coal  pocket  by  the  usual  mechanical  means.  Instead, 
however,  of  dumping  into  the  coal  pocket,  the  coal  is  deflected 
into  a  chute  which  carries  it  out  into  the  storage  area.  The  coal 
is  then  spread  over  this  area  by  means  of  a  drag  scraper  operated 
from  a  drum  in  a  tower  over  the  hopper.  Located  at  intervals 
around  the  storage  area  are  pulling  poles  to  which  are  attached 
snatch  blocks  for  the  endless  cable.  This  method  has  the  ad- 
vantage of  low  first  cost  and  low  cost  of  operation,  but  causes 
a  great  degradation  to  the  coal. 

The  cableway  excavator  method  contemplates  having  the  stor- 
age pile  between  the  receiving  hopper  and  the  coal  pocket,  and 


storage  plants  at  the  Panama  Canal  as  representative  of  the 
latest  practice,  the  matter  being  taken  from  the  annual  report 
of  the  Isthmian  Canal  Commission  for  the  vear  ^di^g  JuflC  3(^ 
1914.— Editor.]  -'"'''■O' ;    '^^  "  .-' ■  ^'"'t:j}i::-^i 

.V     ■        WEIGHING    AND    ME-XSTRIXC  DEVICES    AT    FUEL    STATIONS    .        V-' 

C.  The  committee  recognizes  the  absolute  necessity  for  having 
correct  efficiency  i)erformance  records  of  individual  locomotives 
and  enginemcn.  and  believes  that  the  railroads  and  their  exe- 
cutives are  prepared  to  spend  certain  moneys  for  proper  audit- 
ing, but  that  they  desire  more  reliable  results  and  want  to  know 
the  actual  facts  as  to  what  their  locomotives  and  enginemen  are 
doing.  Fuel  accounting  should  be  considered  from  two  separate 
and  distinct  standpoints :  That  of  value  and  that  of  quantity. 
The  individual  coal  plant,  locomotive  and  enginemen  should  be 
charged  with  that  which  it  or  he  receives,  and  credited  with  that 
which  it  or  he  issues  and  uses.  No  adjustments  of  any  character 
should  be  included  in  the  published  statements  showing  indi- 
vidual performances.  ":  :•>.  J^^v;-  :V-'^^':  '  -  '^^^.>;i..;;>V^  ''»'-;''  ~ 
It  is  deemed  advisable  to  suggest  the  adoption  of  some  reliabfe 
automatic  means  of  weighing  and  measuring,  and  devices  that 
might  be  cheaply  installed,  operated  and  maintained;  not  only 
on  new  plants  being  installed,  but  also  that  might  be  applied  to 
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is  particularly  well  adapted  to  a  storage  of  2.000  or  3.000  tons. 
A  mast  is  provided  at  the  coal  pocket  of  sufficient  height  to 
enable  the  drag  bucket  to  dump  into  the  bin.  Directly  behind 
the  receiving  hopper,  anchorages  are  provided  for  the  main 
cable.  The  hopper  is  so  constructed  that  the  drag  bucket  may 
scrape  toward  the  coal  bin  over  a  sloping  concrete  floor.  In 
reclaiming,  the  coal  is  picked  up  by  the  drag  bucket,  and  de- 
posited directly  into  the  coal  pocket,  ready  for  locomotives. 
This  is  a  very  economical  system,  and  has  the  advantage  of 
not  requiring  additional  machinery  for  the  coaling  station.  It 
also  lends  itself  very  readily  to  "under-water"  storage:     ^--r 

A  central  storage  plant  should  provide  for  the  storage  of  from 
100,000  to  500,000  tons,  and  each  plant  should  be  as  elastic  as 
possible.  It  should  be  located  at  some  convenient  central  dis- 
tributing point.  It  should  be  as  near  permanent  in  its  con- 
struction as  possible,  and  be  so  designed  and  constructed  that  it 
<^ould  be  protected  at  all  times  without  much  expense  for  main- 
tenance, operation  and  care.  It  is  believed  that  a  modern 
plant,  answering  all  practical  purposes,  can  be  installed  for 
100,000  tons  of  coal  for  an  outlay  of  from  $30,000  upward.      v 

{The  committee  included  in  its  report  a  description  of  the  coal 


plants  tltat  are  in  operation.  The  committee  sliggests  that  thi? 
subject  be  again  referred  to  them.  l)elieving  that  additional 
methods  of  establishing  an  automatic  and  reliable  record  of  the 
actual  amoimt  of  coal  issued  by  each  plant  to  each  locomotive 
and  eacli  engincman  will  be  on  the  market  during  the  coming 
year. 

The  report  is  signed  by  H.  J.  SHfcr.  -chairman  (Cons.  Eng.)  ; 
E.  A.  .'\verill  (.Standard  Stoker  Company);  E.  E.  Barrett  (Rob- 
erts &  Schaefer  Company)  ;  W.  E.  Dunham  ( C.  &  X.  \V.)  ;  H. 
B.  Brown  (I.  C.)  ;  G.  W.  Freeland  (Williams  White  &  Co.); 
;W.  L.  Krausch  <C.  B.  &  Q.)  ;  R.  A.  Ogle  (Ogle  Construction 
Company);  D.  J.  Madden   (Erie),  and  J.  L.  Rippey.     ..-:..   ,..}^ 

^  ^  ^  "'  MECHANICAL  STOKERS  '^^^  '^  '  '  '^ 
The  mechanical  stoker  today  is  practical,  operating  at  a  me- 
chanical tiring  efticiency  of  90  per  cent  or  more,  and  effects  oper- 
ating economics  that  cannot  be  otherwise  obtained— it  is  no 
longer  in  the  experimental  stage.  Improvements  in  the  design 
and  construction  of  stokers  will  no  doubt  be  made  for  many  years 
to  come.  Locomotive  design  will  undoubtedly  be  modficd  until 
the  stoker  becomes  a  part  of  the  original  design  instead  of  being 


:'■.'■  -v  ;■'.■,  v^- 


"Tiri' 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EDITION 


■  .VoiL.  89,  No.  6 


■-  ;.  ;     •■■-    ■■':■ 


merely  an  aTtacIiment  to  the  locomotive,  as  at  present.  Not- 
withstanding the  necessity  for  further  improvements  the  fact 
can  no  longer  be  questioned  that  the  mechanical  stoker  today 
is  an  important  factor  in  railroad  operation  and  must  be  recog- 
nized as  such  by  all  thoughtful   lailroad  officials.  "'  ..V. 

The  real  economy  of  the  stoker  is  in  the  increased  tonnage 
that  can  be  handled  by  stoker-tired  locomotives — not  in  the 
saving  of  fuel,  as  seems  to  be  the  general  impression.  The 
large,  mechanically-tired  locomotives  of  today  are  able  to  handle 
more  tonnage  than  the  same  locomotives  would  be  given  if 
hand-tired,  and  handle  this  tonnage  at  a  higher  speed  and  with 
yreater  certainty  than  under  hand-llriiig  conditions.  The  de- 
velopment of  the  stoker  has  made  possible  the  development  of 
locomotives  designed  to  burn  coal  continuously  at  a  rate  in  ex- 
cess of  the  capacity  of  the  ordinary  tlreman  to  supply  it.  The 
real  reason,  therefore,  for  the  improvement  and  adoption  of  the 
mechanical  stoker  is  found  in  the  economic  necessity  of  re- 
duced operating  costs.  The  capacity  of  locomotives  already  in 
service  may  be  increased  and  cheaper  grades  of  fuel  may  be 
used  on   such  locomotives,   with   the   locomotive   stoker. 

According  to  the  most  reliable  tlgures  obtainable  at  the  pres- 
ent time  (April  1,  1915)  and  not  including  the  experimental 
stokers,  there  are  at  the  present  time  approximately  935  loco- 
motives equipped  with  stokers  on  about  twenty  ditYerent  lines 
of  railroad. 

There  seems  to  be  no  fixed  factor  which  can  be  used  as  a  sure 
guide  as  to  what  constitutes  a  stoker  job.  One  report  indicates 
that  any  locomotive  of  200,000  lb.  total  engine  weight,  with 
cylinders  of  22  in.  or  over  should  be  operated  with  stoker-iiring. 
A  second  report  states  that  engines  having  a  tractive  effort  of 
50,000  lb.  or  over  should  be  stoker-fired.  It  seems  to  be  the  con- 
sensus of  opinion  that  locomotives  should  be  hand-tired  when 
the  coal  consumption  far  extended  periods  does  not  exceed 
4.000  lb.  per  hour.  ■  >' 

The  consensus  of  opinion  is  that  the  stoker  will  give  about 
10  per  cent  increased  tonnage  capacity,  as  compared  with  hand- 
liriiig,  under  the  same  conditions  as  to  grade  and  time.  Some 
believe  that  the  tonnage  increase  will  l)e  more  than  10  per  cent. 
It  should  not  be  expected  that  stoker-tiring  will  show  any  ad- 
vantage in  this  respect  where  the  job  is  within  the  capacity  of 
a  comjietent  fireman.  Stoker  engines  will  make  better  time  than 
liaud-fired  engines  and  while  doing  so  will  haul  more  tonnage 
than  can   be   hauled   with  engines  that   are   hand-fired.      ,:        "  ■■ 

It  has  not  been  the  intention  in  the  design  of  the  Crawt'ord 
stoker  to  use  any  cheaper  grade  of  fuel  than  is  used  on  similar 
engines  that  are  hand-fired,  nor  does  the  Crawfonl  stoker  re- 
(juire  the  use  of  prepare<l  coal.  Both  the  Hanna  Locomotive 
Stoker  Comi)any  and  the  Locomotive  Stoker  Company  state 
that  their  stokers  will  handle  duaper  grades  of  fuel  than  can  be 
successfully  hand-llred,  and  that  their  stokers  will  enable  loco- 
motives to  u.se  some  grades  of  coal  that  would  be  imj)ossible 
with  hand-firing.  The  Erie's  experience  does  not  in<licate  that 
a  cheaper  grade  of  fuel  should  be  used. 

The  consensus  of  opinion  seems  to  lie  that  >toker-ilrinii  will 
not  show  a  saving  in  the  gross  amount  of  fuel  used,  although 
there  is  a  slight  diversity  of  opinion  on  this  subject.  It  is  be- 
lieved that  thero  will  lie  a  saving  on  the  basis  of  the  amount  of 
coal  burned  per  thousand  ton  miles,  'fliis  is  due  to  the  fact  that 
additional  tomiuKe  is  bandied  by  stoker-lircd  engines  with  about 
the  same  gross  amount  of  coal  as  with  hand-tired  engines.  A 
marked  saving  is  also  made  by  the  use  of  a  less  expensive  quality 
of  fuel. 

While  the  stoker  is  a  factor  in  increasing  locomotive  etficiency 
r— that  is,  while  it  increases  locomotive  tonnage  capacity  to  such 
■an  extent  as  to  overbalance  considerations  as  to  first  cost  and 
maintenance  costs — it  is  not  a  device  for  saving  fuel.  The  real 
economy  of  the  stoker  is  in  the  increased  tonnage  that  can  be 
handled.  This  is  the  meat  of  the  whole  stoker  proposition. 
If  increased  capacity  of  locomotives  is  desired,  then  stokers  are 
economical.     If  economical   evaporation   is  what  is   required  on 


large  engines,  its  attainment  may  result  in  a  sacritlce  of  maxi- 
mum tonnage  capacity. 

Black  smoke  can  be  rnade  with  both  hand  and  stoker-tiring, 
or  it  can  be  eliminated  by  careful  stoker  or  hand-tiring.  .Aver- 
age stoker-tiring  will  probably  show  less  black  smoke  than 
average  hand-firing,  because  the  coal  is  delivered  to  the  fire  in 

time, 
of  engine  failures  with  stoker-fired  en- 


smaller  quantities  at  a 
There  is  less  liability 
gines,  owing  to  the  factkhat  the  stoker  practically  eliminates  the 


necessity  of  opening  the 


ture   is   maintained    in    t  le    firebox,    with    less    liability   of   leaky 


flues.     In  addition  to  th 
and  bad  grates  or  a  bad 


fire-door.     Thus  a  more  even  tempera- 


s,  if  the  engine  should  have  leaky  flues 
fire,  steam  pressure  can  often  be  main- 
tained with  a  stoker,  wh.-n  under  hand-firing  it  would  be  impos- 
sible to  keep  up  steam.  Records  to  date  indicate  that  firebtjx 
troubles  are  less  on  stol«;r-tlred  engines  than  on  hanfl-llred  en- 
gines. J 

The  most  important  pljase  of  the  stoker  proposition  is  that  the 
engineer   does  not   have  to   tlgure   on   the   stoker  tiring  out,  and 


is  willing  t(j  work  his  ei 
ditions;    whereas,   under 


gine  h)  its  full  capacity  under  all  con- 
certain   conditions    with    hand-firing,    it 


done  with  these  stokers, 
tenance  costs  do  not  nulli 
the  stoker  uses  a  cheape 


would  not  be  expected  t  lat  the  fireman  could  stand  up  against 
the  largest  engines  when  they  were  worked  to  full  capacity.  It 
is  for  this  reason  that  iicreascd  tonnage  can  be  handled  with 
a  stoker-fired  engine,  closer  meets  can  be  tigured  on  and  made, 
and  better  gencial  result  i  obtained."  •'^*;"    '■'''■'  ■^•','.A/'<:":'-''l  ;-•■■ 

The  first  cost  of  stoker  installation,  giving  approximate  figures 
only,  IS  somewhere  bet\  een  $1,500  and  $1,700.  Maintenance 
costs,  including  interest  on  the  original  investinent,  are  any- 
where from  y2  cent  to  1  (ent  per  mile.  Maintenance  cost  figures 
at  the  present  time,  howe ,  er,  are  not  particularly  reliable  on  ac- 
count of  the  fact  that  m  >re  or  less  experimental  work  is  being 

It  is  generally  stated  that  stoker  main- 
y  the  saving  in  fuel  cost  possible  where 
grade  of  fuel.  The  only  figures  that 
have  been  presented  on  t  le  cost  of  lubricating  the  stoker  show 
tile  cost  to  be  about  $1  p(  r  1,000  locomotive  miles. 

There  is  no  added  probability  of  engine  failures  which  are  not 
stoker  failures  on  stoker- ired  engines;  and  the  reverse  seems 
to  be  the  case,  on  account  of  reduced  liability  of  boiler  failures. 
1  he  consensus  of  opinioi  seems  to  be  that  a  stoker  failure 
should  not  imjily  even  a  i  artial  engine  failure,  although  the  in- 
structions on  some  roads  (are  that  in  case  of  a  complete  stoker 
failure,  tonnage  will  be  reiluced  to  hand-firing  rating.  One  road 
reports  that  a  stoker  failure  means  a  complete  engine  failure, 
on  account  of  the  fact  that  such  a  low  grade  of  fuel  is  used  on 
stoker-fired  engines  that  hind-firing  cannot  be  successfully  per- 
iormeu  with  this  fuel. 

A  skilled  I'lreman  must  1 
to  the  fact  that  it  is  occasio 
for  short  distances,  and  to 
or  complete  stoker  failure, 
makes  the  fireman's  job  a 


I?  employed  on  stoker  erigincs,  owing 
lally  necessary  to  resort  to  hand-firing 
the  fact  that  in  the  case  of  a  partial, 
hand-firing  is  necessary.  The  stoker 
better  one.  He  makes  more  money, 
on  account  of  being  able  t  )  follow  his  engine  more  closely,  and 
a  large  percentage  of  the  nninual  l;ib(,r  necessary  with  hand-firing 

reman  can  easily  learn  to  operate  a 
stoker.  A  fire  which  is  prj^perly  prepared  for  hand-firing  is  all 
right  for  stoker-firing. 

There  should  be  no  reasjii  for  a  failure  of  the  stoker  equip- 
ment holding  an  engine  bekond  the  ordinary  time  required  for 
turning.  In  fact  there  are  no  repair  jobs  on  a  stoker  that 
would  necessitate  delay,  providing  a  proper  stock  of  repair  parts 
is  kept  f)n  hand  and  the  work  handled  promptly. 

The  Pennsylvania  recordjwith  the  Crawford  stoker,  covering 
a  total  of  204,922  trips,  including  all  of  the  experimental  trips 
during  the  time  the  stoker i  was  being  developed,   shows  an   ef-  - 
ficiency  of  83.8  per  cent.    It -can  be  readily  understood  that  pres- 
ent  efficiency    is    considerably    higher    than    this    figure.      A    six  . 
months'  record  of  the  use  of  stokers  on  the  Norfolk  &  Western  • 
shows  97]/2  per  cent  efficiency,  which  makes  the  statement  that  the-. 
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stoker  h  over  90  per  cent  efficiient  at  the  present  time  seem  con- 
servative. Roads  having  a  considerable  number  of  stokers  in 
service  show  a  performance  of  over  50,000  miles  per  engine  fail- 
ure on  stoker-fired  locomotives.  -■•:;.  ."_;^;..;/^-v^<^■ -;,•'•: 
:.  It  seems  conservative  to  state  that  the  stoker  will  show  a 
very  satisfactory  fuel  economy  based  on  ton-mile  performance 
That  is,  while  it  may  not  show  a  reduction  in  the  gross  amount 
of  coal  consumed  per  trip,  it  will  show  that  it  can  haul  more 
tonnage  than  a  hand-fired  engine,  using  about  the  same  gross 
quanthy  of  the  same  or  a  cheaper  grade  of  fuel. 

From  the  coal  producers'  standpoint,  the  increased  demand 
fur  slack  coal  and  screenings  for  stoker-fired  engines  will  no 
doubt  be  of  benelit.  .    -^  ■    ■    ;  ''/.■. 

The  stoker  permits  general  operating  efticiencles  that  would 
be  otherwise  impossible.  Trainloads  can  be  increased  by  the 
application  of  stokers  to  locomotives  where  the  cost  of  grade  re- 
duction would  be  prohibitive  or  where  bridge  weights  or  ter- 
minal facilities,  or  both,  might  prohibit  the  introduction  of 
heavier  and  larger  power.  On  districts  where  train  movement  is 
so  frequent  as  to  approach  the  limit  of  single  or  double  track  • 
capacity  the  iiicreased  speed  of  trains  hauled  by  stoker-hred 
locomotives,  together  with  the  increased  tonnage  of  such  trains, 
will  assist  in  relieving  the  congested  conditions. 

The  stoker  entirely  obviates  any  question  of  the  necessity  for 
two  firemen  on  large  engines.        '■  ■"_^X':'':X  ^■•^>  ._' X -'X-'-'i  :[':-■' ^'/  '^.< 

The  stoker  lives  up  to  its  worth,  maintaining  maximum  steam 
pressure  uniformly  when  the  engine  is  worked  at  100  per  cent 
cut-off  or  at  shorter  cut-offs  and  higher  speeds.  To  sum  it 
all  up,  the  stoker,  even  in  its  present  state  of  development,  pays 
and  pays  well  in  every  case  where  a  real  stoker  job  is  indi- 
cated. 

The  development  of  the  stoker  makes  the  design  of  larger 
locomotives  possible  and  practicable.  In  fact,  locomotives  have 
been  purchased  within  the  last  two  years  and  are  being  built 
today  which  would  neither  have  been  purchased  nor  built  had  it 
been  necessary  to  have  them  hand-fired.  This  refers  particularly 
to  the  very  large  Santa  Fe  type.  Mallet  and  Triplex  engines. 
■•  In  closing  this  report  the  committee  begs  leave  to  call  the  at- 
tention of  this  association  to  the  fact  that  the  stoker  has  arrived. 
It  is  a  success,  and.  furthermore,  it  is  an  absolute  necessity 
from  an  economical  operating  standpoint  for  a  great  number  of 
the  large  engines  of  the  present  day.       "^  C-,     -V!;^;  ,;"::• 

The  report  is  signed  by:  D.  C.  Bueir  (U.  Pi)  ;  W.  C.  Hayes 
(Erie);  A.  N.  Willsie  (C.  B.  &  Q.) ;  T.  R.  Cook  ( Penn.)  ; 
K.  Emerson  (S.  L.  &  S.  F.)  ;  O.  L.  Lindrew  (111.  Cent.)  ;  L.  R. 
Pyle  (M.  St.  P.  &  S.  S.  M.)  ;  Edw.  C.  Schmidt  ( Lni.  of 
111.),  and  C.  A.  Spaulding  (C.  &  N.  W,)v,  ,  Vj><,- >•;...•:-::  . 

-..It  was  the  general  opinion  that  in  the  consideration  of  the 
locomotive  stoker  the  fuel  economy  should  be  considered  sec- 
ondary to  the  operating  advantages  this  device  presents;  that  is 
to  say.  its  ability  to  increase  greatly  the  boiler  capacity  and 
thereby  permit  of  greater  tonnage  to  be  handled  at  higher  speeds 
would  outweigh  the  increased  amount  of  fuel  that  the  stoker 
consumed.  In  addition  to  this,  a  much  cheaper  grade  of  fuel 
can  be  used  successfully  than  is  possible  in  hand-firing.  How- 
ever, tests  comparing  the  stoker  with  hand-firing  have  in  some 
instances  shown  an  increase  in  evaporation.       1  ..• ;.' ;  :^.;{    r.A^'.; 

E.  A.  Averill,  of  the  Standard  Stoker  Company,  tailed  atten- 
tion to  comparative  tests  made  on  the  Pennsylvania  division  of 
the  New  York  Central  with  the  Standard  stoker.  In  one  set  of 
these  tests  the  conditions  were  maintained  as  nearly  alike  as 
possible,  five  hand-fired  runs  and  four  stoker-fired  runs  being 
made  with  the  same  engine,  the  same  engine  crew  and  practically 
the  same  tonnage.  A  poorer  grade  of  fuel,  however,  was  used 
on  the  stoker-fired  engines,  averaging  13,711  B.  t.  u.  for  the 
stoker  runs,  as  against  14.494  B.  t.  u.  for  the  hand-fired  runs. 

"These  tests."  Mr.  Averill  said,  "indicate  clearly  the  following: 
First,  the  locomotive  when  stoker-fired  evaporated  7.4  per  cent 
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more  water  per  unit  of  heat  supplied;  second.  18.6  per  cent  more 
coal  of  5.4  per  cent  lower  heat  value  was  burned  per  s<|uare 
foot  of  grate  area  per  hour  by  the  stoker,  resulting  in  the  gen- 
eration of  18.8  per  cent  more  steam;  third,  while  the  power  in 
the  cylinder  was  increased  20.2  per  cent,  if  gaged  by  the  amount 
of  steam  consumed,  the  amount  of  drj  coal  used  for  the  stoker 
increased  but  15.9  per  cent,  and  was  5.4  per  cent  lower  htat 
value."  !-;  -A.  !-,l-~-.;  /  ''  >;^' v . /;\^\ . . ■5;'-';'^-  =  v:  -^''--''-v  v".r:''-v^/. ' 

Another  stoker-fired  test  of  one  run  was  made  with  an  in- 
crease in  tonnage,  which  compared  with  five  hand-fired  tests,  as 
follows: 

•■    '.,•.  -^  '    -;  Hand  fired 

,  .■  .'  .Vctual   tonnage    ...;.,...,.■.      3,786 

...     V  Adjusted  tonnage   ..........      3.563 

";   ■   :  Running   time,   in   lu>nr< 3.74 

•■ ;  ■  Average  speed,  milts  per  hfnir  16.12 

,.■':'   .;  .\verage  boiler  pre^-sure.  lb.  ..195.3 

■"      :"  Total  coal  fired,   pounds 18.640 

■•.■•      ,  Dry  coal  fired,   pounds......   18.^26 

."•■  "ry  coal,  per  hour 4,924 

...  ■"^■;  R.   t.   u.   per  pound  of  coal..    14.494 

:■•■;  Total  water  to  boiler.  ])ounds.  1 16.624 

-•  Steam  used  in  cylinders  per  lir.  29,734 

.-'   -\  Pounds   of   water    jier   million 

,•.■-;<..        B.   t.    u.    in   dry   coal 436.8. 

:;.,■..■.•,  Cost    of    coal    per    million    H.       • 

t.    u.   in   available   steam...        .0624 

These  tests  indicate:  First,  the  locomotive  when  stoker-fired, 
pulled  12.1  per  cent  greater  tonnage  at  10.4  per  cent  greater 
speed,  with  an  increase  of  but  12.2  per  cent  in  dry  coal,  which 
was  of  5.3  per  cent  lower  heat  value ;  second,  when  stoker-fired 
the  boiler  evaporated  11  per  cent  more  water  per  unit  of  heat 
supplied ;  third,  the  power  as  judged  by  the  amount  of  steam 
consumed  by  the  cylinders  per  hour,  increased  35.5  per  cent, 
while  the  dry  coal  per  hour  increased  but  24.2  per  cent  and  was 
of  5.3  per  cent  lower  heat  value  on  the  stoker-fired  run;  fourth, 
the  cost  of  coal  per  million  heat  units  in  available  steam  was 
decreased  8.5  per  cent  by  the  stoker:    ■'\X-r-'X:.;  '  ■.^-^\;^;';--,'X^~y 

H.  B.  MacFarland.  Sante  Fe.  stated  that  he  had  also  found 
that  the  stoker  engines  have  shown  an  increase  in  evaporation 
over  hand-fired  engines. 

;.  On  the  Duluth.  Missabe  &  Northern  the  stoker  engine  uses 
coal  that  passes  through  a  2-in.  bar  screen,  the  lump  not 
passing  through  this  screen  being  used  for  hand-fired  engines, 
thus  giving  a  much  better  grade  of  coal  for  that  service.  While 
the  fine  coal  is  desirable,  it  is  not  impossible  to  use  the  larger 
fqat.  The  Chicago.  Indianapolis  &  Louisville  find  it  expedient 
to  u«e  coal  from  which  the  screenings  passing  through  a  4-in. 
screen  have  been  removed,  this  being  done  to  accommodate  the 
mine  operator.  Xo  trouble  has  been  experienced  with  handling 
this  kind  of  fuel.  Mr.  Willsie.  however,  recommended  that 
screenings  pass  through  a  2-in.  round  hole  screen,  which  gives 
-the  best  results.  F.  Kirby.  of  the  Baltimore  &  Ohio,  stated  that 
a  mixture  of  nut.  pea  and  slack  gas  coal  for  stoker  engines  will 
give  a  saving  of  about  10  per  cent  over  other  classes  of  coal. 
Trouble  has  not  been  experienced  when  this  grade  of  coal  is 
used  for  one  part  of  the  run  and  run-of-mine  for  the  next,  thus 
showing  the  adaptaliility  of  the  stoker  to  the  various  grades. 
Mr.  Kirby  believes  that  better  results  could  be  obtained  if  more 
attention  was  given  to  the  draft  appliances.  On  the  B.  &  O.  the 
stoker-fired  Mikado  engines  use  from  6  to  6' 4-in.  nozzles.  The 
2-10-2  type  engines  use  6K-in.  nozzles,  and  the  Mallet  engiues 
used  654-in.  nozzles.  ■■'""!•■    .;'•'■';/.;;■    rV-.     -.■■  ^:^ 

W.  S.  Bartholomew,  president  of  the  Locomotive  Stoker  Com- 
pany, sketched  the  development  of  the  stoker  briefly  and  stated 
that  this  device  did  not  generally  find  a  market  until  the  engines 
got  so  large  that  it  was  necessary  to  mechanically  fire  them  in 
order  to  obtain  their  rated  boiler  capacity.  The  jiroblem  for 
the  stoker  manufacturers  now  is  to  develop  the  stoker  for  the 
economical  use  of  fuel.  Most  any  kind  of  coal  can  be  used,  and 
from  the  mechanical  standpoint  the  stoker  is  a  success.  Re- 
garding the  use  of  pulverized  fuel,  he  believed  that  there  was  a 
distinct  field  for  that  and  the  stoker,  as  the  stoker  eliminated 
the  necessity  of  pulverizing  the  fuel,  which  must  be  done  at  more 
or  less  expense,  and  that  many  of  the  advantages  claimed  for  the 
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pulverized  fuel  are  now  being  obtained  on  stoker-fired  engines. 
He  also  strongly  favored  the  use  of  the  brick  arch  on  stoker 
locomotives,  but  pointed  to  the  fact  that  inasmuch  as  they  pre- 
sented economies  in  themselves  their  acquisition  and  mainte- 
nance should  not  be  charged  to  the  stoker. 

The  overfeed  stoker  was  criticized  to  some  extent  on  account 
of  the  fact  that  with  the  intense  draft  of  the  locomotive  and  the 
fineness  of  the  coal  used,  a  large  amount  of  the  fuel  would  pass 
out  of  the  stack  unconsumcd.  thus  materially  reducing  the  fuel 
economy.  The  smoke  question  was  also  believed  to  be  a  serious 
one  with  the  overfeed  type  of  stoker,  but  the  defenders  of  this 
device  blamed  the  occurrence  of  these  features  to  the  lack  of 
the  proper  design  of  brick  arch  and  improper  instructions  and 
supervision  to  the  fireman.  Both  the  smoke  and  the  escape  of 
steam  from  the  pops  should  be  more  carefully  watched  if  fuel 
economy  is  to  be  obtained  in  stoker  engines.  It  has  been  found 
that  new  men  are  best  on  the  stoker  engines,  as  they  can  be 
more  properly  educated.  As  with  any  other  device,  the  stoker 
must  be  properly  maintained,  and  the  cost  of  not  doing  this  will 
be  reflected  in  the  fuel  performance  of  the  engine.       ...      v;  .  '? '. 

^>;     ■    -.     FUEL  OIL  FOR  LOCOMOTIVE  USE       :     K  ^^/ 

y-^'^-''^;-— ■'■'^■■''^' '/•'•" •V^--'-^-'- BY  G.  M.   BEAN  -  ■'•'  "''"'■■'    ■'-"■''    '■'^-  ' 

-/''       Pacific  Coast  Representative.  American  Arch  Company,  Los  Angelet,  Cal. 

From  1907  to  1914  the  use  of  fuel  oil  by  railroads  increased 
112  per  cent,  and  until  a  total  of  31,000  miles,  distrilnited  over 
50  railways,  was  operated  with  this  fuel.  A  study  of  the  use 
of  fuel  oil  in  the  locomotive  furnace  is  extremely  interesting. 

'''  In  the  combustion  of  fuel  oil.  where  the  steam  spray  is  used 
for  vaporization,  we  are  confronted  with  the  fact  that  in  the 
process  of  atomization  we  start  the  particles  of  oil  on  their  way 
to  the  flues,  even  before  they  are  partly  burned.  The  first  re- 
sult of  these  particles  coming  into  the  heated  portion  of  the 
furnace  is  to  separate  the  carbon  from  the  hydrogen,  the  carbon 
thus  being  left  as  a  fine  dust  floating  in  the  furnace  in  such  a 
manner  as  to  be  easily  carried  to  the  flues  unconsumed,  to  be 
deposited  as  an  nisulating  layer  of  soot,  or  to  be  carried  out  of 
the  stack  in  the  form  of  black  smoke.  If  these  fine  particles  of 
carbon  were  attached,  as  in  a  bed  of  coals,  a  supply  of  air  could 
easily  complete  their  combustion.  With  liquid  fuel,  therefore, 
the  diffusion  must  be  simultaneous  with  ignition,  with  tiie  re- 
sultant long  flame.  Large  furnace  volume  is  very  essential  to 
the  burning  of  fuel  oil.  \\  hile  the  relative  dimensions  are  of 
minor  imjjort  to  the  volume,  it  is  evident  that  we  must  j)rovide 
a  flame  passage  of  suflicient  length  to  prevent  unconsumed  par- 
ticles passing  to  the  flues.  •.•:".■     ■.■.    '    ..'     -^       %  .-!• 

. ;  There  are  two  distinct  types  of  oil  burners,  namely,  the  ex- 
ternal atomizer  and  the  internal  atomizer  The  former  has  by 
far  the  most  ijeneral  u.se,  both  in  stationary  and  locomotive 
practice.  The  ijurner  of  this  type  used  on  locomotives  consists 
of  a  rectangular  casting  containing  two  longitudinal  passages 
separated  from  each  other  by  a  horizontal  partition.  The  oil 
flows  through  the  upper  passage  to  an  opening  in  the  face  of 
the  burner  so  arranged  that  it  allows  the  oil  to  drool  down  on 
to  the  flat  steam  jet  which  issues  from  a  similar  l)ut  much 
smaller  opening  The  .'team  sprays  the  oil  into  fine  particles 
and  forces  it  back  to  the  point  of  combustion  or  to  the  vicinity 
of  the  flash  wall. 

'  All  of  the  burners  use  steam  at  full  boiler  pressure  as  the 
atomization  agent.  Experiments  with  the  use  of  air  and  super- 
heated steam  have  been  conducted,  but  no  results  obtained  which 
Avere  considered  of  sufficient  importance  to  warrant  their  use. 
However,  the  writer  believes  that  further  experiments  in  the 
use  of  superheated  steam  are  advisable,  in  view  of  the  fact  that 
it  is  extensively  used  in  stationary  and  marine  service. 

At  the  first  inception  of  the  idea  in  this  country  it  was  natural 
that  the  designs  used  in  Russia  were  followed.  The  burner  was 
placed  under  the  rear  of  the  firebox,  and  directed  forward  with 
an    upward    incline   so   that    tlie    fl.imc    shot   under   a   low.    short 


brick  arch,  with  the  resu  t  that  combustion  became  so  intense 
in  this  limited  space  as  ti  >  cause  the  flame  to  pass  from  under 
the  arch  with  such  veloc  ty  as  to  impinge  on  the  door  sheet, 
side  sheets  and  crown  she(  t,  with  very  detrimental  results.  The 
back  end  burner  arrangtnent  also  required  an  excessive  quan- 
tity of  fire  brick,  which  not  only  gave  trouble  by  continually  1. 
burning  out,  but  also  servfed  to  cover  up  valuable  heating  sur- 
face, restrict  the  furnace  \iolume,  and  throw  an  increased  load 
on  the   remaining   heating   surface. 

The  burner  is  now  placed  in  the  front  end  of  the  draft  pan 
(Fig.  1),  and  directed  toward  the  rear  in  such  a  manner  that 
the  draft  is  forced  to  reveijse  the  direction  of  the  flame  before 
it  passes  to  the  flues.  The  furnace  is  open,  the  brick  work  kept 
low  and  the  maximum  of  heating  surface  exposed.  The  correct 
drafting  of  this  arrangemenk  is  still  a  sotriewhat  debatable  sub-/ 
ject.  but  the  general  idea  s^ems  to  favor  the  admission  of  the 
principal  volume  of  air  through  openings  in  the  vicinity  of  the 
flush  wall,  which  is  built  up  under  the  door,  it  being  the  plan 
to  admit  this  air  through  tjumerous  small  openings,  preferably 
circular  in  shape,  and  distriljuted  well  over  the  rear  third  of  the 
draft  pan  in  such  a  niannet^  that  the  air  is  brought  in  contact 
witli  the  riame  from  several  directions  and  not  in  tOO  concen- 
trated a  volume.  A  small  aruount  of  air  is  also  admitted  around 
or  under  the  burner  so  as  to  prevent  it  from  overheating,  and 
keep   the   flame   from   dragg  ng  on   the   floor  of  the   pan.     This 
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Fig.    1 — Front   End    Burner   FurAace,   Atchison,   Topeka   &   Santa    Fe 


arrangement  results  in  a  very 


uniform  distribution  of  heat  and 


the  consequent  lengthened  life  of  the  fireboxes  and  flues,  until 
now  it  can  safely  be  said  thatlfor  service  under  like  conditions,  ' 
a  firebox  on  a  locomotive  I)urfing  oil  will  last  longer  than  one 
in  a  coal  burner  if  consideraticki  is  given  to  the  extra  work  pos- 
sible to  be  obtained  from  thi :  oil  burner.  Oil  requires  from 
20  to  30  per  cent  more  air  pe-  ])ound  of  fuel  than  the  average 
bituminous  coal.  There  is  a  lendency  to  restrict  the  air  open- 
ings in  draft  pans  of  oil  buniers.  and  the  writer  has  found  it 
very  generally  the  rule  that  w  th  locomotives  of  the  same  class 
in  both  oil  and  coal  burner  seivice  the  oil  burner  will  have  the-.'v^ 
smaller  nozzle,  indicating  the  n  ^cessity  for  maintaining  a  higher 
front  end  vacuum  in  order  to  Iraw  in  the  necessary  amount  of 
air  to  make  the  engine  steam  jroperly.  This  is  attended  with 
the   added   difficulty  that  the  Ugh  velocity  of  the  entering  air.\; 


l)roduces  a  more  concentrated 
ficult  to  break  up.  requiring  a 
has  its  disadvantages. 

The  oil  supply  is  carried  in 
f)f  the   tender,   and   piped    from 


column  or  stream  which   is  dif-;. 
eavy  atomizer,  the  use  of  which 

anks  built  to  fill  the  coal  space 
there   through   suitable   connec- '7 
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tious  to  the  burner.  It  is  generally  necessary  to  provide  means 
for  heating  the  oil  so  as  to  insure  a  proper  flow,  as  gravity  is 
(kpended  upon  for  the  necessary  pressure.  It  is  probable  that 
the  box  heater  is  the  most  desirable  arrangement,  and  it  will  be 
seen  by  referring  to  Fig.  2  that  it  is  indirect  in  its  action,  only 
licats  a  sufficient  volume  to  insure  a  supply  at  the  burner,  and 
is  not  liable  to  cause  trouble  by  allowing  water  to  get  into  the 
oil  storage. 

Fig.  2  shows  in  detail  the  general  arrangement  of  oil  burner 
equipment  which  represents  the  latest  standard  arrangement  as 
applied  to  locomotives  of  the  Atchison,  Topcka  &  Santa  Fe, 
and  is  probably  as  complete  and  efficient  as  any  so  far  devised. 
In  an  experimental  way  arches  are  being  applied  on  the  tubes 
shown  and  it  is  anticipated  that  an  improvement  in  furnace 
efficiency,  life  of  flues,  etc.,  will  be  the  result.  The  carrying  of 
arches  in  this  manner  has  been  successfully  followed  on  the 
New  York  Central  lines  for  some  time,  and  the  practice  will 
undoubtedly  be  extended  throughout  all  oil-burning  equipment. 


of  heat  that  overheating  will  occur  if  the  brick  work  is  not 
allowed  to  cool  down  before  the  water  is  removed  from  the 
boiler.  There  is  a  tendency  on  account  of  the  ease  of  operation 
of  the  oil-burning  engines,  to  neglect  their  maintenance.  This 
should  be  carefully  watched  and  not  allowed,  as  it  will  not  only, 
give  a  poor  performance  in  oil  consumption  but  cost  more  than 
if  the  engines  were  properly  maintained  between  the  general 
shoppings. 

H.  T.  Bentley,  of  the  Chicago  &  North  Western,  stated  that 
there  are  124  oil  engines  on  that  road,  and  he  finds  that  the  cost 
of  repairs  to  them  is  not  more  than  for  the  coal  burners.  \\  hen 
the  oil  burners  get  in  bad  condition  it  has  been  found  possible 
to  get  more  life  out  of  the  boiler  and  out  of  the  engine  between, 
shoppings  by  changing  them  over  to  coal  burners/      /:::v:'.>;i   . '; 

The  size  of  the  burner  should  not  be  too  large,  "the;  tendency, 
being  to  have  them  so.  The  large  2-10-10-2  Mallet  locomotive,-* 
Xo.  3.000,  on  the  Santa  Fe.  is  operated  with  only  one  3-in.  burner." 
The   engineer  and   fireman   should   co-operate,   and  the   tiremail;.. 


J  -  Blower   VaJve 

2  —Mtomizer-   ^^a/l/e 

3  -Burner  Bfow-oui  Va/ve 
■4  -  TanM  Heater  ya/^e 
S-B/ow-t>ocH  yo/ve 

6— f /ring  Vo/t/^e  Honef/e       

7— Firing  ^a/v^e 

d- Heater  £xfioust  i^atve 

9  -  0t/  Tanff  Mofer  Ora/n  yo/ve 

JO -Mom  cutout  CocH 

il- Safety  O//  ya/ye 


Burner  /rtsf/ust/n^  Brac/ret  /ttOfmzer 

'Dro/'t  fhn  BricH 
^Burner  Dompi 


r/^fomizer  Ptpe'^        I    ^Burner  a^tr  out  Pipe 
:•  \  Oil  Pffla. 
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Fig.  2 — Standard   Arrangement  of  Oil   Burning   Apparatus   Used  on  the    Atchison.    Topeka    &.    Santa    Fe,  • ;   ;  . 


Special  attention  is  called  to  the  necessity  for  careful  super- 
vision of  all  locomotive  equipment  and  care  not  to  abuse  the 
privilege  of  having  oil  burner  power  to  handle  trains  by  over- 
loading at  the  ultimate  expense  of  the  fireboxes  and  flues.  Em- 
phasis should  be  placed  on  the  fact  that  the  oil  fireman  is  a 
large  factor  in  the  success  of  the  operation  of  oil-burning  loco-' 
motives.  He  must  intelligently  follow  every  movement  of  the 
engineer    that    demands    regulation    of   the    fire.      He    has    two 

.«ages  to  guide  him.  the  top  of  the  .stack  and  the  steam  gage. 
That  is,  the  proper  steam  pressure  must  be  maintained  with 
the  least  possible  smoke.     A  thin  gray  color  at  the  top  of  the 

■  Stack  is  usually  indicative  of  proper  combustion^.  ..:>...;- -.^..^.^^^^./^ 

.=  V;;..^. -'.._.  _'_^  >    ■;■•■■-•.,■;'•..■■ -^  discussion:.^  _.  :/■-..■/•' '■.■■^uvO-'r-v''' ••■; 
Several  members   spoke   in   favor  of  the  brick  arch   for  oil- 

,  burning  locomotives,  as  with  this  device  the  flame  is  more 
equally  distributed  throughout  the  firebox  and  the  flues  are  pro- 
tected  from   the   cold   air.     However,   the   arch   must  be  maiii- 

v-tained  in  good  condition  and  care  must  be  exercised  in  drain- 
ing the  boilers,  as  the  brick  work  stores  up  such  a  large  amount 


anticipate  the  engineer's  operation  of  the  throttle  with  his  con-:, 
trol  of  the  oil.  The  success  of  the  oil  burner  depends  upon  th€^ 
fireman,  and  he  should  be  properly  educated  and  supervised.     }■■. 

■  "  •  FRONT  ENDS,  GRATES  AND  ASH  PANS 

The  committee  on  this  subject  sent  out  letters  of  inquiry'  ito 
various  railroads  requesting  information  concerning  the  front 
end,  grate  and  ash  pan  arrangements.  v-v-^.-^-^V^   . -^^ 

FronI  Ends. — Xinety  individual  arrangements  were  submitted 
for  non-superheater  locomotives,  and  they  show  a  wide  varia- 
tion in  the  arrangciient  of  the  drafting  appliances,  there  being 
no  well-defined  prevalence  of  any  given  arrangement,  nor  a 
general  conforming  to  the  master  mechanic's  recommendation  for 
the  proportioning  of  the  front  end.  Thirty-eight  individual  front 
end  arrangements  were  submitted  for  superheater  locomotives 
showing  the  practice  on  14  roads.  These  prints  show  a  general 
prevalence  of  arrangement  using  a  short  nozzle  stan<l  and  an 
inside  stack  with  a  wide  flare  at  the  base,  and  a  considerable 
■overdraft.    During  the  past  one  or  two  years  particular  attention 


■  '>-■>.  ..- 
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r_  has  been  directed  toward  the  form  of  the  exhaust  nozzle.  The 
drafting  of  locomotives  has  always  been  considered  a  function 
of  the  front  end  alone,  but  speaking  broadly.  <his  is  not  correct. 
Drafting  may  be  defined  as  the  controlling  factor  in  combustion 
of  the  fuel,  and  rightly  starts  at  the  air  openings  in  the  ash  pan. 
With  these  fixed  the  grate  next  governs,  and  then  the  firebox 
volume,  tube  area  and  length,  the  brick  arch,  etc.,  all  exercise 
influence  over  the  problem.  If  these  items  are  right  it  is  not 
believed  that  any  very  delicate  adjustment  in  the  smoke  box 
will  be  needed.  There  is  nothing  mysterious  about  the  action 
of  the  exhaust  jet  to  induce  draft,  and  if  all  other  factors  re- 
ceive their  just  due,  it  is  not  believed  that  wc  would  have 
engines  of  the  same  class  varying  "-^  in.  in  the  diameters  of  their 
nozzles,  with  their  diaphragms    clear  down  or  clear  up,  etc. 

Grates. — Twenty-one  railroads  responded  to  the  request  for 
design  of  grates.  l"rom  a  study  of  the  replies  it  is  found  that 
the  percentage  of  air  openings  of  62  bituminous  grates  varies 
between  a  minimum  of  25.X  per  cent  in  one  design  of  inter- 
locking finger  grate  type  and  a  maxinnmi  of  49.6  in  a  design 
of  the  herringbone  type,  the  average  of  all  cases  giving  a  per- 
centage of  37.2  per  cent.  The  degrees  of  coarseness  of  the  grates 
have  been  expressed  in  terms  of  the  maximum  dimensions  of 
any  air  openings.  This  figure  will  vary  between  the  limits  of 
y2  in  and  l|/2  in.  The  1  in.  dimension  of  air  opening  is  found 
to  be  that  most  generally  used.  The  character  and  the  degree 
of  fineness  of  the  coal  appears  to  govern  the  degree  of  coarse- 
ness of  the  grate  to  be  used.  The  nature  of  the  coal  and  the 
degree  of  tendency  to  form  a  clinkery  ash  will  naturally  govern 
the  design  in  that  particular  in  reference  to  the  width  of  grate 
bars  or  length  of  the  fingers. 

Anthracite  Grates. — The  percentage  of  air  opening  for  the 
anthracite  grates  received  varies  from  32  per  cent  to  46.9  per  cent, 
the  average  being  39.4  per  cent.  The  coarseness  of  the  grate  in 
these  cases,  as  represented  by  a  maximum  air  opening,  is  ^%  in. 
in  two  cases  and  J^  in.  in  the  other.  ■:::■:: 

Ash  Pans. — From  the  information  received  it  is  evident  that 
there  is  a  very  great  variation  in  this  important  point  at  the 
present  time.  The  highest  percentage  of  air  opening  in  regard 
to  grate  area  for  bituminous  coal  is  15.1  per  cent,  while  the  least 
is  5.78  per  cent,  a  difference  of  161  per  cent.  With  the  tube  area 
taken  as  a  basis  of  comparison  the  maximum  is  127.1  per  cent 
and  the  minimum  50.8  per  cent,  the  difference  in  this  case  being 
L50  per  cent.  The  average  ash  pan  air  opening  for  all  bituminous 
burning  engines  is  11.08  per  cent  of  the  grate  area  and  82.1  per 
cent  of  the  tube  area.  Previous  investigations  have  shown  that 
the  air  openings  should  total  not  less  than  14  per  cent  of  the 
grate  area  for  best  all  around  results,  and  from  the  information 
collected  it  would  seem  that  not  less  than  110  per  cent,  instead 
of  75  per  cent,  of  the  tube  openings  .should  be  used  for  the  air 
openint;  in  the  ash  pan.  It  is  difficult  to  conceive  any  valid  argu- 
ment either  from  a  theoretical  or  a  practical  standpoint  against 
ample  air  openings  under  the  fire.  With  restricted  areas  the 
velocity  of  the  air  must  be  increased,  necessitating  high  draft 
throughout   the    system.     Conversely   amjjle    areas    will    allow    a 

:  reduction  in  the  total  draft. 

-  It  has  been  determined  that  the  angle  of  repose  of  ash  under 
the  conditions  encountered  in  locomotive  service  is  in  the  vicin- 
ity of  53  deg.  from  the  horizontal.  The  ash  pan  volume  should 
be  made  as  large  as  possible,  this  being  a  safe  rule,  as  with 
modern   power   they    can   hardly   be   made   too   large.     On    very 

,  large  power  with  trailing  wheels  the  use  of  the  six  hopper  style 
of  pans  will  often  very  materially  increase  the  capacity  over 
what  might  else  be  obtained.  A  proper  guard  against  throwing 
the  fire  from  the  ash  pan  air  openings  must  be  provided.  It  is 
believed  that  the  best  method  is  that  of  admitting  air  for  the 
full  length  of  the  mud-ring  and  protecting  the  opening  by  rolling 
Hp  the  outer  edge  of  the  top  of  the  ash  pan  high  enough  to 
niake  it  impossible  for  the  emission  of  fire.  When  netting  or  per- 
forated plate  guards  are  used  it  is  difficult  to  keep  them  in  first 
•class  condition,  as  they  must  generally  be  hinged  and  they  are 


apt  to  become  warped  or 
fire  tight.    They  also  cut 


bent,  making  it  impossible  to  close  them 
down  the  air  opening  very  considerably 

and  cases  have  been  known  where  they  have  been  painted  over 

so  often  as  to  practically  stop  up  the  holes,  restricting  the  air 

flow  very  seriously.  \ 

The  report  was  presented  by  M.  C.  M.  Hatch,  chairman  of  the 

committee  on  Drafting  L  )comotives.  ' ,  .v=  .  ;h:  ,    .  i  •'      "•.         ^    'T 

A.  G.  Kinyon,  of  the  seaboard  Air  Line,  spoke  strongly  in 
favor  of  the  table  grate,  ?s  it  provides  a  much  greater  air  open- 
ing and  will  better  distribute  the  air  through  the  fire. 

Some  success  has  beer  obtained  by  the  use  of  the  double- 
exhaust,  the  Delaware,  L;  ckawanna  &  Western  having  made  it 
standard  on  all  their  anthracite  burning  locomotives  and  are 
now  trying  it  on  the  bituminous  coal  engines.  While  as  a  rule 
success  has  not  been  obtained  with  the  variable  nozzle,  one 
design  was  mentioned  as  being  successful.  The  nozzle  has  a 
bridge  that  may  be  raised  or  lowered  from  the  cab,  thus  regu- 
lating the  area  of  the  noz:  le  opening.  .  ,  .      ......    ...;.. 

OT  rIER    BlSlXESs  '  '   '      ' 

The  committee  on  Storaje  of  Coal  presented  a  very  interesting 
and  instructive  report,  snowing  that  the  storage  of  coal  is 
desirable  from  two  points  of  view.  It  will  not  only  assist  the 
coal  operators,  which  the  railroads  should  be  very  willing  to 
do,  and  it  is  also  of  advantage  to  those  roads  which  find  it 
.necessary  to  haul  the  coil  long  distances  or  find  it  difficult 
to  procure  their  coal  e.xactlr  when  they  want  it.  By  the  storage 
of  coal  at  the  proper  tine  the  coal  carrying  equipment  will 
not  only  be  released  for  carrying  revenue  coal  at  the  rush 
periods,  but  there  will  also  be  a  much  less  amount  of  equipment 
necessary.  A  large  percen  age  of  the  coal  carrying  equipment 
now  in  service  on  the  ros  d  is  only  in  active  operation  for  a 
few  months  of  the  year.  'hus  it  is  seen  that  a  large  amount 
of  capital  is  tied  up  in  a  ijon-productive  state  for  a  very  large 
period  of  time.  Much  coiud  be  done  to  relieve  this  situation 
if  the   railroads  could   be   iliduced   to   store   their   coal. 

.\n  interesting  method  oi  examining  storage  piles  for  undue 
heat  was  mentioned  during  the  discussion.  This  may  be  done 
by  means  of  an  iron  rod  2ki  in.  in  diameter,  which  is  worked 
down  to  the  bottom  of  thi  pile  and  allowed  to  remain  there 
for  12  hours  or  more.  Oi  withdrawal,  if  it  is  too  hot  the 
storage  pile  at  that  point  should  receive  immediate  attention. 
The  critical  temperature,  a  i  ascertained  by  those  in  authority, 
is  believed  to  be  140  deg.  lahr.  In  the  storage  of  coal  a  con- 
crete floor  will  be  found  ( esirable.  and  care  should  be  taken 
that  there  are  no  pockets  in  tliis  floor,  for  they  will  accumulate 
moisture.     The  height  of  tl^e  storage  piles  will   vary  according 

coal  and  the  storage  ground  upon 
1  stances  were  mentioned  where  coal 
had  been  stored  for  2  to  10  y?ars  with  no  trouble  from  spontane- 
ous combu.stion,  while  new  ccal  would  take  fire  quite  readily. 

The  committees  on  Fuel  T  jsts  and  Fuel  Accounting  submitted 
reports  of  progress,  .\rrangements  have  been  made  with  the 
University  of  Illinois  to  cone  uct  tests  on  various  classes  of  fuel, 
as  soon  as  the  necessary  cortributions  can  be  obtained  for  con- 
ducting this  work.  The  committee  on  Fuel  Accounting  reported 
that  it  is  to  .seek  to  reduce  the  number  of  forms  in  order  to 
eliminate  the  clerical  expense  of  the  work.  Other  papers 
were  presented  on  Fuel  Conditions  in  South  .America  by  James 
W.  Hardy  and  the  Waste  ofj  Fuel  in  Railway  Stationary  Plants 
by  Jos.  W.  Hays.  Mr.  Hayi  called  attention  to  the  very  poor 
conditions  found  in  railway  ^ationary  boiler  plants  and  pointed 
to  the  large  economies  that  might  be  made  if  this  matter  was 
given  the  proper  attention.  rlis  paper  was  presented  by  F.  .\. 
Moreland.  who  showed  lantern  slides  of  the  actual  conditions 
found  in  service.  The  rema'ks  of  both  these  gentlemen  were 
more  or  less  confirmed  by  S.  H.  Viall,  chief  deputy  smoke 
inspector  of  the  city  of  Chicago,  who  mentioned  a  number  of 
in.stances   where  the  lack  of  proper   maintenance   of  the   Imiler 


to  the  characteri.stics  of  the 
which  it  is  placed.     Manv  ii 
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setting  and  the  draft  appliances  had  been  costing  the  railroads 
a  large  amount  of  money.  In  one  case  where  a  steam  jet 
was  placed  in  the  stack  to  improve  the  draft  at  an  expense  of 
SlO.OOO  for  steam,  the  boiler  setting  and  draft  appliances  were 
corrected  for  $5,000.  Other  items  were  mentioned  of  similar 
extravagance  which  occurred  simply  because  proper  supervision 
had  not  been  given  to  this  class  of  work.  On  the  Wabash 
Railroad  the  locomotive  supervisors  have  included  in  their 
duties  the  inspection  of  the  stationary  plants,  and  it  has  been 
found  that  they  are  able  to  very  much  improve  their  conditions 
by  this  practice. 

A.  W.  Perley,  Oregon- Washington  Railroad  &  Navigation 
Company,  made  a  very  interesting  talk  on  the  possibilities  the 
railway  employes  have  in  assisting  the  railways  as  a  whole  in 
the  matter  of  adverse  legislation.  The  following  officers  were 
elected  for  the  ensuing  year :  President.  D.  C.  Buell.  Union 
Pacific;  vice-presidents.  John  G.  Crawford,  Chicago,  Burlington 
&  Quincy:  E.  W.  Pratt.  Chicago  &  North  Western;  W.  A. 
Averill,  Baltimore  &  Ohio ;  executive  committee.  W.  C.  Hayes. 
Erie  Railroad ;  H.  T.  Brown,  Illinois  Central ;  M.  C.  M.  Hatch. 
Delaware,  Lackawanna  &  Western ;  A.  G.  Kinyon,  Seaboard  Air 
Line,  and  T.  J.  Lowe,  Canadian  Northern.  Chicago  was  chosen 
as  the  next  place  of  meeting. 

The  secretary-treasurer  reported  a  total  membership  of  680 
and  a  cash  balance  of  $826.62;  316  members  registered  during 
the  convention.  •:;vv^>  v  '"<'  ■  '  ■     A-^.  ::V-.-^-;>^:-- >;'":••■'..  v!    V-  ■-'■■■  '  ■- 
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;;i-■•;v.;:■•;:■••;/..■;^■. •.:•;■•:      by  william  schlafge      ■:-;■.<-<:'. rr\- -';■.., 

■•'.■■•■'.;-'■.       General  Mechanical  Superintendent,  Erie  Railroad  ■-■.';-■.'." 

If  we  are  to  analyze  railroad  oiM.Tation  it  is  obvious  that  we 
-     will  find  that  each  department  has  problems  and  troubles  peculiar 
;;;•  to  itself.    On  the  mechanical  side  the  great  problem,  as  to  Ameri- 
can railroads,  is  the  care,  inspection  and  maintenance  of  2,500,000 
freight  cars,  56,000  passenger  trani  cars  and  66,000  locomotives, 
representing  an  investment  estimated  at  three  billion  three  hun- 
dred and  fifty  million  dollars  and  calling  for  an  annual  mainte- 
■;■   nance  charge  estimated  at  $450,000,000.     It  is  not  possible,  nor 
•v-  €ven   desirable,    perhaps,   to   go   into   the   details   of   mechanical 
operation  to   show  the  magnitude  of  the  work  involved;  but  a 
faint  conception  of  it  can  be  had  by  recalling  that  approximately 
;<■  one  I)illion  passengers  and  over  one  billion  tons  of  revenue  freight 
are  carried  per  annum  on  American  railroads.     Carrying  units 
must  be  kept  in  condition  to  transport  this  great  volume  of  busi- 
ness in  safety,  to  conserve  both  life  and  property,  and  locomo- 
;.  lives  must  be  maintained  in  condition  to  move  it.  >     /  ,.     :: 

f ;      To  meet  the  complex  responsibilities  of  the  mechanical  side  of 
';•    railroad  operation  and  maintain  the  equipment  in  a  state  of  pre- 
'-'■-    paredness  demands,  as  in  every  other  department  of  the  business, 
:\  a  balanced  and  efticient  organization,  whose  members   shall  be 
•..devoted  to  the  work  and  sustained  by  the  animated  pursuit  of  a 
';■ .!   conmion  purpose.    The  usual  stafT  organization  of  the  mechanical 
;■'■  y  department  consists  of  a  chief  officer,  styled  superintendent  or 
;', .    general  superintendent  of  motive  power,  mechanical  or  general 
'mechanical  superintendent,  superintendent  of  machinery,  or  other 
:'■  i  title  appropriate  to  the  office.     On   the  larger   roads  the  chief 
mechanical  officer,  as  a  rule,  is  assisted  by  one  or  more  deputies, 
bearing  various   titles,   who   have  general   authority  and,   some- 
•  v..  times,  have  direct  supervision  over  the  shops,  thus  standing  be- 
.'  tween  the  shop  organizations  and  the  chief  of  the  department. 
Not  infrequently  there  is  an  officer  charged  with  responsibility 
for  the  work  of  the  car  department,  with  the  title  of  superin- 
tendent of  car  department,  or  master  car  builder.     On  the  Erie 
Railroad  there  are  three  mechanical  superintendents.     One  has 
general   charge  of  all  car  work  of  the  system,  and  one  is  as- 

•From    a    paper    read    before    the    Railroad    Men's    Improvement    Society, 
'0;,New  York,  November  19,  1914. 


signed  to  each  grand  division  of  the  road    in  direct  charge  oif  : 
the  locomotive  shops  and  has  concurrent  jurisdiction,   in  a  re- 
stricted sense,  over  car  work  in  his  territory.     The  other  regular 
staff  officers  are  a  mechanical  engineer,  electrical  engineer,  engi--;.  . 
neer  of  tests,  chemist,  chief  boiler  inspector  and  general  inspec-*  ; 
tors  of  various  grades  and  diverse  duties.    The  larger  roads  add 
to  these  two  general  officers  who  are  indispensable  where  there 
is  any  pretense  of  practicing  the  higher  phases  of  railroad  econ- 
omj-,  using  that  term   in   its  scientific  sense.     These  are  an  ef-.-; 
ficiency  engineer,  who  is  in  charge  of  shop  costs  and  production 
and  frequently  is  at  the  head  of  the  piece  work  system,  and  an 
expert  in  locomotive  economy,  whose  duty  it  is  to  save  fuel  and 
look  after  the  economical  operation  of  the  locomotive.     On  the 
Erie  these  officers  are  designated,  respectively,  as  superintendent 
of  piece  work  and  apprentices,  and  superintendent  of  locomotive    .; 
operation.  -  • 

The  chief  officer  of  the  shop  organization  is  the  division  ma»->; 
ter  mechanic,  or  shop  superintendent,  on  the  locomotive  side  and 
a  shop  superintendent,  foreman  of  car  repairs,  or  an  officer  hav- 
ing some  similar  suitable  title,  at  the  car  shops.     The  division 
master  mechanic   frequently  has  charge  of  all  mechanical  work 
on  his  division;  but  it  is  customary  to  have  large  car  shops  en«r    *.' 
tirely  independent  of  his  authority.    The  shop  organization  varies 
with  the  size    and   importance    of  the    shop.     At  a  large   shop 
there  are  usually  a  general  foreman,  an  assistant  to  the  general 
foreman  who  is  ui  charge  of  shop  costs  and  production,  depart-.    { 
mental  foreman,  inspectors,  etc. 

In  the  division  mechanical  organization  special  mention  should 
be  made  of  the  engine  terminal  which,  by  reason  of  its  functions, 
is  not  properly  classified  with  shop  operations,  whether  closely 
associated  with  them  or  not.  Nothing  will  paralyze  traffic  move- 
ment and  demoralize  operation  quite  as  effectively  as  putting  an 
engine  terminal  out  of  business,  or  to  have  it  in  charge  of  a  man 
who  is  incapable  of  facing  all  emergencies  and  overcoming 
everything  but  the  physically  impossible.  This  is  so  well  under- 
stood that  we  are  accustomed  to  say  that  engine  huuse  fore- 
men,  like  poets,   are  born,   not  made.  '         '':■,■■;■ 

Associated  with  the  divisional  organization  are  the  road  fire- 
men of  engines  and  the  inspectors  of  locomotive  service,  called 
sui)ervis<irs  of  locomotive  operation  on  the  Erie.  The  mechanical 
<lei)artment  has  concurrent  jurisdiction  with  the  transportation 
department  over  these  officers.        ''\'--.''^'J)''..':^^'''y^j  ■.  k:^::'^ .■-'^:-^-^ 

A  strong  organizati<ni  is  essential  to  good  operation ;  but  there 
are  limits  to  what  may  be  done  by  the  best  organization  and  the 
most  devoted  and  diligent  application  on  the  part  of  the  per- 
sonnel. A  good  organization  may  overcome,  in  a  measure,  the 
handicap  of  inferior,  inadequate  or  obsolete  shop  and  engine 
"liouse  facilities,  but  it  can  never  supplj'  their  lack. 
'  1  he  mechanical  side  of  railroading  produces  no  income,  sends 
no  actual  cash  into  the  treasury  regardless  of  what  it  may  keep 
from  going  out.  Its  mission  is  to  do  its  part  to  keep  cars  and 
locomotives  in  shape  to  earn  revenue.  Each  passenger  locomo- 
tive may  earn  approximately  $3,700.  and  each  freight  locomotive 
$52,000  per  annum,  but  the  sad  truth  ever  confronts  the  mechani- 
cal man.  that  from  20  to  25  per  cent  of  all  operating  expenses  is 
laid  up  against  him.  He  is  a  good  spender  and  he  is  always 
"broke."  His  stories,  therefore,  are  apt  to  be  of  the  hard  luck 
variety.  The  mechanical  man  makes  up  a  modest  program  for  a 
new  roundhouse  at  one  point ;  two  or  three  modern  coal  and  ash 
handling  jilants :  a  couple  of  new  power  plants ;  perhaps  a  new 
shop ;  a  hundred  new  machines  and  a  job  lot  of  fifty  thousand 
dollars'  worth  of  small  tools  and  miscellaneous  things  regarded 
as  useful  in  his  business.  When  the  hard  pressed  management 
makes  a  few  minor  revisions  of  his  plans  he  cheerfully  accepts 
the  allowance,  builds  an  extension  to  several  stalls  of  the  old 
roundhouse  to  house  the  big  engines,  puts  new  flues  in  the  boilers 
of  the  much  slandered  power  plants,  gives  the  old  shop  a  coat  of 
whitewash  inside,  forgets  the  rest  and,  like  a  true  railroad  man. 
settles  down  to  do  business  with  what  he  has.  as  better  men 
have  done  before  him  and  will  do  after  he  has  gone.     After  all. 
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■•'       '>'U^T.'^  ■ 


^•*- 


;^;.  •"■:-^^^^^''^^    ^^^    GAZETJE.    MECHANICAL    EDITION^'  V^i;;:  '•;;:";:.;;■    Vol.  89,  No.  6 


he  reasons,  there  is  sdmethmg  to  be  tliankful  for.     If  something 
i.    had  to  be  cut  off,  far  better  the  improvements  than  his  head. 
,:^y;':An   ancient   institution   that  has   given   way   to   enhghtenmcnt 
;    is  the  old  railroad  apprentice  system.     In  the  old  days,  the  aver- 
age apprentice  who  served  his  time  in  a  railroad  shop  learned  to 
[.    operate  the  various  machines  and  to  repair  locomotives,  but  he 
,    was  rarely  an  all  around  mechanic.     Little,  it  any,  attention  was 
given  to  his  educational  qualifications  when  he  was  apprenticed 
.    and.  unless  he  had  the  ambition  to  attend  niglit  school  or  apply 
.  himself  to  study,  he  usually  lacked  that  knowledge  of  the  princi- 
;.    pies  of  mechanics  and  of  liighcr  mathematics  whicii  would  fit  him 
to  extend  his  field  of  usefulness.     Also  tlie  master  was  not  par- 
• '  ticular.  at  all  times,  to  concern  himself  about  giving  the  novice 

■  the  best  opportunity  to  become  a  good  all  around  journeyman. 
.    If  the  apprentice  had   special   aptitude   for  certain   work  he   was 

loo  frequently  kept  at  it,  instead  of  moving  him  about  to  afford 
''    a  wider  range  of  training.     Moreover,  certain  details,  like  valve 
•    setting,  air  pump,  lubricator,  injector  and  tool  room  work  were 
;    regarded  somewhat  in  the  light  of  trade  secrets  and  the  appren- 
tice was  fortunate  who  got  any  experience  in  or  knowledge  of 
this  work.     Progressive  thinkers  finally  came  to  the  realization 
that  the  system  was  all  wrong  and  that  it  was  not  beneficial  to 
the  master,  the  apprentice  or  to  society,  and  out  of  these  con- 

■  elusions  has  grown  a  system  of  railroad  apprenticeship  and  in- 
dustrial education  of  the  highest  type.  .':■?..:''•;-;..'■• 

Speaking  of  the  apprentice  course  of  the  Erie  as  typical.  1  can 
say  that  the  railroad  apprentice  today  has  every  opportunity  to 
'become  a  well  rounded  mechanic,  and  is  given  a  basic  technical 
/education   that  equips  him   for  the   widest  usefulness.      In   most 
cases  the  instructors  are  college  graduates.    Contrary  to  the  prac- 
tice under  the  old   system,  the  apprentice  is  now   carefully  and 
;fu]ly  instructed  in  the  very  things  that,  formerly,  were  withheld 
;.  from  him.  and  extreme  care  is  taken  to  make  him  proficient  in 
"every  detail  of  the  art.     Xot  only  is  the  course  free  but  the  ap- 
Jprentice  is  paid  for  his  time  while  under  instruction. 

But  I  would  not  have  you  get  the  impression  that  I  am  speak- 
ing as  a  mechanical  man.  Rather  would  1  have  you  think  of  me 
^as  a  railroad  man.  I  have  scant  tolerance  for  departmental  dis- 
tinctions. Departmental  lines  are  very  proper,  and  necessary  to 
fix  the  lines  of  responsibility  and  for  the  orderly  and  effective 
conduct  of  business;  but  no  further.  It  is  trite  to  say  that  all 
energies  that  are  not  directed  toward  the  ultitnate  and  legitimate 
ends  of  any  business,  are  wasted  or  at  least  impaired.  That  end 
in  the  railroad  business  is  to  sell  transportation  at  a  decent  proiit. 
and  everything  which  diverts  energy,  that  the  business  is  taxed 
to  create,  from  that  object  is  a  thing  to  be  weeded  out.  Those 
who  accustom  themselves  to  see  departmental  work  in  capital 
letters,  failing  to  co-ordinate  their  relations  with  the  general  in- 
-terests  of  the  business,  are  in  danger  of  acquiring  a  wrong  per- 
spective. We  all  preach  about  co-operation,  but  constructive  evi- 
dence of  its  practice  does  not  equal  the  noise  we  make  about  it. 
The  word  co-operation,  like  efficiency  and  other  mouth-lilling 
terms,  is  rattled  about  like  a  peblile  in  a  tin  can.  Many  know 
what  constructive  team  work  is.  a  few  practice  it,  but  the  ma- 
jority merely  talk  about  it  and  look  wise.   ■.,•.:•.  .■.•.,,,.•;•.•-..,., 


time  its  standard  practicejor  practices  with  regard  to  tire  thick- 
ness as   contemplated   und  ;r  Rule  Xo.  2. 

Rules  for  the  Inspe  :tio.\  of  Locomotives  and  Tenders 
1.  Locomotives  and  tenders  after  arrival  shall  be  inspected  to  determine 
that  machinery  and  running  g<  ir  is  in  s-afe  condition.  All  repairs  essenti.  1 
to  safety  shall  be  made  before  locomotive  is  returned  to  service.  Locom.  ■ 
tives  with  following  defects  vv  11  not  be  allowed  to  leave  terminals  where 
repairs   can   be    made: 

orm  to  the  limit  of  tread  and  flange  wear 
Railway  Master  Mechanics'  and  Master  Car 
removed  or  handled  in  accordance  with  the 
,d  involved,  except  as  follows. 
3.  Steel  wheels  ar.d  steel  tirt  s  with  following  defects  will  not  be  allowed 
to  remain  in  service; 

is    in.   in   depth; 


2.  Wheels  which  do  not  con 
recommended  by  the  American 
Builders'  Associations  shall  be 
standard  jiractice  of  each  railro 


(a>   Tread  worn   hollow 


INSPECTION  OF   LOGOMOTI\TS  AND 

-■■•..,.-^^^:-:.-^,v  TENDERS  --•.v:^^  ■^^•.-..•...■.  •.  .v  . 


At  a  meeting  of  mechanical  representatives  from  over  50  roads 
with  the  Conference  Committee  of  Mechanical  Officers  of  the 
Special  Committee  on  Relations  of  Railway  Operation  to  Legis- 
lation, held  at  Chicago  on  May  24  and  25,  the  following  rules 
were  formulated  for  the  inspection  of  locomotives  and  tenders. 
They  were  distributed  to  the  railroads  by  the  Special  Com- 
mittee as  Bulletin  Xo.  68,  with  the  recommendation  that  they 
be  filed  by  each  railroad  subject  to  the  act.  with  the  chief  in- 
spector of  locomotive  boilers  at  Washington.  D.  C.  on  or  before 
June  4,   1915,  and  that  in  addition  each   road  file  at  the  same 


(b)    Slid-flat   or  shelled  (  ut  spots  3   in.   long  on  driving  tires. 


y  the  respective  load  when  engine  is  stand- 


4.  Springs   which   will   not  car 
ing,  must  be  replaced 

5.  Lateral    motion   at   jonrnallbcses    shall   be   corrected   when    it   become, 
ufficient   to   cause   serious   nitei  fereiice   between    wheels  and   other  parts   oi 

the  locomotive. 

run    with    excessive    Jost    motion    between 


auxiliary    couplings    between    engine    and 
mainiair.ed   in   serviceable  condition. 
t   be   run   with  excessive  clearances  between 


6.  Locomotives    shall    not    be 
engine   and   tender*"."-".-.;^  •■■•-■:•" 

7.  Locomotives    equipped    wit 
tender   must    have   ^uch   coupling 

8.  Locomotive  tei.ders  shall  n 
rear   side    bearings. 

9.  In  order  that  the  engii.en  an  >hall  have  sufficient  illumination  ahead 
of  the  engnic  to  allow  him  to  readily  perform  his  duties  while  operating 
in  and  out  of  passenger  termir  ils  ai.d  industrial  sidings,  while  switching 
in  yard,  and  to  readily  locate  >  hi^tle  posts,  yard  limit  and  crossing  sign* 
and  such  other  land  marks  en  rJute.  a  headlight  on  a  road  locomotive  shall 
r.ot  at  any  time  during  service  Live  ai)parent  beam  candle-power  less  than 
the  following;  the  readings  to  le  made  in  a  vertical  plane  25  ft.  ahead 
of  the  focal  center  and  referrtd  to  points  at  various  stations  in  the  refer- 
ence plane: 

;•   ■■■".,,;'   ^'  '„S-.  READl.VGS    AT     CE.-ItER     OF     REFERENCE     PLANE 

Reading  point  ahead 
of  focal  center 

,     .  .     500  ft 

':■'    600  ft 

.  -;•:•■■•.-.  700  ft 

;  ■".  "c  i<oo  ft 

■'.■■  ;.V  900  ft 

;.'-  1,000  ft 

AVEK.^CE   SIDE    RE.\D1.NGS    (.WERAGE   o 

EACH     SIDI 

Reading  ponits  ahead 
of  focal  center 
"  .,         50  ft.  .. 
.■     100  ft.  ., 

:•'•■.■,  200  ft 

300  ft 

400  ft .>. 


•  •'  •  •^  *>  *  ••%  f  ', 


the  headlight,  the  source  and  inte 
etc.       i>       .,  ^.     ,  . 


In    connection   therewith,    t  le    Conference    Committee   of   Me- 


chanical Officers  made  the  fo 
"Our  committee  entrusted  1 
at  a  loss  as  to  what  the  law 
is  to  promote  safety  of  empi) 
compelling  common  carriers, 
involve  safety  questions  are  a 
of  ash   pans  and   safety  appl 
and  tenders,  which  are  inspec 
economic  reasons,  not  involv 


4  .--:•;  '•.'Ui;V*"-^v';-"'.     Apparent  beam 

candle-power 

^i"t  less  than  450  cp. 

• ^]ot  less  than  490  cp. 

-■..;..,-.#:....  .Xot  less  than  500  cp. 

••••'••••'• ^'ot  less  than  5011  cp. 

Not  less  than  500  cp. 

Not  less  than  500  cp. 

READINGS    TAkE.\     AT     EACH     STATION     20    FT. 
OF    THE    CENTER) 

Apparent  beam 
■  ..  _  X-  candle-power 

■  •>  •I--"*  >••.■•»'♦•• -Not  less  than     30  cp. 
•  •.......,....  Xot  less  than  110  cp. 

Not  less  than  225  cp. 

Not  less  than  315  cp. 

Not  less  than  350  cp. 


The   above    readings   are   to   be   c  snsidered   independent    of   the    location    of 

i^ity  of  light,  the  design  of  the  reflector,. 


lowmg  Statement:  .  ,■,;:;: 

ith  the  filing  of  rules  is  very  much 
really  covers.  On  its  face  the  law 
yees  and  travelers  on  railroads  by 
etc.  The  boilers  which  admittedly 
ready  covered,  and  the  same  is  true 
lances.  This  leaves  the  machinery 
ed  i)artly  for  safety  and  partly  for 
ng  safety  at  all,  and  consequently 


not  covered  by  this  law. 

"W  hen  all  is  said  there  arA  conq.aratively  few  defects  which 
involve  the  question  of  safetl  viz.:  wheels,  tires,  springs,  side 
bearings,  and  possibly  one  oij  two  minor  matters.  Such  mat- 
ters as  lateral  jilay  in  boxes]  condition  of  shoes  and  wedges, 
crossheads,  and  rod  bushings)  are  not  questions  of  safety,  but 
purely  economic  ones  in  whicl  the  owner  only  is  concerned." 


-    High -Velocity  Steam  Pipi> 
velocity  steam  piping  are  lov 
covering,    etc.,    less    erecting 
weight:  less  radiation  loss;  les 
and  less  difficultv  with  valves  <  f 


c— The  advantages  of  small,  high- 
er first  cost   for  pipe,  valves  and 
and    maintenance    cost;    loss    less 
s  chance  for  water  to  accumulate 
siTialler  size.— Ppavr. 
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RaIlWAY    STOREKEEPERS'    Cb>sVExfibx 


A  Digest  of  the   Reports  and    Papers   Presented    .'• 
at  the  Twelfth  Annual  Meeting,  Held  in  Chicago    5 


-^  .•'  The  twelfth  annual  convention  of  the  Railwaj-  Storekeepers' 
Association  was  held  at  the  Hotel  Sherman,  Chicago,  May  17-20. 
The  association  was  welcomed  to  the  city  by  Mayor  Wm.  H. 
Thompson.     J.   H.  Waterman,   superintendent  of  timber  preser- 

•  ';vation.  Chicago,  Burlington  &  Quincy,  replied  to  Mayor 
Thompson,  and  an  address  was  made  by  E.  D.  Sewall,  vice-presi- 
dent, Chicago,  Milwaukee  &  St.  Paul. 

G.  G.  Allen,  general  storekeeper  of  the  Chicago,  Milwaukee  & 
St.  Paul  and  president  of  the  association,  said  in  his  address  that 
the  association  had  prospered  during  the  past  year,  105  new  mem- 
bers having  been  added,  20  of  whom  were  from  roads  not  pre- 
viously represented.  Referring  to  storekeeping  practices,  he  em- 
phasized the  value  of  well-equipped  .storehouses  in  promoting 
economy,  and  advocated  the  employment  of  supply  cars  on  roads 
whose  location  and  physical  condition  lent  themselves  to  such  a 
practice. 

The  secretary-treasurer  reported  a  total  membership  of  92^, 
and  $546  cash  on  hand/ ./.V;.':..  /■;:.-  ^>.;"/;.;;v\^ 

;i :;^  C  ^^     SCRAP  AND  SCRAP  CLASSIFICATION     ^^-^/-x 

The  real  meaning  t)f  the  word  scrap  is  not  fully  understood 
by  the  average  railroad  employee.  To  most  people  scrap  im- 
plies something  useless,  without  value  and  to  be  disposed  of  only 
by  being  cast  away.  The  fact  that  an  article  has  been  cast  oflF 
does  not  imply  in  any  way  that  it  is  witlK>ut  value  for  some 
other  purpose.  The  economical  handling  of  scrap  in  all  of  its 
phases  is  one  of  the  most  important  items  in  railroad  operation. 
iT'  The  cost  of  handling  scrap  should  be  considered  carefully, 
as  duplicate  handling  is  verj-  expensive.  There  are  some  kinds 
of  scrap  having  such  small  market  value  that,  if  handled  through 
one  or  two  operations  at  scrap  yards  or  on  line  of  road,  the 
actual  cost  of  handling  is  greater  than  the  amount  realized  from 
the  sale  of  the  scrap.  On  the  other  hand,  with  certain  kinds 
of  scrap  one  handling  or  operation,  such  as  sorting  out  pieces  of 
certain  size  or  length,  or  cutting  a  few  bolts  and  rivets,  will 
result  in  a  saving  of  several  dollars  per  ton  when  the  scrap  is 
placed  on  the  market.        j'..":    "    "    '•'     ''''i^' ,  ^•■^•^•.  f""  ;  ";,J::. ':. 

Scrap  should  be  picked  up  by  section  gangs  daily  and  as^ 
sembled  at  points  designated,  such  as  tool  houses,  etc.  .\fter 
it  is  assembled  at  these  points  it  should  be  loaded  at  intervals 
suitable  to  conditions.  !•  -.'X  ; '!\i  ^- V:>:;' >/ - /..^;  ;  .'..\''^;^;  W- ^v' 
..  :••  In  loading  scrap,  rails  and  frogs  should  be  loaded  sepa- 
rately from  track  scrap,  if  possible.  Mechanical  scrap  picked 
up  off  the  right  of  way  and  in  yards  should  be  loaded  sepa- 
rately ;  serviceable  roadway  material  should  be  separated  and 
transferred  from  time  to  time,  instead  of  ordering  new  material. 

Mechanical  scrap  should  be  forwarded  to  the  nearest  mechan- 
ical shops  or  supply  yard  for  reclaiming.  After  reclaimed  ma- 
terial has  been  removed,  the  car  should  be  loaded  to  capacity 
with  other  scrap  and  forwarded  to  the  place  designated  as  a  gen- 
eral scrap  or  supply  yard,  for  making  ready  for  the  market. 

In  the  handling  of  scrap,  important  features  to  consider  are 
the  equipment  and  back  haul.  The  selection  of  equipment  should 
be  made  from  cars  used  for  rough  freight  handling:  consider- 
ation should  also  be  given  to  the  loading  of  scrap  in  open  or 
closed  cars  to  suit  conditions  at  the  general  supply  or  scrap  yard. 

Another  feature  that  should  be  followed  up  very  closely  is  the 
loading  of  equipment  to  full  tonnage.  Oftentimes  scrap  is  for- 
warded long  distances  with  light  load,  whereas  it  could  be  started 
out  with  a  light  load  and  all  scrap  picked  up  until  reaching  gen- 
eral headquarters,  by  which  time,  if  properly  handled,  the  car 
would  have  its  full  tonnage,  v'  ^.vV;:  V.-  ^^\  '  ..;^.^ 
-'.  ■    Special    care    should    be    given    to    the    switching    of    cars  iii 


and  around  scrap  yards  with  a  view  of  curtailing  unnecessary - 
switching.  It  is  necessary  that  cars  loaded  ready  for  weigh- 
ing be  pulled  out  at  certain  intervals  in  order  to  save  switch- 
ing and  as  many  cars  as  possible  should  be  handled  at  this 
particular  time,  with  the  understanding,  of  course,  that  other 
cars  will  be  set  immediately  for  reloading.  Scrap  should  not 
be  loaded  in  foreign  cars  unless  this  is  absolutely  necessary, 
and  in  case  it  is  loaded  in  foreign  cars,  the  scrap  yard  fore- 
man should  give  these  preference  in  order  to  release  the  cars 
promptly.  .;  ^  ^^^-^ :.:;-:,  -v.  ;^?v^:v- .:,■■•  ■■-■y:::  •  v^s--^ ••■■,'-»-  •  ■ :'" 
[The  committee  suggested  the  special  preparation  of  certain 
specified  items  of  scrap  not  covered  in  the  scrap  specificatiim,  in 
order  to  obtain  a  better  price,  the  understanding  being  that  this 
will  not  change  the  present  scrap  classificatit>n.|     >.  ■.■:-•;  .•     ..:- 

The  report  is  signed  by  W.  Davidson    (chairman).  111.  Cent.; 
W.  A.  Linn.  C.  M.  &  St.' P. :  A.  L.  Tucker.  C.  &  X.  \V. :  H.  E. 
Rouse,  C.  G.  \V. ;  J.  F.  Rothschild.  C.  B.  &  Q. ;  F.  A.  Bu.shnell, 
C::N„  and  H.  Scatchard,  X.  &  W.  -:/%;-ryV'%'^iy  .r^':-.:^-''^ 
'Discussion. — Several  members  did  not  approve  the  addition  of 
■  a  classilication  for  miscellaneous  mixed  scrap:  <^»thers  believed  it 
necessary  in  order  to  provide  for  small  roads  without  means  of 
classifying  and  preparing  scrap.     Reference  to  the  separation  of 
high  speed  steel  scrap  brought  out  the  fact  that  most  roads  do' 
not  have  any  to  sell,  a  great  many  Welding  the  small  pieces  on  : 
soft  steel  and   thus  using  them   up.     Several  members   were  of 
the   opinion  that   scrap    should   be    sold   direct   to   the   consumer 
and  that  the  scrap  dealer  be  eliminated.     It  was  decided  not  to 
adopt  the  mixed  and  miscellaneous  scrap  classilication.:   ;/^^.....^ 

:       '  ;^ '    RECLAMATION  OF  MATERIAL      ^     '    ^-       - 

An  abstract  of  the  report  of  the  Committee  oil  Reclamation  of 
Material,  as  well  as  a  description  of  the  Great  Xorthcrn  plant, 
will  be  found  in  the  Shop  Practice  Section  of  this  issue...    .'"'i^ 

ACCOUNTING  FOR  SECOND  HAND  SERVICEABLE 

MATERIAL 

;^.'v};:v"- ■  By  c.  H'^AMsopf'""'  ■"'"■■  "■  ■:■;•■;■;.  ■::i- 

Assistant  Auditor,  Chicago,  Burlington  &  Quincy,  Chicago,  III,''-.  •• -■.'': 

With   full   appreciation  of  the  highly  important   part   it   takes 
in    the    purchase    of    material,    there    is    yet    reason    to    iR-lieve 
that  in  nothing  does  a  store  department  render  greater  service 
to   the   company   it    serves   than   in   judicious   and   persistent   ef-  . 
forts  to  avoid  purchases. 

Storekeeping  is  many-sided  and  only  by  developing  all  sides 
in  their  just  relation  and  proportions  to  each  other  will  the 
store  department  as  a  whole  take  and  maintain  its  proper  place 
in  the  railroad  organization.  Its  primary  object  is  to  secure  the 
most  economical  care  and  use  of  material  and  in  that  work,  ac- 
counting, in  its  usual  acceptation,  though  secondary  and  com- 
plementary, has  an  important  part  in  that  it  puts  the  results  of 
the  care  and  use  into  record  form,  which  is  of  value  in  propor- 
tion as  it  truly  reflects  the  physical  conditions  and  transactions, 
-"Accounting  for  released  material  is  somewhat  different  from 
other  phases  of  traterial  accounting  in  that  it  can  lie  absolutely 
controlled  in  both  the  debit  and  credit,  as  the  values  are  es- 
sentially arbitrary.  The  main  consideration  under  such  con- 
ditions is  the  use  of  values  that  will  best  harmonize  with  the 
values  fixed  by  purchase  and  will  be  the  most  natural  to  apply. 
The  commercial  theory  and  practice  in  the  handling  of  second 
hand  material  cannot  be  properly  applied  to  railroad  account- 
ing as  the  railroad  is  its  own  best  customer  and  there  is  neither 
profit  nor  sense  in  "robbing  Peter  to  pay  Paul."  which  is  prac- 


:■  ■/'■t:- 
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ticaiiy  the  case  when  one  account  Of  department  is  allowed  to 
take  advantage  of  another. 

'•  Material  returned  to  store  stock  is  naturally  divisible  into 
three  classes  for  which  fixed  bases  of  value  can  be  established : 

1.  Usable  in  its  present  form;  value,  same  as  corresponding 
new  material. 

:  2.  Needing  repairs  to  make  it  usable;  value,  a  fixed  percent- 
age of  corresponding  new  material  when  released  and  full 
value  when  repaired. 

3.  Scrap,  not  tit  for  use  or  repairable;  value,  fixed  prices  as- 
cording  to  kind.    '--•':'■ 

•  .Considering  these  classes  in  the  order  named,  as  the  phys- 
ical condition  of  released  material,  whether  salvage  or  unused, 
Sxes  the  class  to  which  it  should  belong,  it  is  entirely  prac- 
ticable for  store  department  men  to  determine  when  an  article 
is  usable  and  to  account  for  it  at  its  proper  value,  without  any 
supplementary  description  of  its  condition,  as  the  fact  that  it  is 
issued  for  use  is  evidence  enougli.  On  the  other  hand,  if  usable 
second  hand  material  is  handled  on  a  percentage  basis,  more 
or  less  distortion  of  the  material  account  will  surely  follow. 
When  received,  any  desired  percentage  can  be  readily  applied. 
as  there  is  no  question  then  as  to  the  fact  that  it  is  second  hand, 
but  in  the  issue  the  distinction  must  be  made  on  the  appearance 
of  the  article,  and  often  by  the  average  man  under  working  con- 
ditions. However  appealing  the  method  may  be  in  theory,  and 
it   looks  good,   in   practice   it   is   both   unsafe   and   unnecessary. 

As  material  in  stock  is  issued  at  its  stock  value,  regardless 
of  the  current  market  price,  so  should  uniformity  in  value  of 
second  hand  material  be  maintained,  regardless  of  its  particular 
use.  with  only  such  self-descriptive  exceptions  as  are  expedient 
on  account  of  values  and  accounts  involved,  and  they  are  sur- 
prisingly few. 

As  material  needing  repairs  becomes  usable  when  repaired, 
it  naturally  follows  that  its  value,  when  released,  should  be 
the  usable,  or  new  value,  less  a  percentage  allowed  for  repairs. 
Before  it  is  repaired,  it  is  not  available  for  issue  and  therefore 
cannot  be  charged  to  the  material  class  from  which  the  re- 
paired article  will  be  issued.  The  two  c«mditions  can  l)e  satis- 
factorily met  by  charging  the  released  value  and  cost  of  repairs 
to  a  material  class  designated  as  scrap  and  crediting  that  class 
at  usal)le  value,  as  scrap  can  readily  absorb,  in  its  adjustment. 
all  Jiflferences  caused  by  the  varying  cost  of  repairs.  The  greater 
part  of  scrap  ordinarily  is  sold,  so  that  the  actual  value  is  de- 
termined by  the  market,  but  so  far  as  the  accounting  is  con- 
cerned the  values  can  and  should  be  fixed,  subject  to  adjustment 
when  the  sales  are  made.  ':••  -   ■/' ' 'V'V  v-'^    ■^' ■  ^' '':^  •  i^.:-    ■ 

,  In  the  three  sub-divisions,  released  material  touches  many 
phases  of  storekeeping  and  for  its  efficient  iiandling  and  ac- 
counting deiuands  the  closest  co-operation  in  the  physical  and 
accounting  work.  An  effective  working  plan,  therefore,  must 
not  only  meet  the  various  complications  with  definite  rules, 
but  must  have  rules  that  fit  the  working  conditions  at  the  phys- 
ical end, 

V     ^;^-::     r  RECOMMENDED  PRACTICE  ;    ■  ^^/ 

The  conmiittee.  instead  of  presenting  additional  recommenda- 
tions, feels  that  it  is  desirable  at  this  time  to  call  attention  to  the 
recommended  practices  already  made  by  the  association.  Cor- 
respondence with  about  50  railroads,  reltive  to  the  recom- 
mended practice,  shows  that  on  the  whole  great  improvement 
in  the  economical  handling  of  material  could  be  made,  provided 
many  reconunended  practices  as  outlined  by  the  association  were 
actually  put  in  use  by  the  different  roads. 

Due  to  the  different  methods  of  handling  and  accounting,  it  is 
impossible  at  the  present  time  to  make  a  i)roper  comparison  of 
the  efHciency  of  the  stores  department  on  the  various  roads. 
The  greatest  fault  is  with  the  storekeepers  themselves,  in  not 
forcefully  bringing  these  practices  to  the  attention  of  their  own 
roads,  and  calling  attention  to  concealed  expenses  in  handling 
material. 
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To  properly  ci  mpare  the  work  of  the  stores  department,  we 
must  have  a  common  basis  cif  arriving  at  the  store  expense,  and 
a  system  of  accounting  whioh  will  not  conceal  or  wrongly  dis- 
tribute the  cost  of  handling  material.  It  would  appear  that 
under  the  present  rules  of  tlie  Interstate  Commerce  Commission 
the  cost  of  handling  at  least  could  be  compared,  but  such  is  not 
the  case.  Store  expense  on  many  roads  covers  only  the  store- 
keepers' pay  roll,  practically  all  other  expenses  being  charged 
to  operating  accounts.  Mani-  storekeepers  do  not  do  their  own 
accounting.  Storekeepers  who  actually  do  all  the  work  that 
they  should  do  and  handle  their  organization  properly  are  put 
in  a  false  light  by  other  storekeepers  who  only  do  part  of  the 
work  and  are  only  charged  with  a  portion  of  the  cost  of  hand- 
ling and  accounting   for  material. 

It  should  be  the  duty  of  trie  auditing  department  to  see  that 
all  the  expenses  of  handling  and  accounting  for  material,  no 
matter  by  what  department  [erformed,  is  charged  to  the  proper 
account. 

Attention  was  called  to  the  report  presented  at  the  convention 
of  1914  by  the  accounting  co  nmitiee,  and  a  paper  in  connection 
therewith ;  and  the  report  of  the  committee  on  the  book  of  rules, 
presented  at  the  same  convention.  These  two  reports  are  so 
complete  that  the  committcer  recommends  that  the  association 
urge  each  member  to  submit  them  to  their  respective  roads  for 
adoption.  The  following  in  )articular  appears  to  be  absolutely 
necessary  to  the  efficient  anc  economical  handling  of  store  de- 
partment  work : 

The  general  storekeeper  sh  )uld  have  entire  charge  of  all  ma- 
terial belonging  to  the  comppny,  which  is  not  actually  in  use. 
regardless  of  location.  All  unapplied  material,  new,  second-hand 
or  scrap,  should  be  carried  ir  his  accounts  and  under  his  juris- 
diction. 

The  accounting  for  all  material  in  stock,  necessary  charges 
and  distributions,  including  the  making  of  vouchers,  should 
be  handled  liy  the  storekeepei  and  charged  to  store  expense. 

In  order  to  arrive  at  honest  comparisons,  all  labor  expenses 
by  other  departments  in  hand  ling  material  should  be  charged  to 
the  proper  account — Material  store  Expense.  This  will  do  more 
than  anything  else  in  placing  the  store  department  on  a  proper 
foundation. 

The  handling  of  scrap  mat«  rial  and  the  sorting  and  reclama- 
tion of  it  is  not  properly  a  material  store  expense  item  and 
each  department  should  stant  the  labor  cost  of  the  initial  de- 
livery to  the  st<jre  department  All  labor  expended  by  the  store 
department  in  unloading,  sortiig,  preparing  for  sale  and  loading 
should  be  charged  to  the  val  le  of  the  scrap  as  carried  in  the 
scrap  class  or  account.  The  cost  of  reclamation  should  be 
charged  to  the  article  reclaimed  as  far  as  possible  by  the  use 
of  reclamation   orders.  \ 

.\  classified  statement  of  raaterial  received,  issued  and  on 
hand  should  be  made  so  that 'proper  attention  could  be  given 
to  the  different  classes  of  material. 

Disbursements  should  inclu  le  only  material  actually  used 
or  disposed  of;  transfers  betw«  en  stores  are  not  disbursements; 


labor    in    maintenance   or   cons 
excluded    from    material   disbu 


ruction   of   equipment   should    be 
sements;    material    in    course    of 


manufacture,  including  labor  Expended,  should  be  included  as 
material  stocks ;  temporary  tra  :ks  and  material  suspense  in  con- 
nection with  them  should  be  e|ccluded.    ,■,;;■  ;' .=  .V  ;^;  ..;.  r-  .  • .    ' ;. 

ivery   is   not   understood    or   ap- 
roads ;   consequently,   it  is  not  in 


The  importance  of  store  d( 
preciated  on  many  of  our  rai 
general  use. 

While  a  majority  of  railroad!  operate  supply  cars,  the  greatest 
efficiency  as  regards  their  usef  ilness  has  not  been  reached.  On 
many  roads  this  car  or  cars  simply  distribute  oil  and  a  few 
light  supplies.  The  supply  ca  •  or  train  is  the  connecting  link 
between  the  storehouse  and  the  user  of  the  material  on  the  road, 
and  should  be  the  one  great  fa«tor  in  properly  handling  and  de- 
livering on  the  ground  all  material,  tools  and  stationery  rc- 
(|uired    for  all   departments   an^   at  the  same   time   pick   up   all 

.  ••.  •['^ ' y ■',    '' .•■■'•■•«" •->•.■•..."'..?» .•-'y..,' 

:      ,'■■•.•..:•'■■<■:.  •  ••    .-i^  -■-,,•;■, 7-:> 
•  ••.•■•••'-:...••,■•'•■-  •.•■■•.    .•..■'•"■"  1.. •..',■■>"■■"■■'.'■  - 
.  -.  "■•-■.,"•  ..<    •■.  •!•■!•..    ■  •■'.    •■  • .  •• 

•.••.-■•    •.■-.'■••.•••■•;■...■■.■..      .xj-   -.y 


June,  1915 


RAILWAY   AGE   GAZETTE,   MECHANICAL   EDITION 


^^mOt: '. 


scrap  and  surplus  material  and  bring  it  to  the  storehouse. 
The  report  is  signed  by  D.  D.  Cain  (chairman),  S.  A.  L. ; 
A.  M.  Gage,  L.  E.  &  \\ . ;  Clarence  Foster,  X.  Y.  C. ;  L.  O. 
Genest,  C.  P.;  J.  J.  Opheim,  G.  X.;  W".  A.  Miller,  Southern; 
.  H.  C.  Cook,  S.  P. ;  J.  R.  Mulroy,  Pullman  Company,  and  H.  S. 
Burr,  Erie.    -       .,,,.,,,,.;   ,      :.,...•;; ■_■.-,   -•■...  :•'  ..vv^>  ;--  .V-,  -;■ 

•: 4^ '-'^...■?}-^\\,':-r^''^' .     PIECE  WORK  ■.■'.:./l;,:'f-Q) •CS-v'^;^v?- 

Previous  papers  and  committee  reports  have  fully  outlined 
the  advantages  to  be  derived  from  the  piece  work  system;  have 
shown  how  to  install  and  maintain  the  system;  provided  forms 
for  records,  and  have  also  given  a  few  concrete  examples  of 
economies  which  can  be  effected.  There  has  seemed  lacking, 
however,  information  as  to  the  compilation  and  phraseology 
of  the  schedules,  and  this  feature  the  committee  has  endeavored 
to  cover  in  this  report  on  a  limited   scale. 

In  making  up  a  piece  work  schedule  it  should  first  be  properly 
classified.  The  scrap  dock  employees  would  not  be  interested 
in  schedules  for  handling  luml)er,  nor  does  the  ice  house  force 
:care  anything  about  schedules  for  handling  rail  and  track  ma- 
terial ;  hence  it  is  recommended  that  the  schedule  be  com- 
piled in  sections  so  that  each  shop  or  yard  can  be  furnished 
that  portion  of  the  schedule  which  affects  the  work  it  has  in 
hand. 

It  is  not  expected  that  the  classification  given  will  suit  all 
'cases,  but  should  be  modified  to  cover  conditions  as  they  exist 
in  each  individual  case.  The  classification  of  the  schedule  is  as 
•  folI(jws : 

Concrete  products— manufacturing  and  handling;  ice;  lumber, 

'switch    ties,    piling,    poles    and    posts ;    miscellaneous    storehouse 

material ;  rail  and  track  material ;  scrap  and  reclamation  material ; 

.  siiinal  material:  tools  and  machinery;  track  ties  and  tie  treating 

chemicals. 

Schedules  under  the  various  classified  headings  should  be 
arranged  in  numerical  and  alphabetical  order.  The  heading 
"Miscellaneous  Storehouse  Material"  may  lie  sub-divided  to 
suit  conditions.  One  alphabetical  index  should  cover  the  com- 
plete schedule.  •    /  ;  ■     -  -:      '•''•'■■'.■■'■' -'■''■-^■;  '^i^''^   ^• 

[Examples  were  included  in  the  report  showing  the  method 
used  in  preparing  the  schedules! 

The  following  instructions  should  constitute  a  preface  to  each 
copy  of  the   schedule.  '■  '    "         ' 

All   work   unless   otherwise    specified   is  to  be   done   by  hand. 

Derrick    prices    and    machine    work    includes-  all    work,    fixing 

tackle    and    machinery    and    doing    the    necessary    switching,    as 

well  as  transferring  from  previous  jobs  unless  otherwise  speci- 

''$tl^''-:'':'-':  ■■:/■■  '■■  •■■■•V ■■-■■•■  ■■•  ^.'^v;v•;'■■■^;^■">■^:^..:■■■.  ■■■"'■;  ><v-v.-;v;'Vh  ' 

Loading  includes  getting  material  from  the  storage  place, 
placing  in  the  car,  and  properly  blocking  it  for  shipment  unless 
otherwise   specified. 

Unloading  includes  taking  from  the  car  to  the  storage  place, 
inspecting,  taking  out  culls  and  properly  piling  or  placing  in 
■racks  or  bins,  unless  otherwise  specified. 

Prices  per  "job"  or  per  "trip"  for  derrick  or  hand  work  are 
to  be  paid  only  when  it  requires  the  extra  switching  or  trips 
for  the  work.  They  are  not  t(^  be  paid  when  it  does  not  re- 
quire extra  switching  or  trip  and  when  the  work  can  be  done 
in  connection   with  other  work. 

Rubble  car  prices  include  all  handling  of  car  tp.  and  from 
work,   unless  otherwise   specified.  ..-:..'.:■..■: 

The   report  is  signed  by  W.  W.   Eldridge    (chairman).   C.   B. 

&  Q.;   B.  W.  Griffith,  N.  Y.  C;   Geo.   Holmes.  M.  C;   W.   H. 

.  Thorn.  C.   St.   P.   M.  &  O. ;   F.  J.   McMahon.   X.   Y.   C. :  J.   A. 

Stewart.    N.    Y.    O-    &    W.,    and    \V.    E.    Brownell.    Lack.    Steel 

Company.     ':.>'''-••    •:■     ■■■■■•:;'  y"'-''''  v^''"^;'  '■.  ■'■  ■■"f-  ■■■'^■'■^•■"'■^'"■'■■'■^ 

Discussion.— \t  developed  that  only  a  few  roads  were  using  piece 
work  in  the  stores  department,  but  that  these  few  are  well  satis- 
fied with  the  results  which  are  being  obtained.  The  Chicago  & 
North  Western  finds  a  considerable  increase  in  the  work  accom- 


plished, and  no  neglect  of  in.spection.    More  supervision  is  needed 
with  piece  work.     Kates  should  not  be  cut  when  a  man's  earnings., 
increase.  .  ■"_, 

vv:  '5  A^CO'^NTING- MATERIAL  STORE  EXPENSES    :=;!::' 

V-    In    recommending    rules    governing    the    accounting    for    nia- •' 
terial  store  expenses,  the  committee  sets  forth  the  principal  and 
general  expenses  which  are  concerned  and  connected  with  store 
department  operations.     In  the  purcliasing  department,  material 
store  expenses  are  chargeable  with  the  pay  of  general  and  local 
purchasing  ofiicers  and  their  assistants  and  employees  of  the  pur-, 
chasing  department;   also,  their  traveling,  office  and   other  ex-, 
penses  incurred   in   purchasing  material   and   supplies.      The  two'. 
exceptions    are    amounts    expended    for    purchasing    stationery,  ■ 
which  are  chargeable  to  stationery  store  expenses;  and  pay  and 
expenses  of  officers  and  employees  engaged  in  purchasing  a  single 
class  of  material    or  supplies^  such    as  ties  or    fuel,  which  are 
chargeable  directly  to  the  cost  of  that  particular  class  of  material.;- 
or  supplies^. ;   •'--■v.-''    '    -.  "^?;;^-    -   .:  y.-.  ^■;  •'  v^  ^;-)^.   ''   -^  '-.'■  -r";!  .'■■:;'-;  -.r 

[Similar  analyses  of  the  charges  against  niateriat  store  ex*.;,- 
penses  are  given   for  storekeeping.  inspection,   switching  service,..  .^ 
motive  power  and  car  departments,  maintenance  of  way  depart-/  .' 
ment,  construction  department,  handling  supplies  for.  and  prodr-!.\  ■; 
ucts   from  company   industries,  handling  rail   and   ties,  hamlling 
ice,    handling   bridge   material,    signal   material,    structural    steel, 
etc.,   which   is   shipped  direct  to  the  jobs,   handling   scrap,   and 
accounting.]     ...:-,./:  ,     ■      .>  .V'v' >;'^: ':  ;^^'-^-"  V'"/^^^^  ■'■'■-- 

In  the  application  and  distrihution  of  material  store  expenses, 
IKTcentage  rates,  representing  material  store  expenses,  should  be 
assessed  according  to  the  issues.  The  percentage  should  remain 
in  effect  until  conditions  may  warrant  a  change,  which  may  be 
made  monthly  or  otherwise  during  the  fiscal  year.  .    r     ;;     •'. 

Material  store  expenses  are  chargeable  on  the  value  of  ma- 
terial issued  for  construction  and  additions  and  betterments, 
as  well  as  for  operating  expenses ;  they  are  not  chargeable  in 
connection  with  transfers  of  material  and  supplies  as  between 
stores  and  stock  accounts. 

Material   store   expenses   are   chargeable  on   the   value   of  the    - 
gross  issues  from   stock,  regardless  of  the  value  of  scrap  and 
second  hand  material   released  and   received  in  exchange;  they  ;■ 
are  chargeable  on  the  value  of  the  material  issued  to  the  shops 
for  the  manufacture   of  goods  on   store  department  orders  and 
are  also  chargeable  on  the  value  of  all  shop  manufactured  goods 
issued    from    store    stocks.     Material    store   expenses   should    b0.. 
assessed  on   the   value  of  material  and  supplies  sold  from   store 
department  stocks. 

•  A  ledger  account  entitled  Material  Store  Expenses  should 
be  established,  for  the  specific  and  exclusive  purpose  of  prcK:.. 
viding  a  suspense  account  through  which  to  clear  all  debits  and 
credits  appertaining  to  the  operatioii  of  the  store  dtparttntnt. 
This  account  should  l)e  credited  with  the  amounts  accruing  from 
the  application  of  the  percentage  for  material  store  expenses  to  ; " 
the  value  of  goods  issued.  The  balance  in  the  account,  if  debit, 
would  represent  undistributed  expenses  due  to  the  prescribed 
percentages  being  insufficient  to  clear  the  account;  if  credit,  due 
to  the  prescribed  percentage  being  greater  than  the  percentages 
that  would  have  cleared  the  account.      .■.-,•;..;.;- 

The  account  should  be  cleared  in  June  account  of  en(^  year 
by  using  for  the  prescribed  percentages  the  rates  of  per  cents 
that  the  actual  expenses  bear  to  the  actual  total  material  issues 

for  the  month.      ;.;    ^  >/    \ ., .  y^S";;,  "  >;'".-  ;=^i^x  .• "  s  ^r i  - "^  .^;--^". 

Stationery  store  expenses  should  be  handled  separately  from^, 
but  similarly  to  material  store  expenses.  .: '  ; 

The  report  is  signed  by  P.  J.  Shaughnessy   (chairman).  Erie;-  -v: 
E,L.  Fries.  U.  P.;  H.  H.  Laughton.  Southern:  E.  E.  McCrackeiv.'.' 
B.  &  L.  E.;  D.  A.  Williams.  B.  &  O. ;  Chas.  1.  Davis.  D.  L.  &  W.,;  •■;■ 
and  J.  W.  Camp.  B.  &  M.  :P. 

Discussion. — The  discussion  centered  largely  on  the  charging 
of  expenses  for  the  handling  of  scrap.    In  this  respect  the  report 


■<■  >'<•'  ■: 
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conflicted  with  the  reports  of  the  committees  on  Recommended 
Practices  and  Reclaiming  Material,  and  was  tinally  amended  to 
agree  with  them. 

t--'^-':/'^fi;y:'c:^'S\,y    STATIONERY    h.:.'\,..  -'^  -'^.-V;'  S:-^''::' 

The  weak  si>i>t  in  the  handling  of  the  stationery  supplies  by 
the  stores  department  is  that  the  buying  may  then  be  done  by  a 
purchasing  agent  removed  from  the  stores,  and  much  unneces- 
sary correspondence  and  referring  of  questions  back  and  forth 
is  entailed.      ^(;  v..  v. ..,=.•:  ;<'.;•  -\-  ■■'■■■.-■..  ■.>''/■..  ^•'V:-\V-;;-;,r'=^.;.-^i':  V:'-  '."-■ 

The  strong  points  in  favor  of  the  handling  of  stationery  by 
the  stores  department  are:  An  organization  for  the  handling 
of  supplies  and  material,  ordering,  receiving,  storing,  distributing 
and  accounting  for.  The  receiving  clerk  or  clerks  of  this  organ- 
ization can  receive  stationery  at  less  additional  cost  than  can  a  de- 
partment created  for  that  purpose  alone;  the  porters  who  handle 
general  supplies  can  handle  stationery  supplies  at  less  additional 
cost  than  can  porters  who  are  maintained  for  that  purpose  alone ; 
the  distributing  force  which  distributes  general  supplies  can  dis- 
tribute stationery  supplies  in  addition  to  general  supplies  at  less 
•cost  tiian  a  force  maintained  for  that  purpose  alone;  the  ac- 
countants who  handle  accounts  for  general  supplies  can  handle 
the  additional  accounts  for  stationery  at  less  cost  than  can  ac- 
countants maint'iined  for  that  purpose  alone.  All  of  these  men 
having  wider  general  training  than  would  men  handling  station- 
ery only,  should  do  the  work  better. 
-V  The  conclusions  arrived  at  are:  !•-   -,~    •   ■   '^ ■ '    ~  '■'■'■■':''' ^ ' ■■  '.:.'  - 

1.  That  the  handling  of  the  staiioncry  should  be  done  in  con- 
nection with  the  general  stores. 

2.  That  stationery  should  be  charged  out  in.  detail,  the  same  as 
other  material  and  supplies.     ■'/.■•' ■'v-^    '':"•■  /'-V         ■■'i-  '■■■'■■.'  .'"■■:•■ '\ 

: :.  3.  That  while  the  receiving,  accounting  and  shipping  facilities 
of  the  stores  i)e  made  use  of  in  the  handling  of  stationery  sup- 
plies, the  stationery  should  be  a  department  by  itself  within  the 
stores,  to  the  extent  that  the  stationer  devote  his  whole  time  to 
stationery  matters,  and  that  he  be  the  stationery  buyer.  In  no 
case  should  the  general  storekeeper  be  called  on  to  do  all  the  buy- 
ing of  stationery. 

The  stationery  organization  should  be  a  part  of  the  regular 
store  organization  under  the  general  storekeeper,  the  staff  to  con- 
sist of  the  stationer,  stenographer  and  stock  room  man,  with  the 
necessary  help  to  handle  the  stock,  according  to  the  size  of  the 
road.  Requisitions  for  purchase  of  stock  supplies  shoidd  be  made 
up  by  the  stock  man.  The  requisitions  should  then  be  checked  by 
the  stationer  and  linally  should  be  ai)proved  by  the  general  store- 
keeper for  i)urcliasf. 

The  stationery  stock  room  should  be  of  ample  size  and  laid 
out  in  sections;  a  section  to  accommodate  the  forms  belonging 
to  each  department,  and  a  miscellaneous  section  to  care  for  forms 
and  supplies  common  to  all  departments.  There  should  be  a 
catalog  of  stationery  ma<le  up  in  cheap  form,  so  that  it  could  be 
renewed  at  small  expense,  and  a  copy  of  this  catalog  placed  in 
each  office.  The  catalog  should  be  made  up  to  correspond  to  the 
stock  room.     ■-;;::;   i^.  ;^    ••  ■ 

Each  departmciit  should  have  its  own  series  of  numbers  and 
symbols.  Thus,  the  motive  power  department  would  be  given 
I  to  200.  and  its  forms  would  bear  its  number  and  letter,  thus — 
F.  lf;0  M.P.  Miscellaneous  should  have  its  own  numl)er  and  let- 
ter M.  Each  section  should  be  marked  with  a  small  sign,  as 
"Motive  Power  1  to  200,"  and  the  pigeon  holes,  or  shelves,  num- 
bered for  the  forms  placed  in  them.  In  addition  to  the  shelving 
for  forms  there  should  be,  of  course,  a  sufficient  number  of  cup- 
boards and  drawers  to  hold  the  other  material  and  supplies.  The 
one  thing  absolutely  necessary  about  a  storeroom  is  that  it  be 
big  enough.  ■  '       '        :-  ■■-  ••    ■■■-■■■■"  •  - -'  '    ■ 

The  report  is  signed  by  E.  J.  McVeigh  (chairman),  G.  T. ; 
C.  H.  Rost.  C.  R.  I.  &  P.;  R.  C.  Crosby,  Wabash;  O.  T.  Burleigh, 
B.  R.  &  P.:  X..C.  Fos9,  Ann  Arbor,  and  R.  A.  Weston,  X.  V„, 

N.  H.  &  H.  ■■'■"'V.r'.-.^---.  -'■"■" 
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l]yy^-       SUBSTITUTES  FOR  EXPENSIVE  LUMBER    \  ; V- 

"■':'::,';:■,■::?;'  BY  W.  ri.  CLIFTON  ] ^.(-'^y/']:; ,~:- 

•'  ■•  Lumber  Agent,  Baltimore  &  Ohio.    Baltimore,  Md. 

As  in  other  lines  of  industry]  there  are  certain  practices  which 
are  folk)wed  in  the  use  of  lumper  in  railroad  shop  and  building 
work  today,  which  have  been  unchanged  for  many  years,  regard-V: 
less  of  the  decrease  in  the  supply  and  increase  in  the  cost  of  the 
lumber  used,  or  the  fact  that  otner  kinds  of  lumber,  equally  well., 
adapted  to  the  purpose,  are  m9re  easily  and  cheaply  obtained. 
This  condition  seems  to  be  duej  largely  to  a  lack  of  knowledge 
of  the  characteristics  of  materials  other  than  the  ones  which  have'' 
always  been  used  for  certain  purposes. 

There  are  many  occasions  wh^n  1  in.  by  12  in.  by  16  ft.  white 
pine  of  good  grade  is  ordered  ^hen  1  in.  by  8  in.  by  12  ft.  to 
16  ft.  yellow  pine  cypress,  spru^re  or  even  hemlock  of  a  lower  "' 
grade  would  answer  equally  well  for  the  purpose,  and  would  cost 
considerably  less.     White  pine  for  pattern  work  is  frequently  or- 
dered to  be  12  in.  and  over  in  width,  when,  if  ordered  8  in.  and 
over  with  a  limit  on  the  percentage  of  widths  under  12  in.  accept-' 
able,  the  lumber  would  cost  less,  pnd  the  widths  under  12  in.  will 
usually  be  found,  piece  for  piecej  to  be  of  better  quality  than  the. 
wide  stock.  1 

.\ot    very    long    ago,    while    pissing   through    a    cabinet    shop  , 


in    a    railroad    mill,    I    observed 


trays  of  a  i)eculiar  design   in  tie  course  of  manufacture.     The 


boxes    were    being    made    from 


a    large   number   of   boxes   or 


clear    yellow    ptjplar    and    were    • 


heavily  inmed,  and,  I  think,  were  mounted  on  small  truck  wheels. 
Lixm  inquiry,  I  was  informed  th  it  they  were  to  be  used  as  tool  : 
boxes   by   machinists   and   car   n  jair   men   for  keeping  together    • 
their   wrenches  and  tools,  and   far  moving  them   from   one  job  ;, 
to  another.     Now,   when   those    trays   were   fmished,   they   were V; 
beautiful  to    look   upon,   the   brij  ht   yellow   of   the   heart   poplar   j 
standing   out    in    contrast    to    th<    black    iron    branches,    but    the  > 
first  time  a  car  man  threw  his     8  in.  wrench  or  his  iron  jack 
lever  against  the  side  or  end  of  (  ne  of  those  boxes,  an  abrasion    ^ 
would    appear    in    the    soft    surfa  :e    of   the    wood   in    which    one  ': 
might  lay  a  linger,  and  in  a  ver;    short  time  the  body  and  par- -  • 
titions  of  the  Imx   wduld  be  goit.     N'ellow  pine  or  oak  would  v-- 
have   been   a   more   dural)le   material,   and    would   have   cost  ap- 
proximately 50  per  cent  less  than  the  poplar,  but  the  force  in    • 
that    shop    knew    little    about    yellow    pine,    except    that    it    was  '• " 
more  difficult  to   work,  being  hasder  in   texture,   and   I   believe,  ■,■.- 
they  considered  oak  too  heavy ;   Sut  they  did  know  poplar  and   ' 
white   pine  and  no   doubt   figured   that,   if   it  was   good   enough  . 
for  cab  panels  and  coach  siding,  it  was  good  enough  for  the  tool    ; 
boxes. 

The  storekeeper  di<l  not  use  t  lose  tool  boxes,  but  he  sup- ;.: 
plied  the  stock  to  make  them,  and,  perhaps,  accepted  the  boxes" 
in  his  -Stock  and  issued  them.  He  is  interested  to  the  extent  iV 
that,  when  the  practice  of  using  such  expensive  material  for  " ; 
ordinary  purposes  is  discontinuec  ,  he  will  have  to  carry  less  '  • 
of  it  in   stock  and  his   stock  bala  ice   will   drop  proportionately.  V 

Noting,  about  a  year  ago.  that  a  certain  slu)p  was  ordering  '/■ 
very  frecjuently  1  in.  by  16  ft.  >  o.  2  white  pine  barn  boards,  '• 
inquiry  was  made  as  to  the  purpt  se  for  which  they  were  used. 
Among  other  things,  it  w  as  learntd  that  quite  a  large  quantity  •  • 
of  the  boards  were  being  ripped  ko  2  in.  and  3  in.  strips  and  -• 
shipped  out  on  the  line  for  staring  explosives  in  shipments  ;.;. 
and  for  stripping  powder  cars.  Hemlock  and  chestnut  cut  to  • 
the  desired  size  is  now  being  pur  ihased  for  this  use  at  a  cost  ;  ' 
of  $18  to  $20  per  thousand  feet.  The  w  bite  pine  cost  $27  to  /...". 
$32  per  thousand  feet.  Old  car  sii  ing  and  other  waste  material  '..". 
is  also  being  used. 

On  tw  o  occasions,  at  different  i  hops,  it  has  been  found  that . 
track   shims   were  being  made   frcm   new   white  oak   purchased    • 
for   gondola   flooring,    and,    while   ;t    must    be    admitted    that   the  ,' 
shims    were    excellent    and    the    si  :e    of    the    flooring    was    well    '•■" 
adapted  .to  the  method  of  manufarture.  little  progress  was  be-  .-" 
ing   made   toward   economy,   whic  i   would   have   been   possible  /■ 


f-  .{%.,<■ 
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ly  cutting  up  odds  and  ends  and  obsolete  sizes  of  material, 
of  which  there  was  a  considerable  quantity  available  at  both 
shops^/  A  ■^••^  .';■  :;",;■ .  ■-■.  'x^;'- -^-•^'^■••'Vv  ''V:r--''-''v  :r-■^'^■^'^■'■^■■!^  .':-•'"  •• 
_^.  The  cases  mentioned  are  not  exceptions,  and  are  not  pecu- 
liar to  any  one  shop  or  railroad.  Similar  cases  can.  no  doubt, 
ic  found  to  exist  on  many  roads.  The  condition  is  the  result 
of  practices   in   effect   when   high  grade  lumber  was  cheap  and 

Jllentiful.  ■.::■'.::   :■.;...•;.  ;-..  :     ■'■.  .V  .  ■■^■':- :  r"--'\^-:.  .::■■.:•    -A-^i:..:'-  -. 

A  remedy  is  iiot  hard  to  find  or  difficult  to  administer. 
Usually  a  little  educating  of  the  consuming  forces  in  the  pos- 
sibilities of  substituting,  with  a  view  of  economy,  brings  the 
desired  result,  for  the  average  mechanic  on  a  railroad  is  not 
averse  to  saving  money  for  the  company  if  some  one  will  show 
him  how  to  do  it  and  co-operate  with  hira  in  accomplishing 
the  desired  result.  ■".  /'  •   ■'-'      •'        ■■'■'''.'■  "■-':■  / 

Some  of  the  railroads  have  already  gone  quite  extensively 
into  the  substitution  of  cheaper  and  more  plentiful  lumber. 
The  Chicago,  Milwaukee  &  St.  Paul  has  found  Douglas  tir 
of  suitable  grades  at  a  price  ranging  from  $26  to  $30  per  thou- 
sand feet,  and  Washington  cedar  at  $30  to  %Z7  per  thousand 
feet,  to  be  excellent  substitutes  in  many  cases  for  soft  yellow 
poplar  at  $65  to  $90  per  thousand  feet.  Both  fir  and  cedar  can 
be  obtained  in  any  width  and  thickness  desired  and  can  be 
satisfactorily  kiln  dried.  \\  hile  this  company  still  uses  yellow 
poplar  for  outside  siding  and  interior  finish  on  passenger  cars, 
it  has  been  able  to  cut  the  consumption  of  poplar  to  about  35 
per  cent  of  the  quantity  formerly  used.  It  has  also  been  found 
that  clear  red  birch  is  an  excellent  substitute  for  mahogany 
for  seat  arms,  etc.,  and  at  a  considerable  saving  in  cost.      -j;., ; 

The  Baltimore  &  Ohio  has  very  recently  taken  up  the  ques- 
tion of  substituting  red  or  gulf  cypress  for  purposes  for  which 
soft  yellow  poplar  has  been  used.  For  all  purposes  in  which 
substitution  has  been  made  it  answers  equally  as  well  as  poplar, 
and.   in   some   cases,   it   is   superior  to   poplar   for  the  purpose.     ,: 

The   following  comparison  of  the  approximate  prices  of  first 

and    second    clear    soft   yellow    poplar    and    the    same    grade   of 

red  or   gulf  cypress   will   give   some   idea   of   the   saving   which 

-will  be  effected:     .y;  ^..■.  ;;:-;;.  :r.;v  :      'v  •.•■■■.  :'-yU/..--;':\;.:.  v;v.v 

■.••'.;'::         Approximate  Prices.   F.  O.   D.   Cars,  Cinci.nnati,  Ohio  •' .■   ••."■:.•'. 


First  and  Second  Clear 

First  and  Second  Clear 

Soft  Yellow  Poplar            '  ;• 

•  ■ '•              Red  or  Gulf  Cypress 

Thickness                            Price  .,.-_ 

.    ■     Thickness                            Price 

1        in ,  •■  .-^v,-.^ . . .  $50.00  '  V   : 

1        in..  .V.'.;^..  ••'*•■.  .$43.00 

i;-i   in :,'.:■;:,. 55.01'     ■.:  ; 

I'i  in...............   43.50 

XYi  in. ....»./.  .i... .   52.50     :'  ., 

IVi  in ;■...,..,,.   43.00 

2       in ; .. 55.00  : 

2       in »......,.   46.00 

Zyi  in 60.0U    ■■: 

:'r         lYi  in .- ^'. ; . . . .,  56.50 

i      in 65.00   •;•.• 

.  ';       ^       in,  ...._,,,.,;..•...,•   57.50 

:,4       in 68.00    :  ,•; 

.r"         4       in <-,,.'.;-.,';•..   62.50 

^S- The  speciiications  of  the  Baltimore  &  Ohio  call  for  poplar 
7  in.  and  over  in  width  and  8  ft.  to  16  ft.  long;  shipments  must 
average  12  in.  or  over  in  width  and  50  per  cent  of  the  boards 
must  be  16  ft.  long ;  only  10  per  cent  of  8  ft.  and  10  ft.  boards  are 
admitted.     The  cypress  can  be  purchased  the  same  way.  ..i ' '  -. 

It  was  formerly  the  practice  on  this  road  to  use  poplar  for 
blocking  in  between  the  framing  of  baggage,  mail  and  ex- 
press cars  to  provide  a  soft  absorbent  surface  to  which  glue 
is  applied  in  putting  on  the  outside  sheathing.  After  a  trial, 
it  was  found  that  a  sound  wormy  grade  of  chestnut,  kiln  dried, 
could  be  used  for  this  purpose  with  as  good  results  as  ob- 
tained from  poplar.  The  chestnut  cost  approximately  $20  per 
thousand  feel;  the  poplar  cost  $55  per  thousand  feet.  •'  i 

-".•.Of  course,  steel  is  rapidly  taking  the  place  of  lumber  in  car 
and  locomotive  work,  and  the  possibilities  of  substitutions  of 
cheaper  woods  in  that  class  of  work  will  grow  constantly 
less,  but  there  is  on  most  railroads  still  a  large  amount  of 
wooden  equipment,  which  will  be  rebuilt  and  kept  in  service 
tor  years  to  come.       .  ^-^^v/v   ;.•'.?■/    o^ '.";■.-■  V'=\;^^^ 

The  committee  on  tlie  Uniform  Grading  and  tnspectioh  of 
Lumber,  of  which  J.  H.  Waterman,  C.  R.  &  Q..  is  chairman,  pre- 
sented a  brief  report  outlining  the  action  taken  during  the  year. 
T  he  chairman  stated  that  very  little  could  be  reported  owing  to 
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it  series  of  disappointments.  Various  conferences  with  lumber 
manufacturers"  associations  which  it  was  hoped  would  lead  to  a 
A  Better  understanding  between  the  railroads  and  the  manufac- 
turers as  to  specifications,  etc.,  did  not  take  place.  These  con- 
ferences were  cancelled  or  postponed  through  no  fault  of  the 
committee. 

In  a  brief  address,  in  which  he  referred  particularly  to  the 
V:  paper  by  W.  H.  Qifton  on  Substitutes  for  Expensive  Lumber, 
A.  E.  Manchester,  superintendent  of  motive  power  of  the  Chi- 
cago, Milwaukee  &  St.  Paul,  told  of  cars  in  service  for  35  years 
on  his  road  equipped  w  ith  siding  and  roofing  of  high  grade  w  hite 
pine,  the  wood  still  being  in  perfect  condition.  He  also  men- 
tioned a  building  which  has  recently  been  wrecked,  the  lumlier 
costing  at  the  time  the  building  was  erected,  50  years  ago,  nine 
dollars  per  thousand  feet.  After  the  building  was  wrecked  this 
lumber  was  sold  for  %2!J  per  thousand  feet.         .i"^.   '.,:  ,i.  ;."%'"- 

J.  H.  Waterman,  superintendent  of  timber  preservation,  Chi- 
cago, Burlington  &  Quincy,  condemned  the  practice  of  accepting 
rejected  lumber  for  any  use  whatever. 

G.  G.  Yeomans  told  of  at  one  time  accepting  rejected  lumber 
on  the  Burlington  at  lower  prices  until  50  per  cent,  of  the  con- 
tents of  the  yard  was  culls.  Several  purchasing  agents  stated 
that  there  was  no  trouble  in  getting  good  lumber  if  the  poor 
quality  lumber  is  refused  and  the  shipper  compelled  to  paj-  tiie 
freight  both  ways.  About  15  of  the  railways  represented  at  the 
convention  refuse  to  accept  rejected  lumber  at  any  price.  A 
member  told  of  receiving  a  number  of  draft  timbers,  some  of 
which  were  10  ft.  3  in.  long  and  some  12  ft.  long.  The  shorter 
„  timbers  were  all  satisfactory  while  about  50  per  cent,  of  the  12  ft. 
timbers  were  culls,  the  ends  being  in  such  a  condition  that  the 
timbers  had  to  be  cut  down  to  10  ft.  3  in.  The  result  of  this 
practice  was  that  the  storekeeper  was  overstocked  with  10  ft.  3  in. 
draft  timbers,  while  there  was  a  shortage  in  12  ft.  timbers*  ..  -:.  - 

;\:..i/,  ■•;  c-;:^  •-■•.JHANDLING   SIGNAL    MATERIAL/,;j..:^-/.;:::^>  ^'- 

C.  R.  Ahrens,  storekeeper,  Delaware.  Lackawanna  &  Western, 
Hoboken,  X.  J.,  presented  a  paper  on  the  above  subject,  of  which 
the  following  is  an  abstract: 

All  railroads  do  not  handle  signals  and  repair  parts  through 
r  their  stores  department.  It  happens  to  be  the  rase  on  the 
...  Lackawanna  and  I  believe  the  practice  has  been  completely 
successful,  both  in  keeping  signal  stock  down  to  a  minimum 
and  in  getting  material  to  the  place  wanted  at  the  right  time, 
not  only  for  repairs,  but  on  new  installations  as  well.  This 
requires  the  greatest  care  and  vigilance  on  the  part  of  the 
storekeeper  in  charge  of  signal  material ;  first,  in  order  to 
meet  the  views  of  the  management  of  the  road ;  second,  in 
regard  to  the  needs  of  the  signal  department,  in  not  delaying 
its  work  by  failing  to  have  material  on  the  ground  when 
wanted. 

When  a  practical  man  cannot  be  secured  for  receiving-  cleric 
it  will  be  found  helpful  on  items  of  signal  material,  either  for 
stock  or  direct  shipment,  to  number  each  item  ordered  and 
request  the  signal  companies  furnishing  them  to  show  on 
their  shipping  notices  the  parts  which  apply  on  each  item 
ordered ;  for  instance,  if  a  cylinder  complete  for  a  switch 
movement  is  shipped  to  us  in  three  parts  each  part  on  the 
shipping  notice  is  marked  "Item  16"  or  whatever  number  the 
cylinder  was  numbered  on  our  requisition. 

We  have  a  si.gnal  machine  shop  in  the  same  building  as  our 
storehouse  and  all  relays,  mechanisms  and  such  items  re- 
turned to  us  for  credit  or  repairs  are  turned  over  to  this  shop 
and.  after  they  are  looked  over  and  repaired,  we  take  them 
back  and  allow  credit  for  the  value,  provided  the  signal  de- 
partment advises  that  the  repaired  material  can  be  used  in 
-place  of  new.  All  classes  of  signal  scrap  are  shipped  to  the 
division  storehouse  on  each  division,  except  worn  out  battery 
elements,  for  which  we  have  a  special  place  prepared. 

R.  D.  Long,  C.  B.  &  Q.,  also  presented  a  paper  on  this  subject, 
in  w  hich  he  stated  that  the  signal  supply  storekeeper  should  be 
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a  practical  signal  man.  An  untrained  man  in  this  position  can 
waste  much  material  while  a  trained  man  can  save  much,  par- 
ticularly by  reworking  and  using  second  hand  material.  A 
change  in  signals  on  this  road  made  obsolete  a  considerable 
amount  of  material  such  as  relays,  etc.  These  were  changed  so 
that  they  could  be  made  use  of,  and  a  considerable  saving  re- 
sulted. This  could  not  have  been  accomplished  without  a  signal 
m^n  being  in  charge  of  the  stores  for  this  branch  of  the  work. 

;:•/;:    marking  of  couplers  and  parts    >v  i^  ! 

The  committee  communicated  with  all  the  leading  coupler  man- 
ufacturers of  the  country  and,  while  their  suggestions  were  of 
some  value,  the  members  came  to  the  conclusion,  after  tabulat- 
ving  various  makes  and  styles  of  couplers  and  repair  parts  which 
are  manufactured  at  the  present  time,  that  it  would  be  better  to 
number  all  parts,  rather  than  to  number  a  coupler  and  use  a 
prefixed  letter  or  letters  to  designate  the  parts.  The  committee 
therefore  recommended  the  assigning  of  a  series  of  numbers  tO 
each  make  of  coupler  and  parts ;  the  appointment  of  a  standing 
committee  to  take  care  of  assigning  additional  numbers  as  re- 
quired ;  the  publication  of  a  booklet  listing  the  various  parts  with 
the  assigned  numbers ;  and  insistence,  on  the  part  of  purchasing 
agents,  on  having  manufacturers  show,  in  raised  figures  where- 
ever  possible,  the  number  applying  to  any  particular  part  on  the 
body  of  such  part. 

The  committee  submitted  a  list  of  such  couplers  and  parts 
as  it  has  been  able  to  gather  and  has  assigned  numbers  which 
it  feels  will  give  the  desired  results. 

The  report  is  signed  by  A.  J.  Kroha  (chairman),  C.  M.  &  St. 
P.,  and  L.  If.  Tutwiler,  B.  &  O. 
>'■.  Discussion:  The  chairman  of  the  committee  stated  that  the 
manufacturers  believe  that  all  the  information  there  is  room  for 
is  now  placed  on  couplers  and  parts,  I)ut  he  also  stated  his  belief 
that  if  the  association  insists  that  the  recommended  numbers  be 
placed  on  the  couplers  and  parts,  the  manufacturers  will  agree  to 
M*  .-The  report  was  adopted  and  referred  to  the  .\merican  Rail- 
way .Association  for  its  action.  ..  ,.,  .,  ,.,     .      .      ., 

•^^•-     STANDARDIZATION  OF  TINWARE  :^' 

.  W.  F.  Jones,  New  York  Central,  the  chairman  of  the  commit- 
tee on  the  Standardization  of  Finwarc,  stated  that  the  committee 
had  no  printed  reports  but  that  the  previous  recommendations 
were  still  in  the  hands  of  a  committee  of  the  Master  .Mechanics' 
^Association  and  the  report  was  expected  at  the  June  convention 
in  Atlantic  City.  The  members  of  the  association  were  referred 
to  the  issues  of  the  Daily  Kaihcay  .igc  Gaccttc.  published  at  the 
Master  Mechanics'  and  Master  Car  Builders'  Association  con- 
ventions at  Atlantic  City,  for  information  as  to  the  actior  of  the 
Master  Mechanics'  Association,  vo   -..>:,-.  .^y.'.. :  '•''     .;.••■  .    •:  \ 

>v        V    "  BOOK  OF   STANDARD  RULES  v  ;/> 

•  The  report  of  the  committee  on  the  book  of  standard  rules 
consisted  of  an  index  for  the  book  of  rules  which  was  adopted 
at  the  1914  convention.   ....         .,-....      .;,       ...    ,         ,  -. 

;.^ ...;.;:.,;. '..--■v^.-;-^  ^-V.'  oTHEiR  BUSINESS'  '  ■"  V -';•  ^^  ••' ^<. :  v'/V!;  K.^ 
J.  H.  Watei^mah,  superintendent  of  timber  preservation  of  the 
Chicago,  Burlington  &  Quincy,  presented  a  paper  entitled 
"Butting  In,"  in  which  he  stated  that  the  storekeeper  had  been 
made  the  "goat"  for  other  departments  long  enough.  Mr.  Water- 
man considered  that  the  storekeeper  should  "butt  in"  to  the 
extent  of  examining  critically  all  requisitions  and  substituting 
cheaper  material  if  it  was  just  as  .satisfactory. 
:  The  following  officers  were  elected  for  the  ensuing  year: 
J.  G.  Stuart,  general  storekeeper,  Chicago,  Burlington  &  Quincy, 
Chicago,  president ;  \V.  .\.  Summerhays.  general  storekeeper. 
Illinois  Central,  Chicago,  first  vice-president;  H.  S.  Burr,  general 
storekeeper,  Erie  Railroad.  New  York,  second  vice-president, 
and  J.  P.  Murphy,  general  storekeeper.  New  York  Central, 
Collinwood,  Ohio,   secretary-treasurer. 
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The  function  of  leading  or  trailing  trucks  of  locomotives 
should  be  to  prevent  the  adjacent  driving  wheel  flanges  from 
grinding  against  the  rail,  aid  to  compel  the  flange  of  the  driving 
wheels  to,  in  some  measure,  stand  away  from  the  outside  rail 
in  the  case  of  leading  drive  s  and  the  inside  rail  for  rear  drivers. 
The  grinding  action  of  the  truck  is  proportional  to  the  amount 
of  such  force  that  is  exerteJ.  This  grinding  action  is  practically 
nil  if  the  radius  bar  pin  is  located  at  the  geometrical  or  so-called 
"normal"  point,  as  found  by  the  graphic  method  or  the  usual 
formulas.  I 

In  order  that  the  desirejl  amount  of  guiding  action  may  be 
effective,  the  "normal"  lengtb  of  the  radius  bar  must  be  shortened 
sufficiently  to  exert  enough  stress  to  cause  the  truck  to  apparently 
enter  the  curve  a  certain  pef  cent  in  advance  of  the  position  the 
truck  would  assume  in  relation  to  the  curve,  were  the  pin  located 
at  the  "normal"  point.  The  ^a  arious  percentages  of  the  "normal"' 
length,  as  shown  by  the  tablts  presented,  illustrates  how  design- 
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ers  differ  as  to  the  amount  of  reduction  in  length  necessary.  Out  v.' 
of  20  locomotives,  taken  at  rat  dom,  the  length  for  trailer  trucks  ;. 
averages  90  per  cent,  and  foi  14  locomotives  with  two  wheel  .> 
leading  trucks  the  average  is  9b  per  cent.  / 

There  is  some  particular  location  of  the  radius  bar  pin  where    • 
the  wear  between  the  flanges  o    the  adjacent  driving  wheels  and  ■'.. 
the  truck  wheels    is  balanced  or  neutralized;  this  should  be  the 
ideal    location.      Tests    made   on    the    Delaware,    Lackawanna    & 
Western  some  years  ago  with  a  Mogul  type  locomotive  furnished    ;. 
with   an   adjustable   radius   bar,   illustrated   the   foregoing   points    ■' 
very  clearly.    When  the  radius  bpr  was  too  short  the  truck  wheels 
showed    excessive    flange    wear  j  and    the    leading    drivers    com-  '" 
paratively  slight  wear.    The  reverse  was  clearly  shown  when  the    '/ 
radius  bar  was  too  long  or  at  tie  "normal"  point.     By  this  "cut-     ;■ 
and-try"  method  it  was  found  ihat  if  from  85  to  90  per  cent  of  V>' 
the  "normal"  length  was  chosAi,  very  satisfactory  results  were-*.; 
obtamed.  V     -  .-^r/'f-A- N-.-:,    -i^  .•  ".  .  ;■•:..:..  \.. 

The  writer  has  no  record  of  \imilar  tests  with  trailer  trucks,    ' 
but  it  would  seem  that  such  a  'test  would  be  desirable,  as  the  .• 
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trailer  truck  is  "pulled"  instead  of  "pushed"  around  the  ctirve, 
>;nd  therefore  the  conditions  are  somewhat  different. 

Figs.   1   and  2  represent  graphical  solutions  of  the  geometric     • 
location  of  the  radius  bar  pin  for  two-wheel  leading  and  trailing    ':. 
trucks.     Fig.  1  represents  the  method  used  by  the  Grant  Loco- 
motive Works  and  furnished  by  the  late  Prof.  J.  G.  A,  Meyer, ; 
and  is  described  as  follows:  -;      "u' ^-'■^■■':(:-:  '■■:"' '''■ 

With  a  radius  equal  to  one-half  the  driving  w^heel  base,  plus 
the  distance  from  the  center  line  of  the  forward  driver  to  the 
center  line  of  the  truck  wheel  h.  locate  the  point  y,  making  the 
line  Ay  perpendicular  to  the  base  line;  connect  yh,  and  yz. 
Midway  on  the  line  yz,  draw  a  line  perpendicular  to  line  yz, 
as  at  /;  where  the  line  fg,  intersects  the  vertical  line  Ay  draw  a 
horizontal  line  to  the  right,  meeting  the  line  yh.  at  (/;  the  hori- 


IJned    in    the  description   of  the   graphical   rritthods   of  FigS.   U 
and  2; 

C  V   '  '■■.  W^--:*  =  'A/'ia  —  h^  \-/.. y^V  ;:•.  h-::.:iA  -J-  B)  X  B         AB  -f  B» 
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A  +  2B  A  -f  2B     . 

By  making  L  =  A  +  B  the  formula  becomes  easier  to  use, 
L  X  B 
vfor  then  we  ha\'€  x  = -r— .    The  letters  of  the  formula  refer 


to  Fig.  L  i.V;-  \: 
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M.\CHINE  Tool  Exports. — The  exports  of  metal-working  ma- 
chinery for  January.  1915,  reached  a  total  of  $2.903."4O.  nearly 
$500,000  in  excess  of  those  for  December.  Over  January,  1914, 
the  increase  is  approximately  $2,000,000.     In  January,  1915,  935 
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•':  zontal  distance  from  the  vertical  line  at  q  and  the  center  line 
■■through  the  center  of  the  truck  wheel  equals,  X  the  distance 
.'v  sought. 

•.'■      I'ig-   2   is   a   graphic   method    used    in    England    and    was    fur- 

V  ;  nished  the  writer   some  years  ago  by  the  late  William   Ennis, 

,  ;'when    the    latter    was    connected    with    the    Rogers    Locomotive 

^N'orks.     Draw  a  vertical  line  through  the  center  of  the  engine 

truck  axle  and   make   this  line   equal   in  length  to  one-half  the 

driving  wheel  base.    From  the  center  of  the  driving  wheel  base, 

',  draw  a  diagonal,  meeting  the  vertical  line  through  the  center 

.    of  the  truck  axle  at  /.     Bisect  this  diagonal  ij  and  draw  the  line 

..-;*/,  perpendicular  to  ij.    Where  the  line  kl   meets  the  base  line 

r     determines  the  length  of  the  radius  bar  X,  as  in  Fig.  1».  ;:>>*'  '". 

The  following  formulas  will  produce  the  same  results  as  out- 


commercial  automobiles,  valued  at  $2,545,527,  were  exported.— «' 
American  Machinist.  :  .  .  •  v    ::■■.■■     ::—..■,;•-      .:•;:'■; 

Co.\L  FOR  Coke. — In  the  last  Hve  years  the  coal  u^td  in  metal--.' 
lurgical  coke  manufacture  has  averaged  around  65.577,000  tonv.' 
yielding  43,983,000  tons  of  coke  valued  at  $111,736,000.     Of  this 
total,  14,767,000  tons  were  used  in  byproduct  coke  ovens,  yielding, 
besides  the  coke  54,491.000  cubic  feet  of  gas,  94.306.000  gallons  of 
tar,   and  $9,190,000  worth   of   ammonia.     When   it   ii   considered 
that  every  year  approximately  four  times  these  enormous  totals 
of  byproducts  are  absolutely  wasted  through  the  use  of  non- 
byproduct  ovens,  the  vital  importance  to  the  country  of  a  general 
use   of   the   modern,   scientific   byproduct   ovens    will   be   appre-V 
ciated.— /fl«nio/  of  the  Franklin  /;!J/t/M/r  :v>,>. :  ■<, -v  >  ><■•  \^^^ 
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THE  SHIPPER,  THE  RAILWAY  AND   THE 

CAR  MAN* 


BY  F.  C.  MAEGLY 

..  Aiitistant  General  Freight  Agent,   Atchison,  Topeka  &  Santa  Fe,  Chicago,  III. 

The  shipper  wants  the  railway  to  make  it  easier,  cheaper 
and  safer  for  him  to  load,  ship  and  unload  his  freight.  Any 
condition  inherent  in  car  equipment  which  makes  it  more  ex- 
pensive and  inconvenient  for  him  is  prejudicial.  On  the  other 
hand,  anything  that  the  car  man  can  do  to  make  it  easier, 
cheaper  and  safer  to  load,  ship  and  unload  freight  will  im- 
prove the  relation  between  shipper,  railway  and  car  man. 
Posing  as  the  shipper's  advocate,  I  feel  free  to  offer  criticisms 
and  suggestions  regarding  the  car  man's  performance. 

Car  men  tell  me  that  the  draft  rigging  of  railway  equip- 
ment is  the  vital  part.  Many  recommend  that  the  draft  rig- 
ging of  all  cars  be  sutticiently  strong  to  withstand  the  shocks 
and  strains  incident  to  train  and  yard  service.  Any  car. 
wiiether  weak  or  strong,  is  likely  to  be  placed  in  any  position 
in  long  freight  trains.  The  parting  of  trains,  the  break-in- 
twiis,  cause  wrecks  and  damage  my  freight.  I  am  anxious  to 
have  your  co-operation  in  avoiding  such  damage.  Your  an- 
swer is  that  the  cars  are  liandled  too  roughly  in  manj'  of  the 
large  terminal  freight  yards,  and  in  many  of  the  long  freight 
trains;  but  has  the  car  man  done  his  part?  Was  the  inspec- 
tion of  the  cars  adequate  in  the  tirst  place?  Were  the  repairs 
sufficient?  Where  cars  bear  evidence  of  rough  handling,  was 
an  effort  made  to  locate  the  yards,  and  the  trains,  and  the 
employees  responsible?  And  were  the  proper  representations 
made  to  the  proper  officers? 

1  recently  inquired  of  a  yardmaster.  "Why  so  many  break- 
in-t\vos.  and  so  much  car  damage?''  He  took  me  to  a  freight 
car  and  pointed  to  features  of  the  draft  rigging  which  he  said 
were  '"rotten";  he  took  me  to  another  car  with  different  style 
of  draft  rigging  and  stated  that  it  gave  far  less  trouble  than 
the  one  first  inspected:  he  took  me  to  still  another,  and  said 
that  it  was  practically  free  from  the  faults  mentioned  in  the 

other  two.  '■^/  ;"..?•■■/./'  ,\'.\:A-';.-- o--"-  •.:'•■■;-'■'-:  ■■^■ 

The   superintendent   of   motive   power  of  a  large   railroad 

recently    explained   to   me    liow   very   important    it   is   to   see 

that   the   air   brake   appliances   are   in   good   condition   when 

locomotives  and  cars  leave  shops  and  repair  yards  or  points 

of  inspection.     The  general  superintendent  of  a  large  railway 

system  told  me  that  if  given  lUO  per  cent  air  brake  efficiency 

he  would  be  able  to  solve  the  problem  of  trains  parting  on 

his  district.     .\  car  man  of  much  experience  told  me  that  too 

often  cars  are  allowed  to  run  with  defective  air  brake  hose 

and  connections:  that  a  campaign  of  closer  and  more  effective 

supervision  would  help  greatly  to  eliminate  air  brake  failures. 

;  '.  Doubtless  every  member  of  the  Car  Foremen's  .Association 

5:  t!-.  aware   that   the   railroads   <if   the   I'nited   States   have   been 

."expending  annually  about  530.U()().0(K)  in  the  payment  of  loss 

and  damage  claims;  therefore  it  will  not  be  amiss  for  me  to 

•^deal  briefly  with   the  several   types   of  freight  cars,  and   the 

itatures  which  tend  to  disturb  pleasant  relations  between  the 

V:Sliipper,   the   railroad  and   the   car   man,       ..,.,;..-;.        ;v 

':/'..:.    ;.,.,.    ../;..;.  ..    .....       BOX  CARS  ,./--j'-.\r<]''-'r^'.-^''i'''^'-^'"-^^ 

.-^•.AVhy  is  it  necessary  to  provide  two  mien  and  a  crowbar  to 

■■^•pen  and  close  the   side  doors  of  a  large  percentage  of  the 

available  box  car  equipment?     If  anyone  disputes  this,  I  invite 

Mm  to  visit  a  railroad  vard  at  a  market  center  where  grain  is 
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*Pr*)rni  a   pkper   rea<i  before   the   Car  Foremen's  .'\ssociation  of  Chicago, 


inspected  and  sampled.  The  damage  frequently  done  to  car 
sheathing  in  the  mere  process  of  opening  and  closing  side 
-doors  of  box  cars  with  crowbars  is  appalling.  If  the  car 
man  is  not  primarily  responsible,  he  is  to  blame  in  a  sec- 
ondary way  for  not  formulating  a  delinite  protest  against 
many  of  the  present-day  side  door  installations.  A  car  man 
recently  told  me  that  fully  20  per  cent  of  the  delays  to  box 
cars  for  repairs  is  incidental  to  the  side  doors. 

During  the  live  crop  years  ending  Jime  30,  1914,  the  Chicago 
Board  of  Trade  weighing  department  registered  grain  leak- 
age defects  against  the  following  number  of  individual  cars: 

During  1909-10    „. 

During  191011    ,., 

During  191112    ... 

During  1912-13    .v. 

During  1913-14   .^, 

Total    .... .... .', .. ....... .  .123,929  cars 

Here  the  car  man  is  presented  with  evidence  of  an  average  of 
24.786  cars  per  year,  or  69  cars  daily  that  have  grain  leakage 
defects.  Would  it  not  be  a  good  idea  to  take  these  cars  at  S 
time  when  the  exact  location  of  the  defect  is  known,  and 
when  the  minimum  of  attention  by  an  effective  car  repairer 
would  effectively  prevent  grain  leakage  by  the  same  defect 
for  a  long  time  to  come?  The  Chicago  Board  of  Trade 
weighing  department  has  offered  to  co-operate  with  the  rail- 
roads in  any  systematic  effort  to  eliminate  these  grain  leakage 
defects;  they  have  even  agreed  to  furnish  the  interested  car- 
rier with  a  diagram  showing  the  precise  location  and  char- 
acter of  each  defect  as  found  by  their  deputies.        ..•-./., 

The  front,  top  and  rear  creases  of  car  doors  should  be  rairi 
tight,  and  I  am  happy  to  say  that  car  builders  are  gradually 
approaching  this  much  desired  end.   -i'. .':.-'    *•'■-■■.  ij  ..."-'.•: 

All  car  door  fasteners  should  be  simple  and  effective,  and 
when  sealed,  it  should  require  the  breaking  of  the  scai  to 
make  it  possible  either  to  enter  the  car  or  remove  freight 
through  the  doorway.  The  top  and  rear  of  the  door  should 
be  so  encased  as  to  make  it  impossible  to  pry  the  door  suffi- 
ciently to  pilfer  freight,  and  it  should  not  be  practicable  with 
tools  to  remove  the  guides  or  lugs  from  the  outside  of  the 
car  while  the  car  door  is' properly  latched  and  sealed.  .Many 
bo.x  cars  are  now  free  of  the  last  mentioned  defects;  some, 
however,  are  not.  :  ;; 

The  door  posts  of  box  cars  should  be  about  100  per  <r^frt 
stronger.  Car  builders  evidently  have  failed  to  reckon  with 
the  immense  strains  to  which  car  door  posts  are  subjected 
by  the  loading  of  bulk  freight  shipments,  and  particularly 
when  releasing  such  commodities  as  bulk  grain  at  the  points 
of  unloading.  The  structure  over  which  the  car  door  travels 
should  be  of  such  strength  and  rigidity  as  not  to  bulge  or 
swell  under  heavy  lading,  or  during  abnormally  wet  seasons, 
so  as  to  cause  a  bind  between  the  door  and  the  siding  of  the 
car  when  opening  or  closing  the  doors. 

The  car  man  who  will  provide  effective  and  economical 
means  of  protecting  car  sheathing  against  shrinkage  and 
warping  should  be  amply  rewarded.  ( )ne  car  man  has  sug- 
gested that  all  sheathing  boards  be  dipped  in  suitable  paint 
before  being  applied:  another  is  applying  an  angle  iron  all 
.around  the  car  body,  as  shown  at  .4  in  the  accompanying 
sketch.  This  angle  iron  is  bolted  through  the  car  sill,  and 
there  have  been  marked  benefits  from  it  as  regards  grain 
leakage.  •.'•;  ":=^..;"  ^'■■''     \       •  •;;  "r-^V:::'— "^t-^---^;-"  ^'--..^ 

Try  to  prevent  car  builders  froni  using  hard  wood  for  grain 
strips.  Persuade  them  to  use  soft  lumber  and  see  that  the  grain 
strips  are  made  considerably  larger,  and  then  even  though 
it   does    take    two   men   to   apply    them,    have    the    sheathing 
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boards  nailed  to  the  grain  strips,  so  that  if  a  sheathing  board 
should  give  way  at  the  car  sill,  it  will  still  be  attached  to  the 
grain  strip.  There  are  some  who  advocate  that  the  grain 
strip  be  not  nailed  to  the  car  floor,  but  preferably  to  the 
sheathing  boards.  The  sketch  shows  an  extra  heavy  grain 
strip  of  soft  wood,  which,  it  will  be  noted,  is  bolted  through 
the  car  floor  and  sill.  The  sheathing  is  nailed  to  the  grain 
strip  as  well  as  to  the  car  sill.  •/■■V  ■-■.''         "    Tf" 

Some  car  men  advocate  the  elimination  of  end  doors,  par- 
ticularly in  cars  40  ft.  long  or  longer.  It  is  questionable 
whether  the  end  doors  even  in  36  ft.  cars  are  worth  the 
trouble  they  make.  The  repairs  to  the  end  doors  of  box  cars 
are  a  considerable  item.  If  they  must  be  tolerated,  let  them 
be  very  small  and  at  one  end  only,  and  let  the  joints  be  of 
such  a  character  as  to  avoid  the  leakage  of  rain  into,  or  of 


.:^-:'-::-'iV>  >-v 


r.  .-■;'-•■.,'..:    Methods  of  Preventing  Grain  Leakage  .;i     ,,i/:y.'- ,   :.v 

commodities  out  of  the  car.  Everj-  end  door  should  be  pro- 
vided with  an  effective  latch,  which  may  be  fastened  from  the 
inside  of  the  car,  thus  rendering  the  sealing  of  the  end  door 
necessary  onlj'  when  the  car  is  loaded  with  long  material 
which  cannot  be  handled  through  the  side  doors. 

Car  builders  do  not  pretend  that  box  car  linings  are  grain 
tight  at  the  belt  rails.  If  linings  could  be  made  grain  tight 
from  the  floor  to  carlines.  the  leakage  of  l)ulk  grain  during 
transit  could  be  entirely  eliminated.  During  the  six  months 
from  January  1  to  June  30,  1914,  carriers  reporting  their  loss 
and  damage  to  the  .American  Railway  .Association  showed 
nearly  $600,000  paid  out  for  loss  of  grain  on  account  of  de- 
fective equipment;  $854,000  was  paid  out  during  the  same  six 
months'  period  on  grain  and  grain  i>roducts.  Estimating 
twice  these  amounts  for  the  12  months,  we  have  from  $1.- 
200,000  to  $1,600,000  annual  loss  of  grain  chargeable  to  box 
car  defects.  This  is  five  per  cent  every  year  on  from  $24,- 
000,000  to  $32,000,000.  A  great  many  improvements  could  be 
introduced  in  the  structure  of  the  box  car  to  prevent  this 
drain  upon  the  carriers'  revenues.  Speaking  for  the  shipper 
of  bulk  grain,  I  would  unhesitatingly  advocate  a  galvanized 
liner  back  of  the  car  lining,  and  in  matching  the  car  lining  1 
would  seek  to  taper  one  edge  so  as  to  insure  against  grain 
lodging  on  the  longitudinal  ed.ges.  Shippers  of  flour  and 
other  like  package  freight.  i>articularly  the  shipper  of  fragile 
packages,  would  greatly  appreciate  a  smooth  surface  instead 
of  the  sharp  edges  at  the  belt  rail  and  the  bottom.  The  car 
man  will  object  to  this  on  the  ground  that  the  lack  of  ventila- 
tion between  lining  and  sheathing  would  lead  to  premature 
decay.  Some  car  men.  however,  take  issue  with  this  view  and 
gay  that  they  have  proof  of, its  fallacy  by  a  study  of  the  decay 


.:    ."V- 


iti  like  parts,  and  in  the  kills  of  refrigerator  cars.  One  of  the 
grain  carrying  road's  expenditures  for  burlap  and  paper  to 
patch  minor  defects  durifig  one  shipping  seastiu  amounted  to 
between  $50,000  and  $60,000.  It  is  questionable  whether  a 
carrier  ought  to  supply  ^hippers  with  free  burlap  to  properly 
secure  their  grain  in  cars,  the  burlap  pertaining  to  private 
packing  rather  tiian  public  equipment,  and  all  cars  from  the 
newest  to  the  oldest  require  adequate  coopering  for  bulk 
shipments  to  insure  against  leakage;  nevertheless,  competi- 
tion and  the  disparity  between  individual  freight  cars  avail- 
able for  bulk  grain  loading  has  been  such  as  to  cause  carriers 
to  supply  these  accessories  in  addition  to  grain  doors.  The 
same  road's  annual  expense  for  grain  door  renewals  has 
axeraged  about  $105,000  a  year,  on  an  annual  niovement  ap- 
proximating 75,000  cars.  However,  many  of  tiie  grain  doors 
are  lost  by  reason  of  shipments  discharging  at  destinations 
l)eyond  the  originating  carrier's  rails.  ."■-;■■>•.'  'x. '.    .•:■: 

If  you  car  men  desire  tp  establish  permanently  happy  rela- 
tions between  shipper,  rajilroad  and  car  man,  ])lease  provide 
a  box  car  that  is  free  of  the  several  defects  just  mentioned. 

.'^^•VJ'-^.  ."V:-    y',-"  -:  .-x   v,.;>' •    COAL   CARS   *■■..  •■■.-■/'/■    •'-       ■.  •  — '.  '''   V;'    Z^: 

Hopper  bottom,  drop  battom  and  drop  side  cars  should  be 
so  constructed  and  so  maintained  that  the  drops  and  hoppers 
when  closed  will  be  sccufe  against  leakage  of  the  commodity 
from  tile  car  during  transit.  Chains  and  other  fastenings, 
and  the  gears  used  to  operate  them  should  have  an  immense 
factor  of  safety  over  andiabove  the  anticipated  strains,  and 
every  necessary  preventi\1e  should  be  provided  against  the 
warping  of  material  and  jConsequent  leakage  defects.  The 
apparatus  used  to  hold  happers  and  drops  should  be  simple 
and  easy  to  operate,  and  tpe  many  shelves  and  dirt  collecting 
pockets  now  existing  in  Various  types  of  hopper  and  drop 
bottom  cars,  which  collect  and  conceal  refuse,  also  the  false 
decks  of  projecting  ends  pf  hopper  bottom  cars,  should  be 
.eliminated  for  the  reasoil  that  refuse  will  gather  thereon, 
often  to  the  detriment  of  i  the  railroad,  the  shipper  and  the 
consignee. 

■''••"•:•"'.•     ■      •  "■    S   OCK    CARS  '..'     ■•-■'•"■••      V"'     '■'.-■>.=  -..••■ 

The  stock  shipper  desii  es  a  smooth  interior  with  spaces 
between  slats  only  wide  er  ough  to  admit  of  sufiicient  ventila- 
tion of  the  stock  while  in  1  le  cars.  Many  of  these  spaces  are 
now  too  large.  It  is  to  belhoped  that  a  converti)>le  stock  car 
will  some  day  be  devised  s4  that  this  type  of  car  may  be  used 
more  extensively  for  the  trinsportation  of  other  commodities. 
Several  of  the  roads  have  lined  stock  cars  with  heavy  fibre 
or  felt  paper  at  an  average  expense  of  about  $17  a  car.  Tliese 
cars  did  well  during  the  temporary  period  of  such  special 
.service,  and  provided  just  ithat  much  relief  against  box  car 
shortage   during   the   rush   pi  grain.    .,...,    ,  .        . 


Savi.ng  Waste  Grai.v. — Tie  Rock  Island  agent  at  the  Silvis 
(111.)  transfer,  constructed!  a  rat-proof  grain  bin  last  Fall, 
holding  25  to  30  bushels  of  grain,  and  began  systematically 
to  save  the  grain  recovered  in  the  sweeping  of  empty  cars 
placed  at  the  platform  for  loading.  This  was  done  at  prac- 
tically no  expense,  as  it  ^as  necessary  to  clean  the  cars 
before  loading  and  rcgulaif  employees  were  utilized  in  the 
work.  As  opportunity  offered  he  also  collected  any  grain 
spilled  from  bad  order  car|  in  the  Silvis  yards.  This  grain 
was  sold  from  time  to  time  and  the  receipts  turned  into  the 
company  treasury  through    he  local  agent.     While  this  grain 


was  damp  and  more  or  less 
and   no    difificulty   has   been 


dirty,  it  made  good  chicken  feed 

found   in    selling   it   at  $0.80  per 

hundred  pounds.    The  amoiint  recovered  in  four  months  was. 

as   follows:    ■.-•.  -Vi  .. 
-<■ 

November,    1<'14    ..■...> 
December,  \'i\4   ....•..' 

laniiary,   \^IS 

February,  1915    ....... 


)4ni 
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$15.05 
71.80 
64.10 

116.60 

f267.55 
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The  twenty-second  annual  convention  of  the  Air  Brake  Asso- 
ciation was  held  in  Chicago,  May  4  to  7,  L.  H.  Albers,  Xew 
York  Central  Lines,  presiding.  The  meeting  was  opened  with 
prayer  by  Rev.  Martin  J.  Magor,  and  the  address  ut  welcome 
was  made  by  Robert  Quayle,  general  superintendent  of  motive 
power  and  car  department,  Chicago  and  North  Western.  Mr. 
Ouayle  complimented  the  association  on  the  work  of  the  past 
and  pointed  out  its  possibilities  in  the  future.  He  spoke  of 
the  importance  the  air  brake  engineer  bore  to  the  railroads  and 
the  public,  stating  that  such  was  their  work  that  men  of  good 
character,  patience  and  thoroughness  were  required.  The  air 
brake  men  are  responsible  to  a  large  extent  for  the  safe  and 
careful  operation  of  trains  and  their  work  and  instructions 
should  be  of  the  lirst  quality.  The  problems  presented  by  the 
air  brakes  are  many  and  only  by  persistently  keeping  after  them 
•  >;  may  they  be  conquered.    '\.:.;':;  ..>;;■  :/«^.r'^'.-Vi^  ."^^ 

PRESIDENTS  ADDRESS  ■'■■'': ■  ^■':^-//^ _ 

President  Albers  called  attention  to  the  lack  of  standardization 
of  brake  equipment  for  passenger  cars,  and  was  of  the  opinion 
that  a  committee  from  both  the  Air  Brake  Association  and  the 
Master  Car  Builders'  Association  could  by  careful  study  decide 
on   some  standard  valve  of  simple  construction  that  would  do 
much  to  relieve  the  situation.     He  spoke  of  the  difficulties  ex- 
perienced, principallj'  "stuck-brakes,"  with  the  various  types  of 
..    passenger   air    brake   equipment   now    in   use.     While   the   new 
:?;.  P.   C.   equipment   provided   temporary   relief   from   the   troubles 
,;'■■  experienced   with  the   P.   M.  and  L.   X.  type  of  equipment,   its 
:••  complexity   renders   it   difficult  to   locate   immediately  and   defi- 
nitely defects  which   arise   in   train   service.:-: j.,^i^j^;\[    .yi'^-^fr,. 
Mr.  Albers  also  called  attention  to  the  necessitv  of  economy 
in  the  maintenance  of  air  brake  equipment  with  full  consider- 
ation for  safety.     On  the  Xew  York  Central  Railroad.  East  of 
."'    Buffalo,  tests  have  been  in  progress  for  a  period  of  18  months, 
.•;'  on  18  dining  cars,  and  to  this  date  16  cars  are  still  in  actual 
service  with  an  aggregate  mileage  of  2,321,136  miles  without  once 
having  received  any  attention  or  lubrication  except  when   they 
were  applied.     None  of  these  cars  have  given  any  detention  on 
account  of  the  air  brake  equipment,  nor  has  any  valve  been  re- 
moved except  for  examination  after  12  months  had  passed.     He 
stated  that  if  the  cleaning  period,  instead  of  being  three  months 
as  at  present,  were  extended  to  four  months  the  annual  saving 
.    to  a  road  having  1.000  P.  C.  equipment  cars  would  amount  to 
V.1  approximately  $1,640.  and  if  extended  to  six  months  the  saving 
■  ''  would  be  approximately  .$3,280.     With  the  P.  N.  or  L.  M.  type 
of  equipment  this  saving  would  be  $420  and  $840.  res[)ectively. 
He  believed  that  if  these  particular  features  of  air  brake  main- 
tenance were  given  proper  attention  at  the  time  of  cleaning  the 
time  between  cleanings  could  be  lengthened  w  ith  a  consequent 
."  saving.  ;  ■: 

MOISTURE  IN  YARD  TESTING  PLANTS 

The  benefit  derived  by  having  compressed  air  available  in  rail- 
road storage  yards,  so  that  the  air  brake  apparatus  can  be  prop- 
erly inspected,  has  long  been  recognized  by  air  brake  men.  How- 
ever, the  importance  of  providing  what  is  generally  termed  "dry 
air"'  has  not  been  given  the  consideration  it  should  have  in  some 
of  the  installations. 

The  importance  of  preventing  water  entering  the  air  brake 
■--  system  when  passenger  trains  are  charged  in  the  Mott  Haven 
yard  of  the  New  York  Central,  which  is  the  passenger  car  stor- 
age yard  for  the  Grand  Central  Terminal  at  New  York  City, 
was  recognized  by  the  management,  and  in  the  fall  of  1913,  an 


air  cooling  plant  was  erected  and  has  been  in  successful  operatioa 
since.     No  trouble  from  freezing  of  the  radiating  pipes  has  oc*  ' 
curred  and  the  plant  has  absolutely  prevented  any  precipitation.';' 
taking  place  in  the  yard  pipe. 

The  two   compressors  at  the  Mott   Haven  yard   have  a  total" 
capacity  of  2,500  cu.  ft.  of  free  air  per  minute.    There  was  pro- 
vided in  this  plan  3.2  running  feet  of  }i  in.  pipe  for  each  cubic; 
foot  of  free  air  that  the  con>pressor  was  capable  of  producing, 
or,  in  other  words,  8,018  ft.     This  is  made  up  into  48  sections, 
each  of  which  is  composed  of  two  headers  and  18  pieces  of  ^:i-in. 
extra  heavy  galvanized  pipe  about  lllf«  in.  long  spaced  on  2^4^!- 
in.  centers.    The  upper  header  is  6  in.  in  diameter  and  the  lower 
one  8  in.  in  diameter.     Both  are  of  extra  heavy  wrought  iron. 
Cast  iron  caps,  tapped  for  1  in.  {tipe  at  the  center,  axe  used  tp 
close  the  ends  of  the  headers.   -"'.;•''"•        .:••";;-';,..■.-■'-=-...■ 
./The  lower  header  is  tapped  for  1  in.  pipe  at  the  center  length-  ; 
wise  and   180  deg.   from  the  ^-in.  holes,  this  connection  being 
used  for  a  drain.    Each  of  the  18  pieces  of  ^-in.  pipe  are  made 
up  of  two  sections  of  different  lengths. 

The  long  and  short  pieces  were  alternated  in  the  headers,  so.; 
that  the  joining  of  two  sections  in  any  one  of  the  18  pieces 
does  not  interfere  with  any  of  the  others.  The  two  outside 
pieces,  that  is,  the  first  and  eighteenth  pieces  of  f^-in.  pipe 
are  joined  together  by  the  use  of  J^-in.  brass  ground  joint 
unions.  The  other  16  pieces  of  3^-'m.  pipe  are  jointed  by  the  use 
of  slip  joints,  known  as  grip  couplings,  which  are  manufactured 
by  the  Ware  Coupling  &  Nipple  Company,  Ware,  Mass.  The 
48  sections  are  arranged  in  two  groups  of  24  each,  designed  so 
that  all  the  piping  is  accessible,  there  being  ample  clear  space 
to  work  in.  Sufficient  space  is  provided  for  the  circulation  of  the 
atmosphere  around  the  cooling  pipes,  a  very   important   factor. 

There  are  two  storage  reservoirs,  Ayi  ft.  in  diameter,  by  11  ft 
high,  and  the  air  first  passes  through  both  of  these  reservoirs. 
From  the  storage  reservoir  air  is  delivered  to  the  yard  through 
a  6-in.  main  and  can  be  directed  through  the  manifold  con- 
denser, or  by-passed  around  it.  A  6-in.  pipe  between  the  two 
groups,  extends  from  one  end  to  the  other  near  the  top.  This  is 
the  admission  pipe.  It  has  24  pipe  connections,  2  in.  in  diameter^ 
from  each  of  which  two  1-in.  pipes  branch.  Each  1-in.  pipe  is 
connected  to  the  end  of  the  upper  header  of  a  section,  directly 
opposite  the  2-in.  risers,  one  in  each  group.  The  outlet  is  i'-. 
6-in.  pipe,  on  the  outside  of  either  group,  running  the  entire 
length  and  across  one  end.  The  connection  to  the  main  pipe  is 
made  by  a  6-in.  riser.  Connections  are  made  to  the  outlet  pipe 
from  the  lower  header  of  each  section  with   1-in.  pipe. '    -~ --^  ^-^ 

These  connections  to  the  section  are  diagonally  opposite  to  the 
inlet  connections,  it  having  been  found  that  with  the  inlet  and 
outlet  on  the  same  side  of  a  section  the  flow  of  air  was  greater 
throi-.gh  the  cooling  pipe  nearest  that  side.  There  are  cut-out 
cocks  provided  .so  that  any  one  of  the  48  sections  can  be  cut  out 
without  interfering  with  any  of  the  others.  Each  lower  header 
is  provided  with  a  drain  cock  which  is  in  communication  with 
the  sewer  pipe.  Also,  there  is  a  drain  provided  for  die  inlet 
and  outlet  pipes...    ■   ;\  -  '. --■^/5-/^^- -  .- <V"v.^^  '■?;.  /^    "/;r'- 

The  report  is  signed  by  Mark  Ptfrcell  (Nor.  Pac),  and  M.  F.- 
Gannon (N.  Y.  C).  ..':■.-■■  - -.' 

DISCUSSION  '  '  '  "  '  "-  ■■■;.. 
Some  roads  have  found  that  very  good  results  can  be  obtained" 
by  placing  reservoirs  in  the  yard  piping  to  catch  the  moisture 
as  it  becomes  condensed  in  the  pipes,  these  reservoirs  to  be 
drained  twice  a  day.  It  was  also  pointed  out  that  the  com- 
pressor should  have  its  intake  located  outside  the  building  where 
it  could  obtain  air  as  cold  as  possible.     Trouble  has  also  been 
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'..  experienced  with  the  yard  pipes  becoming  full  of  water  when 
'  the  hydrostatic  tests  were  made  on  the  air  system  reservoir,  the 
.'  water  leaking  by  the  valves  that  were  not  in  good  condition. 
^  When  such  tests  are  made  it  was  recommended  that  the  pipe 
,  ■     connections  to  the  yard  piping  be  disconnected. 

The  discussion   also   developed   into   the   consideration   of   the 

,/■    accumulation  of  moisture  in  the  train  line.     Sufficient  radiating 

surface    should    l)C    provided    between    the    compressor    and    the 

main  reservoir,  this  amount  varying  from  18  ft.  to  40  ft.  of  lJ4-i"- 

■  pipe.     It   should   be   located   so   that   it   will   drain   into   the  main 
reservoir.     It   was  also  recommended  that  two  main   reservoirs 

■.,  be  used,  one  of  which  would  serve  as  a  drain  for  the  air  system. 
,.    On  large  Mallet  locomotives  it  has  been  found  necessary  to  pro- 

:  vide  three  such  main  reservoirs.  It  was  also  stated  that  where 
\  the  air  capacity  was  not  sufficient  and  the  pumps  were  called 
.  upon  to  pump  the  brakes  off  the  train,  trouble  would  be  found 
l;  with  the  accumulation  of  moisture  in  the  train  line. 
■".,{  Excellent  results  have  been  obtained  by  having  the  roundhouse 
'•  hostlers  open  all  the  drain  cocks  on  the  locomotive  and  tender 
• .-    as  soon  as  the  engine  was  housed.     Care  should  be  taken  in  the 

•  locating  of  the  various  air  brake  equipment.  The  distributing 
■;■    valve  should  be  located  so  that  it  will  be  drained,  and  the  main 

•  reservoir  shovdtl  not  be  located  too  near  the  lircl)ox,  as  in  such 
ji    cases  it  has  been  found  that  the  air  would  not  cool  sufficiently 

-    to  precipitate  the  moisture.     Where  the  power  reverse  gear  is 

•...•  operated  by  l)oth  steam  and  air.  the  air  line  should  be  provided 

with  a  check  valve  so  that  tiie  moisture  from  the  steam  could  not 

.-;  work  back  into  the  air  system.     Centrifugal  dirt  collectors  have 

.  been  found  to  serve  admirably  as  drains  for  the  train  line,  and 
;;    in   some   cases  two   are  installed   on   the  cars   for  that   purpose. 

OPERATION  OF  THE  PNEUMATIC  TRAIN  SIGNAL 

Possibly  the  largest  factor  in  the  correct  operation  of  the 
.V    signal   device   is   maintenance.     This   is   particularly   true   of   the 

■'.  amount  of  leakage  allowed  in  the  signal  line.  W  ith  the  long  cars 
;    which   are   in    service  today,   the  most   frequent   place   for  leak- 

';  age  to  develop  is  at  the  hose  connections,  due  to  the  imprt)per 

•  location   of  the   pipes   at  the   end   of  the   car.   which   results   in 

■  false  signals  l)cing  transmitted.  This  destroys  the  confidence  of 
.the  crew  in  the  signal  system.     In  order  to  get  the  best  results. 

the   location   ot   pipe   and   hose   should   be   as   recommended   by 
:,     the    M.    C.    B.   association. 

\\  here  the  reducing  valve  of  the  slide  valve  feed  valve  type 
." \  is  used,  the  opening  through  the  choke  of  the  combined  strainer 

Y  and   check   valve   has   been   increased   on   some   roads   from   3/32 

,;.in.  to  Ys  in.  A  te.st  of  a  twelve-car  rack  shows  very  little  dif- 
■'.    ference  between  the  two;  in  fact,  the  condition  of  the  feed  valve 

.will  affect  the  recharging  of  the  line  as  nnicii  ;is  the  difference 
-;  in  the  size  of  the  choke.  Where  this  type  of  reducing  valve  is 
'■  used  they  should  be  cleaned  once  a  month,  and  subjected  to  the 

..  same  rack   test   as   the    feed   valves   used   to   control   the   brake- 

■.  pipe  pressure. 

In   endeavoring   to    improve   the   operation    it    is   necessary   to 

'rfirst  ascertain  the  conditions  under  which  the  signal  is  operating. 
•-Recording  gage  charts  attached  to  the  signal  line  on  the  rear 
>';•  car  will  indicate  the  average  o])erating  conditions  as  follows: 
••  the  pressure  carried  in  signal  line;  all  reductions  in  this  pres- 
'^Jfure,  whether  made  by  pulling  cord  or  liy  hose  couplings  leak- 
■  :  ing  when  passing  over  crossovers,  switches,  etc.;  and  the  time 
S^:  required  to  recharge  the  line  after  reductions  have  been  made. 
'.  It  has  been  found  necessary  for  the  trainmen  to  make  a  re- 
:■  duction  at  the  car  discharge  valve  of  not  less  than  one  second 
"duration,  anrl  pause  between  the  reductions  two  to  three  sec- 
•;.  onds.  cr  approximately  three  times  as  long  as  the  time  of  the 
;f  reductions. 
,:■■■:      While  there  is  a  limit  to  the  length  of  signal  line  which  can 

•  be   operated    successfully   with    the   present   pneumatic    signal,    it 
,/is    believed    that    the    electro-pneumatic    signal    which    does    not 

•have   the    same   limitation,   will   eventually    be   adopted.      During 
;.:  the  past  year  a  steam  train  equipped  with  the  electro-pneumatic 


system  has  been  in  i  egular  service,  covering  180  miles  a  d:, y. 
with   good   results. 

The  ctjnstruction  of  the  signal  valve  is  such  that  very  careful 
workmanship  is  requi  ed  in  order  to  have  the  correct  clearance 
lietvveen  the  valve  st(m  and  its  bushing.  If  this  clearance  is 
insufficient,  the  valve  will  be  too  sensitive  and  give  false  blo\  > 
of  the  whistle  for  v(ry  slight  signal  pipe  reductions.  If  ti  c 
clearance  is  excessiv(  .  heavier  reductions  are  required  th;  n 
when  the  fit  is  tight.  The  average  signal  valve  has  about  .00<"5 
in.  difference  between  ;he  diameter  of  the  stem  and  the  bushing. 
The  manufacturers  ha  e  found  that  wjiere  this  difference  is  less 
than  .0002  in.,  or  morfe  than  .0015  in.,  the  valve  will  not  mert 
the   requirements.  i 

The  small  projection]  at  the  bottom  of  the  valve  stem  is  \/M 
in.  long,  and  with  a  pfoper  lit  in  its  bushing,  requires  that  the 
diaphragm  must  raise  more  than  1/32  in.  before  enough  air  can 
flow  past  this  projectipn  to  blow  the  whistle.  If  the  lengtl) 
of  this  projection  is  nu  terially  reduced,  or  if  its  fit  is  too  loose. 
very  slight  reductions  c  f  signal  line  pressure,  or  even  the  vibra- 
tion ol  the  valve  itself,  such  as  would  be  brought  about  by  the 
engine  running  over  r  lil  joints,  might  cause  the  sounding  of 
the   signal. 

In  order  to  more  closely  approximate  actual  service  Con- 
ditions, the  manufacturers  have  investigated  the  operation  (»f 
signal  valves  with  a  certiin  specified  orifice,  venting  to  the  atmos- 
phere at  all  times,  to  represent  the  leakage.  The  results  of 
the  tests  show  that  in  c  rder  to  affect  the  signal  valve  operation 


excessive  and  above  the  amount  which 
service,  and  it  has  therefore  been  con- 
ing leakage  is   unnecessary   and  of  no 


at  all.  leakage  must  be 
shoidd  be  i)ermitted  in 
eluded  that  a  test  invo 
practical  value. 

The  manufacturers'  signal  valve  test  rack  consists  of  sut- 
ficieiit  piping  to  repres«  nt  20  passenger  cars,  accompanied  by 
the  proper  piping,  air  ignal  reducing  valve,  air  signal  valve 
and  air  whistle  the  sanu  as  used  in  service,  the  signal  reducing 
valve  being  set  at  40  lb  The  following  method  is  followed  in 
testing  a  15-car  train.  ;.  10-car  train  and  a  2-car  train.  The 
cock  on  the  rear  end  of  the  last  car  must  be  closed  at  all  times, 
and  all  other  coimecting  cocks  must  be  open,  the  system  being 
charged   to  40  II). 

Assemble  the  signal  v  dve  on  the  rack,  and  slowly  cut  it  in. 
.After  the  valve  is  charged,  and  before  the  whistle  is  assembled 
on  the  rack,  make  seveml  reductions  with  the  discharge  valve 
on  car  Xo.  1,  to  properl;  seat  the  valve  stem.  After  the  valve 
is  recharged,  coat  the  co  mection  to  the  whistle  with  soap  suds 
to  determine  if  leakage  exists  past  the  valve.  .After  completing 
this  test,  assemble  the  w  listle  on  the  valve. 

b'irst.  test  the  signal  va  ve  on  a  15-car  train.  With  the  system 
fully  charged  to  40  lb.,  ai  d  all  the  connecting  cocks  open,  make 
\\\e  reductions  with  the  discharge  valve  on  the  fifteenth  car 
each  reduction  to  be  ma(t  by  holding  the  discharge  valve  full\ 
open  for  one  second,  allowing  I'i  seconds  between  the  reductions. 
Following  each  reductior ,  the  whittle  must  give  one  distinct 
blast.  If.  during  this  te:  t.  or  any  of  the  following  tests,  the 
whistles  give  two  short  lasts  after  one  reduction,  it  indicates 
that  the  valve  stem  is  toci  short  or  the  «iiaphragm  is  too  weak, 
requiring  too  light  a  diffo-ence  in  pressure  to  raise  it.  If  one 
long  blast  is  obtained,  oi 
between  the  reductions,   it 


the  whistle  does  not  stop  blowing 
indicates  that  the  valve  stem  has  ex- 
cessive friction,  which  ma  '  be  cause<l  l)y  either  the  valve  stem 
or   the   diaphragm. 

Before  commencing  re(  iictions  in  the  succeeding  test,  the 
signal  line  jtressure  must  be  charged  to  40  lb.  Then  repeat 
the  tests  on  the  eivihth  and  first  cars.  Xext.  test  the  signal  valve 
on  a  10-car  train  by  closi  ig  the  cock  on  the  rear  end  of  the 
tenth  car.  and  repeat  the  a  >ove  test  on  the  tenth,  sixth  and  first 
cars,  after  which,  test  thi  signal  valve  on  a  2-car  train  by 
closing  the  cock  on  the  re  ir  end  of  the  second  car  and  make 
the  above  test  on  the  first  car.     After  the  test,  coat  the  entire 


valve  with  soap  suds  to  de 


ect  porous  cast  nigs. 
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Where  trouble  is  experienced  with  false  signals  being  trans- 
mitted while  the  train  is  running,  a  recording  gage  should  be 
attached  to  the  signal  line,  and  if  tlie  corresponding  reductions 
are  not  shown  on  the  chart,  it  is  generally  found  that  the  signal 
valve  on  the  locomotive  is  too  sensitive.  The  valve  should  be 
removed  from  the  locomotive  and  tested  on  a  suitable  rack.  The 
illustration  shows  a  12-car  test  rack  used  at  EUzabethport  shops, 

Q60  rr  or  piPiNz  IN  4  SCTS  or  COILS  ■"""  '■  ^:'-'''---:ryV  ■   '■:■■^':■^-^-■■^  ••.■>■'.>: 


Twielve-Car  Signal  Valve  Test   Rack,  Elizabethport  Shopis.  Central 

Railroad   of   New  Jersey 

C.   R.   R.   of  X.   J.,   where   all  valves   for  tlie  entire  road   are 
tested  after  repairs  are  made. 

'  The  report  is  signed  by:  L.  X.  Armstrong  |Penn.),  and  H.  L: 
Sandhas.  '■■■■.  uJ--''J'.-'-i  .'-.  ■^'^':  vA.-:-  •   :';,? ■■^■■'':^/--^V^f-">^^'^':"  ..^^ 

>\  ■•^•j'v--^->^'v • ;  'y- >. '-■  •  ■:'-.'-''''.i. ■  DTScussioiif ■■■;^ ':t'^:^.i'?^:^[y^'"'lfl .' .  V ■:  'r' ^ "■' ■ 
The  consensus  of  opinion  in  regard  to  the  pneumatic  signal  Was 
that  in  its  present  state  it  is  not  an  absolutely  reliable  device. 
On  trains  of  25  to  30  cars  in  length  considerable  trouble  is  ex- 
perienced with  leakage,  and  in  some  cases  trouble  has  been  ex- 
perienced with  16  to  18  cars.  Where  trains  are  of  such  a  length 
it  was  believed  expedient  to  increase  the  signal  train  line  pres- 
sure to  60  lb.  Greater  care  should  also  be  taken  in  the  proper 
maintenance  of  the  present  pneumatic  system.  On  some  roads 
no  engine  is  allowed  to  depart  from  the  terminal  without  the 
signal  system  being  in  satisfactory  operation,  while  on  others 
a  system  has  been  adopted  where  in  case  the  pneumatic  signal 
becomes  inoperative  the  conductor  shall  make  use  of  the  con- 
ductor's valve  and  hand  signals.     Some  roads  have  found  that 

■  with  the  y»-'\n.  choke  opening  in  the  signal  line  the  leakage 
may  more  readily  be  determined,  without  interfering  with  tJie 
correct    operation    of   the   signal.     In    some    cases    it    is    found 


necessary  to  clean  the  signal  valv^  its  often  as  onc^  a  \\eek.  Mr..  ; 
Armstrong,  in  closing  his  paper,  stated  that  electric  energy  suf-',- 
licient  to  operate  an  electro-pneumatic  signal  system  could  be>- ;; 
obtained  from  dry  cells  or  from  the  electric  lighting  system  ot^V. 
the  cars  or  locomotive^  .i^.;^   Vv;: '■>■;■  :  :     :  x^-;  :  ;i~    ;  .  ■    '      ;  • 

100  PER  CENT  OPERATIVE  BRAKES  IN  FREIGHT;    ,; 

.•V;>;V;-  ;.:;;uvh: -;■:,-■.       SERVICE    .,-;■./,• -"f;-.  ^/■^■:-.^-'"-^/v.^/;.-;4-- 

,      The  general  opinion  is  that  an  operative  brake  is  one  in  which  •; 
the  piston  moves  out  of  the  brake  cylinder  far  enough  to  close.'; 
the  leakage  groove,  and  not  more  than  10  in.  when  a  full  service  ;•:■ 
brake    application    is    made    trom    at    least    a    70-lb.    brake    pipe  Iv- 
pressure,    remains    s(i    until   the    usual    inspection    is   made,    andv".- 
releases   projierly   in   the   usual   methods   resorted  to   in   making;^y.^ 
ordinary  terminal  tests;  the  only  other  requirement  is  that  the 
foundation  brake  gear  be  connected  throughout  to  bring  the  shoes 
to  the  wheels.    The  second  consideration  is  the  question  of  whatV.  . 
constitutes  100  per  cent  operative  brakes.     Our  opinion  in  thisr.. 
respect  contemplates  that  each  brake  in   a  train   be  operative  as    ,:; 
above  stated  and  so  connected  that  they  may  all  be  operated  from  ■;:;: 
the  locomotive.     This  will  constitute  100  per  cent  operative  and    " 
meet  all  the  requirements  but  one,  namely,  efficiency.    The  highest  VC: 
efficiency  required  to  meet  general  conditions   is  that  the  train     - 
may    be   controlled    by    the    engineer    without   the   assistance  of  ? 
trainmen  with  the  ordinary  hand  brake.        ''i    ''-''':'::■':■'■'' \';''-: 

Unfortunately,  while  the  requirements  of  efficiency  reduce  the':: 
difficulty   of   providing  an   operative   brake,   they   also    result    in ;  . 
alnlity  t<i  control   trains   with  a  low   indixidual   brake  efficiency 
throughout  the  train  or  a  small  percentage  of  brakes  operative' 
for   service   requirements,   while   certain   other   conditions   auto-;;' 
matically  increase  the  necessary  efficiency  and  number  of  opera-y 
tive  brakes,   and  the  greater  the  number  of   cars  involved,  the:.~ 
more  pronounced  are  these  results.     The  introduction  of  the  yard  V  ; 
pressure  lines  where  trains  are  made  up  sufficiently  in  advance; 
of  leaving  time,  would  give  an  opportunity  to  make  the  brake, 
inspection  and  correct  many  defects  before  the  engine  was  placed  ^v 
on  the  train  for  departure. 

::  Ally  one  point  on  a  large  system  attempting  to  run  100  per'y- 
cent  operative  brakes  would  he  immediately  confronted  with  a.,;  . 
prohibitive  nunil)er  of  cars  with  inoperative  brakes  and  a  con-  ■■'■' 
gestion  that  would  cause  serious  delays  resulting  in  this  particu-r- 
lar  point  being  criticized  for  tying  up  traffic.  Relief  for  this  par-::., 
ticular  terminal  could  only  be  brought  about  by  allowing  ;.,' 
inoperative  brakes  to -proceed,  or  by  increasing  the  amount  of  ;- 
the  brake  work  done  at  the  terminals  on  either  side.  It  can  :\ 
readily  be  seen  that  any  one  railroad  attempting  to  run  100  pefc  -^ 
cent  operative  brakes  would  be  placed  in  almost  the  same  position  •  ■ 
as  the  terminal  above  mentioned,  and  the  same  rule  in  regard  to  •' 
relief  would   apply  between  the  railroads   involved.  ;.-• 

The  difficulty  of  establishing  the  practice  of  cleaning  brakes  on.  > 
ears  in  trains  at  large  terminals  where  the  tracks  extend  overJ  ; 
at  large  territory  is  expensive,  as  it  is  hard  to  get  men  and  mate'j  .;■; 
rial  to  the  cars  and  n^en  are  idle  a  large  part  of  their  time.     But    . 
again    we    find   that    at    many    small    terminals    where   very    little  "v 
switching  is  done  on  the  train  outside  of  changing  engines  andV 
cabooses,  and  where  the  repair  track  is  close  to  the  train  yard,  .;> 
that  air  brake   repairs   can   be   made   in    trains   successfully   and-  L 
economically,  as  the  men  in  this  case  can  be  used  on  the  repair^', 
tracks  when  no  trains  are  in  the  yard.     Yard  air  lines  at  these :,;. 
terminals  are  necessary  to  test  out  work  of  this  kind  and  ad<U-,-V: 
tional  time  allowed -to  trains  in  terminals  to  give  the  car  men   ; 
an    opportunity   to    do    the    work    before,    or    after,   the   train    '\% 
switched,     ^'ard  train  testing  devices  must  also  be  provided  at  .  " 
terminals  in  order  that  cars  arriving  in  trains  with  brakes  "cut 
out"  may  be  tested  to  ascertain  what,  if  anything,  is  wrong,  and 
to  test  work  on  the  lirakes  after  it  is  completed. 

After  the  facilities  and  materials  are  provided,  then  comes  the  " 
proposition  of  procuring^,  men  who  are  competent  and  reliable  to 
do  the  work  or  men  wliO  can  be  educated  in  a  reasonable  length' . 
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...  of  time.  The  better  supervision  we  have,  the  less  trouble  we  have 
■ ;/.  from  this  source.  One  of  the  conditions  we  find  it  hard  to  over- 
.:  come  is  the  careless  manner  in  which  some  of  the  air  brake  work 
X.v"'";is  done.  / /,;-i; ..-. '  v  ;._  ■■"■■•.'.•■■.;•;'';'•  .•';-.;.■  r,.<'-'v:-.. 

.-         A  system  must  be  inaugurated  to  catch  the  disabled  brakes  as 
.:  r  soon  as  practicable  after  the  defect  becomes  apparent.     With  this 

•;,.  in  view,  what  might  be  called  "dead  lines"  should  be  designated 

■  at  reasonable  distances  over  the  road — terminals  where  facilities 
>/  arc  the  best,  as  100  per  cent  points  where  no  brakes  that  are 
•':    inoperative   are   allowed   to   pass,   regardless   of  lading.     .\t   all 

■  ..terminals  where  there  are  facilities,  dead  freight  loads  and  empty 

cars  with  inoperative  brakes  should  be  caught  and  repaired.    All 

•;  j  cars  on  repair  tracks  should  have  their  brakes  carefully  tested. 

■-..:  and  if  the  cleaning  date  is  over  nine  months  old  on  home  cars, 

.  .    the  brakes  should  be  cleaned.    This  would  avoid  the  necessity  of 

N '.  putting  the  car  on  the  repair  track  again  in  so  short  a  time,  and 

'  ':  when  it  might  possibly  contain  an  important  load.     -,".---'ri," -'...> 

:>i       If  we  wait  until  the  trains  are  made  up  in  the  yard  to  make 

.  ".  inspections  we  will  have  delays  and  bad  cars,  but  if  we  require 

V  the  men  on  all  incoming  trains  to  have  the  train   fully  charged 

;   ■•  and  then  make  the  required  application  of  brakes  before  cutting 

•  v  otf.  the  air  brake  inspection  can  be  made  at  the  time  of  usual 

,.;   train  inspection,  and  any  cars  "bad  ordered"  can  be  switched  out 

.•_  i  in  the  usual  switching  time. 

The  question  arises  as  to  what  is  to  be  gained  by  increasing 
the  nutnber  of  operative  brakes.  One  reason  is  to  provide  ;i 
-'^'  wider  margin  of  safety  by  the  ability  to  stop  in  a  shorter  dis- 
.  .  tance  in  cases  of  emergency.  The  reason  more  frequently  eii- 
j' countered,  however,  is  the  resultant  reduction  of  slack  action  in 
v^vlong  trains,  whicli  contributes  largely  to  troui)les  arising  from 
•''.-break-in-twos. 

The  report  is  signed  by:  Geo.  H.  Wood  (.\.  T.  &  S.  F.),  and 
'hS.  C.  Wheeler   (C.  B.  &  Q.).:   '     ■■  l-'',:/ ■■■:/^::'r:\-- :-^.-  ]:::..^.--\,, 

A.:-/;->'^  •■'''*^ '■■,.% ^v  .■.'•;";• -'^      DISCUSSION      ■ '■■■■r  .>■[■■■,  ' ^.;C- -•.:■>■•  ■■■;•' 

:-•,;      F.    B.    Farmer,    of    the    Westinghouse    Air   Brake  Company, 
.>    strongly  reconmiended  the  employment  of  a  general  car  brake  in- 
spector for  the  purpose  of  instructing  and  demonstrating  to  the 
cleaners  of  the  freight  car  air  brake  equipment  how  they  should 
do  their  work,  and  to  check  them  in  their  work.     He  also  spoke 
.   -  strongly   in   favitr  of  the   incoming  tests  of  the  brakes   in   order 
:'    that  the  defects  may  be  located  and  corrected  while  there  was 
.- :y  sutHcieiit  time  to  do  so.     This  will  cHminate  a  lot  of  trouble  and 
..i^:'delay  thai  would  ordinarily  be  caused  wiien  the  brakes  are  found 
"•jdefective  on  the  outgoing  tests.     He  also  spoke  of  the  tendency 
..  ",for  some  of  the  comparatively  level  roads  to  absolutely  neglect 
the   maintenance  of  the   retaining  valves.     This  causes   a   greav 
deal  of  trouble  for  the  roads  receiving  such  cars  in  the  niountain- 
•    ous  districts,  and  greatly  interferes  with  the  expeditious  trans- 
;;•   portation.     He  was  strongly  in  favor  of  the  "dead  line"  as  de- 
-v; scribed  in  the  paper,  and  stated  that  at  one  point  on  a  large  road 
that   operated  this   dead  line  system   75   per  cent  oi  the  brakes 
cleaned  had  not  run  over  nine  months,  showing  that  this  work 
\,..is  not  always  done  as  carefully  as  it  should  be.     Lack  of  knowl- 
edge and  hurried  work  have  been  a  great  factor  in  the  improper 
maintenance  of  brakes,  and  oftentimes  are  the  basis  for  charges 
of  dishonesty  in  doing  the  work. 

Some  roads  are  having  very  good  success  with  carding  freight 

!  -cars  with  inoperative  brakes,  permitting  them  to  go  without  tying 

up  the  train  and  having  the  work  done  at  the  next  terminal.    The 

trainmen  have  also  been  instructed  to  place  defect  cards  on  the 

cars  as  they  become  inoperative  on  the  line,  and  also  those  cars 

;Vthat  are  picked  up  enroute.    Trouble  has  also  been  experienced  in 

using  shop  line  pressure  in  testing  the  air  brakes  on  the  rip  track, 

as  many  cases  were  found  that  where  the  brakes  would  operate 

under  this  high  pressure  they  would  not  operate  when   on  the 

••  train  under  a  pressure  of  70  lb.    To  overcome  this  the  Louisville 

&  Nashville  has  in  use  a  device  for  reducing  this  pressure  to  the 

proper  amount.     One  member  strongly  objected  to  the  practice 

followed   by   many   roads   in  allowing   the   man   that  cleans   the 
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triple  valves  to  test  them,  hs  when  this  work  is  done  piece  work 
the  men  art  apt  to  pass  v;  Ives  that  are  not  in  proper  condition. 

Waller  V.  Turner,  chief  engineer  of  the  Westinghouse  Air 
Brake  Company,  encouraged  the  men  to  do  all  in  their  power 
to   influence   their   superiors   to   give   them   the   proper    facilities 

the  necessary  good  condition.  Per- 
sistence and  nerve  in  carrk'ing  out  what  they  believe  to  be  ab- 
solutely necessary  in  the  maintenance  of  brakes  is  required  to 
get  the  right  results.        ^T  .;v  i^jf -'.-/^i^  .;^••■^;- /J  ; :    ^^^ 

Mr.  Wood,  in  closing  t  le  paper,  believed  that  brake  cylinder 
conditions  should  be  more  carefully  watched,  and  also  called  at- 
tention to  the  large  num  )er  of  triple  valves  that  were  found 
defective  after  having  onlV  run  for  about  six  months.  All  air 
brake  work  should  be  givjen  careful  supervision  and  checking 
before  it  is  permitted  to  paes  out  of  the  repair  yards. 


HAND  BRAKES  ON|  HEAVY  PASSENGER  CARS 

Xo  scheme  of  hand  bra 
presented  for  consideratior 
.\s  the  weight  of  passenger 


ce  control  for  heavy  passenger  cars 
appears   to   be   entirely   satisfactory. 

equipment  cars  increases,  the  desired 
I)raking  power  can  only  be  obtained  by  increasing  the  hand  lever- 
age. Hence,  where  the  desired  hand  brake  power  is  provided 
through  a  sufficiently  highl  muliplier  of  the  leverage,  there  is 
introduced  the  objectionable  feature  of  loss  of  time  in  winding 
uj)  the  long  hand  brake  chain  necessary  to  take  up  the  slack  and 
bring  the  shoes  against  thej  wheels.  Because  of  this  it  has  not 
been  found  an  easy  matter  to  provide  a  winding  shaft  or  barrel 
of  requisite  capacity  to  accommodate  the  chain  satisfactorily  with 
the  different  amounts  of  slick  or  of  piston  travel  existing.  -' 
It  is  generally  recognized  ihat  time,  as  well  as  power,  is  an  im- 
portant factor  in  hand  brace  operation,  and  with  this  in  view 
designs  of  hand  brakes  hav;  been  gotten  out  with  the  object  of 

af  the  slack  and  then  of  increasing 

adequate  shoe  pressure  may  be  sup- 
e  been  satis factorv  in 


providing  a  (juick   take-up 
rapidly  the  leverage  so  that 
plied.     Arrangements  of  thi 


its  of  this  character  hav 
a  degree,  but  because  of  thi  variations  in  brake  shoe  wear  and 
slack,  the  point  on  the  wine  ing  cone  at  which  the  free  slack  is 
taken  up  is  not  always  th^ ;  one  at  which  the  desired  higher 
leverage  is  obtained. 

The  difficulty  in  the  way  cf  satisfactory  single  truck  operation 
appears  to  be  one  method  oi  connecting  the  hand  brake  lever  to 
the  cylinder  lever  pull  rod  s(  that  when  the  hand  brake  is  being 
operated  the  air  brake  cylinder  levers  need  not  be  moved.  Some 
experimental  designs  of  single  truck  hand  brakes  now  on  trial 
have  sufficient  merit  to  wan  ant  further  development. 

it  appears  that  in  designin  f  a  hand  brake  gear  for  heavy  pas- 
senger cars  effort  only  should 
to  enable  switching  crews  to 

The  report  is  signed  by 
L.  P.  Strecter  ( 


be  made  to  provide  power  sufficient 
control  them  in  yard  movements, 
signed  by:  Join  P.  Kelly;  C.  W.  Martin  (Penn. );  -    .  " 
111.  Cent.),  aijd  F.  J.    Barry  (N.  Y.  O.  &  W.).    .=     J; 


^  '  RECOMMEKDED  PRACTICE  '  ''  ": 

Aside  from  typographical  i  nd  other  corrections  made  to  con- 
form with  the  M.  C.  B.  stan<  irds  and  recommended  practices,  it 
was  recommended  that  the  cip.icity  (jf  main  reservoirs  for  pas- 
senger and  switch  engines  shiuld  be  not  less  than  40.000  cu.  in., 
and  for  freight  engines  not  Ifcss  than  60,000  cu.  in.,  an  increase 
of  not  le.ss  than  25  per  cent  ibove  these  figures  being  desirable 
when  the  air  compressor  dismacement  capacity  is  120  cu.  ft.  or 
more  per  minute.  It  was  also!  recommended  that  main  reservoirs 
should  be  tested  with  the  haiimer  test  with  no  pressure  in  the 
reservoir  and  followed  with  :  hydrostatic  test,  using  a  pressure 
equal  to  150  per  cent  of  the  riaximum  working  air  pressure,  the 
hammer  test  to  be  made  eacli  time  the  engine  receives  general 
repairs,  and  the  hydrostatic  test  to  be  made  once  a  year. 

Under  the  heading  of  "Tests  for  Feed  Valves,"  it  was  recom- 
mended that  feed  valves  should  be  tested  and  removed  from 
service  if  they  are  not  sufficietftly  sensitive  to  open  with  a  maxi- 
mum difference  in  pressure  oi  2  lb.,  with  a  brake  pipe  leakage 
of  from   7  to   10  lb.  per  minate.     The   following  test   was  also 
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recommended  for  all  feed  valves  after  they  have  been  cleaned 
or  repaired,  the  test  rack  shown  in  the  illustration  being  the 
standard  slide  valve,  feed  valve  test  rack : 

Test  No.  I. — After  applying  the  feed  valve  to  the  rack  with  its 
>pring  box  and  diaphragm  removed,  open  cock  C  and  7,  and  close 
cocks  A  and  7  (shown  at  the  left).  Regulating  valve  leakage 
can  then  be  noted  as  one  end  of  the  valve  is  exposed.  J  f  the  sup- 
ply valve  is  leaking  it  will  be  indicated  by  the  discharge  at  the  port 
on  one  side  of  the  regulating  valve  stem  in  the  recess  under  the 
diaphragm.  In  case  of  leakage  at  the  latter  port,  make  sure  it 
is  not  between  the  two  ports  across  the  feed  valve  gasket  as  the 
effect  is  the  same  as  with  a  leaky  supply  valve.  Test  the  two 
cap  nuts  with  soap  suds.  No  leakage  existing,  or  having  been 
remedied,  close  cock  7  (shown  at  the  right)  ;  replace  the  parts 
removed;  open  cocks  (shown  at  the  right)  and  A;  and  then 
tighten  up  on  the  regulating  nut.  previously  left  slack  until  the 
valve  begins  to  vibrate  rapidly.  This  will  be  shown  by  intermit- 
tent puffs  of  air  at  cock  A.  If  the  piston  or  its  bushing  are  new 
allow  the  valve  to  vibrate  for  at  least  10  minutes,  then  proceed. 

Test  No.  2. — Close  bleed  cocks  A  and  C :  open  cock  7  (shown 
at  the  left),  and  adjust  feed  valve  to  the  desired  pressure.  \\  ith 
brake  pipe  volume  fully  charged,  open  bleed  cock  C  and  note  the 
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Diagrammatic  Arrangement  of  Slide  Valve    Feed  Valve    Test  Rack 

drop  in  pressure  required  to  open  the  feed  valve.  It  should  be 
less  than  2  lb.  Also  when  the  feed  valve  opens  note  whether 
the  pressure  in  the  brake  pipe  volume  is  promptly  restored  to  the 
original  amount,  as  it  should  be. 

If  the  drop  is  2  lb.  or  more  and  is  restored  promptly  it  in- 
dicates a  tight  piston  or  other  undue  friction.  If  the  drop  in 
pressure  is  2  lb.  or  more  before  the  feed  valve  opens  and  the 
pressure  then  remains  practically  constant  at  this  lower  pressure, 
the  piston  is  too  loose  in  its  cylinder.  A  wider  variation  than 
the  standard  limit  between  the  opening  and  closing  points  of  the 
feed  valve  may  be  caused  by  the  diaphragm  spindle  of  the  regu- 
lating portion,  which  guides  the  regulating  spring,  binding  con- 
siderably at  any  point.  Such  resistance  aids  the  regulating  spring 
when  the  pressure  is  nearing  the  closing  point  of  the  feed  valve 
and  resists  the  action  of  this  spring  when  a  falling  pressure 
should  cause  the  feed  valve  to  open. 

:  Test  No.  J.— With  the  brake  pipe  volume  charged  and  the 
bleed  cocks  A  and  C  closed,  close  cock  7  (shown  at  the  right)  ; 
reduce  the  brake   pipe  pressure  5  lb.   below  the   setting  of  the 

-feed  valve,  using  bleed  cock  A;  then,  first  being  sure  that  there 
is  20  lb.   excess   pressure,   open   cock   7    (shown  at  the  right) 


quickly  and  note  the  overcharge  of  brake  pipe  pressure.'    This 
must  not  be  more  than  2  lb.     If  the  overcharge  exceeds  2  lb., 
the  piston  fit  is  too  close  or  the  piston  Is  t>il  or  water  packed. 
\\  ipe  the  piston  and  its  cylinder  dry  and  test  again  before  mak-.. 
ing  the  piston  a  looser  fit.  ;    -.  -NvV's    •'':;.•";■  ■■,-- 

The  report  is  signed  by:  S.  C;  l>own  (W.  A.  B.^o^V;  C.  R..^^ 
Parker  (G.  X.);  H.  A.  Wahlert  (W.  A.  B.  Co.);  J.  R.  Alex-;; 
ander  (Penn.),  and  N.  A.  Campbell  (X.  Y.  A.  B.  Co.).^-'"  '    .  ^^^ 

•:-^:?v;^  :■;  'i-^-    V-.  ,.--;Vc-      V    OTHER  BUSINESS      ^^.'s  ;!■ -'K-;^'.  VV  ."   '  "ir'-v: 

During  the  convention  an  afternon  was  given  to  the  air  brake 
appliance   supply   men.   who  talked   to   the  members   concerning 
their  products.     On  Thursday  afternoon  the  association  was  ad- 
<lressed  bj'  Walter  \'.  Turner,  of  the  Westinghouse  Air  Brake 
Company ;  N,  A.  Campbell,  of  the  Xew  York  Air  Brake  Com-: 
pany,  and  J.  R.  Snyder,  of  the  Pittsburgh  Air  Brake  Company. 
Mr.  Turner  spoke  of  the  developments  during  the  past  year,  and 
told  how  the  Xew  York  subway  had  increased  its  capacity  by  the 
adoption  of  the  electro-pneumatic  brake.     Mr.  Campbell  gave  aa-  - 
illustrated  talk  on  the  X'ew    York  electro-pneumatic  brake.     Mr^ ' 
Snyder  gave  an  illustrated  talk  on  the  new  air  brake  equipment'- 
furnished  by  his  company.  "  ^       >  '  ■  •, 

The  association  was  also  addressed  by  E.  H.  De  Groot.  Jr^.- 
superintendent  of  transportation.  Chicago  &  Eastern  Illinois,  and 
M.  H.  Haig.  mechanical  engineer,  Atchison,  Topeka  &  Santa  Fe* 

The  following  ofiicers  were  elected  for  the  ensuing  year:.' 
President,  J.  T.  Slattery.  Denver  &  Rio  Grande;  first  vice-."' 
president,  T.  W.  Dow,  Erie  Railroad ;  second  vice-president^" 
C.  H.  Weaver,  Xew  York  Central  lines  west  of  Buffalo :  third 
vice-president,  C.  W.  Martin,  Pennsylvania  Railroad ;  secretary,  ' 
F.  M.  X'ellis,  Westinghouse  .\ir  Brake  Company;  treasurer^.';; 
Otto  Best,  Xathan  Manufacturing  Company.  The  executi\"C-- 
committee  is  as  follows:  T.  I".  Lyons.  Xew  York  Central  lineSk? 
west  of  Buffalo;  J.  F.  Harry,  Xew  ^Ork.  Ontario  &  Western;' 
L.  P.  Streeter,  Illinois  Central;  Mark  Purcell.  Xorthern  Pa-/ 
cificj  G.  H.  Wood,  .\tchison,  Topeka  &  Santa  Fe,    ■ ;-;  "■  --::...;."> 

It  was  voted  to  hold  the  next  annual  convention  at  Atlanta,-: 
.Ga.,^^  on  May  2  to  5,  inclusive.  ~i.. 


STEEL  PASSENGER  TRAIN  EQUIPMENT 

To  ascertain  the  progress  of  the  building  of  steel  and  steet 
underframe  passenger  equipment  and  to  develop  the  cost   of  . 
reconstruction    in    steel    of    the    present    wooden    passenger; 
equipment  in  the  country,  the  Special  Committee  on  Relations.' 
of  Railway  Operation  to  Legislation  issued  a  circular  letter, 
to  the  railways  on  January  2,   1915.      Replies  have  been  re-^ 
ceived    from    284   companies    operating    245.721    miles    in    the--' 
United  States,  and  62,112  passenger  equipment  vehicles,  with 
956  under  construction  on  January   1.   1915.     The   tabulations 
based  on  these  replies  have  been  published  in  Bulletin  Xo.  67, 
showing  that  of  the  cars   under  construction   on  January  1,-^ 
725  were  all-steel.  228  steel  underframe  and  3  wood,  and  of; 
the  4.495  cars  acquired  in  the  calendar  year  1914.  3.355  were 
all-steel.  940  steel  underframe  and  200  wood,  including  56  cars 
purchased  second  hand.     Of  the  total  number  of  passenger 
train  cars  in  service  on  December  31,   1914.   12.900  were  all-; 
steel.    5.700    steel    underframe    and    43.512    were    wood.      The 
character  of  the  various  classes  of  equipment  in  service  on 
December  31,   1914,  is  shown  in  the  following  table: 

V"'  ■'■   ■  ■    ^"'-^V,;'    -."    /    .'       '  'X:^:J-'-^'  :^  \.^  \  -y ■■'        Steel        '..::"■:■■■' 

v;'-':.^  ;";'»•**  Sonderfrainc      AVood 

Postal   .••....•  ««'*«.v*« ••-•'•  •-.f«!* «-«<^ •■•  •%.*'.«  .  •  '889.- -  •         2ir  461 

Mail  and  baggage.  .................,...■.<.>♦;■     <6B'  404  ^.562 

Mail,  baggage  and  passenger - . . .  »  31:  '  . '  '"■"-   W.','.':-  579 

Baggage  and  passenger ^ .'        528  '  "     •  2^  '  3.519 

Paggage   or  express 1.478  1.315  7.507 

Passenger 5.105  1,704  22.266 

Parlor,  sleeping  and  dining 3,200        ,      1,5JK  5,353 

Business 32    ,       •  "vHJ   ,;  730 

Alotor   ,#•  ..^B^  ••,,••...••••••.>.....*.♦.•  •.•-■^»  ♦..  ■         V/ V  ■■  '.v^c    .  ...      ^od 

Total  United  States 1 2.900  5.700  43..?  12 

A  table  is  also  given  in  the  bulletin  showing  that  tor  the 

cars  acquired  during  the  past  six  years  the  percentage  of  all- 
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steel  cars  has  increased  from  26  to  74.6,  while  the  percentage 

,■  of  steel  underfranie  cars  has  ranged  from  14.8  per  cent  to  30.4 

'  per  cent,  and  was  20.9  per  cent  in  1914.     The  percentage  of 

wooden  cars  has  decreased  steadily  from  51.4  per  cent  in  1909 

to  4.5  per  cent  in  1914. 

Another  table   shows   that   the   number  of  all-steel   cars  in 

.service  has  grown  from  629  in  1909,  an  increase  of  1,951   per 

cent,  while  the  number  of  steel  underframe  cars  has  grown 

from  673.  an  increase  of  747  per  cent.    A  total  of  4,614  wooden 

cars  has  been  retired  in  tiiree  years.     Of  this  number   1.048 

were  retired  during  the  calendar  year  1914.    The  bulletin  also 

gives   the   following  table   showing  the  approximate   cost  of 

■  replacement  of  wooden  cars:       ;     _  ■-.'.:--'-^'J''i..;.l-.'^".?''-^^'- '--i. 

•-■ :      Approxi-mate  Cost  of  Repl.\ceme.\t  of  Wooden  Cars  -:'■'■  .i" 


Postal    . ..;....... 

.  Mail   and  baggage 

Mail,  baggage  and  passenger. 
■  Baggage   and    passenger 

Itaggage    or    express 

Passenger     

Parlor,   sleeping,   dining 

Business 

Motor ., 


Average 

Number 

cost 

.\mount 

461 

$11,000 

$5,071,000 

2,562 

10,000 

25,620,000 

579 

10,000 

5,790,000 

3.519 

10,000 

35,190,000 

7.507 

H,500 

63.809.500 

22.266 

12.800 

285,004.800 

5,353 

22,000 

117,766,000 

730 

1 5,000 

10.950,000 

535 

20,000 

10,700,000 

43.512 

$559,901,900 

$  27,995,095 

Annual  interest  charge  at  5  per  cent. 
The  charge  to  operating  expenses   umler  the   classification   accounts   of  the 
'  Interstate    Coninu-rce    I'oniinission,    assuming   a    value    of    $4,000    per    vehicle 
Teplaced,  would  be  $174,048,000 

Replies  were  also  received  from  10  companies  operating 
27.62S  miles  in  Canada,  showing  that  of  a  total  of  5.366  pas- 
senger train  cars  in  service  on  December  31,  1914,  79  were 
all-steel,  187  steel  underframe  and  5.100  were  wood.  Of  57 
cars  under  construction  on  December  31.  38  were  all-steel, 
16  steel  underframe  and  3  wood. 


DINING    CAR    CHAIRS 


For  five  years  the  Canadian  Northern  has  been  experiment- 

■  ;ing  to  obtain  a  satisfactory  design  of  chair  for  use  in  dining 

'cars.    Out  of  seven  different  designs  tried  out  in  service  dur- 

'ing  this  period  the  one  shown  in  the  engraving  has  met  with 
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by  means  of  the  hat  rark  shown  in  the  illustrations.  This 
has  been  found  to  overco^ne  the  difficulty  of  the  frame  loosen- 
ing and  is  also  appreciated  by  passengers,  as  it  avoids  the 
necessity  of  reaching  over  the  heads  of  others  in  order  to 
place  their  hats  on  the  crerhead  hooks  and  to  remove  them 
when  leaving  the  car.  Siring  cushions  have  been  eliminated, 
as  it  has  been  found  that  they  are  expensive  to  maintain. 
The  absence  of  gimp  is  (also  noteworthy,  the  leather  being 
simply   folded    in,   makint   a    clean,    smooth    surface.     These 
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chairs  have  so  far  not  neefled  any  repairs  and  are  both  light 
and  substantial.  .;;.;:,V-^";  ■;.-.lf;/    :,' Vv   :^;:i' ■.;•-■■■•'!  VJ^v' ^^'  '    A^'. -^r-v-! 
The  child's  chair  shown  Replaces  the  usual  high  cushion  and 
has    l)een    favorably    recei\Ted    by    patrons    of    the    road.      As 
shown  in  the  engraving,  it  consists  of  a  box  or  frame  uphol- 


stered in  leather,  and  with 
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^Child's  Chair  Used  in  Dining  Cars  on  the  Canadian  Northern 


vinarked  success  and  has  proved  mucii  more  satisfactorj-  than 
Vany   of   the   others.       •\>^-::;v^'-...--^:: :...,,     .-:-:  ••.:,,, 

':^     The  principal  wtakness  in  niost  chairs  is  the  difficulty  of 

'  keeping  the  fran.es  from  racking  loose.  This  has  been  over- 
come in  the  Canadian  Northern  design  by  bracing  the  legs 


pad.  The  chair  is  placed  onlthe  seat  of  one  of  the  ordinary 
dining  chairs,  the  back  of  wHich  forms  the  back  of  the  com- 
bined chair.  The  designs  for  these  chairs  were  worked  out 
by  A.  L.  Graburn,  mechanical  engineer  of  the  Canadian 
Northern,  Toronto,  Ont.         I  .';{-';/."o    ; ';'-  ,■ 
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Steel  Frame  Double  Truck  Caboose 

;  r    :  / :  :  ;  y  Underframe  of  Exceptionaily[Heavy  Design ;  Comfort       M^^  -i?  S^^i    i^^^^^ 

'•,'^^■■'■■j\■}.^:'■':.■\f^■''^-■r'':^'1.     and   Convenience    of    Crew   Carefully   Considered       : ;^^-Ii  ;\^' --"^ ,.  rjr^ 


•'  About  a  year  ago  the  Buffalo,  Rochester  &  Pittsburgh  built 
an  eight-wheel  steel  frame  caboose  at  its  Du  Bois  shops,  which 
was  placed  in  service  to  thoroughly  test  the  design  before  adopt- 
ing it  as  standard.  In  i)reparing  the  design  trainmen  were  con- 
sulted by  the  mechanical  and  operating  officers  in  order  that 
everything  requisite  to  the  comfort  and  convenience  of  the 
crew  might  be  embodied  in  the  car.  The  results  obtained  in 
service  have  been  highly  gratifying  and  the  riding  qualities  have 


ployed  in  sleeping  cars ;  when  they  are  not  in  use  they  may  be 
swung  up  against  the  roof  of  the  car  thus  leaving  the  side 
windows  entirely  unobstructed.  There  is  a  desk  and  pigeon 
holes  for  letters  and  other  stationery,  an  ice-bo.x  with  separate 
food  chamber,  a  sink,  a  cupboard  and  large  water  cooler,  a  stove 
and  coal  box.  a  toilet  room  and  lockers  for  clothing,  oil  cans  and 
lanterns.  Special  holders  are  provided  for  torpedoes,  fusees, 
lantern  globes  and  markers.     A  pressure  gage  is  attached  to  the 
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\-,i.;    ;:^"  .■  vi-'  ;■: -:^]..-~.-:,:^ -■■■,.■:.    ';"-,-^':,  -    Part-Sectional   Views  of  the  Finished   Caboose      :[_-:  ':^-'.     ■:'\,_[^.:'^;■^':i  ■■<:;/■■[<■■}■]  ^^ '^  .\c.i;--i:-;'  .'^_^ 

'ijeen  found  exceptionally  good.    The  car  has  a  total  length  over      pipe  leading  to  the  conductor's   valve,  both  being  conveniently 

':  the  couplers  of  31  ft.  7  in.,  and  has  platforms  about  2  ft.  2  in.  in      accessible  either  from  the  cupola  or  the  floor  of  the  calroose.      ,/ 

width.     The  finished  interior  has  a  length  of  23  ft.  5  in.  and  is.,.  >  .;:.i  -•         ;-    .  '•       ..  i  -.  -   .  -     .  ,. 

■Of,     1,/    •  .,         -,-,  •    1       ^7fw\n  ■•-■■',■■■■         -;--'•      UNDERFR.VME        .    •    -•■^•-         -•.•.■.-:-. 

.:,..*  "•  **>s  >"•  wide.     1  he  car  weighs  3/.9(X)  lb. 

>7v  /Special  attention  was  given  to  the  interior  arrangement  of  the  The  underframe  is  of  exceptionally  rigid  construction   for  a 

■  car.   which   is    provided   with   sleeping   accommodations   for   five  car  of  this  nature.     The  center  sills  are  15-in.,  30-lb.  channels 

persons   in   three  lower  and  two   upper  swinging  bunks.     Two  spaced   12^  in.  back  to  back  and  extend  continuously  between 

^ulditional   persons    may   also  be   accommodated   in   the   cupola.  the  platform  end  sills.     They  are  28  ft.  6  in.  in  length  and  are 

I  he   arrangement   of  the   upper   biinks   is   similar   to   that   em-  provided  with  a  J4  >"•  top  cover  plate  betvyeen  points  U  in.  baclc 
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■    of  the  platform  ends  M  the  sill.    The  body  bolsters  are  spaced  16 
•".    ft.  between  centers  and  arc  built  up  of  two  /4-in.  pressed  steel  sec- 
tions with  pressed  steel   tillers  between  the  center  sills,  and  top 
'    and  bottom  cover  plates.    The  top  cover  plate  is  of  ]4  »"•  steel 
:.•    14  in.  wide  and  is  6  ft.  10  in.  long.  A  H  in.  plate  is  riveted  to  the 
bottom  flanges,  terminating  just  outside  of  the  side  bearings. 
The  side   sills  are   5- in.,   11.6  Z-bars,  24   ft.   in   length,   placed 
'    with  the  bottom  flanges  out.    They  are  secured  to  the  ends  of  the 
•    bolsters  and  to  3/16  in.  pressed  steel  crossties  located  2  ft.  11  in. 
on  either  side  of  the  transverse  center  line.     At  the  ends  they 
.    are  secured  to  5  in.  I)y  3  in.  by  5/16  in.  angles  which  form  the 
.    body  end  sills.    The  corners  of  the  car  body  are  braced  diagonally 
^   to  the  center  sill  and  body  bolster  by  4-in.,  5,'4  lb.  channels  secured 
flanges  downward  to   J4  in.  gusset  plates  at  either  end. 
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torn  of  the  side  plate  is  1  i 


ft.  10  in.  above  the  top  of  the  side  sill. 


and  it  is  extended  to  sui  port  the  platform  roof  carlines. 

The  end  panels  of  th(  side  frame  have  single  4  in.  by  V2  in. 
plate  diagonals,  the  low<  r  ends  of  which  are  riveted  to  the  side 
sills  near  the  corner  pos  ts.  Two  diagonals  of  the  same  section 
.ire  placed  in  the  center  Ipanel,  w  hich  has  a  total  length  of  6  ft. 
5"8  in.  The  intermediate!  panels  contain  the  side  windows.  They 
are  stiflfened  below  the  ivindows  with  longitudinal  angles  and 
channel  diagonals.  The  i  ngles  are  of  I'/i  in.  by  ly'j  in.  by  %  in. 
section,  and  are  secured  o  the  posts  by  means  of  gusset  plates, 
to  which  the  upper  endi  of  the  3-in.,  4-lb.  channels  are  also 
riveted.    .•  ';.  •.  V'-^jV:-^-  ,-'' '•1  -  ■^•■'  !'•  '  :-■-/' ^;^.;;v^'."'^>  ^':''':.^"  ..'■■':■:  '"'■■'- 

The  door  posts  are  3'  in.,  6.7-lb.  Z-bars  and  arc  placed  to 
clear   15  9/16  in.  either  s  de  of  the  center  line.     .At  the  bottom 
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Half-Sectional  Side  Elevation  and  Plan  of  the  Steel  Caboose  Fra 


fie 


Longitudinal  platform  sills  of  5  in.  by  3  in.  by  5/16  in.  angle 
section  are  placed  between  the  platform  end  sill  and  the  body  end 
sill  2  ft.  9^  in.  on  either  side  of  the  center.         .  /;  .' ":  ":"C' 'v  ; 

;,•■-.  i';'""  '-;■•  ^■■■•'.;  -i^'"'  ■"•. '>:•    Bonv  framing  ;•'-"■■'    .■.•.•:'^'  ■•.-■['^ '•'"'■  V-.'- 

The  side  frame  is  made  up  of  seven  channels.  The  corner 
and  side  posts  are  3-in.,  6.7-lb.  Z-bars,  with  two  additional  posts 
of  2J^  in.  by  2J/  in.  by  %  in.  angles  on  each  side.  They  are  se- 
cured directly  to  the  side  sills  at  the  bottom,  and  by  means  of 
gusset  plates  to  the  3  in.  by  5/16  in.  angle  side  plates.    The  bot- 


they  are  riveted  directly  to  t| 
secured  to  a  carline  by  ang 
placed  between  the  door  an 
6^  in.  above  the  top  of  th 
diagonals  between  the  belt  r 
ends  being  at  the  top.  Thi 
openings  in  the  ends  of  the 

The  carlines  are  2J/2  in.  by 
a  radius  of  15  ft.  \0%  in.    T 
gussets  inside  and  the  ends 


le  body  end  sill  and  at  the  top  arc 
connectors.  Angle  belt  rails  are 
corner  posts  at  a  height  of  2  ft. 
side  sills  and  4  in.  by   J/2  in.  flat 

ils  and  the  body  end  sill,  the  outer 
construction  provides  for  window 

'«■•     '..;•:  .■.>:•■:':■  V ■..<•.'•■■-;:'; -V  ■  ■:■:.  ■  :•  ^v-'-r 
21/2  in.  by  %  in.  angles,  formed  to 
y  are  secured  to  the  side  plates  by 
df  their  own  flanges  outside.     The 
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cupola  frame  is  made  up  of  Z-bar  posts  and  angle  side  plates      wood  belt  rails  and  vertical  nailing  strips  are  set  into  the  framie  ,  ■ 
and  carlines,  all  of  the  same  section  as  the  similar  members  of      and  the  sheathing  secured  to  them. 

the  car  body,  to  which  it  is  secured  by  means  of  gusset  plates ;  The   floor   is   secured   to  4  in.   by  3  in.   wood   nailing  strips,; 

each  gusset  is  riveted  to  the  body  side  plate,  a  body  post,  a  car- 
line  and  a  cupola  post.  . 


:■  t.\  ■ 

-:  .1  .. 

.V-  "-.■■  *v     ■'      "  '     "■  ■*': 

-. ' 

End  and  Cross -Sectional  Elevations  Showing  the  End  Frame  and  F    inished  interior  of  the  B.  R.  &  P.  Caboose 


I  he  sheathing  of  the  car  both  inside  and  outside  is  of  wood. 

.'ihe  question  of  finishing  it  entirely  in  steel  was  considered,  but 

wood   was   finally   chosen   because  of   its   better   heat   insulating 

qualities.      As    shown    in    the    side    elevation    of    the    car    frame. 


placed  12yi  in.  and  20  in.   from  the  center  line  on  either  side.'  > 
These  strips  are  continuous  between  the  bolsters,  to  which  they  •.. 
are  secured  by  5  in.  by  3  in.  by  5/16  in.  angle  brackets.     They;-', 
are    bolted    directly    to    the    flange    of    the    pressed    steel    cross-'    ■ 
bearers.     Additional  support  for  the  floor  is  furnished  by  three 
chaimel   crossbearers   on   either   side,   brackets    being   riveted   to  - 
them    for   Ixtlting   the   nailing   strips.      Similar   nailing   strips   are^    - 
placed  between  the  body  b<jlster  and  the  end  <>{  the  car.  those:' 
at  the  center  extending  through  to  the  platform  end  sills,  whilc:;^ 
the  others  terminate  at  the  bodv  end  sills.     The  tirst  course  of 


The  Assembled  Steel  Frame  of  the  B.  R.  &  P.  Caboose 
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Steel    Frame   Caboose  for  the    Buffalo,    Rochester   &   Pittsburgh     j 

flooring  is  l-Vj  in.  thick  and  is  laid  on  paper.  Alxjve  this  is 
placed  another  layer  of  paper  on  which  is  laid  the  top  floor  of 
fs-in.  material  running  lengthwise  of  the  car. 

The  roof  is  laid  on  2j^  in.  by  2^  in.  wood  carlines,  which  are 
bolted  to  the  angle  carlines.  It  consists  of  one  thickness  of 
wood  sheathing  covered  with  No.  8  canvas.  '. 

Tool  boxes  are  placed  under  the  center  of  the  car  on  both 
sides.     These  are  5  ft.  8  in.  in  length  by  17  9/16  in.  in  depth  by 


a-  .    ■•    . 
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of  llu'  pliittoriTi  ends  of  the  sill.  Tlic  Innly  li(il>tirs  arc  spaced  !f» 
tt.  Iiclwit-n  cciitirs  and  art-  luiilt  up  of  two  'pin.  pri>>ed  «tri'l  sec- 
tions with  pressed  >teil  lillers  lietweon  tlie  center  >ill-.  anil  l"',' 
aiift  iHittorri  c«>ver  jdates.  Ilie  top  covir  plati  is  <>i  '  ;  in.  vtcrl 
14  in.  wide  and  is  ()  ft.  10  in.  lont;.  .\  \s  in.  plate  is  riveted  to  tin 
l'«.>ttuui  llaujies.  termtnatint;  just  tausidc  <<\  the  <ide  hcarin.ii>. 
.The  sjilc  sills  are   5-iii..    ll.O  /-liarv.   J4    ft.    in    U  nuth.   placed 

with  the  l»Ottoin  llanjies  out.  I'Ik  \  .iri  Mcnre<l  t^.  the  ends  c if  the 
l>olster>  and  to  3/h>  in.  jirissfd  -tnl  emssties  1. >i.';itt(I  2  ft.  11  in. 
on  either  s.ide  of  tile  transverse  Center  line.  .\t  the  ends  they 
are  secured  to  5,  in.  hy  3  in,  1)y  5/l(t  in.  ani;les  which  form  the 
Itniiiy  en<l  >411s.    "Ihi  0"rnrrs  of  tlu-  car  l»Mly  are  hr.'.ceil  <liaL:"nally 

f)  the  center  sill  and  hody  holster  l>y  4-in..  5'4  Ih.  channels  secured 
tlaiTge.'>%k>w.nwafd.to    '4   in.   gu.-.set   plates   at  cither   end. 


toni  ot  the  side  plate  is  (I  ft.   10  in.  al»'\c  the  top  of  the  side  sill 
and  it  i>  e.xtended  h<  >u]l]i>'ri  the  platform  roof  carlines. 

The  end  panels  of  thd  side  frame  have  ^inKle  4  in.  hy  ^j  in 
plate  (hajionals.  the  lower  ends  of  which  are  riveted  to  the  side 
sills  near  the  C'-nur  post.  Two  (liayonals  of  the  same  sectioi 
,ire  placed  in  the  ceiuer  lanel.  which  has  a  total  lenyth  of  <>  fl 
.^~,s  in.  The  intermediate  |>;mels  eotuain  the  >ide  windows.  The\ 
are   stiffened   helow    the    rimlows    with    loniiitiplinal   angles   an-' 

7l 


v-tles  are  01  J'.-  111.  hy  J'j  in.  Dy  '4  m. 
the  p"ists  hy  means  of  gusset  plates, 
if    the    3-in.,    4-ll>.    channels    are    al-- 


channel  diagonals.      The 
section,  anil  are  seeure* 
to   which   the    upper   ends 
riveted.    •.•••.:•  ■    ■■'.•■.'.' 
The   dct  *r   iM>st»s    are   3-ln..   ri7-lTi.    Z-bars 


clear  15  ?'/l(j  in.  t-jihcr  sille  tit  the  center  Hue.     .\t  the  hottom 


am 


I    are    placed    t- 


J-'- Si 


'J  '.i  '<■ 


jr  r.-  -  .?!?■!• -'-ij*-  ~-_~.y3  fa-  -  -f^  -^i*-  '- 


-  ii^v.  -.--  .^---/-.^,^-— .-^M, 


";."  1 


'  __^>-'-_^.?C 


»tir«/  ^  if 'IV 
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'  Longitudinal  platform  sjUs  ,,f  3  in.  Ii\  .^  in. 
section  arc  placed  bt^tWcen  the  plaif. 'rm  ind  sjl] 
sill  2  ft.  9^;S  in.  cVn  icither  >idi   of  the  center; . 


liy   .^   Ui  in.   angle 
and  the  I".d\  end 


they  are  riveted  diintl\  t. «  tile  hody  eiul  silland'^tt  tin  tup  are 
secnre-l  to  a  carline  hy  anulJ  coniUHlors.  .Angle  helt  rails  are 
jdaced  hetweeii  the  door  an<l|  corner  posts  at  a  height  of  _*  it. 


.-.  The  side  frame  is  mafle  up  of  seven  chamiels.  I  he  criier 
-and- «iule  posts  are  3-ih:.  :6.7-lb.  Z-hars.  with  two  additional  posts 
<if  2jj  in.  hy  2}  j  in.  hy  '.$  in.  angles  ,111  each  side.  They  arc  se- 
curcil  directly  to  the  side  sills  at  the  hottoni,  and  hy  means  of 
gusset  plates  to  the  3  in;  hy  5/16  in.  angle  side  plates.     The  bot- 


6'4  in.  above  the  tnp  of  the 
diagonals  between  the  belt  rai 
ends  being  at  tlie  top.  This 
openings  in  the  ends  of  the  c; 
The  carliiie-  are  2l'j  in.  liy 
a  radius  of  15  ft.  10,' 4  in.  Th 
gussets  inside  and  the  ends  < 


ide   sills   and  4   in.   by    '  j   in.   tlat 

and  the  body  end  sill,  the  outer 

constrtJction  provides   for  window 

r.     .  •■  .■■  v.    .;■■  ■•■;•.    '   •-'■.■•■    -.  ■■;.■•• ,' 
2'j  in.  by  '4  in.  angles,  f.irmed  to 
y  are  secured  tt   the  side  jdates  by 
f  their  own  flanges  outside.     The 
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:^  ;pola   frame  Is   nia-lc  up  of  Z-1tar  posts  anil  aiiglc  sMe  plates     avo>m1  licit  rail-^  ami  vortical  nailing  strips:  arc 'set  int<>4lie;f^^^ 

;  ;.:id  carliiics,  ail  of  the  same  section  as  the  similar  members  of      auvl  the  sheulhing  secured  to  tliem...  * 

V.-ie  car  hody,  to  -tthicli  it  is  secured  by  means  of  ii»usset  plat«j,     ;    The  B  to  4  in    ;l>}-  3  ijl.   wi>od  nailing  strips..'  . 

;  y^tch  gusset  is  riveted  tu  the  hody  side  plate  a  hody  post;  a  car-y^-  '    .  ,-  ;v  ;=,..■: 

•  Ijhje  and  a  cupola  post...  .,;     .  '.•.  :V:  ;■'-;;,.  ix-;:  ■/.:-;- '^y:;:':^^  ;--'•' 


•'  -^i 
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End  ana  Cross-Sectional   Elevattons  Showina  the  End  Frame  and  F- inished    tnterior  of  the  B.  jR-   &.    P.   Caboose 


■  The^  sheatiiilisiof:  the,  car  h^tli  iliside  and  piitsjde;  !■*  of  vv<m<i. 

'~j|it»    que-vtitin  of  finishini;  it  entirely  in  steel  \vasc">n^i<l*^'''ei  hut 

\\"'(id  Mas    I'lnaHy   ch<»en    hecausc  of   its   hetter  heat  iusnlatTrik 

Vjualitit's.     As   shown,  in   the   side   devatioii   of   tiie   car   ifiaulv. 


njaced  12'J  iil.vanid  3)  in.  vroiiv  the  oeuter  line  ««u  'either  >ide*. 
1  hese  strtivs  rvre /Cv>Minu<>u-  i)et\vei-ti  the  I>'il>lers.  to  which  they 
::ire  set'Ui'ed  t»y  ?  in.  In'  3  in,  l«\  5/ 1(»  in:  an.yle  hraeket>.  They 
nri?  .f»4l,cd  directly  i"  the  -llaiij^e  nf  'tlie  ]jress«.'d ;  steel  cross- 
.^heart-rs:.  Additional  MJpii'  'rt  for  the  :rt«v»r  i>i::'Jur!ii>hed  by  ihfee.' 
channel  >cro>>l)carcr>>  on  cither  Kide.;  lirUcket^  heiny  riveted  to 
ihenv  fur  li<'Uiity  the  nailiii^^— Jrip>.  .  Simil.ir  irnlinii  strips  arev 
idaeedheiweeilM)*  I '*'*'>  hoUler  ahd  tlie  eiid  <_f  th<*,car,  tho«.e 
at.the  centiir  ext^-iKJitiy  tliroin;h  to  ;j1vc  jilattMroi  eiwl  sills  while 
theu'VhcrV  Imninato  at   the  .l^tdy  end  vilU.     The  lirst  oour>»v  <i.l 
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Steel    Frame   Caboose   for   the    Buffalo.    Rochester   &    Prttsburgh     , 

fl-r.iriiiii  :is  !  "'i4  Jn."  ihi.k  ami  i«.  laiil  otj  "prqKvr.  AlMiye  thh>  is" 
placed  iiiKilher  layer  of  pai>er  \^\\  Av'liich  i^  jaid;  the  top  Jloor  \A: 
'>-itr:  matertal/ruiuiini^.  lvnsitlv\\;>se;  of^ihe  cat;  ;  ; '-  '■'■':■  ':''■■■■. : :: 
'  :Th«J  ro*  J  iW  lat»r « »«  ZVl  iu .  hi-  2'-4  in.  :wood  caflincs.  which. are 
hi'lted  to  th^  auiilo  curlijve-.  h  C''»"sists  oi  \>iU'.  nliickness  of 
\v(»v»<l  sheathing  covered  with  Xvv.  8  canvas.^        , 

Ti>ol   boxes  are   placed   ini'ler  the  ceilter  of  the  far  »hi   both 
sides^    "ITie^o:  arie  5  ft.  S  iii.  iii  lehjith  lyrlv  H^  l/t  hi;  in  depth  In- 
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15  in.  in  height,  and  are  closed  by  side  doors  which  arc  hinged 
at  the  top.  Those  boxes  have  a  steel  frame  made  up  of  \'!\  in. 
end  plates,  which  are  flanged  both  top  and  bottom,  and  2  in. 
by  2  in.  by  \\  in.  angles.  The  end  plates  are  riveted  at  the  top 
to  the  flange  of  the  pressed  steel  crossties  and  are  connected 
at  ihe  bottom  by  the  angles.  The  bottom  and  back  are  closed 
with  134-in.  plank,  the  front  being  closed  by  the  door,  which 
opens  the  entire  length  of  the  box.  ;■.  ■■■-,.-    ,i  ;,U  ^  C^.  i'  •'.'■' - 

In  order  to  secure  an  easy  riding  car  a  specially  designed 
truck  has  been  used.  It  has  a  wheelbase  of  5  ft.  6  in.  The  side 
frames  and  bolsters  are  of  cast  steel  and  are  fitted  with  long 
elliptic  springs.V;'^  ■■■  •;  .;  ':.•''■  ::'^-"V'  '^;:•-^;  ■:'.••.■• '^''v,^'.^.!:;-'. 


trolley    with   two   hoists 
specifications : 

.Main  hoist,  capacity 

.Main  hoist,  speed   

Auxili.Try  hoist,  capacity 

.\iixiliary  hoist,  speed 

l!ri(l){e  travel    

Trolley  travel    


■ind   should   fuliill  about  the   followih;.' 


. .  V.  •  .■.i,  .'40  tons 
. .  .10  ft.  per  mir. 

10  ton? 

, .  .30  ft.  per  mil  . 

.500   ft.   per  niii 

.  .100  ft.  per  mir. 


PROPOSED  GANTRY  CRANE  FOR  CAR 
REPAIR  YARDS 


v-   :;;.;••  ■••v^--.^-. .4:  ^/T,  •••     BY  W.  E.  JOHNSTON     .'    ■  ;  <---':  ■"':'  :^  ;-■_, 
■  ;-.:■";.•/••      Chief  Draftsman,  Western  Pacific,  Sacramento,  Cal.      ■■'•■-.'••;■.'-[ 

Practically  all  machine,  boiler  and  blacksmith  shops  are 
equipped  with  cranes  of  various  kinds  suited  to  their  require- 
ments, but  ttie  car  repairers  still  do  their  hoisting  by  means  of 
jacks  which  are  comparatively  slow  and  inefficient  when  the  cost 
of  labor  to  operate  them  is  considered.  There  is,  also,  an  ele- 
ment of  danger  always  present  in  hoisting  cars  by  means  of 
jacks  because  of  uncertain  fooling  under  the  jacks. 

The   gantry   crane   descrii)ed   herein    has   been   laid   out   as   a 


Sh 


op 


I 


-if 


-:o  y    ''"'"'^ 


The  main  hoist  would  1ft  (me  end  of  any  loaded  car  or,  witi 
liroper  grappling  irons,  \Uould  lift  the  entire  body  of  any  empt} 
car,  thereby  eliminating  [the  use  of  jacks  for  the  purpose  o: 
raising  the  cars  for  the  removal  of  trucks  or  for  other  purposes 
Tlie  auxiliary  hoist  is  intended  for  handling  trucks,  mounted 
wlieels,  couplers  and   oth?r  lighter  i)arts. 

On  the  track  layout  a  ;hop  is  shown  at  the  side  of  the  tracks 
near  the  transverse  cent<  r  line  of  the  yard.  This  is  intended 
principally  for  mounting  wheels,  but  could  include  any  other 
metal  working  machinery  desired  for  other  repair  work.  By 
locating  the  shop  near  tlie  center  of  the  tracks  the  average 
distance  traveled  by  the  crane  in  handling  material  to  and  from 
the  shop  is  reduced  to  a  niinimum. 

\\  ith  the  crane  and  runway  as  shown,  a  complete  truck  or 
any  smaller  part  could  be  )icked  up  at  any  point  and  laid  down 
at  any  other  point  within  [he  space  served  by  the  crane.  This 
would  make  it  possible,  fo  '  example,  to  remove  an  entire  truck 
from  its  car  and  deliver  it  to  the  shop,  where  repairs  could  be 
made  more  convenieiUly  ai  d  cheaply  than  in  the  yard. 

In  working  out  the  design  of  the  runway  the  requirements 
of  safety  were  kept  in  mirri  as  well  as  low  cost.  .A  high  speed 
gantry  crane  running  on  j  track  at  grade  would  be  dangerous 
to  men  working  in  the  vicinity  and  the  crane  itself  would  be 
liable  to  derailment  from  <  ibstructions  on  the  track.     With  the 

rails  are  at  such  a  height  that  they 


low    ruinvav  as   shown   the 


ti- 


^( [— '^-i — iL£:2.l«_^r^      will  always  be  clear  and  th?re  is  no  occasion  for  injury  to  em- 


^i 


^1 
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ployees.     This  arrangement 


leaves  the  ground  clear  except  for 


<Vjl 


the  columns  supporting  the!  runway, 
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SiGNiFiCAN'CE  Or  THE  WoRi »  Dr.\kt. — The  word  "draft"  as  used 


■r-^Kk 


in  describing  boiler  practice 


.^  ,   Plan  of  Car  Repair  Yard  for  Gantry  Crane  Service 

suggestion  for  the  provision  of  the  same  kind  of  hoisting  and 

/carrying   facilities   for  the   car   repair   tracks   that   have   proved 

,:'  their  value  on  other  railroad  repair  work.     The  character  of  the 

•;  work  on  repair  tracks  requires  considerable  space  and  the  first 


in  pressures  which  produce* 
the  difference  in  the  water 


is  indefinite.     Sometimes  it  signifies 


the  motion   of  the  gases,  but   ordinarily   it   means  the  difference 


the  motion.     Thus,  for  example,  if 
bolumns  in  the  U-tube  connected  to 


the  breeching  is   1   in.,  the  <  raft  in  the  breeching  is  said  to  be 


1   in.  of  water.     .Actually,  o 
within  the  breeching  is  1  in 


.  Pnifion of  w___. 
Ha  in  Hook  r 

,  i- 


Eifnme  Fhiition 
of  Ajijliary 
-, '.  tWfm  - 
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Trv'lei/  Travml  100  ff.  firHih.  F 


course,  the  pressure  of  the  gases 
of  water  below  atmospheric  press- 


S'-'dgt    Trarel    SOO  H.   P„r  M:nu*f 


fcpfe 


Cab 


Main  Hoisf^^ 

40  Tons 

lOft.PerMln.  ' 
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General  Arrangement  of  Gantry  Crane  for  Car  Repair  Yards 


problem  is  to  make  the  equipment  cover  a  large  territory  with- 
out becoming  too  expensive.  Fairly  high  speed  is  essential, 
also,  on  account  of  the  distances  to  be  traveled.  .:;.^..-:j-i_.:'..  ..- '.. 
The  drawings  show  an  arrangement  that  is  believed  to  cover 
the  requirements  satisfactorily  and  at  reasonable  expense.  The 
gantry    crane    with   cantilever    extensions   would    have   a   single 


ure.  If  kerosene  is  used  in  tHe  gage  the  difference  in  height  of 
the  two  columns  must  be  multiplied  by  the  specific  weight  of 
the  kerosene  in  order  to  obtai|i  the  figures  for  inches  of  water. 
The  average  specific  weight  oi  ordinary  kerosene  is  about  0.78, 
so  that  when  kerosene  is  used,;  if  the  draft  gage  indicates  1.2  in., 
the  draft  is  1.2  by  0.78,  which  [equals  0.936  in.  of  vvater,.    ;.•;.■'; 
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PLANT 


H«xaff*Jna1  iron,  refined .  -. 
Round  iron,  refined  . .  .  .  . 
Flat  iron,   refined   ^,»..,, 


01.4SO  lb. 

507.407   Ih. 

.'8.163  lb. 


The  geographical  location  of  a  railroad  governs  to  a  large 
.    extent  the  practices  to  be  followed  in  the  reclamation  of  scrap 
material.     Some  roads  find  it  to  their  advantage  to  concen- 
trate the  classifying,  reclaiming  and  salvaging  at  one  principal 
point  on  the  sjstem,  while  other  roads  salvage  and  reclaim  a 
great  amount  of  material  at  the  various  shop  points,  leaving 
the   classifying  to  be   done  at  the   scrap   docks.     This   latter 
•',  practice  the  Great  Northern  has  found  it  expedient  to  follow, 
owing  to  the  number  and  location  of  its  shops;  and  its  shop 
men  are  so  trained  that  but  little  usable  material  linds  its  way 
to   the   general   scrap    docks.     Thus   it   is   onK-   necessary   to 
classify  the  scrap,  salvaging  what  material  is  picked  up  from 
the   road,   such   as   track   material,   wreckage,   etc.,   which    is 
-.brought   directly  to  the  scrap  dock.         ...        :.v     .;,.,= 
-.5;'     The  bulk  of  the  scrap  is  received  at  St.  Cloud.  Minri.,  75 
'.'  miles  west  of  St.  Paul,  where  it  is  sorted  and  held  for  ship- 
ment  to  the  scrap  dealers,   with   the  exception   of  the   wrought 


Fig.   1 — Scrap   Pile  at  St.   Cloud 

iron  scrap,  which  is  salvaged  or  worked  over  into  first  class 
bar  iron  in  the  rolling  mill  at  that  point.  On  the  extreme 
-•...west  end  of  the  system  the  scrap  is  classified  and  sold  direct 
to  the  mills  in  that  vicinity.  By  following  this  plan  a  large 
amount   of  cross  hauling  of  the   reclaimed  material   is  elimi- 

■>i'>.nated,  the  stores  department  is  relieved  of  a  large  amount  of 
.  '^-.'-accounting,  since  the  material  reclaimed  is  turned  directly 
into  the  local  stock,  and  the  shops  receive  direct  credit  for 
the   amount   of  material   they  reclaim. 

1'--'.  .;  While  the  company  has  met  with  marked  success  in  operat- 
ing on  this  basis  the  chief  point  of  interest  is  the  reworking 
of  the  wrought  iron  scrap  at  St.  Cloud.  At  this  point  the 
company  operates  a  full  fledged  rolling  mill  for  this  purpose, 
and  since  it  was  started  in  August,  1913,  it  has  reworked  all 
of  the  wrought  scrap  originating  on  the  entire  system  at  a 
substantial  profit.  During  the  year  1914  this  mill  produced 
8.863,835    lb.    pf    bar    iron,    divided    into    \:arious    classes    as 

'■'-   -'-''follows:         V  '":  ;''^^v:'''''-^"^".'    ■!'..-■  .'■'■..'  '''\^'U'.'.'   'i"i^'^'-  ''"'-•'^- :'''■■■''' 

Kound   iron,  common    . /i-.^.^*.-;-^:.. •.y-.;,,y».^ii,-, ;.>'.»•,;.•,  .•iiv,.  6^                 lb. 

Square    iron,    common    ...........v.....'..........;....'.....  42,780  lb. 

Flat  iron,   common 1 ,852,635   lb. 

I>eforjned  iron,  commcn  (for  reinforced  concrete)....- 14,505  lb. 


Total    .,..-.■  ..'■.. ,  .■ . . . . . . i  i ..... . ......  l-^...".v . . .';  v..-. s'i.  i .-^  .   S.863.835  lb.  .--.- 

This  was  done  at  a  cost  of  less  than  90  cents  per  100  lb.,  on' 
an  average,  this  figure  including  the  cost  of  the  scrap  at  cut-.''. 
rent  prices  and  all  overhead  charges,  and  it  is  conservatively.-v.'- 


Flg.  2 — Wrought   Iron  Scrap  Ready  to   Be   Made   Into  Piles  for  the 
:     /^.Vc      .■■:         Rolling    Mill  "^  -    '     '  t.    : 

estimated  that  a  saving  of  over  25  per  cent  has  been  made:: 
on  the  market  price  of  the  iron  rolled. 

The  mill   is   operated   as  a   distinct   unit  and   is  under   the 
direct  jurisdiction  of  the  superintendent  of  motive  power  ia'- 
charge  of  shops.    All  the  work  connected  with  it  is  done  on  a.". 


Fig.  3— Piling   Bench  at  St.  Cloud   Rolling   Mill 

contract  basis,  the  standard  rolling  mill  scale  being  followed, 
consistently.      The    wrought    scrap    is    sold    to    the    mill    by    the' 
stores  department,  as  to  an  entirely  indejjendent  concern,  at 
the   prevailing    scrap    prices,   and    the   mill    sells,   as   it   were, 
direct  to  the  stores  department,  charging  for  the  material  the 
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15  iH  in  Hviylit/'aiiil  a^^^  door?  \\U\d\  arc  hiiipcd 

,at  the-  toil.  TIk--.v  Ixixos  have  a  >l«.cl  frame  iiuuK'  up  i>j  '4.  in. 
-fcM/l  phiUs.  AvHulv  arc  tlaiij{t<T  t»>t!i  top  aiid  In'ttom.  and  2  in. 
.  Iry  i  ni.  l\v  v:f  "ill.  anylc;*.     TIk"^  c       iilait<  arc  riveted  at  tlic  tu}> 

to  thii  tlaniic  <'l  . iIh-  prcs.scd  sU'cl  i.r<is>tics  and  arc  C"nnci:tc<l 
;  at  iJH"  lic>tt«Hn  hy  ll)C  aii|;Ic?>.  The  l>"tt">ni  and  hack  are  closed 
.with  I^Vjrin..  platik.  the  •  fr<'»nt  heing  closed  h>  the  di'"r.  uhi^h 
■oijctts  the  vinirO  U'niith  oi  the  tuy>i,'  -  ;  .     • 

In    order    t*'.    sc'iirc    an    ea-'N    ridiny    car    a    specially    desiutud 

Vtttick  has  heen  used,     Jt  has  a  \\hecll)a>e  iw"  5  ft.  (>  in.     The  .^ide 

.fn^lii:"^  ''hd'  !M)l>ttr.>  at'e  o  and  arc   litttMl  with  Ijng 

■  itrHiptic.'^P''hlR<;;''"  O  '  ;\/';t:  •■•■.■■•■■■";;  /■;:     '/■■■;'.•    .  '  •  ''  '    ,  ■. '^' 

PKOPOSEb  6.\M  K^  CRANH  FOR  C.\R 
V    ;       HEPAiR  YARDS 

;'/X.  ,:.'■;  ■■'■^  .•;■<  y^'^-'   '■■     :    B^    W  .  ^^.  JOHNSTON     ■  ■  '■  ■  '  ■  '  .  ,-    /:  ...    ':•■'.,... - 
....;■;■•  Chief  Draftsman.  NVeslem  Pacilic.  Sacranitfim.  Ca(.  .■     .■.'■' 

I'ractiiLViUy    aU     inac.liine.    h^ilcr    an<l    hlaik»nnti)     slixp-i"    are 

jfijujpfied.wiihcraiiesuf  various   kinds   .suited   to  their   renuire- 

inchts:  but  'live vA'iir  repalrer>  siill  <h<  their  Iinivtin'j;  hy  n)cans  of 

.}aoU<  which  iirccciinparatively  slow  and  incrticient  wluii  ilie  c-^st 

'  of -hihoT  to  operate  them   i>  consideri-d.      There  is,  also,  an  cle- 

-ment   of  daiiiier   ahvay?'presetit    in   Imistiny   car-;   by    means.  >«f 

'■  jack:*  l>ecause  «»£  uncertain   footing  uiKler  the  jacks; 

The;  tKihtr^-; crane   dtscrihed    herein    has    Ix^'ii    laid    t>ut    as    a 


Shop  . 


s&t- 


I^sE 


OX 


\of,.>y,  Xa<> 


trolley    with    two   hoi>its 

sjiccilications : 

M.iin  iioisi,  tajiaciiy . . ,,. .... 

.\I;iui  ln'i-l.  Sjift-d    ..'...l.'.. 
Auxiliary  h"i«t,  cafaciiy. . ".  ; 
Auvjlirnv  luii^t,  >ih;c)1.'.;  ,. .-.  , 
l!'i<li;<-   tr.ivil    ........  i.  .  ^.  ., 

Ii  'illcy   tr.ivcl    

The  main  lioi^t  wouM  1 

proper  j:rapplini;  irons,  w 

car,    thert'liy    clitniii.iiiitL; 

r;ii<int;  the  cars  !\>r  the  re 

I  he    auxiliary    hoist    is    ii 


nd    slioitld    iii'rdJ  •::^l»i'iit  the   loilowtn : 

:i:l'/:,,. .■.:].'.^.:'..-:::'^:. .•,.;,,.. ,■...1.40  t.ij:-. 

;:  v.;'l  .  V  ;.. . . :  . .  .".  :.....  .  .  .W  ft.  p^r  mi: 

.;....,:,•.....,...., :.x,  ;..,...  ....10  t.-i 

......  I l..-.i  ,y.,  ..^  :.....  ..Ul   ft.    pi-r   tui: 

:.;,  ■■.;, .  . . .-. ..;,;.;,;,...,.  .H>{>  ft.   ptr  tiiii 
.,..,.■.  .':.-i./.:,  ..,_'.  ..;...  .IdO   ft.  I'cr  mi; 

ft  oiu-  euij  .if  any  U'adetj  car  or.  witi 
iuhl  lift  the  entire  h<M|v  of  any  vinpt. 
In  ii>c  of  jack-  for  tile  pnrp(*.sc<:' 
uo\a!  of  trucks  (>r  for  other  purpose- 
ended    foY    haudlint;.  trucks,  moiuitcc 


w  h(.-cls.   cou|ilers   and   oth(  r  li>!hter   parts. 


'  in  I  he  track  lavoiit  a  - 
near   tliC   tran.-\crse   ccnn 
principally    lor   inomuiiif,' 
juctal    wnrkiiiii    fnachiiury 
locating    tlu     --hop    near    l 


op  is  .diown  at  tlie  .side  of  the  track- 
ine  of  Uie  yard-     This  is  intfude. 
rviieels,  ,luir  ccdUd   iilchide  any   pthe., 
desired   for    Other,  repair- w<.>rlv,    By 
c    ccjiler  \> i   the   track*;   the    a vefag< 


distance  traveled  hy  the  cr  me  hi  haiidlin«  uiatt,'rial  to  and  from 


the  shop  is  reduce«l  to  a  r 
With  the  crane  aiid  rni 
any  Miiallir  j^irt  could  he 
at   anv    other  jioint    vv  ifldn 
vvouh!  make  it   ]iosNihlc,   ft 
frotn    its  car   and   dclivt'r   it 


mimtiiu. 

way  ;»y  shown,  a  oomplcte   truck   C»r- 

iiekt'*.!  nil  at  any  ..point  jand  laid  dovv  n 

lu'  space  .S'crved  by  tlie  crane.    Thi> 

t    exatnple.  tti  remove  an  entire  truck 

to  till    >heip.   where  repair-  could   he 

made  mure  convenieiitlv   aill  cheaiJy  than  in  theyard.      ' ■ 

fii  \vorkinii  out  tlu  de-ftin  of  the  nmway  the.  re<[nireineut- 
of  safety  were  ktjit  in  niinJ  a>  well  as  low  cost.  \  liijjh  >]iei'i 
vantry  crane  rnniiin.u  on  ajtrack  :it  jitadc  wotijd  be  daukerou- 
to   nun    working.;    in    the  viJnitv   aud  the   crane   itSelf   \Voiild   be 


liable   to   derailment    from   < 
low    runwav  as   she«vvn   the 
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— +- 


_Bi^ |L 

SI  I  ^   ^O  I 


.'^-jh- ^" -"""'Jw^ya.      will  alwav^  be  clear  and  th(  re  is  no  ciccasix>n   for  injure  to  em 
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■.cf; 
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ployees.      Thi>   arr.inLrenient 
the   cohiinus   suppoftini;   the 


Sf^-^t^-!^-*-"^^^^^-^'^^-  .'SifiXfKU   \NCK   or   thk    Wok 


siructions  on  the  trae'k.     With   thi 
rails  are  at  such  a  lui.Liht   that  thc\ 


leavips  the  crround  clear  except  for  . 
runwav."      ',    '■■  ■  '  .,  v-    ■;•■:"'      ■'■' 

'  Dr AFT.-^TIic  wi'.rd  "draft"  as  used- 


gg" 


"      P'^"  0'  Car  Repair  Yard  for  Gantry  Crane  ServJce     ..       ,. 

.  *irdst>tii">n  for/th<9  provlsitirt  of  the  same  kind  of  hoisting  and 
carryinsifaciljtivsfoj'tlje  car  repair  tracks  that  have  i^roved 
theji;  value  «ni  <ithcr  railroad  TCjiair  work.  The  character  of  the 
.Work*  hai  -rtp.tir  trae"k,s  ref|ui res  considerable  space  and  the  first 


in  de>crihinn  boihr  practice  lis  indeflnin-.  Sometimes  it  sicnilie.* 
the  motion  of  the  pases,  lutl  ordinardy  it  tueans:  the  dit'fereiu'e: 
in  pressures  which  prodnceslthe  tnejti<jn,  Thus,  fevr  example,  if 
the  thtYere^nce  in  the  water  l<^ilnmns  in 'the  Iv-ttibe  connected  to 
the^  breeehin,if  is  1  in.,  the  <raft  in  tlic  breeching  is  .said  to  be 
I  in.  of  water.  Actually,  ol  course,  the  pressure  of  the  pase.s  . 
within  the  breeching  is  1   in.lfif  waiei"  beK'W  attnospheric  pressr 
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General   Arrangement  of  dntry  Crane  for   Cnr    Repair  Yards 


.jirobleni  is  to  tnak<*-the,cciiliiMnent  eviver  a  larye  territory  with- 
.oirt'beCotHinK'tofi  expensive.  I'airly  hiiih  speetl  is  essential. 
td<o.  oil  aceoultVv'f  the  (li5t?inces  to  be  travelctl. 
;■  'Ihe  dravvincr-  sh'Av  an  arr;in;-;ement  that  i>  believed  to  crtver 
the  rei|ui re-mem-:  satisfactorily  and  at  rea>onable  expense.  The 
gaiitry.  erahe    witb   Cantilever  extensiVm.s   would    have    a    single 


'J  he  avera.ee  sjiecific  weight  o 
so  that  when  kerosene  is  used, 
the  draft  is  1.2  by  0.7^,  which 


ure.      If  kero<eiie  i<  u>cd  in  1  lie  y ape  the  <lirterenct»  in  height,  (it .' 

tlic   two   Columns   must   be   tni  liiplic'd  by   the;specil'!c  weight   eit- 

the  kerosene  in  order  to  obtai  1  the  tipnres  for  inches  of  water' 


or<linary  kerosene   is  about  0.7S,  . 

if  the  draft  gage  indicates  1.2  in; < 

finals  0.936  in.  qf  iVatex.r  -   ■   ;' '^'^ 


;         GREAT   NORTHERN    RECLAMATION     : 

''•>..  ■  ■     ..:-. :■ .  .-     y ■  ■ .  - ^.■  PLANT  ;,,,.,...:;.  ,. :-..,..  . 

The  geographical  location  of  a  railroa<i  jiovi-th."'  to  a  latge 
extent  the  practices  to  be  follo\ve<l  in  tlie  rtH'hiinatiV'ii  of  sefap: 

"    niaierial.     Some  roads  lind  it  to  their  advantage  to  cmiceiv 
irate   the  chi>>i lying,  reclaiming  an<l  ^alvagitig   at   <'«ie   principal 

;  point  on  tlic  system,  while  other  r<>ads  salv^ige  and  .r<.x"laini  a. 
great  amount  <•!  material  at  the  various  shojt  points,  leaving 
tlie  classifying  t»)  he  dr)ne  at  the  scrap  dock-<  This  latter 
practice  the  (irfat  Xortliern  has  found  it  expedient  to  follow/ 

/  owing  to  the  mtmbcr  and  location  of  its  s!iop''*l5»«tl4t!».  shop 

men  ate  so  Jraintd- thai  hut  little  ujahle  material   ."rtids  its  v\.a- 

to    the    geiteral   scrap    docks.      Thus    it    is    onI>    necessary   !•' 

classify  the  scrap.  >alvaging  what  material  is  picked  up.  from 

:  -the   road,   suclj   as   track   ni|iterial.   wreckage,  etc..   which   is^ 

■/brought   directly   to  the   scrap   dock.  '.'■''.':'■':'■.:':: 

\  .-•  The  itulk  of  the  scrap  is  received  at  St.  Cloud.Minn;.  75 
niiles  west  of  St.  I'aul.  where  it  is  sorted  artd  lield  for  ship- 
itwflt  til  tlH*  scrAp  dealers,  witli   the  exception   of  the   wrought 


./;      •.  :        :       Fig.    1— Scrap    Pile   at    St.    Cloud  .  ;■;:  J  ;'?  i  •  '  ^^  ; /■  i 

..'iT'oti  scrap,  which  is  salvaged  or  worked  over  iiito  first .clais 
1>ar  iron  in  the  rolling  mill  at  that  point.     Dn /the  ejctretvie 
•'.west  t'lul  of  the  system  the  scraj)  is  classified  and  sold  direct 
.to  the  luilU  in  that  vicinity.     By  following  this  plan  a  large 
\.%nount  Of  cross  hauling  of  the  reclaimed  tiiaterial  is  elimi- 
:  natid.  the  stores  department  is  relieved  of  a  large  amonnt  of 
..•jiceounting,   since   tlie   material    reclaimed   is   turned    directly 
,,  into  the  local  stock,  and  the  siiops  receive  di)re^:t  credit  for 
,i  the   amoitnt   of   material   they   reclaini,     ;:.      .      ;  ~  / :  ^    '    .       / 
V.  V  \Vhile  the  company  has  metwith  marked  suGtess  iit  operatv 
■  -'iiig  f>U  this  liasis  the  elrief  point  of  interest  i^' the  feworkitTg, 
/i»i    tile   wrought   iron    scrap   at    St.   (loud.      .Vt   this   point  the 
/company  operates  a  full  Hedged  rolling  mill  for  thi>  jnirpttse., 
and  since  it  was  vSiarted  in  August,  191.^.  it  has  ce\yprked  all 
:   ot  t.he  wrought   .scrap  original ittg'  on  the  entire  systeni  at  a 
V  suhsianiial   protit.      During  the   year  1914  this  inill   produced  ■ 
■■R,S<)o,J<35    lb. /of    bar    iruu.    dixidvd    into    various    cUisses    as 

v/folloWSi-    ■"/./.■;  ///  /■;/.,■  -/'■■■     :   '!■■;'■'•./,'•     /^  ••.•■• -//'V.  '.:■ 


/Uvi'UtKt  iron,  ciomtiioiv  . . . .;. .  ^ .  -.- . .  .-./i.^  .;-...•...;:'. . 

■i>i{n:irv   iron,    cpiiinu'iv    .  .  i  .-.-.•  ...  •  .  .-..,.' ,  .  .  i/.';^;..: 
/■F.l.-il  "iion.  C'liifnon    .  - . ... ..... ...  .......;..•/'»  •  • 

/Jnionncd  iron,  cotftmcn  (for  fp'nforcej  cgncreJe) ./ 


/(T,.^o&,s6;  i!>. 

t2SW  H). 

;KS52.635  H). 

14,505  ib. 


Itc-ia-tit^al  limi,  i-cfiiittli  .  /, 
K-m?)'!  irnii.  rcfintH'  '<.  '.■,'■■.  ■  - 
|:"t;ii  i.reiij;  rcfiiic<j  ..■...../,  >-. 


"'T.*^'''"  '■ 


/Tjiis  was  done  kt^  co^^t  of/less  thaif  ^J  c^iUs^per/lMl^K^  O^^ 
jiu  average:  this  Itgureincludmg  the  <S»^t  of/tUe, scrap  at  ctir- 
reiu  prices  and  ai|/r«\ erh<ad  chari^s-  a^»U/i^  j*i  canstrrvativcry 


'i^m^ 


:SS^^^ 


Fig.    2 — Wrought   Iron   Scrap    Ready   to    Be    Made    trvto   Pi»es  for   th^ 
■•/•;..;,  Rolling   MiJI  .,       ./  ...    .■^/    /  }'.^  :,■  . 

estimated  tliat  a  saving  of  over  25  per;  cent  has  ijcert  made 
on  the  market  price  of  the  iron  rolled. 

The   mill    is   oi)erated  \i>  a   distinct   iiflit   and  Is  under  the - 
direct  jurisdiction  of  the  siiiHrintendent  of  niotive  f>ower  in 
charge  of  sh.bpsl-  All  the  AVorkcqnneelvd  with' it  is  done  oirt  a: 


.  /•  -N     /    Fig-  3 — Piling   Bench  at  St.  Cloud   Rolling   Mill  ;•■-..- 

jL-pTitraGt  basis,  the  statidard  rolling  iiiilVscalv/beiiig  foUoweti. - 
consistently.    -The  wrought    scraf*/  l-s^s4-^M   to   tl*e  :.i«iH  i»y"  -the. 
stores  departnient.  as  to  an  enfirely  iiidept-n»lent  ci.'m'ern.  at 
the   prevailing   scrap   Ilrice^.   and   tlte  miil  ,seUs.   as   itwete^/- 
direct  to  the  stores  departnurirt,  chary iiig  for  the. inaterialtli« 
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cost  of  production,  which  includes  the  scrap  cost  and  all  over- 
head charges.     This  price  is  carried  in  all  the  general  price 
lists  and  is  changed  monthly.     As  the  mill  is  able  to  supply 
the  needs  of  the  system  there  is  no  confusion  with  the  outside 
v  market  prices.    The  work  of  the  mill  is  done  on  a  shop  order 
basis,  the  orders  being  issued  by  the  stores  department  for  a 
sufficient  (juantity  to  warrant  the  changing  of  the  rolls. 
■        The  workmen  in  the  mill  are  all  experienced  mill  men.  it 
being  found  quite  desirable  to  obtain  them  from  other  mills 
.rather  than  to  attempt  to  educate  the   local   men   to   do  the 
■work.     The  force  consists  of  one  head  roller,  who  has  charge 
.of   the   mill   and    with    whom    the    contracts   are    made,    two 


FiB'  4 — Sheared   Wrought    Iron   Axles   Which   Are  to   be   Rolled   into 
-.l"-    :;'-';..■..  Refined  Iron  Bars 

roughers.    two    stranders,     two    finishers,    one    catcher,    one 

:  hooker-up  (these  men  pass  the  heated  bars  through  the  rolls). 

two  heaters,  two  helpers,  two  straighteners,  two  shear  men 

and  four  pilers,  all  of  whom  are  paid  out  of  the  contract  price. 

The  scrap  as  it  is  received   from   the   system   is   shown   in 


i 


against  any  orders  for  siich  material.  The  wrought  iron 
scrap  which  is  not  thus  handled  is  cut  to  proper  length  for 
piling,  sorted  and  delivered  to  the  piling  bench.  Fig.  2  shows 
a  pile  of  the  smaller  pieces  just  outside  of  the  mill.  As  it  is 
required  it  is  shoveled  thfough  the  window  onto  the  piling 


Fig.  6 — Shop  for  Maintaining  the  Mill   Rolls 

bench  shown  in  Fig.  3.  Htre  it  is  made  up  into  piles  varying 
from  75  lb.  to  250  11).  in  weight.  The  flat  iron  is  used  for  the 
sides  and   l)attcns  of  the  pies.  rv-  . •'•..'"'".■/>  '"   <.""•."••  ;■•. 

Tile  wrought  iron  axles    ire  sheared  to  length  as  shown  in 
I'ig.  4.     This  iron  is  rolled  finto  what  is  known  as  the  refined 


iro!i  mentioned  in  the  outpu 
for   engine    bolts,   all    rivets 


table  previously  given.     It  is  used 
except    those   used    in    boiler   work. 


The    iron    made    from    the 


and  such   other  material   a ;   requires  a  better  grade   of  iron 


)iles    is   known   as   common    iron. 


The  piles  are  heated  in  twi>  large  oil  furnaces  of  the  rever- 


to-- 
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• 
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K.  ^i^^iM^ 

1    "              i 

i 

1 

1       't(«i$Pl4^h. 

•t 

^-:,    ' 

Fig.   5 — Rear   View   of  the   Rolling    Mill;    Roughing    Rolls   on   the    Left 


Fig.   1.     It   is  classified    from   this  pile   and    delivered   to   the 

scrap   bins,    with    the   exception    of   tlic    wrought    iron    scrap. 

.The  rods  in  good  condition  and  of  a  dianuter  generally  used 

'at  different  points  are  cut  to  length,  straightened  and  applied 


berating   type,   each   having 
These  furnaces  are  located 


a  capacity   of   1,900  lb.   per  heat. 

n  front  of  the  rolls,  one  on  each 
side,  and  each  furnace  is  us?d  in  rotation;  that  is,  while  one 
is   feeding   the    rolls    the   otter  is   heating   its  charge   to   the 
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prtjper  rolling  boat.  Tlic  heated  piles  are  carried  from  the 
luriiai'e  t«j  tlu-  mill,  a  rear  view  nf  which  is  shown  in  Eij^.  5, 
liy  long  tongs  suspended  from  an  overhead  trolley  which 
runs  hetween  the  two  furnaces  and  the  roughing  rolls  shown 
on  the  left   in   the  photograph. 

The  mill  is  what  is  known  as  a  12-in.,  three-stand  mill,  there 
being  three  sets  of  housings.  The  rolls  in  the  different  stands 
are  connected  by  flexible  couplings  and  the  entire  mill  is 
driven  by  a  125-hp.  Buckeye  engine.  The  housings  of  the 
mill  were  built  by  the  company  and  the  rolls  purchased  from 
the  United  Engineering  &  I'oundry  Company,  Pittsburgh,  Pa. 
I'or  the  entire  work  of  the  plant  44  separate  rolls  are  required. 
These  are  maintained  in  condition  by  a  machinist,  a  special 
room  being  assigned  to  this  purpose  (see  Fig.  6).  The  rolls 
;ire  such  that  the  following  sizes  of  bars  may  be  rolled: 


Kuunil    iron    <<>>.^>'«.>.«V'>«>.>4;:i.Jii«fy>..««'^.V'>««,';^'^  in.  to  \%    in. 

Square  iron    .'.\. .,..'.  ,'i .....  i. ."...'...".  ...tV;.  ..J^  in.  to  \'/2  in. 

I  lexagonal   iron    J-4  in.  to  1  i^    in. 

I'lat  iron  ....,,....?...,.......  ..^ J^i  i».  to  1   in.  by  2  in. 

":,■■■:•..■■'    •■    ....;:>••••  J...  ■•■■".;"."■'.  ...>.".;^:.-'  >Si  in.  to  1    in.   by    1'/.   in. 

•■'•■■-'/•.-"':   '  '  ~'-'  /■•^■.'\-l 'V--"-:  •■^'^^■^C'-  ■■■■''■'V''  ^  '"•  *"  '    '"•   '•>'   '^   '"' 

.;;\  ■'  /•■*'.*   '  ^  .■.-.'■"..".■;•.":■.■:;■.  ..'.^w.:   -■■■  .>ii  in.  to  1   in.  by  i  in. 

.  "'v    ■'    ■ '.•-  L    .',■''■'>■.. -.     ...;■;"•■•'■';  ^_j"'  *"  '   '"•  ''y  ~y-'  '"• 

■■■■'■•"■'.■•".'■"■":.  '.■■"■•-.'.'.■     .>■;;>  V:    >■'-.::■.■■"'  /^»   •'*•   to   '   '"•  by   3'/^    in. 
'  ■'/••fr' ••••.v  .;■■■■..■■■•■'."' >:^.':  ?4   in.  to   1    in.  by  4  in. 

.',:'",  ■■.'•.■  .•..•'■."•  '■  Yi   in.  by   1%   in. 

In  addition  to  this,  deformed  iron  is  rolled  for  concrete  re- 
inforcing bars.  All  but  the  J^-in.  round  iron  is  rolled  to  size 
in  one  heat.  This  is  made  into  billets  in  order  to  produce 
the  necessary  homogeneity  of  metal  for  the  small  bar. 

As  the  finished  bar  comes  from  the  rolls  it  is  placed  on  a 
hot  bed.  Bars  have  been  rolled  as  long  as  200  ft.  The  maxi- 
mum output  made  b}-  the  mill  is  75.000  lb.  for  one  day  (a  day 
is  governed  by  the  run  of  the  heats)  and  1,480,0(X)  lb.  for  one 
month.     The  bars  are  taken  from  the  hotbed  while  still  hot. 


the    mill    occupies    a    space   2.=>0    ft.    l<mg   by    about    4.^    ft.    \vi«le. 

\\  ith  all   this  material  collected  at   this  point   it    has  been 

fouiul   expedient   to  manufacture  bolts,  rivets  and   grali   irons 

at  St.  Chjud   for   the    entire   systeiii.      Uiiring   the    year    WI4 


Fig.  8 — Carriage  Bolts  Made  on  Automatic  Bolt  Machines 

over  1,600,000  bolts  were  made  at  an  average  cost  per  100  lb. 
of  $1.20  without  nuts,  this  cost  including  the  cost  of  the  iron 
as  produced  by  the  inill,  labor  and  the  necessary  overhead 
expense.  In  addition  to  this  322.740  .Vj-in.  carriage  bolts  were 
made  at  an  average  cost  of  $1.60  per  100  lb.  without  nuts. 
One  hundred  and  seventy-six  thousand  rivets  were  also  made 
at    an    average    price    of   $1.25    per    100   lb.    boxed.      This    latter 
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FIfl.  7 — Storage  Yard  for  Finished   Bar  Iron 

passed  over  a  series  of  large  diameter  rollers  and  cut  to  item  alone  represents  a  saving  of  over  300  per  cent.  The 
length,  usually  16  ft.,  on  an  alligator  shear.  They  are  then  bolts  and  rivets  under  9  in.  in  length  are  made  in  an  auto- 
weighed  on  track  scales  and  placed  in  stock  as  shown  in  matic  Ajax  bolt  machine  which  is  fed  directly  from  a  furnace 
'■ig-  7.  The  refined  iron  is  distinguished  from  the  common  handling  the  16-ft.  rods.  This  machine  will  produce  on  an 
"■on  by  the  use  of  red  paint  on  the  ends.     Taken  as  a  whole  average  of  1,500  lb.  of  rivets  per  hour  and  4,000  bolts,     l-ig.  8 
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,<rost  4>fprM4luv.tb>liV  \V^h  tlu-  >irai)  i<>>I  ;iii(l  all  <>\i.-r- 

hoail  cliarii-s.  This  prioi-  is  carri»<l  in  all  tiu-  lii-iieral  prii-i- 
list."  au'l  i?  clianjy;cd  iiumtlily.  .\.s  the  mill  is  able  to  sui)i)ly 
'the  iict'irsottlrcV system  there  is  no  (.•Diiiusion  with  the  (jutsiiK' 
tfia.rliot,prici>'S.  The  vvork  of  tlio  mill  is  »lc>iu-  <>u  a  shop  ^rdir 
itasis.  the  <>r<lvrs  hciiij^  issiu'd  hy  the  >titrrs  ikpartimiit  tor  a 
sutnc-ic'iit  ijiuiiit.ity  fo  warrant  the  rhanyinii  oi'  flu-  rolls. 
'  Thf  AVAtrkiucTr  in  tile  mill  are  all  experieneed  mill  men.  it 
feciny^tiUtiii  yjuitc  desirable  t<)  obtain  them  from  otlur  mill> 
rai-licr  than  to  attcnipt  to  edneate  the  loeal  men  to  do  the 
\V(>rk%     Tivc  for<C; W^^^  one  head  roller,  who  has  ehar.L;e 

of    thi-mil'    «!'■<■?- with    whom    the    eontraets    are    made,    two 


a.t,'ainst   any   orders    for    s  tch    material.     The    wrought    iron 


scrap  whieh  is  not  thus  h 
piling,  sorted  an<l  deliverei 
a  pile  of  the  smaller  piece 
rt<|uircd   it    is   shoveled   th 
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nulled   is  cm   to  ]iroper  length   for 

to  the  piling  bench,     lig.  2  shows 

>  just  outside  of  the  mill.    As  it  is 

oiiLjh   the   window  onto   the   piling 


Fig.   6 — Shop   for    ^ 


Pig.   4 — S*iea''eci .  Wrought    Iron    Axles   Which    Are    to    be    Rolled    into 

•  :'   :-'.-.\     ";-.•••'■■■.•..".        Refined   Iron    Bars    '  •      "       '  •.  '.■.:•    •  v 

ron^hvra..  :tv\-i>  ■stFander.s.  tw-o  tVnisher>«.  one  catcher,  otic 
hv>dkvTriiii  (tiivi^jHiH'n  pUss- tlu-  heated  l.ar-  tluoii-jii  tlu  rollsi. 
two  heaters,  t\Vo  helpers,  two  straighlener-.  t\\. .  -hear  nteti 
arid  f4itiri>il'<'rsi  all  oiwh<»m  are  paid  oiu  of  the  contract  price. 
^'    The    Scrai>  as   it  is   receiveil    iTtKpi    the    >ystem    is   shown    in 


beiuh  .shown  in   Kig.  .^     lie' 
from  75  lb.  to  2.^0  lb.  in  wi 
sides   and    l>;ittens  of   tlu-   i 
The  wrouuht  iron  ;i\le> 
Fig.,  4,     This  iron  is  rolled 
iron  nu-ntioiud   in   the  .'ntjiUi 


aintaining  the   Mill   Rolls 


e  ft  is  niadeiip  into  piles  varying 
L;ht.  The  riat  iron  is  used  for  the 
eS;' ,  ■.;■  ■■  •  ■  :■'.  '._,  ;;  ''•':  '  —'  '  ,  ■.■  ■  .:■. 
re  sheared  to  K-nyth  :is  sTiown  in 
nto  what  is  known  as  the  refined 
table  previoi'sly   yiven.      It   is   used 


for   em:ine    Iiolis.    ;dl    ri\et>     -xeept    those    used    in    boiler   work. 

ajid  such  other  material   a- 

'I'he    iron    made   from    tlu- 

I  l.i-   l>il«  s  ari-   heati-tl   in    t  w   «   lar.ne   oil    lurnaves  of  the.  rvver- 


reijuires  a  better  gra«le  of  iron 

tiles    is    known   as   common    iron. 


Fig     i — Re.ii    View   of    the    Rolling    Mill:    Roughing    Rolls   on    the    L(«t 


lig.,  i.  .:-!lt  i-?^  ciitslitifte'd.  fri».»"  this  pile  and  delivered  to  tlu 
scrap,  bins,  with  the  e.\ception  of  tiu-  wroU'^lu  iron  scr.i].. 
Th<J  r>>dS  in  yo'^d  'condition  and  of  a  dianu-ter  generally  Used 
at  ditterent  points  arc  cur  to  length,  straightened  and  applied 


1-"  "*-.  ■- .'.-.  *,..../ . 


;  -   -'f.     ^.  ■ 
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lieraiin--;  tyjie.  each  bavin  J  a  capacity  of  1.9<)0  lb.  per  heat. 
These  furnaces  are  locatcl  iii  front  of  the  r<dls.  otie  on  each 
side,  and  each  furnace  is  usrii  in  rotation;  that  is,  while  one 


is    feediiu;    the    rolls    the    oiker 


heating   its  charge   to   the 


J*,J-V»     !,■ 
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jir<*p«'<^  ntlliiiL;    li<-;it.       I  lu    111  ;ii<  .1    pilrs   are  rarri*'*!  ffoht   ihc; 

iHni;t'<'  I<>  tln'  mill.  ;i' rrar  A'H'W  <•!   wliicii  is  >liiiwu  in  fri}*..  5, 
}tv    l«»iii,'    i<>ii;-;>    >iis|Murlr<l  Hum    ail    i>\»rlifa<l    Jr<»ll«y    vvliivFi 
r«ijv  Im-ivv<»ii  llif  i\\i<  fiirnai  «N  ;<iiit  ilu-  rViu.yJiiii^  tmIIs -S^^^^ 
\,n  tin-  I»lt    ill   I  lie  |jiH>t.iiira|>li  •      .''"''■::  '  ;: 

.'.•'I'lic  inill  i•^  uliai  i>  known  as  a  li-iil.,:  lliri-i-siainl  mill,  iliiTC 
l,n-tiljj  llirt-f  si-ts  III  housinj^^s.  Tin-  rolls  in  tlit-  «liriiTvntstainls 
iro  coiiitci'tt'd  l>y  IkxiMc  ooiiplinj^s  ami  tlu-  rntirc  mill  is 
-Irivt-n  \>y  a  liS-lip.  Muckiyt-  iiii^inc.  The  h»iu>in.ys  of  the* 
jiilll  wiTf  liiiili  \i\  ilic  r()iii])aiiy  and  tlu-  rolls  pnrchasi-d  troin 
tlu-  rnitcil  Kn;<iiutrin54  ^:  i'onndry  (.■onipany.  I'ittsl»urj^h,  I'a. 
K(»r  tlu-  cntin-  work  of  tlu-  plant  44  st'i>aratr  rolh/an-  r«.-<piiri-d. 
Tlu-sf  arc  niaiiitaiiu-d  in  roiulitioii  l>y  a  iiiaoliiiiisi.  a  spc-iial 
r<K>iii  ixin.u  assiyiu-d  to  tliis  purpose  ist-i'  Mh.  Ok  Tlu"  rolls 
arc  sucli  that   tlu-   i"()lli>\vi«i^  s^i/A-sv  of  l)itrs;uiay  lie  f«;>llt*<|: 

f,  . .  . .  -  .  .-^  .'.,,  .  .  .  '.  •'•i:'.  ■  .  .  .  .■■.v.>  ii    in.   l<f,  1  's    i»i.'- ' ,..■  \, 
. .  . .  .  1 .  ...... .  o  .......  .  ..:.,-. .  Ji   in.;  to'  I '  J-  iir.  ;  ^i;   .is 

;-;  -.•:.  ....,.,  .,\;,'.  ..;.'.  .,-l._  .-'.■.Jv.Jg;-tlll.„t«>  -l::li:i    ki. '-,    \:  ^:   ,.■. 

. .» . . .-  ..■..-■;•■;■  .0. .  J .» . .  :>  .  /;  V4:  «i(.  «•>  1  in;  liy  J.  jh," 

y   ...     ■  .      •,       '■           ;  "  .'     V      '■;  .-Jii    '!>•   >.'•  1  Jii,   Jiy    lOin. 

;  -1.       :'.                             \  :  ;•,.-->»■  iiujii  1  ii3.   hy\.i -(4   ill. 

.■     -.      :'            •-'_■■                               ■•■■/)(  »i.    to  I  ifi.  Iiy   J  i^'r    , 

.;';•;''.     .■■'..      ■  ■-  .   ;                    .•  .   ■    '■'■:'        ■..'■'            :'  '-.■':!<    in,  ttt  1  ii».  jiy   2.' »  iiK. 

:-.V'-.-:    '•.'•■■..;■..■/■.'''...    .         :    -   '^'^    •'         '.•'x   tin  to  i  in.  |iy  .t»J.in. 
7  .  •;  •:'._■         '■-  •    '  ■  ■       .■'  /'u  :  ■    '•        '.■■''    7  -;k  ™-  **'  %'   "'-  ''>!.  ^  "f- 

7.'  ■,  ■:""'.■■- y-^\,y    .;-  ■;'-■  '  >•.  '    ..■'"•   .  ".■■■  ;  .  ■  .    ■  '■'  :  ■/     ■••;■  .■  ,;-j--iu.  l>y;J  5^x'-in;.    :;.,      ,, . 

;  •  lii  a<UUtJi)tV  to  tliis.  lU-fnnm-d  iron  is  rolK-d  tur  omcrt'tt*  re-' 
/.iiiforrinj.^  liar.s.  All  Imt  tlu-  '.--in.  rouiul  iron  i.s  rolled  to  si/c 
,  in  «.inc  lic-at.  This  is  made  into  hillcts  in  order  t<>  produce 
:  the  ttecessarj'  lioinoj^eneily  of  metal  for  the  small  Ijar. 
V  As  the  linislu-d  har  «.ome>  from  tlu-  rolls  it  is  placed  on  A 
.  liot  bed.  i'>ars  have  been  rolled  as  loiiy  as  2'K)  ft.  The  inaxi- 
innni  oiitpnl  made  hy  the  mill  is  7.^ .()(•((  Il>.  for  mie  day  (a  tlay 
:  is  guvcrnerl  iiy  ti)e  run  of  the  heals  i  and  1.4S().()(K)  Hi.  for  one 
,  iihinth.      The  liarsr^ro  taken   from   the  hotbed   while  still  hot.-. 


Ivtiiind    iron     .. 

■    ,'^i(ti:irt   iron    .-. 

.-•    .. 

■  .    llfxiigonaJ  iri'n 

)':<:■■ 

•    fjiil  iron    . . .  . . 

•?  •  ■■•■ 

■•  ■■•  .'■;  ■'  ., .'  '■■■  ■   X  ■ .' 

*  ■  " 

"'-'■■'        .  "      -         ■.    ■  ■  .'.";■ 

tile    liijir  .Hvhi»it>va    si»a<c   i^>   ft.  -hiiVy  ,ln-  :il»«*t*1    rl5    ft.  •  tt hl<v.  .;/^:' 

;\Vitii   all   this  \ntalori.it   rollerUMriif   iJifs  JHciiiii  Jir  Hj«s  U«^^^^ 
ftiiiiul  eXpiMlittii  tO:  inaMittaitHre  Vdr*^.  .ri\«ns"  a       l^iniiJi  jr».tiv;       - 
af    St.:   <-l>.nit;.f.tr   till-    »  ntir.-    syMeirC^- 1»uHu!l:   it^V, v<^f  ;1^ 


■ '^       Fig.  8 — Carriage  Bolts  Made  on   Automatic  Bolt  Machines       -  . 

over  l,^MM)()(l  Ixilts  Were  inade  at.\Hiv  avrrajfi'  cost:  tk'r  100  Ih,; 
of  $1.2U  without  nuts,  this  cost  ineludin.!;  the  fky>st<»l  the  ir^-in- 
us  i>roduccd  .by  the  mill,  labor'  and  the.  ttcfcsskrS'  VjiHTl»<?*d 
e.xpense.  In  adilition  t*i  this  .i22.740  ■  in.  carriaue  bolts  wer^ 
made  at  an  averaije  eost  <jf  Sl.Od  per  ItK)  lb.  wiihoiit  imts. 
One  hundred  and  se\.enty-six  thousatiil  rivets  wv re  also  niade 
ait   ail-  ayerajj^iv  price    III    $r_?.S    i»ier    lOf)   11.^;  rKJxed.     -Tliis ;  laUcir- 


Fig.   7 — Storage   Yard   for   Finished    Bar    iron 


passed  over  a  series  of  larii-c  diaineter  rollers  and  cnt  to 
;  '_»;nRth.   ii>ually    I<i   ft.,   on   an   alliualor   >he:ir.     They   are   then 

>vei>4lu-<J.  4,n  track  seaks  and  plaeed  in  .^l<nk  as  shown  ill 
■  "'■•il.  V.  Thi-  rttined  iron  is  <!i>tiiii;nislu-d  from  tlu;  Cftninion 
;.  iron   !)\    ilu-   n-e   ni   nd   paini    on   the  end.s.  .Taken   as   a    whole 


iteifit  aliMie   rejiresiiiis   a   saviniir  oi   over  ^MT  pei^  .ceiit:     Tlnci 
Wli>  and   rivets  umUr  V  in.   in  lejij^tll   are   made  iti  an  aut<*--' 
niatic  Ajax  l><>lt  maeliine  which  is  V*d  directly  front  a  fummv 
luindling  the   10- ft.  rods.     TIh.s  inachinr   will  produce   on  att 
ayerajkje  ^>f  Jl.5<)(>  lb    of  rivets  per  lionr  uiid  4/JClO  ludts,.    1%.  Ji 


308 


RAILWAY   AGE   GAZETTE,    MECHANICAL   EDITIC  N 


shows  some  of  the  carriage  bolts  tlius  made.    Tlie  bolts  over 
^9  in.  in  length  are  made  on  a  continuous  motii>n  Ixdt  inurhine, 
\vhich    will    product-    1,2U()   bolts   per   hour.  :.:',•)•. -^i:  \- 

As  stated  ill  the  tirst  part  ol"  this  article,  the  local  shops  do 
what    rcclainiin^   is   possible,      i-or   instance,   a   yrouj)  of   ma- 
chines is  used  in  tlie  freight  car  repair  shop  at  .^t.   Cloud  for 
reclaiming    the    bolts    and    nuts    taken    from    the    cars    under 
repairs,     it  consists  of  a  four-head  threading  machine,  a  small 
r  s!;ear  and  a  six-spindle  nut  tapping  machine.    Those  bolts  and 
1  nuts  that  are  found  suitable  for  use  are  placed  directly  in  bins 
in  the  shop  for  immediate  use.     Those  bolts  that  are  slightly 
•  damaged   are   sheared   off,   rethreaded   and   placed   directly   in 
;  the  available  stock,  and   the   nuts  that  are  badly  rusted  are 
•tapped   and   also   made   available   for   immediate   use.      Large 
quantities  of  bolts  are  thus  reclaimed  with  all  the  otherwise 
necessary  accounting  and  trans-shipping  eliminated. 

In  addition  to  the  manufacture  of  bar  iron  at  St.  Cloud  the 

■  Great  .Northern  makes  all  of  its  heavy  liar  iron  from  2  in.  up 

■  to  12  in.  square  for  the  system  at  its  Dale  street,  St.  Paul, 
Minn.,  shops  under  a  4.000  lb.  hammer.  The  scrap  is  made 
into  piles  of  250  lb.  and  hammered  into  slabs  and  held  in  stock 

'for  shop. orders  for  heavy  bar  iron.  This  shop  slabs  11,000 
lb.  i)er  day.     In  cases  of  emergency  the  material  is  worked 

.into  driving  axles.  The  company  also  maintains  its  brass 
ioundry  at  this  point,  where  all  the  brass  scrap  is  received  and 
used.  This  foundry  provides  the  necessary  brass  castings  for 
the  entire  system  and  has  a  capacity  of  IS  tons.  .  '" ,  ;•.'•; 


LOCOMOTIVE  BOILER  INSPECTION 


■  '  .      I    don't  c|uite   agree   with   the   very   optimistic   statement   made 

;  ;■  I»y  the  chief  of  the  Federal  Boiler  Inspection  Bureau  as  to  what 

;   •'■  his  bureau  has  done.     1  hope  he  did  it  and   1   hope  he  will  con- 

•  >;iinue  to  do  it.  but  there  is  an  old  Spanish  proverb  which  states. 

;,  v."What   has   not   happened   for  two  years,   may   hai)pen    in   two 

minutes."     .\nd  it  is  (luite  correct. 

The  Public  Service  Commission  of  the  stale  of  New  NOrk,  whose 
■    ..members  have  had  five  years'  experience  in  conducting  a  locomo- 
tive boiler  inspection  bureau,  state  in  their  re|)ort   for   1913  that 
they  duul)t   \ir\    much  the  wisdom  of  continuing  the  locomoti\e 
boiler  inspection  department,  as  the  otVicers  of  tlie  meciianical  <Ie- 
.  {l^partments  of   th.e   railways   have   so  adequately   performed   their 
..'■v.  work  that  they  do  not  see  why  it  is  necessary.    .And  then  they  go 
;■,'  Von    and    show    a    tabulated    statement    as   to    the   number   of  acci- 
;^;  ;dents    before    and    after — really    not    before,    but    the    lirst    year. 
;....vwhich  can  be  assumed  as  being  before  the  i)oiler  inspection  bu- 
].>'jTl-hu  was  established,  because  any  rules  i)nt  into  force  had  not 
had   time   to   make  a   radical   change   in   the   conditions   that   had 
been   in   effect — and  during  live  years  from    VAfK  accidents   were 
.'reported    as    follows:    1909,    12    accidents;    1910.    11    accidents; 
;■  V1911,  36   accidents;    1912,   35   accidents,   and    1913.   27   accidents. 
'.  ■  Now  I  do  not  for  a  minute  mean  to  criticize  the  boiler  ins];ec- 
-V.tion    department    of    the    federal    commission.      1    am    well    ac- 
;  j'V'quaintcd   with   a   inmd)er  of  the   gentlemen   connected  therewith. 
.  .!.and  their  work  has  been  of  the  most  meritorious  character,  but 
V;   iit  is  a  question  in  my  mind  as  to  whether  the  public  of  the  United 
.instates   has   gotten   back   the   $225,000   paid   those   gentlemen    f<.r 
■performing  their  work   (which  they  earned)   and  whether  they 
have  gotten    back   the   $6,600,000   paid   by   the    railroads    for   im- 
■■■■■  proving  a  theoretical  and  not  a  practical  condition.     Do  not  mis- 
understand me:  there  has  been   improvement.     The  (piestion   is 
whether  the  improvement,  or  all  of  it.  has  been   worth   while. 
••■Another    question    is    whether    we    cannot    accomplish    the    same 
improvement  with  very  much  less  documentary  evidence.     The 
.,; /.Public  Service  Commission  of  Xew  York  remarked  in  the  1913 
report.   "The   mass   of   correspondence    reaching   this   office    and 
the  number  of  reports   reaching  the  office  is  so  great  that  we 
iJ;'  could  not  inspect  the  boilers." 
.-.  J-    The  I'ederal  Congress  at  4  o'clock  one  morning  passed  a  law 
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extending  the  authority  of  the  chief  of  the  Division  of  Loco- 
motive Boiler  Inspection  over  the  entire  locomotive  and  its 
parts.  If  the  gentlemen  who  advocated  that  law  know  what  il 
means,   they   know   nu)re   t  lan   any    railroad   man    in   the    L'nited 

general     snperiiitenJent     of     inuli:,- 
West,   hcloi'e   the    I'ittshuriih   k, til- 


States. — D.  1\  Crazi'ford, 
f'ozver,  Pennsyhanio  Line. 
7cay  Chih. 


DOUBLE  TIRE  FLANGING  TOOL 


BY 

Machine  Shop  Foreman, 


E.  BROWN 
Ulantic  Coast  Line,  Waycross.  Ga. 


hep 


In  a  large  number  of  s 
were  built  before  the   adv 
sary   by  the   rigid   construe 
These  old  machines  are  to( 
tools  cutting  on  both  sides 
the  tool  shown  in  the  d 
operator    might    be    able    to 


s  the  driving  and  car  wheel  lathes 

eftt  of  high-speed  steels  made  neces- 

t|on    found   in   modern   machine   tools. 

light  to  permit  the  use  of  flanging 

of  the  flange  at  the  same  time,  ami 

ra\fing  was  designed  in  order  that  the 

inish    fl.'inges   under  such   conditions 


T^ 


r  ."^ 


t  ■.' 


-X:'  \-; 


•'.■■< 


Light  Wheel  i.athe« 


■^■\' ■■■.. 


■i-K  ■■:• 


without  removing  and  replaclig  the  tool  holder  in  the  tool  post. 
The  contour  of  the  tt»ol  is  coirect  for  both  the  inside  and  outside 
of  the  flange,  but  the  openitK  is  widened  so  that  the  two  ])arts 
are  separated  by  about  }^  ii.  After  linishing  one  side  of  the 
flange  it  is  only  necessary  to\move  the  head  over  )^  in.  to  (inisli 
the  other. 


SiRKNGTii  (II  t  AST  IkoN. — I  was  pointed  out  before  the  Society 
of  Chemical  Industry  that  th^  strength  of  cast  iron  was  affected 
by  the  addition  of  wrought  iron  in  the  following  proportions: 
With  100  parts  of  cast  iron  10  parts  of  wrought  iron  increases 
the  strength  2  per  cent;  20  larts  of  wrought  iron  increases  the 
strength  32  per  cent;  30  parts  of  wrought  iron  increases  the 
strength  60  per  cent;  40  parts  of  wrought  iron  increases  the 
strength  but  33  per  cent.  Th  ;•  maximum  result  is  therefore  pro- 
duced with  30  i»er  cent  wrought  scrap. — Aiheriean  Machinist. 

SiBSTiTUTE  KOK  \\ OouH.v  I  .\TTKR.\s. — -Some  of  the  objections 
to  wooden  patterns,  on  acco  mt  of  the  grain  of  the  wockI  and 
the  jironounced  effects  of  ten  peratures.  are  claimed  to  be  <ner- 
come  by  a  composition  of  tl  ree  parts  starch,  one  part  ground 
glue  and  two  parts  tine  resiiKjus  sawdust,  mixed  into  a  paste 
by  the  addition  of  water.  The  sawdust  should  not  be  added 
until  the  starch  and  glue  hjive  been  dissolved  by  the  water. 
.After  the  ingredients  are  thortoughly  mixed,  the  whole  is  heated 
to  190  deg.  F.  and  continued  | until  it  becomes  a  hard  mass.  It 
is  then  allowed  to  cool,  wheH  it  is  ready  for  removal  from  the 
receptacle.  The  resulting  coitiposition  is  a  strong,  hard,  horn- 
machined,  sandpapered  and  var- 
is  decidedly  less  inflammable  than 


like    substance    that    can    be 
nished  the  same  as  wood.     It 


the  latter. — American  Machinist 


-.'••. .   .  r   .;.. 


Master  Boiler  Makers'  Convention 


Oxy-Acetylene  and  Electric  Welding    Processes   in 
Boiler    Maintenance;     Treatment    of    Feed   Water 


.  •;     '  •   .-f.  I ;  * 


The  ninth  annual  meeting  of  the  Master  Boiler  Makers'  Asso- 
ciation was  held  at  the  Hotel  Sherman,  Chicago,  May  25-28, 
President  James  T.  Johnston,  Atchison,  Topeka  &  Sante  Fe, 
presiding. 

An  address  was  made  by  E.  W.  Pratt,  assistant  superintendent 
motive  power  and  machinery,  Chicago  &  North  Western,  of 
which  the  following  is  a  brief  abstract :  The  work  of  boiler  in- 
spection has  been  carried  on  and  developed  by  the  government 
with  very  little  opposition.  The  government  inspectors  and  the 
railroad  representatives  have  co-operated  for  the  benefit  of  both 
and  of  the  public.  There  were  good  reasons  for  some  of  the 
railroad  legislation  enacted  during  the  past  years,  but  the  general 
opinion  seems  to  be  that  this  has  been  overdone  and  that  the 
railroads  have  been  exhausted  by  the  excessive  doses  of  cor- 
rectives applied.    They  now  need  a  rest.  '  ■  ":  '•■'•  ■''■-•. 

Statements  made  before  legislative  committees  as  to  the  mill- 
ions of  dollars  involved  by  certain  enactments  do  not  produce 
any  very  great  effect.  On  the  other  hand,  a  simple  statement 
made  before  such  a  committee  in  reply  to  a  request  for  detailed 
information  from  the  general  manager  on  any  topic  and  sliow- 
ing.  for  instance,  that  it  is  necessary  for  a  railroad  to  haul  4K' 
tons  of  coal  one  mile  to  pay  for  the  cost  of  a  postage  stamp,  has  a 
much  better  effect  on  the  committee  and  the  galleries  than  many 
statements  in  whicli  millions  of  dollars  figure.      '"*;.■;. 

Mr.  Pratt  also  mentioned  the  tendency  of  politics  to  become 
cleaner  and  the  necessity  of  men  in  responsible  positions,  such 
as  occupied  by  the  master  boiler  makers,  taking  an  active  part  in 
civic  affairs.  Decreasing  the  revenue  of  the  railroads,  coupled 
with  increases  in  taxes  and  wages,  makes  it  dependent  upon  all 
interested  to  sec  that  conditions  are  improved.  To  this  end 
every  man  should  go  to  the  primaries  and  see  that  the  proper 
men  are  nominated  and  elected.  Keep  in  close  touch  with  the 
employees.  Be  fair  and  honest  with  them,  for  without  the  sup- 
port of  rank  and  file  no  man  can  secure  permanent  advance- 
ment. Be  courteous  and  considerate,  and  be  as  careful  as  to 
how  a  thing  is  said  as  to  what  is  said,  and  the  strength  of  the 
individual  as  well  as  the  Master  Boiler  Makers'  .\ssociation  will 
be  augmented. 

Mr.  Pratt  recommended  the  use  of  oxy-acetylene  and  electric 
welding  machines  and  urged  the  necessity  of  having  as  many 
shops  and  terminals  as  possible  equipped  with  them.  He  also 
directed  attention  to  the  necessity  of  following  closely  the  minute 
details  of  boiler  work,  such  as  keeping  the  flues  clean ;  inspecting 
the  beads  on  flues ;  boring  out  flues ;  inspecting  beading  tools  to 
sec  that  they  are  in  proper  condition ;  maintenance  of  arches,  ash 
I)ans  and  front  ends;  watching  the  tendency  of  the  sheets  to 
corrode  at  the  grate  frame  and  packing  the  space  between  it  and 
the  .sheets  with  something  to  keep  the  ashes  out ;  last  of  all  tlie 
advisability  and  necessity  of  being  courteous  to  the  men.  -  '  - 

The  treasurer's  report  showed  a  balance  on  hand  of  $758.66. 
The  secretary's  report  was  not  ready  because  of  illness. 

Prank  McManamy,  chief  boiler  inspector  of  the  Interstate 
Commerce  Commission,  presented  a  paper  in  which  he  called  at- 
tention to  a  tabulated  statement  of  the  work  that  had  l>cen  done 
in  the  matter  of  boiler  inspection  by  the  commission  during  the 
lirst  nine  months  of  each  of  the  fiscal  years.  1912  to  1915  inclu- 
sive, with  the  results  that  had  lieen  obtained  therefrom. 

\\  hilc  the  decrease  in  the  number  of  accidents,  as  a  whole,  and 
in  the  number  of  casualties  resulting  therefnmi.  has  been  re 
inarkablc.  there  are  certain  typos  of  accidents  which  show  either 
nit  improvement  t>r  a  very  unsatisfactory  one,  thereby  indicating 
that  the  causes  of  such  accidents  are  not  being  given  .sufficient 
consideration.         -t-Vr!-.:,-  v  /.-'■■;  I  ci.?v>^^.::  <':^'i;  /, 


The  credit  for  the  resuUs  obtained  as  shown  in  the  percentages 
does  not  all  belong  to,  nor  is  it  claimed  by  the  representatives 
of  the  government,  as  it  is  fully  realized  that,  without  the 
co-operation  of  those  in  charge  of  the  maintenance  of  locomotive 
boilers,  it  could  not  all  have  been  accomplished.  The  statement 
has  been  made  in  a  few  instances  that  the  Federal  boiler  in- 
spectors are  not  co-operating  with  the  railroads  because  they 
refuse  to  permit  defective  equipment  to  remain  in  service.  The 
purpose,  for  which  co-operation  is  desirable,  is  to  improve  condi- 
tions, thereliy  reducing  the  number  of  accidents  and  it  would  not 
be  permitted  under  the  law  to  co-operate  for  any. other.  Tlierc- 
fore,  to  co-operate  with  this  end  in  view  means  to  be  diligent  in 
the  effort  to  discover  defects  and  to  require  repairs  to  be 
promptly  made,  and  it  should  mean  the  same  thing  to  the  ra.il- 
■Toads.      ;S:':--;  V^r'i'"^';  ;  v'-:'-  ,: ''^^..;.X7.'';  ■'■'■-^  '>-''i.:--:'-.  "v/ 

One  of  the  causes  of  accidents,  in  the  prevention  of  which 
satisfactory  progress  is  not  being  made,  is  arch  tul)c  failures.  Of 
course,  when  we  take  into  consideration  the  increased  number  of 
arch  tubes  in  use,  some  progress  towards  preventing  failures  has 
been  made,  but  inasmuch  as  the  records  show  that  approximately 
three  out  of  every  four  of  such  failures  are  due  to  improper  ap- 
plication or  failure  to  keep  the  tubes  clean,  the  progress  made  is 
far  from  satisfactory  and  the  remedy  is.  to  a  great  extent,  in  the 
hands  of  the  master  boiler  makers.  •:; 

Accidents  due  to  flue  failures  also  indicate  that,  in  tf>o  many 
instances,  quantity  rather  than  quality  is  the  controlling  factor 
when  passing  upon  the  qualifications  of  the  flue  welder. 

Failure  of  injector  steam  pipes  is  another  source  of  accident  in 
the  elimination  of  which  satisfactory  progress  is  not  being  made. 

Without  any  intention  of  opening  or  influencing  the  discussion 
of  a  subject  which  has  not  yet  been  presented  to  the  convention, 
its  importance,  due  to  the  dispo-sition  to  extend  its  use  and  the 
prominent  place  it  is  given  in  the  program,  will  justify  making 
clear  at  this  time  the  position  which  has  been  taken  in  regard  to 
it.  It  is  the  matter  of  autogenous  welding,  upon  which  two  com- 
mittee reports  are  to  follow.  While  the  art  of  autogenous  weld- 
ing as  at  present  practiced  is  comparatively  new.  the  number  of 
'ises  to  which  it  has  been  successfully  adapted  indicate  its  value; 
therefore,  the  commission  has  hesitated  to  attempt  in  any  way 
to  restrict  its  use.  preferring  to  allow  its  usefulness  to  bo  de- 
veloped to  the  fullest  extent  consistent  with  proper  condition  of 
equipment.  I.ike  many  other  valuable  ideas,  some  of  its  over- 
entluisiastic  friends  are  using  it  to  an  extent  and  for  purposes 
which  are  resulting  and  will  result  in  retarding  its  development 
and  restricting  its  legitimate  field,  as  it  is  not  a  cure  all  for  all 
boiler  iHs,^;-:;'':V, ?■■■:■;  -^  ;  ;■..  ;-  •  '';:W,\^:r..':' 

Welding  over  stayholt  heads  so  ttiey  could  not  be  tested,  and 
renewing,  in  the  same  way.  button  heads,  which  on  account  of 
leakage  had  been  heavily  calked  and  could  not  be  kept  tight,  arc 
practices  to  which  objection  has  been  made.  It  is  also  held  that 
autogenous  welding  should  not  1>e  used  to  repair  any  part  of  a 
boiler  that  is  wholly  in  tension  under  working  conditions.  To 
its  proper  use  on  stayed  surfaces  no  objection  has  been  made, 
for  the  reason  previously  stated.  There  is  no  desire  to  hampef;!^ 
in  any  way.  the  proper  development  of  any  Useful  art. 

OXY-ACETVLENE  PROCESS   FOR  BOILER  WORK 

The  report,  after  citing  the  necessity  of  having  an  oxy-acety- 
lene apparatus  in  the  Ixnler  shop,  gave  a  partial  list  of  the  work 
(hat  can  be  done  with  it.  This  list,  with  the  methods  used,  is  as 
follows : 

Welding  in  side  sheets  and  patches.  When  welding  in  side 
sheets,  some  boiler  foremen  make  an  allowance  for  contraction 
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by  (Ircpping  one  end  ot  the  sheet,  wliile  others  get  good  rcsuhs 

■;       by  not  making  any  allowance  for  contraction.     The  welding  in 

V/vOf  side  sheets,  instead  of  riveting  tliein,  has  been  made  a  standard 

V  practice  by  some  railroads;  in  fact  one  railroad  is  now  cutting 

the  side  sheets  off  just  above  the  mud  ring  and  also  at  the  seam 

-  _    at  the  crown  sheet.     In  this  way  they  save  taking  out  the  mud 
',,'     Ting    rivets    and    do    not    disturb    the    corners.      When    welding 
:'   -patches  in  side  sheets,  good  results  have  been  obtained  by  put- 
ting in  round  or  oval  shaped  patches.     Other  roads  use  disk  or 
.itiake  box  patches  for  wcldmg.     It  is  necessary  to  do  this  to  take 

-.■■Vcare  of  the  contraction. 

;  /\-       Building  up   washout  plug  holes  around  the  firebox  or   front 

V^iflue  sheet.  ^T'--"  ;/" 

•v  ".     Welding  cracks  in  side  sheet  doors  and  crown  sheets. 
'  .;'7;     Welding  up  cracked  bridges  in  Hue  sheets.     One  method  used 
••-..ill  welding  cracked  bridges  is  to  cut  out  the  crack,  tiien  hammer 

:•.;'-'  the  ends  of  the  bridge  in  and  weld.  After  it  is  welded  and  while 
hot,  it  should  be  hammered  back  straight.  This  takes  care  of 
(he  contraction.  There  .ire  some  welders  who  can  weld  broken 
bridges  without  doing  this. 

.;;.:.  Welding  seams  in  door  holes  instead  of  riveting  or  plugging. 
r  ■  This  is  done  in  two  ways;  one  is  to  make  the  lap  of  the  door 
•>:;^flangc  long  enough  to  cover  the  holes  in  the  back  head  and  weld 

.  "./' what  would  be  the  calkitig  edge,  if  rivets  were  used.  Tlie  other 
.  V'ljs  to  cut  the  flange  in  the  back  head  off  just  back  of  the  rivet 
V. 'holes  an<l  butt  the  door  flange  to  it;  then  weld  it  tiie  same  as 
'  V.  webling  in  a  patch  or  side  sheet. 

..»  ,        Welding   in   tube   sheets   and   door   sheets.     This   is   now    iK'ing 

.  ,;~rl«me   by   S()me   railroads;   in    fact,   fireboxes   are   now   I)eing   ap- 

-  •   plied  and  the  only  rivets  used  in  them  arc  those  in  the  mud  ring. 

W  ebling  cracked  and  broken  mud  rings.  The  general  practice 
in  w  elding  cracked  or  Ijroken  mud  rings  is  to  cut  a  i)iece  out  of 
the  firebox  sheet,  then  cut  a  V-shaped  piece  out  of  the  mud  ring 

.:.;;^and  weld  the  ring  from  the  top  side,  although  some  successful 
welds  have  l)een  made  by  cutting  out  a  \'-shape  and  making  the 
weld  from  the  ixjttom. 

Welding   tubes   in   back   tube   sheet.     The   welding   of  tul)cs   in 
'   ";back   tube   sheets  does  not   seem   to  be  as   successful   with  oxy- 
acetylene  as  with  the  electric  process.     It  is  also  slower.     Some 
success  has  been  reported  where  coi)j)er  ferrules  are  not  used. 

!■  ..-:';     W  ebling  ujt  pits  in  tubes.     Large  savings  are  reported  by  some 

■  •     irailroads  doing  this. 

'  '■».-'  Welding  safe  ends  on  superheater  flues.  In  doing  this,  two 
methods  might  i)e  mentione<l ;  one  is  to  biUt  weld  by  placing  the 
tine  an<l  safe  end  in  an  angle  iron,  spot  weld  it  in  four  places, 
tlun  turn   the  flue  while  the  operator  welds  it.      The  other  way 

•  •  .  is  to  bell  the  flue  if  the  weld  is  made  on  the  firebo.x  end  and  in- 
sert the  safe  eml.  leaving  a  lap  of  '/j  in.  The  weld  is  then  made 
at  the  edge  of  the  flue.  If  the  weld  is  made  on  the  front  end  of 
the  flue,  the  safe  end  should  be  belled.  This  is  done  so  the  edge 
will  not  obstruct  the  flow  of  gases  or  the  flames  get  under  the 
la|».  The  claim  made  for  welding  flues  in  this  manner  is  that 
in  case  the  weld  should  fail,  the  danger  of  breaking  off  is  re- 
n^<»ve<l  by  the  laf)  holding  the  flue.  /   : 

Webling  up  staybolt  boles  in  si<le  and  crown  sheets.  This 
saves  bushing  boles  an<l  sometimes   patching. 

Some  of  the  uses  for  the  cutting  torch  are;  t  utting  out  shell 
sheets;  cutting  out  firebox  sheets;  scrapping  boilers;  cutting  out 
.superheater    flues;    cutting    out    countersunk    rivets;    cutting    <»fF 

:•;.■  rivets  on  shells  and  mud  rings ;  cutting  off  staybolts  and  radial 
stays:  and  cutting  off"  staybolt  ends  for  driving.  ' 

In  order  to  use  the  oxy-acetylene  process  to  the  best  advantage, 
the  shop  shotdd  be  e(|uipped  with  an  acetylene  generating  plant 
and  piped  throughout. 

W  hen  portable  outfits  are  used,  time  is  lo>it  and  it  is  also  neces 
sary  in  most  rases  to  send  a  helper  with  the  operator  to  hrl|> 
with  the  tanks.  When  very  many  welders  are  iiseil.  one  good 
- -^operator  sh«)uld  be  advanced  to  chief  welder  and  his  duties  should 
be  that  of  an  instructor  when  breaking  in  new  welders,  and  to 
.see  that  torches,  hose  and  gages  are  kept  in  shape  at  all  times, 
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l)ared. 

every  job  of  welding  that 

work   with  the  oxv-acetvle 


and  that  work  is  properly  prepared  for  welding,  as  many  failures 
in  welding  can  be  traced  o  the  work  not  being  properly  pre- 
An  accurate  check  should  be  kept  to  sh(nv  the  cost  of 
s  done,  as  there  is  danger  of  doing 
e  torch  that  could  be  done  cheaper 
some  other  way.  Men  should  be  picked  for  welders  with  care 
and  instructed  for  a  time  m  a  competent  welder. 

Without  going  into  the  ciemistry  of  the  subject,  it  is  pertinent 
to  point  out  that  purity  in  oxygen  is  of  first  importance,  not  only 
because  the  foreign  matter'  usually  enters  to  some  extent  into 
combination  with  the  metal  of  the  weUl,  but  because  the  flame 
temperature  is  reduced  and  the  rate  of  welding  or  cutting  is  also 
reduced.  Oxygen  loses  rap|dly  in  efficiency  with  each  per  cent 
of  impurity  much  the  same  as  incandescent  lamps  lose  rapidly  in 
candle  power  for  small  drops  in  voltage. 

With  reference  to  the  mlnufacture  of  oxygen,  it  was  stated 
that  at  the  present  stage  ol  the  art,  it  is  unwise  for  any  com«- 
I)any  to  generate  oxygen  by  chemical  means  unless  in  some  small 
shop  exceedingly  remote  ftjom  any  source  of  supply  of  com- 
mercial oxygen.  Because  of  the  occasiimal  polarization  ditbcul- 
ties,  the  manufacture  of  elecjlrolytic  oxygen  must  be  attended  by 
fre(|uent  purity  te.sts  since  th^  jiercentage  of  hydrogen  is  increase<l 
on  the  oxygen  side  of  the  polarized  cell.  Three  per  cent  of  hy- 
drogen renders  oxygen  iinsale. 

The  largest  producer  of  dxygen  in  this  country  employs  the 
li<iuid  air  process.  That  com  )any  is  admirably  e(|uipped  for  meet- 
ing its  customers'  needs,  sine;  it  has  10  plants  and  16  warehouses 
at  important  cities  throughcut  the  country.  .\ny  user  realizes 
the  value  of  an  unfailing  oxy  jen  service  represented  by  numerous 
charging  stations  and  by  h  indreds  of  thousands  of  cylinders. 
Since  freight  charges  enter  into  the  cost  of  oxygen,  numerous 
sources  ot  supply  and  cylinders  of  minimum  weight  are  both  im- 
portant factors.  •.■  ■^  ■ ;  ■■■."•-^^-VV:-v.\'-':  ^.  .,v 

Liquid  air  o.xygen  has  a  ^ery  small  percentage  of  nitrogen 
which,  being  an  inert  gas,  d(Jes  not  make  an  explosive  mixture 
with  the  oxygen,  and  on  tha  account  the  liquid  air  product  is 
ahsolutely  safe.  Recent  com|)etitive  tests  in  cutting  operations 
have  shown  li(|uid  air  oxygeil  to  be  high  in  efficiency:  in  fact  it 
invariably  demonstrated  its  |superiority  over  oxygen  produced 
liy   other   systems. 

Oxygen  cylinders  can  be  nrought  to  the  work,  but  in  large 
shops,  or  in  fact  in  any  shop  tm|)loying  two  or  more  welders  it  is 
better  to  install  a  pipe  line  an  I  to  discharge  a  battery  of  10  to  20 

reducing  valve.  This  plan  has  the 
is  available  at  nutnerous  jioints  in 
the  shop,  and  second  that  tHe  operators  lose  no  time  through 
shr)rtage  of  oxygen,  or  through  carting  cylinders  from  job  to  j<>b.-;:;/^. 
or  to  and  from  the  storehous '.  A  continuous  supply  of  oxygeil 
is  a  valuable  asset  in  doing  b  ng  jobs. 

Acetylene  can  be  used  with  perfect  safety.     In  selecting  a  gen- '  -  > 
erator.  one  .should  only  consit  lt  those  which  have  been  approved 
by   the  laboratory  of  the   .\'at  onal    r>oard   of   bire   I'nderwriters... ..     . 

.\one  but  carbide  to  water  fe 'd   should  be  considered.  •' 

In  this  country  there  are  tvo  jjrincipal  classes  of  generators; 

•ant  pressure  over  one  pound   pet",    ; 
re.    or    less    than    one    pound    i)er 
ererl.  the  low  pressure  type  is  the 
i)etter  for  railroad   work.     So  ne  reasons  are  outlined  below  : 

Low  and  constant  pressure  if  desirable  for  safe  and  economical 

rules  prohibit  pressures,  on  undi-  ,  .  .. 
.S  lb.  per  sq.  in.     Most  high  pres-    [i;.  I 
sure  generators  work  up  to  15  lb.,  which  is  taken  as  the  maxi-'-r^S. 
mum  safe  pressure  because  ac(  lylene  is  unstable  imder  high  prcs-V;'  v.- 
sures  and  one  of  the  es.sential ;,  in   fact  the  greatest  essential  of 
safe  operation  is  low   pressure. 

It  is  absolutely  certain  that  j«i>  >iliop  possessing  apparatus  gen- 
crating  or  storing  free  acetyleni'  above  1.^  lb.  pressure  is  courting 
acci'lent.  I 

In  order  to  obtain  high  cliicieiicy  from  blow  i)ipes,  steady 
acetylene  pressures  are  imperative.    When  a  blow  pipe  has  been 


cylinders  into  it  through  one 
advantages,  first  that  the  gas 


high  pressure,  by  which  is  m 
s(|uare  inch,  and  low  pressi 
s(|uare  inch.     .Ml  things  ci>nsi( 


operation.     The  I'nderwriters' 
solved  acetvlene,  in  excess  of 
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uljusted  for  a  given  pressure  of  acetylene,  if  the  pressure 
.lianges,  then  the  proportion  of  oxygen  to  acetylene  is  varied 
;ind  imperfect  combustion  results ;  ur,  in  other  words,  the  Hame 
does  not  remain  neutral.  A  decrease  in  acetylene  pressure  gives 
an  excess  of  oxygen,  resulting  in  a  tendency  to  burn  the  metal. 
\n  increase  in  acetylene  pressure  tends  to  give  a  reducing  flame 
favoring  absorption  of  carbon  by  the  metal  and  also,  in  some 
lases,  causing  the  weld  to  become  porous. 

This  is  a  matter  of  great  importance  and  wherever  blow  pipe 
operators  have  contended  with  constantly  varying  pressures, 
isi)ecially  in  boiler  work  where  strength  of  welds  is  paramount, 
neither  the  men  nor  the  process  should  be  censured  if  failures 
resulted.  If  good  results  were  obtained  the  operators  must  have 
been  very  competent  and  highly  conscientious  in  their  efforts  to 
maintain  proper  proportions  of  oxygen  and  acetylene. 

This  important  feature  is  mentioned  here,  in  connection  with 
high  and  low  pressure  generation,  since  the  former  usually  de- 
l»ends  on  a  change  in  the  pressure  of  the  gas  to  actuate  the  car- 
I)ide  feeding  mechanism.  Low  pressure  apparatus,  on  the  other 
hand,  depends  for  feeding  carbide  on  a  variation  in  the  volume 
of  the  gas  in  the  holder  and  in  no  way  on  a  pressure  change. 
The  advantages  to  be  derived  from  constant  pressure  cannot  be 
<  )ver-emphasized. 

A  pair  of  low  pressure  generators,  with  a  common  gasometer 
discharging  to  a  pipe  line  is  admirably  fitted  to  give  a  continuous 
siii)ply  of  gas  so  that  operations  are  not  interrupted  by  recharg- 
ing. High  pressure  generators  do  not  operate  well  in  duplex  ar- 
rangement, and  when  used  singly  are  the  cause  of  much  delay 
and  loss  in  efficiency  due  to  necessity  for  reheating  welds,  which 
have  been  allowed  to  cool  at  the  time  of  re-charging,    i. 

It  is  not  wise  from  the  standpoint  of  safety  to  truck  any  form 
ot  acetylene  generator  through  a  crowded  railroad  shop.  Danger 
from  tipping  over,  collisions,  falling  objects,  electric  wires,  port- 
able furnaces,  etc.,  make  it  much  more  risky  to  use  a  portable 
i^enerator  than  to  isolate  a  stationary  machine  in  a  small  sepa- 
rate building  designed  for  the  purpose,  and  to  carry  the  gas,  by 
approved  methods  of  piping,  throughout  the  slK>ps.   ;"■ '- '  v^^^^^ 

A  question  might  well  be  asked  concerning  the  attendance  ex- 
pense of  the  duplex  generator.  It  is  very  low.  In  one  shop, 
near  Chicago,  employing  nine  welders  regularly,  one  of  them 
tends  to  the  oxygen  manifold  and  acetylene  generator.  Those 
duties  occupy  him,  on  the  average,  1^  hours  per  working  day 
of  nine  hours.  Therefore  the  attendance  requires  15  per  cent 
of  the  time  of  one  man  out  of  nine  or  1.85  per  cent  of  the  total 
time  of  all  the  welders,  which  is  an  almost  negligible  item  of  ex- 
pense, -r:-  V--'  -^'~- -^ "  '■.'■;: C--  ■  .•■  ■  '•'■'.:  :\ 

Xo  operating  problems  are  involved,  providing  the  pipe  lines 
are  properly  laid  out  and  installed,  to  give  safe  and  economical 
service,  such  as  hydraulic  flash  back  traps  which  absolutely  pre- 
vent tire  from  traveling  backwards  through  the  hose  to  the  pipe 
line.  ■.:'•-  •  .■;..'■<;•/■.  .  .  - ■•-C''-.;-->;^-v---  -;•.;':" ':■.•'■■■'  ■•■-.  :■•:■■' :'. 

Without  going  into  details  here,  it  i.s  corfect  to  state  that  any 
shoj).  regularly  employing  two  or  more  welders  should  pipe  for 
I'oth  oxygen  and  low  pressure  acetylene,  rather  than  to  use  any 
form  of  portable  apparatus,      y- ;k<  : -";^'-^..v;V  V  "^  C-     " /'^^ 

I'ecause  of  the  unstable  nature  of  acetylene  nndcf  pressure,  it 
cannot  be  stored  in  tanks  or  cylinders  like  air  or  oxygen,  but 
must  be  compressed  in  receptacles  containing  fibrous  material, 
usually  asbestos  and  also  a  liquid  known  as  "acetone."' 

Acetylene  m  this  form  is  very  useful  for  lighting  purposes  and 
for  operating  blow  pipes  at  remote  points,  where  pipe  lines  do  not 
reach  and  generators  would  prove  too  bulky.  Emergency  work, 
such  as  cutting  operations  at  wrecks  or  occasiotial  jobs  at  small 
"Utlying  shops,  can  best  l)e  handled  in  this  way.  but  it  is  not  a<l- 
visable  for  many  reasons  to  regularly  Uiie  the  tanks  in  slu>ps  em- 
ploying two  or  more  operators.  -         ,     '        •  .   -,. 

The  main  rc])air  shop.s  of  railroads  owning  150  or  mure  loco- 
motives, shoubl  not  entertain  compressed  acetylene  installations, 
"dimply  because  the  volume  of  work  warrants  a  generator  jilant 
in  order  thai  tlic  highest  operating  efticiency  may  prevail. 


:■':  -^• 


Compressed  acetylene  costs  the  consumer  from  2^-  eent>  lo  ^ 
cents  per  cubic  foot  at  the  blow  pii>e.  when  all  items  of  expense 
are  considered,  such  as  first  cost,  freight,  investment,  etc..  com- 
pared to  a  cost  of  less  than  one  cent  for  acetylene  from  a  gen- 
erator. The  presence  of  the  acetone  in  the  cylinders,  mentione«l 
above,  has  an  important  bearing  on  operating  expenses.  Most 
acetylene  cylinders  are  made  in  sizes  suitable  for  lighting  pur- 
poses, where  the  demand  of  the  burner  is  much  less  in  cubic  feet 
of  acetylene  per  hour  than  when  blow  pipes  are  used,  especially 
the  largei  ones,  such  as  used  on  locomotive  work.  Conse(|uently 
when  the  blow  pipe  requires  from  40  to  60  culjic  feet  (»f  gas  i)er 
hour,  as  on  plates  ^  in.  thick  and  larger,  on  mud  rings,  frames, 
etc.,  tlie  cylmder  is  worked  beyond  capacity,  especially  if  not 
freshly  charged,  and  there  is  difficulty  in  getting  ample  acetylene 
for  the  burner,  without  drawing  out  some  of  the  acetone,  which 
has  the  bad  effect  of  reducing  the  temperature  of  the  welding 
riauK.  thereby  reducing  the  efficiency  an<l  raising  the  cost  of: 
doing  work.  .Mso  the  replacing  of  acetone  at  the  time  of  re- 
charging is  a  factor  in  the  cost  of  gas. 

In   the   use   of  the   blow   pipe,   a    wide    range   of   welding   np»' 
should  be  provided,  not  less  than  ten  diflfcrent  sizes,  and  so  de- 
signed   that    an    t)perator    can   ((uickly    change    from   one    to    an-:: 
other.      Four   sizes   of   cutting   nozzles,   at    least,    should   be   pro- 
vided, so  that  high  efficiency  may  prevail  in  cutting  all  thicknesses 
of  metal.    *:  •^,-:v=>-^-,  ;  ,;•  /.\  -■"   jt-  .:;;?;' 

Cutting  blfnv  pipes  should  have  an  instantaneous  lever  conr". 
trol  of  the  cutting  supply  oi  oxygen,  and  the  preheating  jets 
should  be  grouped  around  the  cutting  jet  so  that  the  blow  pipe 
is;  ^universal,"  that  is  to  say,  that  no  matter  in  what  direction 
parallel  to  the  surface  being  cut  the  blow-pipe  tip  is  moved,  « 
preheating  flame  will  always  lead  the  cutting  jet.  Unless  the 
jets  are  so  arranged,  the  operator  must  keep  the  axis  of  his 
blow  pipe  in  line  with  the  cut  and  that  is  extremely  difficult  on 
many  jobs,  such  as.  for  example,  in^  cutting  firebox  sheets  near  the 
corners. 

Provi.sion  for  controlling  the  size  of  preheating  jets,  regardless' 
:  *df  the  oxygen  pressure  and  size  of  nozzle,  is  a  recent  development 
in  the  cutting  blow  pipes  furnished  by  a  large  company,  which 
permits  the  operator  to  adjust  the  intensity  of  his  preheating 
jets  to  the  needs  of  the  work.  \'arying  intensities  of  preht-ating 
flames  may  be  desired  even  for  a  given  thickness  of  metal,  and 
for  one  size  of  nozzle  and  oxygen  pressure.  For  example,  inter*-  • 
mittent  cutting,  as  on  staybolts  with  short  cuts  and  much  pre^ 
heating  relative  to  the  length  of  cuts,  requires  stronger  preheat- 
ing jets  than  is  needed  for  a  continuous  cut  on  a  long  sheet  of 
the  same  thickness.  Round  surfaces  do  not  preheat  as  quickly 
as  thin  sections  or  sharp  corners,     v-..::     ^.v    -  - "  ;i.v  ,i    • .    ■  :.- ; 

It  is  of  the  utmost  importance  that  a  proper  filler  rnctal  s!iV>tifd 
be  selected  for  welding.     Xorway  iron  wire  of  great  purity  is  best 
for  firebox  work  and  no  flux   is  needed,  but  it  is  not  the  be.st 
practice  to  weld  a  cast  steel  mud  ring  with  that  metal,  which  has- 
48,000  lb.  tensile  strength,  when  the  nnul  ring  steel  probably  has  i. 
strength  of  from  60.000  to  75.000  lb.   per  sq.  in. 

It  is  not  sufficient  to  use  a  "filler"  of  the  same  grade  as  the 
metal  to  be  welded,  or  to  use  one  which  might  seem  even  bettcf' 
in  (|ualit\  than  the  object  to  be  welded.  l"or  examjjle.  any  cast 
iron  to  be  found  on  a  locomotive  no  matter  how  good  it  mav 
be  for  the  purpose  it  was  made,  does  not  make  a  good  "tiller" 
on  a  casting  where  it  is  important  to  get  a  clean,  strong  weld, 
which  works  well  nnder  a  tool.  The  reason  is,  that  on  cast  iron 
work  a  sj)ecial  alloy  "filler"  iron  containing  from  three  to  four 
times  as  nuich  silicon  as  is  found  in  ordinary  foun<lry  castings  is 
needed.  The  excess  silicon  replaces  that  of  the  welded  casting, 
oxidized  in  the  m.iking  of  the  webl.  and  since  the  silicon  control.s. 
lo  a  large  extent,  (be  proportion  of  combined  and  free  carbon 
which  there  is  in  the  casting,  it  cannot  Ik.-  removed  without  liard. 
ness  resulting;.;  ■;*;-  -'  ■  ■:^  r^ 

Oxy-acetylene  webling.  to  be  carried  on  with  best  of  success. 
must  inclu<le  the  use  ..f  "fillers"  and  fluxes  specially  com])oundrd 
to  meet  the  needs  of  the  different  metals  to  be  welded.    This  a#- 


-..?.-•    ..... 


312 


RAILWAY    AGE    GAZETTE.    MECHANICAL    EDITtON 


Vol.  89.  No.  6 


I 


plies  to  all  forms  of  iron  and  .steel,  forj^ings,  plates,  shapes  and 
ca.stings,  and  to  copper,  brass  and  aluminum. 

-    ■■;...•    ..   :-  ...v:     -  ..^  '  V  ;: ;.  ;.  DISCUSSION 

"■-'',  ■'■"■•■'■  1  "^^^   :'-^-;=-- .  "■^''' 
'■.f  Attention  was,  at  first,  called  to  the  wide  range  of  work  that 

can  he  done  with  the  oxy-acetylene  apparatus  in  reclaiming  old 

material,  such  as  steel  castings,  forgings  and  in  cutting  up  sheets 

and  structural  material,  after  which  the  discussion  was  confined 

almost  solely  to  the  consideration  of  its  uses  for  welding. 

Insistance  was  repeatedly  placed  on  the  necessity  of  having  the 
work  done  by  skilled  men,  and  especially  of  having  the  metals 
hot  enough  to  flow  and  come  together;  for,  unless  they  are  melted 
and  if  the  welding  material  is  allowed  to  flow  in  before  the 
proper  temperature  is  reached,  there  will  be  no  weld. 

Care  must  also  be  exercised  to  see  that  the  proper  proportions 
of  oxygen  and  acetylene  are  used.  If  there  is  too  much  acetylene 
there  will  be  a  tendency  to  crystallize  the  metal,  and  if  the  oxygen 
is  in  excess  the  metals  will  be  oxidized.  It  is  also  well  to  have 
the  sheets  brought  together  and  heated  to  a  welding  temperature 
so  that  they  are  really  joined  before  putting  in  the  welding  ma- 
terial. If  this  is  done  there  is  no  reason  why  from  96  to  58  per 
cent  of  the  welds  should  not  be  good. 

As  for  the  vertical  cracks  that  occur  it  was  generally  agreed 
that  it  had  best  not  be  attempted  to  weld  them  if  they  were  more 
than  6  in.  or  8  in.  long.  That  is  to  say  this  shouM  be  the  prac- 
tice in  the  back  shop.  Where  the  work  is  to  be  done  in  the 
roundhouse  so  as  to  keep  an  engine  in  service,  then  longer  cracks 
can  be  handled,  though  the  work  should  be  considered  to  be  of  a 
temporary  character.  To  this  it  was  objected,  that,  if  it  was  pos- 
sible to  weld  in  patches  that  measured  30  or  more  inches  square, 
where  there  was  a  vertical  weld  between  the  old  and  the  new 
plate.s,  it  seemed  reasonable  to  think  that  a  vertical  crack  of  the 
same  length  could  be  welded.  Several  methods  were  proposed 
for  avoiding  long  vertical  seams  in  patches.  These  were  the 
use  of  circular  or  oval  patches  and  the  placing  of  rectangular 
patches  so  that  the  sides  should  be  inclined  and  thus  so  that 
there  should  be  neither  horizontal  or  vertical  welds,  but  inclined 
ones.  The  difficulty  with  the  making  of  vertical  welds  seemed 
to  lie  in  taking  up  the  contraction  of  the  plate  after  the  work 
had  been  done. 

One  speaker  suggested  a  method  which  had  been  used  success- 
fully in  caring  for  vertical  cracks,  and  that  was  to  drill  out  the 
crack  for  the  whole  length.  The  crack  is  drilled  out  with  holes 
of  about  ]\  in.  diameter  and  spaced  as  close  together  as  they  can 
be  drilled,  leaving  barely  an  eighth  or  sixteenth  inch  of  metal 
l)etween  the  holes;  then  cutting  a  \'  in  the  bridges  thus  left  and 
welding  the  whole  tight  by  flowing  metal  into  the  spaces  thus 
left  open. 

As  for  the  location  of  the  work  it  was  considered  to  be  a  mat- 
ter of  no  importance,  except  for  convenience  and  rapidity  of  ac- 
tion, as  to  the  position.  Overhead  work  can  be  done  as  well  as 
that  which  is  down. 

Tlierc  was  some  discussion  as  to  the  best  methods  of  holding 
an<I  placing  work  to  be  welded.  In  this  there  were  two  distinct 
methods  that  were  proposed.  One,  and  that  most  commoidy 
used,  was  to  set  in  the  piece  to  be  welded  and  drop  it  on  an  in- 
cline from  one  end  t<i  the  other  at  the  rate  of  about  J^  in.  to  the 
foot  and  then  make  the  weld.  The  other  was  the  fastening  of  the 
piece  in  the  place  that  it  was  to  occupy.  In  the  first,  the  dropped 
end  was  gradually  brought  up  into  place  with  reference  to  the 
other  .sheet  as  the  line  of  the  welding  approached,  thus  taking 
care  of  the  contraction  that  follows  the  heating  of  the  metal. 

\\  here  the  metal  is  fasteived  it  may  be  tacked  in  place  either 
by  welding  in  spots  along  the  seam  or  it  may  be  put  perma- 
nrntly  in  place  by  putting  in  all  of  the  staybolts  or  other  connec- 
tions I  hat  are  t<.  be  used  in  the  completed  work.  This  last  re- 
cri\ed  s<ime  criticism,  but  it  is  being  used  very  extensively  on  a 
large  road. 

With  reference  to  the  pressures  to  he  used  it  was  recom- 
mended that  these  should  be  about  9  o?.  for  the  acetylene  and 


.  Above  all.  constant  attention  should 
e  cones  are  kept  in  proper  shape. 
Of  some  of  the  special  pieces  of  work  that  were  cited,  that  of 
putting  in  mud  ring  corners  was  one.  In  this  the  corner  can  be 
cut  out  and  the  new  piece  welded  in  and  the  whole  of  the  work 
done  in  11  or  12  hours.  Working  in  the  same  place  the  sheet 
can  be  cut  out  around  a  wa  ;hout  plug  and  a  new  piece  put  in,  leav- 


ing the  condition  as  good 
trouble  that  f(^llows  fron 


as  new  and  thus  overcoming  all  of  the 
the  corrosion  of  the  sheets  at  these 
points.  On  one  road  l.OOp  mud  ring  corners  had  been  repaired 
in  this  way  during  the  pa$t  four  years. 

\\  here  long  seams  are  flo  be  welded,  it  is  well  not  to  stop  the 
work  after  it  has  been  commenced  until  it  is  finished.  It  was 
found  that  where  failures!  of  the  welds  occurred  it  was  at  points 
where  the  welding  had  bekn  stopped  at  night  or  noon.  It  is  well, 
therefore,  to  see  that,  wheri  a  weld  is  started,  it  is  finished  before 
the  metal  is  allowed  to  get  cold.  To  tlo  this  it  is  necessary  to 
employ  two  welders  who! will  relieve  .^ach  other  and  keep  the 
work  going  until  it  is  finished.  .As  for  the  rate  of  welding,  it 
can  be  done  on  a  half-inch  sheet  at  the  rate  of  about  2  ft.  4  in. 
per  hour.  Among  the  novelties  of  firebox  work  that  were  brought 
out  was  that  of  cutting  out  the  old  box  without  removing  the 
back  head  and  putting  thq  new  box  in  in  two  pieces  and  then 
welding  these  two  pieces  ti)gether  when  they  were  in  jjlace.  It 
was  stated  that  120  staybolks  had  been  cut  off  in  13  mir.utes,  and 
from  5  to  8  radial  bolts  if  a  minute.  In  taking  out  a  firebox, 
the  work  can  be  done  in  orie  day  and  the  staybolts  can  be  burned 
off  at  the  rate  of  from  150  ko  200  per  hour;  welding  can  be  done 
at  the  rate  of  18  in.  per  lic^r  at  a  cost  of  $1.50.  Some  attemjits 
had  been  made  to  weld  tjibes  ic  place,  but  it  was  considered 
advisable  to  do  this  by  electricity  and  to  always  use  the  copper 
ferrule. 

It  was  acknowledged  aglin  and  again  throughout  the  discus- 
sion that  much  of  the  success  of  the  work  depended  on  the  wa- 
ter that  was  used  in  the  boiler  after  the  work  was  done.  It 
was  recognized  that  bad  fater  had  a  deleterious  effect  on  a 
welded  seam  just  as  it  has  (on  one  that  is  riveted,  and  that  work 
that  might  be  considered  v  >ry  good  and  satisfactory,  where  the 
water  was  good,  would  not  give  good  results  when  worked  in  a 
l)ad  water  district.  • 

Some  prices  were  given  for  the  w  ork ;  w  elding  can  be  done  at 
the  rate  of  2  ft.  4  in.  per  Hour  and  at  a  cost  of  $1.23.  Cutting 
can  be  done  at  the  rate  of  i2  ft.  3  in.  per  minute  and  at  a  cost 
of  $2.94  per  hour.  Staybolt^  can  be  cut  at  a  cost  of  1.8  cents  per 
bolt.  A  firebox  can  be  cut  out  without  taking  out  the  back  head 
at  a  saving  of  $58  over  the  raethod  of  cutting  out  the  rivets.  The 
cost  of  labor  in  one  shop  f<^r  the  welders  ranged  from  20  cents 
per  hour  for  the  man  who  vfas  new  and  was  learning  to  36  cents 
per  hour  for  the  skilled  welder. 

A  model  was  shown  in  tlie  form  of  a  completely  welded  fire- 
box similar  to  some  that  ar :  in  use  on  the  Lehigh  Valley.    Ihis 

"he  inside  sheet  was  welded  at  the 
and  at  the  rear  to  the  back  sheet  of 


box  had  no  rivets   in   it. 
front  to  the  back  tubesheet 


the  firebox.     The  advantages  claimed  for  this  construction  were 


that   the  box   presented   a 
out. 

ELECTRIC  WELDING 


makers  who  were  consulted 
in  fireboxes  more  than  8  in 


erfectly   smooth   surface   inside  and 

IN  BOILER  MAINTENANCE      v 

It  was  the  oipnion  of  th<    committee  and  a  number  of  boiler 


.  1 


that  it  is  a  mistake  to  weld  cracks 
long,  as  it  is  only  a  temporary  job 
and  gives  much  trouble;  tHey  have  to  be  rewelded  often  and 
this  should  not  be  practiced  lin  back  shop  repairs.  .\  horizontal 
crack  can  he  more  successfully  welded  than  a  vertical  crack,  as 
the  cxjiansion  of  the  firebox  |s  more  even  vertically  than  horizon- 
tally. This  is  true  in  weldiiig  cracks  in  the  top  flange  of  tube 
sheets,  as  horizontal  cracks  lave  been  welded  and  known  to  give 
good  results  for  engine  hot  se  repairs,  holding  uj)  for  six  and 
eight  months  when  cracks  fr^m  tube  holes  to  rivet  holes  have  to 
be  rewelded  often. 
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111  getting  sheets,  patches  and  cracks  ready  for  welding,  the 
;,c>t  results  are  obtained  l)y  heveling  both  edges  i>f  \hv  sheets, 

r  cracks  at  45  deg.,  and  leaving  an  opening  3/Ut  in.,  so  as  t<> 
-et  the  weld  through  the  sheets.  In  building  u\)  thin  spots  or  re- 
■  iiicing  the  size  oi  holes,  all  scale  and  grease  slioulil  he  removed, 
.,>  clean  sheets  insure  good  welding.  .Ml  welds  should  he  built 
n|i  1/10  to  Vs  of  an  inch.  , .. : 

The  chairman  of  this  connnittee  has  had  unlimited  success  iti 
welding  tubes  at  the  lirebox  end  and  at  the  time  of  this  report,  the 
l>ie  division  of  the  Northern  Central  has  tubes  welded  in  pas- 
senger service  that  have  been  running  two  years  and  three  months. 

The  welding  of  tubes,  if  properly  done,  will  reduce  the  tube 
troubles  to  a  minimum.  Where  tube  welding  is  a  failure  it  is 
usually  due  to  the  use  of  improper  methods.  ■:^-^  I-  !-/':':^:S' 

The  tubes  should  be  applied  the  same  as  if  no  welding  was 
being  done,  except  that  no  oil  should  be  used  on  the  tools  in 
working  the  tubes,  for  electric  welding  is  unsuccessful  if  oil  is  on 
the  work.  The  proper  way  to  prepare  tubes  for  welding  is  as  fol- 
lows: .A.fter  ferrules  are  applied  and  tubes  in  place,  an  oil  soft 
soap  should  be  used  as  a  lubricant  instead  of  oil,  on  the  tube 
prossers  and  rollers,  after  the  tubes  are  beaded ;  rough  the  sheet 
around  the  head  with  a  roughing  tool  J4  in.  wide.  This  will  re- 
move all  the  scale  from  the  sheet  and  gives  good  metal  for  weld- 
ing; then  heat  the  sheet  with  a  burner,  which  will  burn  up  the 
>oft  soap,  and  this  will  leave  the  sheet  free  from  grease  and  the 
lubes  are  ready  for  welding.  Any  time  the  sheet  gets  wet,  dry 
it  or  leaky  tubes  will  result.    -.;>/•.; 

Care  should  be  taken  that  the  voltage  is  not  too  high.  High 
voltage  makes  it  easier  for  the  operator,  but  it  is  not  good  for  the 
lubes,  as  the  operator  with  high  voltage  keeps  the  metallic  iK-n- 
cil  '/j  to  %  in.  from  the  sheet  and  the  metal  only  sticks  and  does 
not  weld.  A  voltage  of  64  volts,  and  125  amperes  makes  the 
operator  get  within  3/16  in.  of  the  sheet  and  at  this  distance  a 
liood  weld  results. 

.\s  good  results  are  not  obtainable  in  welding  tubes  that  have 
been  in  service  eight  to  ten  months  before  welding,  as  from 
welding  tubes  at  the  time  they  are  applied.  Tubes,  if  properly 
v.elded  at  the  time  they  are  applied,  should  give  three  years' 
service  as  far  as  the  firebox  end  is  concerned,  it  pays  to  weld 
tubes  if  only  one  year  of  service  is  obtained  as  it  will  eliminate 
the  engine  house  tube  trouble.  ■..__  --.-.-,.     ...  ..    . . 

The  general  opinion  of  the  committee  iS  that  it  is  an  advantage 
to  u.se  electric  welding  for  side  sheets,  patches  on  mud  ring  cor- 
ner.s,  small  cracks,  building  up  thin  spots  on  sheets  and  welding 
iul)es,  but  a  disa<lvantage  to  weld  long,  vertical  cracks  in  any 
.»heet  where  there  is  expansion  and  contraction.  ..  ,  . 

.,.,:>  .-u'^;,/- r,j>»..;r.;vv.-:'--      DISCUSSION  ■v'i?;^-! 

The  discussion  was  almost  entirely  limited  to  a  consideration 
'if  the  welding  ol  tubes,  as  this  was  the  principal  use  to  which 
the  electric  welding  was  applied.  The  method  tirst  recommended 
tor  this  was  that  no  oil  should  be  used  on  the  work.  The  holes 
■should  be  drilled  with  soda  and  a  soft  soap  made  of  linseetl 
sliould  be  u.sed  with  the  expanding  and  rolling  tools. 

It  was  quite  agreed  throughout  that  it  was  not  possible  to 
secure  as  satisfactory  a  piece  of  work  in  the  welding  in  of  old 
Uilies  that  hatl  lieen  rolled  and  expanded,  as  it  was  with  new- 
tubes,  and  that  when  such  tubes  were  offered  it  would  be  better 
to  take  J  them  out  and  weld  on  safe  ends  than  to  attempt  to  do 
.1  !)errnanent  job  on  the  old  tubes. 

It  was  also  agreed  that  the  use  of  the  copper  ferrule  was 
necessary,  though  some  objection  was  raised  to  this  on  the 
uround,  not  that  it  had  been  found  to  be  possible  to  do  without  it 
but  that  it  Ought  to  be  possible  to  do  so  in  order  to  cut  down 
the  expense.  If  ail  of  the  regular  work  is  to  he  done,  what  is  to 
he  gained  by  the  welding  of  the  tubes.  To  this  it  was  replied  that 
the  work  was  far  more  durable  and  that  the  greater  lasting 
powers  would  more  than  make  up  for  the  extra  cost. 

In  welding  cracks  with  the  electric  process  it  was  recom- 
mended,   instead    of    making   a    complete    weld     for   the    whole 


leiiglh  of  the  crack  that  the  wire  he  laid  in  the  iKittvtm  of  the  V 
for  a  short  <listance  at  a  linie,  thus  fastening  the  two  sheets 
toyethtr  and,  then,  that  the  metal  should  be  built  up  t«»  the  full 
thickness  of  the  sheet.  Jhis  was  not  considered  essential  to 
success,  but  it  was  recommended  as  being  a  inetho*!  that  would 
be  apt  to  give  satisfactory  results.  ••;•''" 

:  One  ol  its  advantages  is  that  there  will  be  less  trouble  wit1i 
the  expansion  and  contraction  of  the  metal,  in  that  altvr  the 
first  layer  has  been  put  in  place  there  is  a  chance  for  the  metal 
to  cool  before  the  V  is  built  up  to  the  full  thickness  of  the  sheet. 

As  in  the  case  of  the  oxy-acetylene  method  the  electric  welder 
is  used  for  a  great  variety  of  work,  though  it  was  not  considered 
i<j  be  as  economical  as  the  former  for  the  welding  of  side 
sheets.     ^'\'^^''■  /•'.>■:■'''  ■•■ '  -  ••  " "  ■  .^-  ''-. .'•'''_ ' ■ 

In  this,  too,  a  great  deal  depends  on  the  qualitj-  of  the  wire 
that  is  used.  A  soft  pliant  wire,  for  example,  does  not  seem  t<i 
have  enough  vitality  and  is  apt  to  drop  off.  The  best  wire  is 
that  made  from  good  Swedish  iron.  Too  much  emphasis  caniuit' 
be  placed  on  this,  as  cracking  welds  are  very  apt  to  result  from 
the  use  of  bad  wire.  The  wire  should  show  a  good  elongatioiii  ... 
in  the  te.sting  machine. 

The  voltage  ordinarily  used  was  from  58  to  64,  though  it  was 
recommended  that  as  low  as  35   should  be  used   with  a  corre->": 
spoiiding  increase  of  the  ampereage.  .',=.;: 

The  electric  method  is  used  for  the  welding  of  the  bridges  in 
tube   sheets.     It  was   recommended  that,   for  this  work,  the   V's 
be  cut  in  from  both  sides  and  the  weld  built  up  accordingly  be*.**, 
cause,  by  putting  the  metal  in  on  each  side  of  the  sheet,  there..,; 
would  be  avoided  any  tendency  to  warp.  ..i 

The  arc  should  also  be  s<j  regulated  that  the  pencil  may  ]je 
held  at  about  3/16  in.  from  the  work ;  if  the  current  is  so  strong 
that  it  can  be  held  farther  there  will  be  danger  of  burning  the 
metal.  _ . 

Some  trouble  has" been  experienced  from  the  cracking  of  the  new'  ' 
sheets  of  patches  near  the  line  of  the  weld,  but  not  in  the  weld 
itself.  It  was  thought  that  this  was  probably  due  to  the  treat- 
ment that  the  sheet  had  reecived  or  t(j  some  defect  in  the 
metal  itself.  Tor  in  many  cases  electric  welds  have  been  nia<le 
that  were  stronger  than  the  metals  welded  an<l  when  the  work 
was  p\it  in  the  testing  machine  i^nd  broken  the  failure  occurred 
outside  of  the  weld  and  in  the  new  metal.  ^      ^    .  v  ■ 

It  was  largely  a  matter  of  what  sort  of  welding  apparatus  was 
installed  hi  a  shop  as  to  how  the  work  was  done.  Where  there 
was  nothing  but  an  oxy-acetylene  plant,  then  the  work  wa*t -' 
done  with  that,  and  where  there  was  nothing  but  an  electnc 
welder  all  of  the  work  was  done  with  that,  except  it  was  gen- 
erally agreed  that  the  welding  in  of  tubes  could  be  done  much 
better  with  the  electric  welder  than  with  oxy-acetylene.  Where" 
both  plants  were  available  there  was  a  selective  process  going 
on  and  the  work  best  suited  to  each  was  done  by  the  resjjective 
methods.  . 

BEST  STEEL  FOR  FIREBOXES       '"^ '' '^' - 'yp  ^  -^ 

The  cfjmmittee  in  its  report  declined  to  make  a  recommendati<iii -.^ 
and  there  was  no  discussion.  -  .:. 

UNIFORM  RULE  FOR  LOAD  ON  STAYBOLTS     J^  £ 

The  ma.ximum  allowed  load  on  staybolts  and  lu»iler  braces  has 
been  li.xed  l)y  the  rules  of  the  Interstate  Commerce  Coinmissi<jn. 
hence  the  committee  confined  itself  to  a  recommendation  as  to 
the  diameter  of  staybolts  to  be  used.  This  recommendation  was 
made  because  small  staybolts  are  more  flexible  and  give  greater 
life  to  fireboxes  than  large  bolts,  the  first  firebox  will  last  longer 
than  the  second ;  the  second  will  last  longer  than  the  third.  The 
less  life  of  the  second  and  third  firebox  is  due  to  the  increase  in 
the  size  of  staybolts  made  necessary  by  repeated  application  of 
staybolts.  It  was  recommended  that  Jk  in.  staybolts  be  applied  as 
a  minimum  and  that  I  in.  he  the  maximum  size,  and  that  all 
bodies  of  rigid  bolts  beyond  1  in.  be  turned  down  to  25/32  in. 
between  the  sheets.      :•  ...    ,  ■    .,.  . 
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r=       J"    .y  STANDARD  SLOPE   OF    CROWNSHEETS 

1  lie    investigations   of   tlif   committee   showed    tliat    llicre    was 

no  standard  slope  for  crownsiieets,  luit  the  reconnnendation  was 

made  that    '1.   in.  Xo   tin-   foot   l.e  used,   starliiij^  at   the   tube  sheet 

and  going  hack  to  tlie  iloor  slieet.      I  lie  camlMir  should  in:  ^4  in. 

:.;;t'>  tfie  foot  each  way  fn»iii  the  center.      •  V  ■''".:...'  r^-^''.'':'-  y-^''^'^'^::-  '■ 

,;,,   Sheets  C(mstructed   in   this   manner   are   comparatively   easy   to 

keep  clean  and   free   from  scale  and  sediment,  and   will   give  the 

best  results. 

yV'  The  advantages  of  a  sloping  crownsheet  are: 

.•  .:v  I'irst  :     In  case  of  low   water  the  highest  point   in   the  crown- 

:     sheet  will  become  over-heated  llrst.  and  in  all  probability  will  let 

go  quicker  and  do  less  damage  than  if  it  ha<l  no  slope. 

'•Second:      With    this    sl<>i)e    the    heat    strikes    the    crownsheet 

mure   uniformly  and  is   more  evenly   distributed,  thereby  causing 

less   strain  on   the   sheet   and   giving  greater   life   to  crownsiieets 

and  better  results  therefrom. 

Ihird:     There  is  more  absorption  of  heat  units  in  the   front 

end    than    in    the    rear    end    of    the    tirebox,    and    more    room    is 

allowed  for  combustion  to  take  place.  •  ■/••«     .-^ 

.  ■   "  .-  ■  ' '■/-I *   ■  '^- ■ 

Fourth:     A   greater  amount   of   heating   surface   can  be   used 

at  the  front  than  at  the  rear  end. 

'■•'■  TyiA:  <    It    gives    more    r(»om    for    tube    spacing    in    the    back 

tnbesheet.   ;y.;- .,;.-o-.-.  ;•■  .•'..:.,.v;-^- ■  ••■■•,  ■,  ■;,:■  v  •,  ,":,.••.:  .■;;     :  >  ,  ; 

Si.xth  :     It  also  gives  more  room   for  cab  and  cab  mountings. 

.The  only  disadvantage  of  the  sloping  crown  sheet  is  that  in  the 

construction  of  the  crown  and  side  sheets  in  one  piece  there  is 

more  waste  of  material,    '^v  ;%-;.■  ^  •    /•  r-V.    :  ^;:  ,,;*:'  " 

■:■'.•-,  '■•'.'^ />;'•■;;%*  "V...^^.).•^  DISCUSSION  ^:"  '  • '  /.^'.  ■'■.••  ^^-^^  ^ ''.;••, ''■ 
It  was  brought  out  in  the  discussion  that  it  was  not  necessary 
that  there  should  be  a  standard  slope  applicable  to  all  roads  and 
conditions  of  service.  l-Lach  road  should  be  a  law  unto  itself  and 
the  slope  of  the  firebox  should  be  made  to  conform  to  tlie  max- 
imum grade  of  that  road.  The  slope  should  be  such  that  when 
the  engine  is  on  that  grade  the  crownsheet  will  be  brought  to  a 
level  position. 

TREATING  LOCOMOTIVE  FEED-WATER 

"The  report  gave  a  general  review  of  the  situation  as  to  ii.'i.'i\- 
v.ater  treatment  and  called  attention  to  the  fact  that  an  un- 
treated water,  although  low  in  incrusting  solids,  may  have  a  de- 
cided tendency  to  cause  foaming,  when  used  in  connection  with 
treated  water;  and  at  the  same  time  cause  incrustations  of  in- 
jectors, line  checks,  and  boiler  check  valves. 

While  no  recommendation  to  that  effect  was  made,  the  tone  of 
the  reix>rt  seemed  to  favor  the  treatment  of  water  in  the  loco- 
inotive   tanks   rather  than   in   roa<lside   treating  plants. 

......  Discus.siox  .  .  :  •  .  ■  .  .! 

;  T*he  <liscussion  partook  very  much  of  the  nature  o?  ah  ex- 
perience meeting.  It  was  stated  at  the  outset,  that  the  treat- 
ment of  water  had  effected  a  very  considerable  saving  on  the 
Missouri-Pacific.  At  Kansas  City,  where  the  water  is  of  36  grains 
of  hardness,  the  life  of  tubes  when  using  the  raw  water  was 
limited  to  about  10  months,  whereas  by  the  use  of  water  treateil 
in  a  plant,  the  life  had  been  lengthened  to  21  moiitlis,  while 
leaks  in  the  firelwx  and  cracks  in  the  sheets  had  become  things 
of  the  past.  On  the  Colorado  division  pitting  occurred  to 
such  an  extent  in  the  tubes  that,  after  cleaning  from  scale,  it 
was  usually  necessary  to  throw  at  least  65  per  cent  of  the  tubes 
into  the  scrap.  The  water  also  attacked  the  crownsheet.  It  has 
been  found  that  it  is  not  good  jxilicy  to  mix  treated  and  un- 
treated water  in  the  boiler  as  it  is  apt  to  start  pitting  and  other 
troubles.  On  the  Wichita  division,  there  are  no  treating  plants 
and  the  water  is  treated  with  soda  ash  in  the  tanks,  and  here, 
too.  the  life  of  the  tubes  has  been  increased  from  9  to  14  months. 
However,  it  is  generally  recognized  that  it  is  not  desirable  to 
use  the  boiler  as  a  treating  plant  and  that  the  work  had  best 
l>e  done  before  the  water  is  put  in  the  boiler. 

This  attack  on  tubes  bv  the  water  of  the  Colorado  division  was 
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not  due  to  the  kind  of  tul  e  used,  as  experiments  ha<l  been  made 
with  every  tube  on  the  liarket,  the  resuhs  all  being  the  same. 
Iii  these  bad  water  districts  it  is  necessary  to  wash  the  boiler 
out  ever\    AOO  miles. 

.Another  speaker  stated  ihat  llie  use  of  soda  ash  had  made  it 
.-  possible  to  extend  the  peiiod  lietween  washouts  by  33  per  cent 
and  that  there  had  been  no  bad  effects  noticed  as  the  result  of  the 
soda  ash  treatment.  ( 

One  reiiresentative  had  |iad  an  extended  experience  with  the 
use  t)f  polarized  mercury  and  he  found  that  the  period  between 
washouts  could  be  extended  by  about  one-third.  He  had  found 
that  there  is  considerable  ctfference  in  the  manner  of  the  circula- 
tion of  the  water  when  used  in  boilers  having  long  tubes  from 
what  it  is  in  those  with  short  tubes  an<l  that  this  circulation  is 
much  freer  with  the  latter.  Polarized  mercury  does  not  create 
any  tendency  to  pit,  nor  does  it  produce  any  galvanic  action, 
and  when  it  is  used  the  taibes  have  a  life  of  about  two  years 
and  seven  months,  possibly  a  little  more.  Put  in  figures  of  miles 
run  this  means  that  the  tu^es  have  a  life  of  about  120,000  miles, 
whereas,  before  this,  they  were  sometimes  limited  to  17.000. 
There  were  records  of  a  :ube  life  of  147.000  and  even  262.000 
niile.s. 

In  another  case  it  was  found  that  the  failures  of  tubes  as 
indicated  by  cracking  had  greatly  decreased  after  the  introduction 
of  soda  ash  treatment,  wfiile  the  number  of  burst  tubes  had 
greatly  increased,  as  the  jsoda  treatment  seemed  to  have  in- 
creased the  tendency  to  pi.  V^  ' 
There  was  a  marked  c  iflference  in  the  action  or  apparent 
action  of  locomotives  fittet  with  superheaters  from  those  using 
saturated  steam.  With  ths  latttr,  when  the  tender  treatment 
had  charged  the  w  ater  up  t )  the  foaming  point  the  foaming  was 
very  evident,  hut  in  the  cas<  of  the  superheater  locomotives,  con- 
siderable foaming  could  apparently  occur  and  the  water  that  was 
carried  over  into  the  super  leater  pipes  would  be  dried  out  anrl 
be  delivered  to  the  cylinders  in  the  form  of  steam. 

There  was  some  evidenci  given  to  support  the  idea  that  the 
use  of  soda  asli  tended  to  cau.se  pitting,  though  there  were  a 
number  of  speakers  who  st;  ted  with  great  positiveness  that  they 
could  not  detect  any  such  t«  ndency. 

It  was  also  agreed  amonj  those  who  had  had  any  experience 
in  the  use  of  pure  water,  iuch  as  water  that  had  been  treated 
to  a  condition  of  purity,  c  r  rain  water,  that  such  waters  did 
have  a  tendency  to  producel pitting. 

CROSS  ST/  YS  IN  FIREBOXES 

In  the  Uelpaire  lirebox.  ;  nd  some  designs  of  crown  bar  fire- 
bo.xes  that  have  flat  or  nearly  flat  surfaces  where  sheets  con- 
verge from  the  side  to  thd  roof,  it  is  necessary  that  they  be 
properly  braced  with  cross  stays.  In  this  construction,  however, 
there  is  a  consideralile  distjnce  between  the  connections  of  the 
firebox  staybolts  to  the  ro  if  sheet  and  the  necessary  slings, 
braces  or  stays  in  the  crov  nshcet.  which  permits  of  a  certain 
flexibility  that  will  allow  sc  me  adjustment  to  take  care  of  the 
stresses  which  are  the  resu  t  of  the  greater  expansion  of  the 
side  sheets  of  the  firebox  ur  der  the  high  temperature  of  direct 
contact  with  the  fire,  as  conpared  with  the  e.xpansion  of  the 
outside  side  sheets.  ;  .•   .'-  ■y.i 

The  radial  stay  boiler,  however,  should  have  a  circular  cros.<» 
section  above  the  crownsheet,  and  the  use  of  cross  stays  in  this 
type  of  boiler  restricts  the  proper  equalization  of  stresses,  which 
result  from  the  unequal  exnansion  of  the  firebox,  as  compared 
with  the  roof  sheet,  which,  in  the  case  of  radial  stay  boilers, 
has  practically  a  continuous  com>ection  through  the  staybolts  and 
radial  stays.  Tt  is  believed  that  a  rigid  cross  stay  above  the 
crownsheet  in  a  radial  stay  boiler  increases  the  bending  stress  in 
radial  bolts  at  about  the  line  where  cross  stays  are  applied. 
P>reakage  of  radial  staybolts,  jn  the  zone  indicated,  has  been  ex- 
perienced, due  to  the  preseiKe  of  cross  stays  in  this  type  of 
boiler,  and  when  their  use  was  di.scontinued  no  further  trouble 
from  this  cause  was  apparenti    The  committee  does  not  consider 
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cross  stays  in  the  radial  stay  boiler  desirable  or  necessary,  pro- 
,  ided  the  boiler  is  properly  designed  with  a  circular  cross  section. 
In  conclusion,  it  was  stated  that  although  the  cross  stays 
are  necessary  in  the  Belpaire  and  other  fireboxes  having  flat 
surfaces,  they  necessitate  the  use  of  extreme  care  in  washing 
t'.ie  crownsheet,  owing  to  the  numerous  interstices  Ijetween  the 
cross  stays  and  crowiibars  or  sling  stays,  in  which  mud  and 
s^ale  collects  and  becomes  difficult  to  dislodge.     ■'    ^  '  ^'•^.'  : 

From  the  tone  of  the  discussion  it  would  appear  that  it  was 
a  matter  of  indifference  as  to  whether  cross  stays  were  used 
nn  some  classes  of  boilers  or  not.  On  the  old  crown  bar  ))oiler 
where  the  stays  ran  between  the  crown  bars  they  were  a  neces- 
sity where  there  were  any  flat  surfaces,  but  they  have  been 
removed,  without  trouble  resulting,  from  boilers  where  the  roof 
sbcet  is  a  true  circle  from  the  top  rows  of  regular  stays.  In 
the  case  of  the  Belpaire  lioiler.  where  there  are  flat  surfaces, 
it  was  agreed  that  the  cross  stays  are  required.  It  was  assumed 
r.s  a  general  opinion  that  it  was  a  matter  of  local 
crmditions.  depeiuling  partly  on  the  quality  of  water  that  was 
used,  as  to  whether  cross  sta\s  should  be  used  or  not,  always, 
excepting  the  presence  of  flat  suriaceSi-'M.',^'^'''''-'-'''-  •J'^  ■'■-■■■■.:[■    ' 

REDUCTION  OF  STRENGTH  IN  CORRODED  OR  PITTED 

BOILER  SHELLS 

An  examination,  supplemented  by  drilling  at  what  appears  to 
he  the  thinnest  part,  should  be  used  to  determine  the  thickness 
of  the  sheets,  and  in  no  case  should  the  boiler  be  allowed  to 
pass  without  repairs  if  the  percentage  so  found  has  approaclied 
closely  to  that  of  the  joints  carrying  the  same  strain.  :"V.-^-:-" 
.:>f/-V:v--:^  ■■■  .;.'.•■;■  ";-:v"'^  Discussiox  ..:■;■;  \ 'r- •'  -%'.-,y-  '"'••-.?  K 

It  was  suggested,  inasmuch  as  there  is  no  law  or  generally 
accepted  practice  in  this  matter  that  the  marine  regulations 
should  be  adopted,  in  which  the  thinnest  part  of  the  sheet  is  the 
controlling  factor.  It  was  also  suggested  that  the  age  of  the 
boiler  should  be  taken  into  account  in  determining  the  reduced 
percentage  of  strength  that  should  be  allowed  and  the  practice 
"f  the  Pennsylvania  Railroad  was  cited  as  a  case  in  point.  On 
ibat  road  the  factor  of  safety  is  made  4  for  the  first  five  years; 
from  5  to  10  years  it  is  4j.j  ;  from  10  to  15  years  it  is  5;  from 
15  to  20  years  it  is  5^4;  from  20  to  25  years  it  is  6j^  ;  from 
25  to  30  years  it  is- 10  and  at  the  age  oi  30  years  the  boiler  is 
^crapped.  ^     :     .v\  ; 

CONSTRUCTING  LOCOMOTIVE  TANKS    ■ 

The  report  consisted  of  a  brief  review  of  the  steps  to  be  taken 

ir  the  construction  of  a  tank  of  the  ordinary  type  with  a  mere 

reference   to   the   circular  tank   of  the  Vanderbilt  type._.'   -■;:=  '  '^ 

;■:•.":  ,-:v  !::;,., -^^  \ :-:■..]■■;, ■■::■■  discussion  .  •   [''I'y.-/--':';:^^' ■:.<;..?:.:■':  ::-i^y- 

The  only  thing  of  any  nH»ment  that  was  brought  out  in  the 
fliscussion  was  the  description  of  the  new  type  of  tank  con- 
struction used  on  the  Lehigh  \'alley.  Here,  instead  of  using  the 
usual  angle  for  connection  between  the  sides  and  liottom  of  the 
tank,  the  latter  is  flanged  upward  all  the  way  around  and  the 
>i(le  sheets  are  rivetted  to  it.  This  does  away  with  the  rivets  in 
ihe  bottom  and  there  are  none  below  the  ones  that  hold  the 
■^ides  in  place.  This  does  away  with  the  trouble  with  leaks  in 
ihe  bottom  seams  and  the  necessit>-  of  lifting  the  tank  from 
its  framing  in  order  to  make  repairs  at  that  point.  Rivets  %  in. 
n  diameter  are  used,  spaced  at  the  regulation  pitch,  and  the  joint 
is  made  up  with  a  tar  paper  packing  in  the  usual  way.  There 
is  no  calking  and  the  steel  used  is  tank  steeL,,%-  ;/:;-■*..  ^;;;>' .^■• 

■•"''■ry^:.---::^:'>--i--'-  DRIVING  STAYBOLTS.  y-^''-'-^-^'-'-^-'"- 
The  objection  to  driving  staybolts  with  pneumatic  ham- 
mers and  holding  them  on  with  a  hand  holding-on  bar  is  that  the 
vibration  of  the  holding-r.n  bar.  when  a  pneumatic  hammer  is 
used,  is  such  that  a  number  of  blows  are  struck  by  the  hammer 
while  the  holding-on  bar  is  rebounding:  therefore  the  bolts  are 


not  properly  upset  in  the  holes,  and  naturally  the  method  does  not 
make  a  good  tight  job. 

To  drive  staybolts  or  radial  stays  successfully  with  air  tools,  it 
is  alisolutely  necessary  to  hold  them  on  by  the  same  process J 
the  trouble  is  not  in  the  driving  of  the  bolt  any  more  than  it  is  in 
the  improper  methods  of  holding-on. 

In  driving  these  bolts,  use  a  set  slightl}-  higher  in  the  center 
tlian  on  the  edge,  with  a  small  radius  en  the  outer  edge,  and  a 
staybolt  set  made  especially  for  this  work.  This  set  is  used 
on  the  inside,  as  well  as  the  outside  end  of  the  bolts ;  this  cuts 
off  all  the  ragged  particles  that  may  be  around  the  edge  of  the 
bolts,  making  a  smooth  job,  which  is  less  liable  to  gather  any 
accumulations  of  foreign  matter.  This  work  is  done  with  «;. 
No.  90  air  hammer,  and  held  on  with  air  holding-on  tools,  made 
especially  f<ir  this  class  of  work.  In  some  places  a  set  is  used 
with  a  center  tit  to  drive  the  lK)lt  on  the  outside.  This  is  done 
where  the  tell-tale  holes  are  put  in  staybolts  before  the  bolts  are.^ 
applied.  The  tit  is  inserted  in  the  tell-tale  hole  so  as  to  keep 
the  set  centered  on  the  bolt  as  well  as  to  keep  the  tell-tale  holes, 
in  the  l)olts  irom  being  closed  up;  this  is  also  a  very  success- 
ful method,  but  some  prefer  to  apply  the  bolts  and  have  them 
driven  solidly  in  the  center,  before  the  tell-tale  hole  is  drilled. 
Either  one  of  these  methods  is  good  practice. 

The  trouble  with  leaky  staybolts  is  not  always  due  to  the  im- 
proper driving,  or  methods  used  in  driving.  There  are  quite  a 
number  of  other  reast)ns  that  contribute  directly  t<i  these  troubles, 
and  if  not  properly  taken  care  of,  the  bolts  will  leak  and  give 
trouble,  no  matter  by  what  method  they  are  driven  or  held  on. 
It' is  absolutely  necessary  to  have  good  threads  in  all  stayboltSr 
ias  well  as  radial  stayholes,  and  a  full  thread  on  all  bolts.  It;  ^ 
is  necessar\  to  have  bolts  fit  the  hole  properly.  If  the  stay^ 
bolt  and  radial  stayholes  are  projierly  tapped,  and  the  bolts  have 
first-class  threads,  and  are  properly  fitted  to  the  holes,  three  full 
threads  will  be  sufficient  to  make  a  good  serviceable  head.     :•  "j:j 

The  report  closed  with  a  recommendation  to  use  a  longstfoVe 
air  hanmier  for  tlie  work. 

The  emphasis  placed  on  the  driving  of  .staybolts  by  nearly 
every  speaker  was  to  the  effect  that  the  driving  should  be  so 
done  that  the  metal  is  spread  in  the  thread  so  that  this  is  made 
tight,  and  the  driving  down  of  the  edges  to  form  the  head  was 
a  matter  of  secondary  moment.  The  discussion  started  with 
the  (juestion  as  to  whether  the  bolt  should  be  cut  off  square  or 
left  with  a  slight  bevel,  on  the  ground  that,  with  the  latter,  the 
driver  would  lie  more  apt  to  strike  the  l>olt  in  the  center  and 
thus  upset  it  than  if  it  were  to  be  cut  off  ]»erfectly  square,  when 
there  would  be  the  temptation,  especially  on  piece-work,  to  simply 
hammer  down  the  edges.  This  will  make  a  joint  that  will  pass 
inspection  and  stand  the  water  test,  but  as  soon  as  the  engine  is 
out  on  the  road  the  bolts  will  loosen  and  there  will  be  a  leak 
unless  it  is  well  driven  out  in  tl;e  threads. 

It  was  apparent  that  it  depended  more  on  the  way  in  which  the.V 
work  was  done,  that  is  its  thoroughness,  than  on  the  particular, 
method    pursued.      One    speaker    had    had    experience    with    all 
methods,   from   the  hand   hammer   to   the   air   hammer   and   the 
"double  gunning.'as  it  is  called,  where  the  two  ends  are  driven 
at  the  same  time  with  an  air  hammer  at  each  end.     In  every; 
case  he  had  found  that   satisfactory  work  could  be  done.     But 
it  was  urged  that  in  the  case  of  double  gunning  the  men  should 
be  familiar  with  each  other's  methods  and  should  work  in  unison, 
otherwise  there  might  he  faulty  work  done.      :'>,. '''    .."v."^-..V."v./^ 
:;;  The  use  of  oxy-acetylene  fi>r  cutting  off  the  bolts  seemed  to 
give   the  best    satisfaction.      It   puts   no   strain   on   the   bolt,   the 
heat  does  not  penetrate  the  sheet  so  as  to  cause  any  trouble  in 
that  way  and  it  is  exceedingly  rapid,  as  many  as  350  bolts  being 
cut  in  45  minutes.     The  length  of  the  head  that  is  to  be  left  on 
was  recommended  to  be  from  llA  to  3  threads  in  length. 

The  cutting  of  good  threads  was  especially  insisted  upon,  ff" 
the  thread  does  not  fit  it  will  be  impossible  to  get  a  tight  bolt 


••A:- 
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and  the  work  of  cutting  these  threads  should  not  be  given  to 
an  apprentice  but  be  done  by  some  one  who  knows  what  is 
needed  and  will  see  that  the  work  is  properly  done.  The  cost  of 
cutting  off  a  set  of  bolts  with  gas  was  placed  at  $14,  as  against 
about  $13  with  the  hammer,  and  the  latter  would  be  sure  to 
loosen  many  if  not  all  of  them. 

,;:..■       REMOVING  AND  REPLACING  FIREBOXES 

On  the  different  classes  oi  boilers  on  the  Santa  Fe,  there  is  an 
extra  back  end  suitable  for  interchange  so  that  when  an  engine 
enters  the  shop,  the  back  end  can  be  cut  off  and  the  extra  back 
end  complete  with  new  firebox  applied,  holding  the  engine  not 
to  exceed  ten  days.  This  method  has  a  new  back  end  in  reserve 
for  interchange,  and  has  proved  a  paying  proposition. 

It  is  not  necessary  to  remove  the  fraujcs  or  break  the  connec- 
tion at  the  smoke  box  on  engines  of  the  modem  type  whose  lire- 
box  is  directly  over  the  frames.  Experience  has  also  taught  that 
it  is  a  more  expensive  method  to  cut  the  back  end  and  door  sheet 
loose,  in  order  to  avoid  cutting  away  at  the  connection. 

In  some  cases  where  the  O  G  box  passes  through  the  frames, 
it  is  customary  practice  to  separate  the  boiler  at  the  smoke  arch 
and  have  the  work  done  in  the  boiler  shop,  going  over  the 
machinery  while  the  boiler  is  receiving  a  new  firebox.  Otherwise 
it  is  simply  cut  off  and  modern  back  ends  replaced  in  the  manner 

described.;' •■  ;-.^';c..-.-:."VTv-'';". '.  ^■'.'r-':-^- •■'.<■  ■.■^■^'':^  ■•;.-:''.-'"v/'S  •vX' --■■,•/ 
It  costs  at  the  Topeka  shops  from  $650  to  $900  to  put  the  fire- 
box and  back  end  in  first-class  shape,  depending  solely  on  the 
size  of  the  boiler.  Where  the  fireboxes  are  interchangeable,  it 
is  not  necessary  to  bring  the  boiler  to  the  boiler  shop,  but 
simply  put  it  in  the  rear  of  the  file  of  engines  to  be  turned  out 
of  the  shop  during  the  month. 

The  way  in  which  the  work  is  done  must  be  governed  largely 
by  the  facilities  of  the  shop  doing  it.  ,->''.:■  •  •■^-^'  :■  ^;\Vy; 
-  Where  there  are  proper  lifting  appliances  and  the  erecting  shop 
space,  it  is  more  economical  to  lift  the  l)oiler  from  the  frame 
and  send  it  to  the  boiler  department  and  the  frame  to  a  de- 
partment for  necessary  repairs.  This  will  give  a  track  in  the 
erecting  department  to  repair  another  engine  while  the  boiler  and 
frame  are  undergoing  repairs. 

This  was  accompanied  by  a  comparative  statement  of  the  cost 
of  removing  the  boiler  and  of  simply  raking  out  the  back  head, 
which  was  as  follows:  .■;/,,,■■:.  /..'■■■[' ■i-i':i..' ::\/-y--r':  /''  ■'^'■■■:^- ■.'-  '^'■'  ■ 


Total  cost  fif  reinnviiijj  hack  head...... 

Total  cost  of  removing  boiler 


.$39.35 
.   22.31 


Amount  saved  by  removing  boiler  instead  of  back  head....,:.;.-. $7.04 

This  is  calculating  the  cost  of  putting  in  the  fireho.x  the  same  in  both 
cases,  but  it  would  be  slightly  higiier  with  the  boiler  on  the  frames. 

The  following  statement  was  also  given  as  to  the  exact  cost 
of  renewing  a  firebox  in  the  boiler  of  a  Consolidation  type  loco- 
motive, having  413  2-in  tubes.  1.065  staybolts.  315  crownbar  bolts, 
with  Tee  bars  and  mud-ring  66  in.  by   108  in.  inside  : 

To  remove  and  replace  firebox  by  cutting  butt  at  connection. 
$700;  by  cutting  boiler  off  at  smoke  arch  and  removing  from 
frames,  $650;  by  taking  out  the  back  head,  $77->. 

One  contributor  to  the  report  suggested  that,  when  the  shop 
is  cramped  for  room,  boilers  can  be  cut  off  at  the  connection, 
as  the  cost  of  removing  the  steam  pipes  to  do  this  about  equals 
the  cost  of  the  boiler  job.  He  advocated  removing  the  back  head 
for  the  renewal  of  the  firebox  only  when  there  were  no  crane 
facilities  fur  handling  the  boiler  and  butt  end. 
..>.;";■;-•  v".V-r''*^--'   ■'■-!* •'.■■pisci;ssioN         '■••:^  ■..•-■■';  -  :•-'•.•■■■■• 

•The  discussion  centered  around  the  variations  in  the  methods 
of  removing  and  replacing  the  firebox  without  cutting  out  the 
back  head,  and  this  was  the  method  in  general  that  was  used 
by  the  speakers  with  one  or  two  exceptions.  In  detail,  the 
work  was  done  by  cutting  off  all  the  staybolts  and  cutting  up  the 
inside  sheets  with  a  torch,  merely  leaving  two  staybolts  in  each 
piece  that  were  cut  off.  to  hold  it  in  place  until  all  of  the  work 
was  done,  and  then  cutting  the  pieces  loose  and  allowing  them  to 
fall  out.     The  work  can  be  done  with  the  boiler  either  in  the 


frames  or  removed.  Somfetimes  the  firebox  was  burned  out  as  a 
whole  and  dropped  down ;' sometimes  the  boiler  was  turned  upside 
down  and  the  firebox  lifted  out.  In  some  cases  the  firebox  was 
put  in  intact  and  rivetted  lin  place ;  in  others  it  was  put  in  piece- 
meal and  sometimes  each  sheet  was  put  in  by  itself  and  fitted 
and  rivetted.  In  other  words  the  new  firebox  was  built  in  place. 
It  seemed  to  make  no  qfference  whether  the  firebox  were  of 
the  wide  or  narrow  type,  i|  is  well  to  cut  it  out  without  removing 
the  back  head.  |  ..;•...  ■.■-.■.    \--. 

Some  of  the  speakers  make  a  practice  of  cutting  iaway  the 
connection  between  the  boiler  shell  and  the  firebox  and  taking 
the  back  end  to  the  boiltr  shop  for  repairs  and  either  putting 
in  anotlier  back  end  whi  e  the  one  removed  is  being  repaired, 
or  repairing  it  and  rivetting  it  back  in  place.  This  method  \va< 
criticized  on  the  ground  that  the  rivet  holes  between  the  shell 
and  the  back  end  might  no ;  come  fair  in  case  the  latter  is  changed. 
This  would  be  apt  to  be  the  case,  where  engines  were  received 
on  different  orders;  for  >  rhile  all  the  engines  of  one  order  of  a 
given  class  would  be  apt  o  have  the  holes  laid  out  so  that  they 
would  be  interchangeable,  the  same  class  of  engines  on  another 
order  from  the  same  build  ;r  might  have  the  holes  so  laid  out  that 
they  would  not  match.  lor  example,  in  one  case  the  layer-out 
might  put  the  outer  rivet  role  in  the  center  and  another  put  the 
inner  holes  in  that  place,  j  This  was  accepted  as  a  fair  criticism 
and  it  was  acknowledged  that  great  care  had  to  be  exercised  to 
see  that  holes  were  true  before  any  attempt  could  be  made  to 
use  interchangeable  firebokes. 

The  question  was  asked  as  to  how  a  fireho.x  with  a  com- 
bustion chamber  should  b^  treated  whose  crown  sheet  was  con- 
tinuous and  ran  out  to  forirn  the  roof  of  the  combustion  chamber. 
The  reply  was  to  the  effec^  that'  in  most  boilers  of  that  class,  the 
sheet  of  the  combustion  cliamber  was  welded  to  the  crownshett 
and  it  was  only  necessary  to  cut  it  off  at  the  weld  and  after  it 
had  been  replaced  make  the  weld  again  along  the  same  lines 
and  the  boiler  would  be  pttt  back  in  its  original  condition  again. 

In  the  matter  of  time  required  under  these  methods  for  tht 
replacement  of  the  firebox  from  16  to  18  days  was  given.  Cases 
were  cited  of  the  replacement  of  the  firebox  for  a  heavy  Mikado 
in  18  days:  of  putting  in  one  for  a  Mallet  in  16  days;  of  doing 
the  work  on  a  passenger  locomotive  whose  type  was  not  specified 
in  10  days  and  of  one  case  where,  on  a  hurry  job,  an  engine 
was  received  in  the  shop  on  Monday  morning  and  on  Satur- 
day morning  it  was  ready  lor  firing  up.  These  were  all  working 
days  of  8  hours  each. 

In  all  of  this  it  was  recognized  that  the  precise  method  in 
which  a  piece  oi  work  coi/ld  be  best  done  was  a  matter  of  local 
conditions  and  facilities.     ] 

In  the  matter  of  making  partial  repairs,  this  method  was 
criticized  on  the  ground  ihat  it  was  not  profitable  to  put  in  a 
half  side  sheet  on  each  sic  e  and  possibly  a  part  of  a  door  sheet, 
or  tnake  a  similar  set  of  epairs  on  a  firebox,  when  for  a  little 
greater  expense  a  whole  r  ew  firebox  could  be  put  in.  It  left  a 
I)art  of  the  structure  nearly  worn  out  with  a  lot  of  new 
material  that  could  have  been  more  economically  used  in  the 
construction  of  a  new  box        .■■....    ,..;-:;.r.    ••        '.  -  ..,t      .         .;  t- 

^-  ;.-'=^.'i-  ■  .:%;oTrtER  BusINEss^:;v■■:..•■•.■/^.^■;'■;^^■!  ■•''■•'.• '■• 

The  secretary's  report  showed  that  at  the  beginning  of  the 
year  there  were  419  memb?rs  in  good  standing,  that  there  were 
77  new  members  taken  in  during  the  year  and  that  there  were 
125  of  tlie.se  who  were  di  opped,  resigned  or  liad  died,  leaving 
a  present  membership  of  .71.  '!':-•'■■. ':'i  \"'^^:^y-':~'<:'i  ,-,^'-:i^'..^  t 
The  following  officers  w  re  elected  for  the  ensuing  year : 
President.  Andrew  Gree  i.  general  foreman  boiler  maker.  P.ig 
I-'our.  Indianapolis.  Ind. :  fii  st  vice-president,  D.  A.  Lucas,  general 
foreman  boiler  maker.  Ruilington,  Havelock,  Neb.,  second  vice- 
president,  John  B.  Tate,  foreman  boiler  maker,  Pennsylvania 
Railroad.  Altoona.  Pa. :  third  vice-president,  Charles  P.  Patrick. 
Erie  Railroad,  Cleveland.  jOhio;  fourth  vice-president.  Thomas 
Lewis,  general  foreman,  llehigh  Valley,  Sayre,  Pa.;  fifth  vice- 
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president,  Thomas  F.  Madden,  general  boiler  inspector,  Missouri- 
!'acific,  St.  Louis,  Mo.;  secretary,  Harry  D.  Vought,  95  Liberty 
-ireet,  New  York  City ;  and  treasurer,  Frank  Gray,  705  VV.  Mul- 
berry street,  Blomington,  111.  ■^^-V  ;--•;"/?■,:;; --y^ 


'0:-:  RECLAMATION   OF  MATERIAL  J-" 

•■  ■  A  report  of  the  proceedings  of  the  Railway  Storekeepers' 
Association  convention  will  be  found  in  another  part  of  this 
issue.    The  following  is  an  abstract  of  the  report  of  the  Com- 
.niittee  on  Reclamation  of  Material: 

'■■'■  The  committee  finds  that  a  great  deal  has  been  accom- 
plished in  the  reclaiming  of  material  and  also  that  there  is 
much  more  to  do  than  has  been  done.  The  work  needs  much 
systematizing,  intelligent  supervision,  more  efficient  methods 

•  and  machinery,  and  more  education  of  the  users  of  material 
as  well  as  the  reclaimers.  There  is  a  vast  amount  of  money 
tied  up  in  material  in  store  stock  under  the  supervision  of 
the  storekeepers,  as  w-ell  as  money  spent  for  purchases,  which 
ue  are  responsible  for.  How  much  can  we  reduce  purchases 
and  the  amount  of  money  tied  up  in  stock  material  by  more 
cfticient  reclamation,  is  the  problem  which  we,  as  storekeep- 
ers, must  solve. 

The  committee  believes  both  purchases  and  stocks  can  be 
reduced  materially  by  reclamation  work.  The  reclamation  of 
material  should  be  under  the  supervision  of  the  store  de- 
partment for  the  following  reasons: 

(1)  The  store  department  supervisors  are  already  trained 
for  the  work.  ■■''^-''■'''-'''  :-''/"'\f''}^'-'^''-'y '■:''' 

■  •:-.  t2)  The  assembling  of  reclaimed  material,  its  classification, 
Uisbursement  and  accounting  is  directly  in  line  with  good 
siorekeeping. 

"  (3)  Centralization  of  all  discarded,  second  hand,  obsolete 
and  scrap  material  at  designated  scrap  yards  under  the  store 
department  has  been  found  by  actual  experience  to  be  the 
best  method.  The  handling  of  reclaimed  material  is  store 
department  work,  as  it  already  has  the  organization  to  re- 
claim that  which  is  fit  to  use  for  the  purpose  originally  in- 
tended and  can  easily  supervise  the  work  necessary  to  make 
reclaimed  material  into  any  shape  desired.  The  store  depart- 
ment knows  what  material  cannot  be  reclaimed  for  any  use 

:   and  will  quickly  turn  this  into  money  to  the  best  advantage. 

(4)  The  store  department  has  adequate  records,  showing 
amount  of  material  used,  knows  how  much  of  each  kind  to  re- 
claim and  will  prevent  big  losses  resulting  from  reclaiming  more 
material  than  is  needed.  The  store  department  will  also  pre- 
vent working  over  material  that  is  not  needed.  :     .  .;  ^.-;;/;;^.  -. 

(5)  The  store  department  is  in  constant  touch  with  the 
markets  and  knows  at  all  times  the  different  costs  of  all 
articles.     ,v-"^-v- "  .;;  ';  V  -f  ;":."..■:: :";:''"v.-;:--/ :■"*'  "• -i-;.-:^';..;- /r  ■''■'■ 

■  -     (6)  The  store  department  is  not  only  interested  in  the  use 

of  material,  but  is  interested  in  its  abuse.  Reclaiming  ma- 
terial often  shows  where  there  has  been  abuse,  and  the  store 
department  is  in  the  best  position  to  stop  abuse,  as  it  is 
vitally  interested,  being  measured  by  the  purchases  which  the 
abuse  increases. 

(7)  The  store  department  labor  force  and  handy  men  can 
do  the  work  cheaper  than  any  other  department,  as  it  is 
necessary  for  the  other  departments  to  do  reclamation  work 
in  connection  with  their  regular  work,  which  requires  high 
paid  mechanics  and  skilled  labor. 

There  can  be  no  set  rules  or  regulations  to  cover  reclama- 
tion work,  as  the  conditions  vary  so  much  that  each  individual 
case  will  have  to  be  decided  upon  its  merits.  The  committee 
finds,  after  careful  investigation,  that  the  railroads  should 
build  and  equip  efficient  reclamation  plants  (these  to  be 
worked  up  gradually  as  the  needs  demand)  to  handle  a  large 
part  of  the  reclamation  work,  if  the  best  results  are  to  be 
obtained. 
,      The  geographical  location  of  the  road^  location  of  shops, 


scrap  market,  traffic  tide,  etc.,  should  govern  the  location  of 
a  reclamation  plant  and  scrap  dock.  It  should  be  such  as  to 
save  back  haul  of  scrap,  and  at  the  same  time  give  a  minimum 
haul  for  reclaimed  material  and  be  a  good  distributing  point. 
Of  course,  the  present  location  of  the  scrap  dock,  size  of 
shops  using  reclaimed  material,  land,  tracks  and  buildings 
obtainable  for  reclamation  work  will  have  to  be  large  govern- 
ing factors  in  the  location,  as  well  as  the  size  of  the  appro- 
priation obtainable  for  this  work,  "^r-^-  "jy-.  --y^  ■■■■•^^-::^  ,  \.y__.-y:  :y 

Care  must  be  exercised  to  see  that  the  plant  is  so  located 
that  there  will  be  room  for  future  growth. 

The  size  of  the  plant,  of  course,  will  govern  the  organiza- 
tion. The  committee  recommends  that  the  reclamation  plant 
and  scrap  dock  be  under  one  general  foreman,  whose  rate  of 
pay  should  be  from  $100  to  $150  per  month,  to  whom  should 
report  the  foreman  of  rolling  mills;  foreman  of  scrap  dock 
(rate  of  pay  $70  to  $90  per  month);  leaders  (about  one  for 
every  six  laborers),  17  cents  to  35  cents  per  hour;  clerks; 
piece  work  inspectors;  handj-  men  for  operating  machines  and 
doing  special  work  (16  cents  to  30  cents  per  hour,t,  and 
laborers   (at  labor  rates).  ■  ■    ^.  ";.v,t /v  "•^^'3:'  "V 

The  leaders  or  gang  foremen  should  be  carefully  selected 
and  trained  in  their  duties.  B\-  having  leaders  it  only  makes 
it  necessary  for  the  foreman  to  educate  them  and  hold  them 
responsible  for  work  under  their  supervision,  and  then  they 
in  turn  can  educate  the  men.^  . ;  -  /  ■;  ^-;.;--:  .,■/-:•—     ^'  ,••':- J..- 

The  number  of  clerks  and  the  i^ate'  of  pay  wit!  depend  on 
the  size  of  the  plant  and  work  necessar3    to  be  done. 

Handy  men  or  operators  should  be  used  in  reclamation 
plants  instead  of  mechanics,  and  journeymen.  Much  of  the 
work  of  the  reclamation  plant  is  a  growth  of  that  formerly 
done  on  the  scrap  dock.  Practically  all  of  the  work  requires 
but  one  operation.  "V    r'    ^^^     :.:  ■•   ./^  * 

All  work  in  the  reclamation  plant  and  on  the  scrap  dock 
should  be  done  piece  work  and  all  day  work  eliminated. 

The  size  of  the  plant  will  depend  on  the  size  of  the  road, 
the  number  of  plants  on  that  road  and  the  location  and  space 
available.  The  plant  should  be  large  enough  to  prevent  con- 
gestion and  so  it  can  be  arranged  to  handle  material  at  the 
minimum  cost.  It  is  a  mistake  to  build  a  plant,  or  any  part 
of  one,  without  a  complete,  comprehensive  plan.  Many  of 
otir  reclamation  plants  are  poorly  laid  outi':\^:/X;!^'^''-:'''^-'':^'^i:'-'-' 

The  machinery,  tools,  etc..  will  have  to  be  selected  to  meet 
individual  needs  as  well  as  the  appropriation  available.  Sec- 
ond hand  machinerj-  and  tools  can  often  be  used  to  good 
advantage,  but  in  most  cases  discarded  machinery  and  tools 
have  outlived  their  usefulness  and  are  expensive  at  any  pricCv 

[A  list  of  machinery,  tools,  etc.,  for  a  fully  equipped  recla- 
mation plant  was  here  included  in  the  report.  The  costs  given 
were  for  a  guide  only.]         '  v-K:''>"-'"J^'i:"-^""^'i:.V  ,\C-'-^'      :■..';'■" 

The  cost  of  reclaiming  is  the  governing  factor  as  to  whether 
material  should  be  reclaimed  or  not.  In  arriving  at  this  cost 
all  the  factors  should  be  taken  into  consideration:  cost  of  hand- 
ling, cost  of  actual  work  oi  reclaiming,  interest,  depreciation, 
etc.,  on  the  facilities  which  it  is  necessary  to  install  to  reclaim 
material  and  life  of  the  material  after  it  is  reclaimed  as  com- 
pared with  new  articles.  In  many  cases  in  reclaiming  material 
we  deceive  ourselves  by  not  taking  all  of  the  factors  into  con- 
sideration. What  is  possible  to  reclaim  at  a  jirofit  on  one 
road  is  not  on  another,  but  there  are  a  large  number  of  items 
that  it  pays  to  reclaim  on  all  railroads.  In  starting  reclama- 
tion work,  such  articles  should  be  reclaimed  as  \alves,  bolts, 
brakebeams.  couplers,  bolsters  (welded  with  oxy-acetylene), 
bar-iron,  etc.,  and  then  work  into  the  other  items  as  fast  as 
facilities  can  be  installed  to  reclaim  them  at  a  profit. 

Material  should  be  classified  in  accordance  w  ith  the  Railway 
Storekeepers'  Association  classification  of  material,  and 
should  be  carried  in  these  classifications  as  recommended  in 
the  Book  of  Rules  and  distributed  and  handled  similar  to 
store    stock.      Material    should    be    shipped    direct   from   the 
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rectaniatiori  plain  wherever  practicable:  local  conditions  and 
shipping   facilities,   of   course,    will    govern. 

-:.'V    The  cost  of  the  plant  will  depend  entirely  on  its  size  and 
■■;|he  amount  of  work  necessary  to  tit  it  for  the  work  required. 

■'^:-\Vherever  buildings  are  ol>tainable  that  are  suitable  for  the 
:  work   they   should   be   used.      However,    railroads   often    lose 

:-::«jght  of  the  savings  that  might  i)c  effected  by  having  a  plant 
.-built  and  arranged  so  that  the  cost  of  the  work  will  be  reduced 
to  the  lowest  possible  limit.     The  difference  in  cost  of  opera- 
tion of  a  plant  properly  laid  out  and  constructed  and  equipped 
with  labor-saving  devices,  and  one  poorly  laid  out  with  inetti- 

;   cient  equipment,  will  often  pay  for  the  improved  plant  in  less 

-■■■••than  a  year..  ■.■;.  ; .  ■/■/;:..vv--v  ^; ?,.■:■..'./  ^j-  ,  vv  :.,.:■  ■;■:■  '•  ■?  ■  ;■/:,•■'".  ■■■'''::■  'V 
One  of  the  strontrest  argumehU  against  a  reclamation  plant 
is  that  there  should  be  no  need  for  one.  It  is  claimed  by 
many  that  material  should  not  be  allowed  to  get  where  it  is 
necessary  to  reclaim  it,  and  that  by  proper  supervision  and 
use  of  material  there  is  no  reason  for  a  reclamation  plant. 
However,  experience  show.*  that  there  is  need  for  one. 

V ;    Prevention  requires  the  education  of  the  users  of  the  ma- 

;,  terial  b}-  the  men  in  charge,  and  by  the  store  department. 
The  storekeeper  must  watch  issues  of  material  and  call  at- 
tention to  all  cases  where  the  old  material  should  have  been 
rei)aired  and  used,  return  old  material  for  new  and  have  old 
material  repaired  locally  where  it  pays  to  do  so,  and  where  it 
does  not.  send  it  to  the  reclamation  plant. 

Educate  the  users  as  to  the  value  in  dollars  and  cents  of  the 
material  they  are  using.  (Jne  of  the  principal  causes  of  mis- 
use and  waste  of  material  is  ignorance  of  its  value  in  dollars 
and  cents.  While  there  are  many  people  in  large  corporations 
who  do  not  care  for  the  waste  they  cause,  the  larger  per- 
centage by  far  of  the  employees  cause  waste  through  habit 
and  ignorance  of  values.  <Jbject  lessons  well  presented  are 
one  of  the  best  ways  to  educate  the  users  of  material.  A 
good  method  to  prevent  its  Iieing  necessary  to  reclaim  ma- 
terial is  to  make  it  hard  occasionally  to  obtain,  thus  forcing 
the  user  to   help   himself. 

V  ;  The  change  in  patterns  and  designs  on  account  of  increases 
in  size  and  other  causes  is  a  big  factor  in  the  waste  of  ma- 
terial, and  great  care  should  be  exercised  before  any  change. 

■■  It  is  necessary  to  reclaim  a  large  amount  of  material  and 
work  it  over  into  something  else  on  account  of  not  having 
had  proper  care  to  preserve  it.  A  little  paint  on  steel  and 
finished  surfaces  is  often  the  cheapest  reclamation  work  that 
can  l)e  done.  Material  in  store  stock,  as  well  as  charged  out 
material  of  this  kind,  should  be  given  the  necessary  attention 
to  preserve  it.  It  is  not  good  practice  to  store  cut  nuts  or 
material  with  tinished  surfaces  in  exposed  places. 

It  does  not  pay  to  reclaim  material  at  the  point  of  origin 
sirhere  it  involves  extra  handling  or  expense.  However,  where 
material  can  he  rcclaitned  at  the  point  of  origin  at  less  cost 
than  at  a  reclamation  plant,  and  where  it  can  be  repaired  and 
distributed  at  the  same  cost  as  at  a  reclamatit^n  i)lant,  it 
shoidd  be  done.  But  there  is  danger  of  duplicating  work 
an<l  hidden  expense  in  reclaiming  at  the  point  of  origin..?     ,_  _     ■ 

As  a  rule  scrap  wharf  facilities,  as  the  term  suggests,  fall 
heir  to  what  is  left  in  the  shop  yard  in  the  way  of  facilities. 
Wharves,  buildings  and  storage  bins  for  such  purposes  are 
usually  the  result  of  improvised  and  temporary  structures. 
Many  times  the  facilities  are  not  only  inadequate,  but  ex- 
pensive to  operate;  still  their  general  revision  is  delayed  or 
prevented  by  the  large  outlay  to  change  the  plant  as  a  whole, 
and  for  the  reason  that  the  very  first  preparations,  which 
perhaps  were  necessary  to  meet  an  emergency,  grew  piece- 
meal until  they  precluded  the  re-arrangement  for  greater 
economy  except  at  considerable  cost.  (Oftentimes  unsuitable 
buildings  have  been  gradually  built  up  with  which  inadequate 
facilities  the  local  foremen  are  badly  hampered  in  their  work 
of  handling,  inspecting  ami  assorting  materials  for  re-use. 
repairs  or  sale. 


...  -   ,s. 
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The  scrap  dock  shoul 
supervision  for  reclaimi 
thoroughly  instructed  a 
the  reclamation  plant 


material  is  often  detern 
to  educate   is   to   have 
samples  or  the  materia 
men  doing  the  work,  a 
tention  should  be  callec 
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be  organized  so  it  will  have  adequatt 
ig  material,  and  the  men  sorting  scrai 
i  to  what  material  should  be  saved  fo: 
The  supervision  should  constantly  in 
spect  the  sorting  to  ste  that  no  material  is  being  sold  fo! 
scrap  that  can  be  reclaimed.     The  profit  or  loss  in  reclaimiiiL 

ined  by  the  handling.     (  )ne  good  wa\ 

a   sample   or   exhibition   place    wher^ 

to  be  reclaimed  can  be  seen  by  tlu 

id  when  mistakes  are  made,  their  at 

to  them  and  the  exhibit  also.     It  has 


also  been  found  econon^ical  to  have  a  schedule  so  arrange(! 
that  shop  foremen  and 
mitted  to  take  their  tu 
the  work  ge 

The    physic 
This,  however,  is  a  verj- 
material,  for,  as  a  rule, 
terial  will  soon  eat  up  tl 


leads  of  various  departments  are  per- 
ike  tneir  turti  at  the  wharf  in  the  supervision  oi 
.'iierally.         I 

ileal  handling;  will  depend  on  local  conditions, 
important  item  in  the  reclamation  o: 
[•xcessive  handling  of  reclaimed  ma- 
profit  of  reclamation.  It  should  be 
an  absolute  rule  that  nci  scrap  material  of  any  kind  be  sold 
as  such  until  it  has  beeii  carefully  inspected  and  all  reclaim - 
able  material  removed.  !  Where  material  reclaimed  can  be 
used  without  any  labor,  if  should  be  sent  to  the  shipping  room 
or  proper  storage  roomyand  thus  eliminate  all  handling. 

Records  of  car  numbers  and  points  from  which  material 
comes  should  be  kept  :  o  that  when  material  is  put  in  the 
scrap  that  should  not  he  ve  been,  the  matter  can  be  taken  up 
with  those  at  fault.  The  scrap  dock  should  be  so  designed 
that  the  reclamation  pla  it  will  be  located  to  reduce  the  han- 
dling of  the  material  to  a  minimum.  Where  this  is  impos- 
sible under  present  con(  ition's.  a  comprehensive  plan  should 
be  drawn  up,  showing  the  ideal  conditions  desired,  and  then 
work  the  scrap  dock  o\4r  a  little  at  a  time  until  the  desired 
arrangement  is  obtaine(  .  >  >;:v  .  -  ,r;  ■..."  ::  '-'^  :■=■'}'/■■. ^l' I '\:'^ 
-Ml  material  reclaimed  should  be  ins])ected  hj-  a  competent 
person  to  see  that  it  is  i  i  condition  to  meet  the  requirements 
of  its  use.  The  foremai  on  the  scrap  dock  can  pass  on  this 
for  the  material  shippec  direct  from  the  dock  to  the  work, 
and  the  foreman  or  su  j-foreman  of  the  reclamation  plant 
should   do   so   for   the   n  aterial   from    the   reclamation   plant. 


•Suitable  testing  machine 
tain  materials  and  gagii 
the  requirements.     Ther  • 


1  should  be  provided  for  testing  cer- 
g  them  to  see  that  they  will  meet 
is  much  to  be  said  for  and  against 
the  practice  of  painting  and  marking  material  reclaimed.  The 
committee  feels  that,  generally  speaking,  material  reclaimed 
should  be  painted,  dipped  or  rattled.    .■;'■. >^-;i'' 7..''    ■/-'    ^T;:'   .  ! 

["Detailed  instructions  and  forms  for  handling  tTie  account 
ing  for  scrap  and  reclai  ncd  material  at  a  reclamation  plant 


were  here  included  in  t  i 

The   committee   finds 
statement  of  the  saving 
that  would  be  applicable 
ro.ids,   as   conditions  are 
to   be   worked   up   to   suit 
claimed.     [Lists  were  gi 
being  done  at  the  present 
The   committee   finds 


e  report.  | 

t   impossible   to   make   up   a   general 

iiade  1)3'  the  reclamation  of  materia! 

to  all  roads,  or  even  to  two  or  mon 

so  different.     The   saving   will   ha\i 

individual   needs  for  each  item  re 

■en  as  a  guide  and  to  show  what  i~ 

ime  on  some  of  the  roads. 

that   the   moral   effect   caused   b}-    re 


claiming  material  saves  many  thousands  of  dollars.     The  mat 
interested  in  the  welfare  of  the  company,  by  seeing  the  vast 
amount  of   material   reclaimed,   exercises   nnich   more  care   ii 
the  use  bf  material  and  finds  ways  of  using  it  that  are  cheaper 
than  sending  it  to  the  reclamation  plant.  ';''■'.  i-;;..-: 

The  report  is  signed  by  D.  C.  Curtis   (chairman),  C.  B.  &  Q. ' 
D.  D.  Cain.  S.  .\.  L.;  H.  S,  Burr,  Erie:  IT.  Scatchard,  X.  &  W. 
R.  K.  Graham,  .\.  T.  &  S    V .\  C.  11.  Rost.  C.  R.  I.  &  P.;  J,  H. 
McMillan,  X.  V.  C,  and  11.  G.  Cook,  S.  P.         •  V  -  y -r. ::   <>  : 

In  presenting  the  report,  the  chairman  of  the  committee  re 
gretted  that  the  committse  was  unable  to  include  details  oi 
the  Great  Xorthern   rolliag  mill  plant,  but  referred  to  a  de- 
scription which  will  be  foi  nd  elsewhere  in  this  issue. 

■■■■■:  ■'■:■'■■   •■:.:  ::-'■■.{:  "'  '-■^' 
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VERTICAL    SLABBING    MACHINE 


MOTOR    DRIVEN    POWER    HAMMER 


The  illiistration  shows  a  newly  designed  vertical  slabbing  ma- 
.liino  which  is  arranged  to  1)e  driven  by  a  single  pulley.  It  will 
admit  work  34  in.  wide,  and  has  a  maximum  clearance  under  the 
s])indle  of  36  in.  i'he  vertical  spindle  is  driven  by  a  bronze  worm 
wheel  and  hardened  steel  worm  htted  with  roller  thrust  bearings 
running  in  oil.  Spindle  speeds  ranging  from  16^j  to  99  r.  p.  m. 
are  obtained  l)y  means  of  a  gear  box  giving  nine  changes;  the 
cross  feed  on  the  rail  has  tw  elve  changes  an<l  a  reversing  fast 
power  traverse.  The  spindle  is  3'«<  in.  in  diameter  in  the  driving 
sleeve  and  has  a  Xo.  6  Morse  taper  with  a  broad  face  key  in  the 
end  for  driving  cutters.  The  spindle  sleeve  is  adjustable  by  means 
of  a  hand  controlled  rack  and  pinion.      :^"  .•,:■.■   '  •    ■;.:;': 

Auxiliary  bushings  which  rotate  with  the  shaft  are  carried  by 
the  spline  shaft  bushings  to  prevent  the  escape  of  oil  and  pre- 


Single   Pulley    Driven    Vertical   Slabbing    Machine  . 

serve  the  fixed  bushings  from  undue  wear  through  contact  with 
spline  or  keyseats.':.:.-^;-  ■•:</>■•  v^  .'^'V.Ov^v--  ''S -J'. "i /•":■■ 'i^'-'v'  .--Cv 
The  table  has  twelve  feeds  ranging  froni  3.55  in.  to  13  in.  per 
niin..  which  are  independent  of  the  spindle  speeds.  In  addition  a 
rapid  traverse  of  30  ft.  per  niin.  is  provided  in  both  directions. 
All  speeds  and  feeds  are  obtained  through  gear  boxes,  the  gears 
being  entirely  encased  in  oil  tight  boxes.  This  machine  is  built 
by  the  Xewton  Machine  Tool  Works.  Inc..  Twenty-third  and  \'ine 
streets,  Philadelpliia,  Pa.,  and  may  he  had  with  two,  three  or  four 
spindles  if  desired.        •■•'^^'^ ';"..;  ^^c":/--  ,";^  C'7/-^>''--  V":'^\'^i:-,' 


•■■•.•••-,,i  v.- — ,'.  V'.-   ■ --t  "    •■  '.■■-■ ''.fci-'- ■  .'  '■'  '     ■"■;..    .".'. 

.  5 AYater  Power  in  Switzerl.xxd.— In  Switzerland  water  power 
'     is  conserved  and  utilized  to  such  an  extent  that  in  some  towns 
:     not  an  ounce  of  coal  is  used.     Power,  light  and  heat  are  fur- 
nished by  water  power. — Fow^r;  ?:.:%•-;;%.:  >.\" 'I ^ 


The  friction  clutch  shown  in  the  eilgra-ving  has  been  dcve1npe<l 
l)y  Beaudry  &  Company.  Inc..  141  Milk  street.  Boston,  Mass.,  in 
connection  with  the  application  <if  individual  motor  drive  to  its 


•«•■. 


Friction    Clutch    for    Motor    Driven    Beaudry     Hammer* '!■"'.' '. 

line  of  power  hammers.  This  clutch  makes  possible  the  constant 
operation  of  the  driving  motor  attached  to  the  body  of  the  ma- 
chine without  the  use  of  a  belt  tightening  device,  while  still  re- 


•    -  .  •»,  • . 


lApplication   of   Individual    Motor   Drive  to  a   Power   Hammer 
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-rcclaniativn  ]»iam  u  iK-rt-vcr  Y.ractii-aNlt- :  1<  »i:il  o.  m.liti.  ms  and 

V  *liil»l»iiij»    facrlititv^;  .tf   c.<>;vy^!»i'. '  u  ill    ,Liii\«rn. 

V  I'^Ik'  cost  Ot JUk'  i>lant  w  ciitiri.ly  on  its  si/c  aiui 
die  Uiuoivnt;  oiiv^jrk/nvcc.ijsary  to  lit  it  i<>r  iIk-  \\<»rk  rccjuired. 
AVlu-rrver  lyuilvl{l^4o».;al•e  '•i'tainalili-   tliat   art    suitable   lor  the 

■  \v«->rk  tllcy  >l.^.^tl■l^l  i>e'  iise'J.  (f«>v\i\  <.  r.  railr-.ads  oi'ti-n  lose 
•.•ii;^:irt  itl-rlje^^.^^^^  that  niij-lit  lie  frt(Hte<i  1)\    having  a  iilant 

.-built  a-ad. a r fang vrl>^^^^  the  work  will  he  rediued 

to  tlie  lr>;vv*i;.st  iyo:?pihle  liiim.     T.hv  ditlirrnce  in  cost  ol'  «.»i)tTa- 

•  ttoii  O^  a  i^hiJJt  ivfiji-eriy  h.;'nl/..iui  and  i.ijii>truvted  and  c<|nil>!>ed 
with  labor-say  iii.;^'  de\  ives.  and  vne  i«oor]y  lai<l  out  uitli  iiivtli- 
t4i-f.H  4nipro\od  plant  in  leV> 

.:iha«ja;.y.eaiv --•".' -.^  ;•;•:.":;;■;. -■■••'■  ■""■•■•>>■.;•■'■       '/■"■•,'.  -.    ,;    -  '  '•  ■^- ;• 
<  >iu-  of  the  .st^'on^:e'st  ufu'in.eiu*  ayainsi  a  reclaniati<in  plant 
i?tluii  there, sl'.ovildlfc  no  need  -jor  <>iu'.      It   is  claimed   by'  ' 
Itt^tny  iluit  rnaierial  shVn^^^^^^  allowed  to  yet  wltert-  it  i>- 

.neOit\s-iary  to  rvi4aini.  it.  and  tViat  hy  proinr   supif\  ision  and 
use-of  njaterial   slu-re    is,  no  ri' a  son   lor   a   rcrlaniatioii    plant. 
.[•fimv^^r.  ■i\jK'rit;ni<yh<..«''-  that  there  i«  nicd  ff>r  one. 

V'KeA  eiit ion  requirv^  thi-  education  of  the  users  of  the  nia- 
leriaV  by  the.  n'lcn  iit.  eharie.  and  hy  tlie  store  department. 
Thf   ,siortkee,p(.Tlrnfst,;\valo]i    issues  of  material   and  eaTI   in-. 

,  leniiou.  to  aJj.  cases  where  the  iddnfuterial  shouhl  have  bern 
repairidan<l  used,  retitrn  old  inaleria!  tor  new  and  have  oM 
material  re]>aire4  l^caliy  \vhere  it  pays  to  >lo  so.  and  whi-ri-  ii 
<U«.-s  not.  send  it.  to  the  reclariiation   plant. 

lidiK^nte  the  tiset"s  as  to  the  value  in  dollars  and  cents  ot  thv 
ulaterial  thvy  .iircusniff.     t  Mve  oi'  tlie  principal  c.inses  of  niisr 

.;  itse  uiid  »4i?tv^<>i  itiaWriid  i<  it;ni>rance  of  il>  value  in  flollars 

: -and. cents.    AVlrile  there  are  iiianypeo]»U-  in  laryr  corporation* 
Avho  do   tiot  ear^-   for  the   >\a-tr   they   cause,   the   larui-r   per- 
c'enta.ye  Ify   far;  c/i"  the  eiiiuloyees  \;ause  waste  throu^Ii  habit  . 
and   iHint.raiJceijii    vahi.vs.   - 1  >bie.ct  lvs>ons   well  i^reseiitcd  are 

-;;<»Jie  of  the  InSt  Ways  ti>  edncatk-  tlu  u^t-rs  u>{  niateri.il.  \ 
;.tfi*od  inetho«rt'i'  jirevent  .'its  bcinu  necessary  to  nclaini  ma- 
terial is  ,t«! make  .it  har'l  «'->ccasionaI|y  lo  obtain,  thus  j'orcinjLr    ' 

theutsi-r.!'*  holp\^''*^»^^f- 

;  /Jite'chafliJC  rJi^patterti-s  ;Uii:  dv">vyMs  on  account  of  increase- 
iii,>i>:e  .and  other  causes  i*  a  Jdv  factor  in  tlu-  waste  of  uia- 
terialf  a.nd  -.ireat  care  should  be  i-xercised  bifon-  any  change. 
..  f  t  i\s  necessiiTV  t<;^  reclaiu".  a  iar^J^e  i^n>ouivt  of  materia!  and 
W"ork,  it  .over  itilM  ^oJKetW  i,>n  acf'unt    of   iK»t    liavin^: 

hn-fl  proper.  c-;ir.»-{><prv*er^A  it.  .\  little  paint  oti  steel  and 
finished  snr/ace'^  is  often  the  cheajjc^t  nclamation  work  that 
can  1»<.-  df>nv.  Material  in  sl«'>rv  sti»ck.  a^  well  as  char.L;ed  our 
Hri»t(-rjal  of  .lihi*  kiii'd,  slir^  glvi  n  tin-  nece<sar\   attmii-n 

til  .V>r'e.>,i-rve  it,:     U  is  i^n   y«H^  to  store   cut   nut-   or 

•lijaurial  with   liiii.-^Iiid   ■.iin'ace-  iii'  txiio-fd   place-. 

■  It  .does  not-^p;ly.  tt;  "reclaiin  nialt-rial  at  tlu-  jioint  of  origin 
wheri;  it  rnv».d\  »"•<  t'-^^''-*  handling  or  e\p<iisf.  Ilowevir.  wherv 
ynaterial  tNHi  l>r  reckiinietj  at  the  point  of  ori'_;iu  at  less  cost 
that!  at  a  ri'cluiviation  idaiit.  an«1  wlierr  it  can  bi-  npairt-d  an<l 
di-tpihnted  at''  the  sant.e  co?t<  as  at  a  reclamatiott  plant,  it 
shoirhl  l»e  drtne!  P.tit -.tbc're  «>  <ianger  of  duplic.itin-  work 
and  hidden  v;\l'ert-v  in  r'.'ckiiitiin'..;  at  the  point  of  origin.    ;. 

A-  a  rule  scrap  wharf  facih'ties.  a-  the  term  suggests.  I'all 
hfir  to  what  14  left  ill  the  sliop  yard  in  the  way  of  facilities. 
Wharves,  bilildiny-  am!  storage  biiis  for  such  i)uri>os»s  arc  " 
n-lialh  the  resiilf  of  iiji^irovised  -aiid  temporary  structure-;. 
.^l;:lMy  tiiMVS-ihe;  facilities  are  iiot  oidy  inade<|uate.  but  e\- 
peil-ive  to  operate; -stiH  ihefr  ueiieral  revision  is  delayed  or 
prevcttted  1»rihe  liiTije  outlay  to  change  tlie  plant  as  a  whole. 
and  for:  the  reasion  , that  tht:  very-  lirst  preparations,  wbicli 
perhaps  were,  nepcjisary  to  nuvt  an  emery ency.  grew  piece- 
meal until  they.  preclti«led.' the  re-arran'jeinent  for  yre.iter 
i^-ri^nomv  e.Nct'pt  ar  c«)nsiileral>le  cost.  <  Mtiiitimes  unsuitable 
buildings  havc,\lK'V'n  gradually  built  up  with  whicli  inadeijuate 
facitities  the  local  foremen  are  badly  iianipered  in  their  work 
«>f  hauflling.  itr^pec.tiiig;  uTiti  assorting  materials  for  re-use. 
■rep.;iir>  or  salci;' 


The  scrap  (lock  shoitj 
supervision  for  recl.aimi 
thoroughly  instrticted  ;i 
the  re»  lamatiou  plant. 
>j>ect  the  >6rting  to  si 
scrap  that  can  be  reclai 


,  '^T^„''ar:'^s-''. 


'  T^--~»  1*«"  -  ^' 
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i)e  organized  so  it  will  ha\e  a<le(|iiut' 
l;  material,  ami  the  men  sorting  sera- 
to  what  niaterial  shoidd  be  saved  fo 
I  he  supervisiiki  'slumtd  oonstantK'  in 
•  tliat  no  material  is  being  stdd  to- 
u-ij.  Tlu-  proiit  or  loss  in  reclaiiViitf^ 
inaterial  is  often  determined  l>y  the  handling.  <  .>ne  good  vva; 
tti  e.4lncate  is  to  have  I  sanvple  u>r  exhibition  place  whir, 
>amplesor  tin  nialerialjio  l)e  reclaimed  can  I>e  seen  I)y  tht ' 
men  doiny  the  work.  ;iJd  when  mi-takes  are  made,  their  at 
tentiuu  slnnild  be  caliei!  to  them  and  the  exhibit  also.     It  has 

is"al  t<i  have  a  .schedule  so  arraivge. 
eads  of  variou-  departttH'nts  are  p*-r 
tnitledto  take  their  tuin  at  tin-  wharf  in  the  -uperv  i-ion  o: 
the  w< irk  generally. 

li     will     depend    oil     l..ca!     condition'' 
inii>ortant  item  in  the  reclamation 
excessive   handling  of  reclaimed   m:i 
e  proi'it  of  reclamation.     It  >houl<l  tn 


.'  The  physical  handlii 
This,  howvv  er.  is  a  vt'rv 
niaterial.  for.  a-  a  rule. 
tvrial  will  si^mui  eat  u]>  l 


in  abs«>lllte  rule  that   \y  <  scrap  material  of  any  kind  be  s<d>i 


carefully  insi>ected  and  all  reclain. 
Where    material    reidaimed    can    br 
-hoitld  be  >ent  to  the  sbip])ing  romi- 
aivd   tiius  eliminate  all   liandliftg. 
r-   and    jioint-.    from    which    material 
o    tb.il    when    material  is   p.tit    in  ■  tlu- 
e   l)een.  the   matter  can  be  taken   iiji 
e    -cra]i    dock    -hotiJd    be    >o    designe«j 
It  will  lie  joiatcd  to  reduce  the  hait.' 
a   minimum.    Where   tiiis   i-   iinpiKi- 
tioDs.   a   coiiii>rid)ensive   pl.in    shotiljl 
le  ideal  conditions  de-ired.  and  tlu-i: 
r  a  little  at  a  thne  initil  thedesit^i'- 

hould   l>e   iil»l»ectetl  by  a  competeltf 

ipiireniejtt- 
on  the  .>vcrap  dock  can  pass  on  tlii- 
direct    from    tlu-   doik  m  the   work." 
)- foreman    of    tlu-    rechunatiou    phnr 
iterial    from    the    reclamation    plam 
hould  be  i>ri»vided  for  testing  c.er 


as  such  until  it  has  bei 
.able    material    removed, 
used  without  any  labor,  i 
or  proper  storage  roont 

Records  of  car  nunil) 
comes  should  be  kei)t  : 
."iyrap  that  should  not  h; 
with  those  at  fault.  Tl 
that  the  rccl:imalion  pht 
dling.  of  the  material  ti 
silde  under  pre-ent  con 
be  drawn  itp.  shovvim:  t 
W(jrk  the  scrap  dock  ov 
arrany;enient    is   obtaine 

Allmaterial  reclainiet  .-rrwm.i  ..»  iii^cvvir.i  ..»  .i 
person  to  >ee  that  it  is  i  i  ci>nditi<'n  lo  meet  the  re 
<»f  its.  use.  The  foremai 
for  the  materia!  sliippei 
aOtl  the  foreman  or  -u 
shoubl  d*>  so  for  the  n 
Sujtaldc'  testing  niachini 
Iain  materials  and  gagiii-^   tiiem   ta  see   that    iliey will  niee" 


tile  rt  (■juirenunts.  Tliert 
the  practice  of  painting  a 
committee  feels  that.  L^e 
-Ii'iUld   !«e   jiainied.    ibi>iie 

f Detailed  instructii,»n- 
iiig   for  scrap  and   roclaii 
were    liere    included    in    t 

The   comniiiiee    lin<ls    i 
-tatenu-nl  of  llie  sav  in'.i  i 
that  woidd.be  ai>plicalde 
road.^.  as  conditions  apt. 
irr  be   worked   up  to  snit 


1-  much  to  be  said  lor  an<l  agam-" 
id  markinin  material  reclaimed.  The 
u-ralh'  speaking,  niaterial  redaimu.; 
1  or  rattled: •:■■■';■■  /■;  ;' '' ...■^,:-'-::-=>'':-;'- . :. 
nd  forms  for  handling'  the  accOitnt 
(-d  material  at  a  reclamation  plan; 
report. ) 

ini]iossibU'    to    make    up    a    lieiiefa' 

ade  by  the  reclamation  of  materia' 

o  ;tll  road-,  or \-\<-n  to  jwo  or  nn>r( 

o   ililfiTeiit.       The   saving    will   haVi 

indivi<lual   need-   I'or  each  iteni  re 


claimed.     [Lists  were  i^iveii  as  a  .yuide  and  to  show    whaii- 


being  done  at  the  present 

'J'he  committee  tind>  i 
'claimini^  malerial  .saves  n 
intereste<l  in  the  welfare 
amount  of  material  recl;i 
the  use  of  niateri:d  and  lii 
than  sending  ii   to  the  re< 

Tlu-  r»-)iori  i-  -.iuned  by 
I).  1>.  Cain.  .^.  \.  I..:  II.  .^ 
k.  K.  riraham.  \.  V .  ^  .s. 
McMillan.  \  ^  .  (  ..  .ind  I 
In  present in.:^  tin-  ri-i>or 
'.^retted  that  the  conimitt 
the   Creai    .\orjhern    rolli 


mie  on  -.inie  of  the  r.oad-. 
lai  tile  moral  I'lTt-ct  caused'  by  r«r  . 
my  liiousands  (if  ihdlars.  The  hiiu . 
•f  the  coin|»any,  by-  seeing  the  va.-'. 
med.  exicrcises  tnuch  im»re  care-i" 
<ls  ways  of  using  it  that. ate  cheapi'' 
iamation  plant,  .    ';  .■ 

)    ('.  t  urti.s  (I'jtarnHan  >.  C  1'..  &  Q-; 

■.I'.rr.  l>ie:  II.  Scatchar.l.  \.  <<-  \V. 

•,;  C  .  II.  kost.  C  R.  I.  v-t  1'.:  J.  II  -: 
.  (i.  <S.ok.  S.  i'.,       -   ,         V  -    V    ; 

tile  chairman  of  the  coinniittee  rjut 
e  was  un.tble   to  include  details  O" 
g  tnill  jdant.   but   referred  to  a  do 


script  ion  which  will  l.-e  1<.m  nd  ebewhere  iji  this  issue 


•  >•-»'  '.--■. 


.•.%  t.'i.^. 


'--  <-'. 


•'•      >vi  ■*-•..  '*\'-- 
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NEKTIGAL    SLABBING    MACHINE 


MOTOR    DRIXHN    POWER    HAMMER 


:T1u'  illiv^tiMii..,,  sii.ms^i  uvvvlv  (IvsmiWri-xx-nu-alslal-lrmtrTV.;;-^^;^-:^^;"^^^^ 
rlmu  AV.M-k  J4..in.  vvi..!r.  un,U...  :,  niaxiiminrc^ 

vHcil  an<l  liiircUiic*!  sttolvvvvrui  :i'itti:<V  u  ith  roller  "jlirast;  .IjcariuviS;    ;  :.     V<  y  ,:y; 

^aivhiiiRin  oil. .  S|Hn<ll<;  siivt'<i>  raM!j:in!^' Jr<'ii)  lfi3;j  ti>  *>**  !■(  v^  Hi-  v-^'f -l  '■■''i'.:.-' 

.ire  ol>tHint;<l  hy  uu-ans  da   year   imx   siiAijii:;  liiiu-  cluiiiiiv?^;  the  =.::";  ^ 
.^i:I7•^«?  lc«.»l  on  the;  rail  has  ivvclvc  chaugvh  au'4  a  rv\iT*iHg  :£ast  ;;^  ■ 

■  povyer  travcr^ic.    Tlic  si(iii<lle  is  J' s  in.  iH\<Uain<-tcr  iji  tlW  'flriViKli,:;;^     ;?;•.':.      " 

-Itfvc  anil  has  a  Xo.  (iMorsc  tai'i-r  wiih  a  hroad  face  key  in  th^;   -vl :' f"      !v^;  '-" -.^ 

'end  for  (Irivinir  cuuors.     Thv  sitindlc  sKijvt  is  adjustat)ly  hy  mcart>^.     --^^  ;  jT.  ^ 

^;  Va  hand  conir. 'lied  rack  ami  iiinit^n;  ,  ;  ■■.      ;.!';,   ;  '■'' if"- ■"{■'■'■':'':'■■  y-'':^ 

;'\uxiliafy  liivsiiinjrs  wlikli  rotate  witlithcshatt  are  carried  by    ;.  •;:.;.;:;.:■'//;. 
-'lie  sjiliivc  sliufi  liu>iiint:s  tniirevviu  tlic  ejcapt.  nf;  <%  w^  ;  '  ^^:  ■ '^^  '  >- r  t  : 


. '  FrictJeKi    Clutch    fci-    Votor  .  priyen  'Ceaedry    .Harrtrnfetis" 

'.  'linf  i)f  iieutr  haiiiiiii.v.-;.     }■  Iir«  vlrul4i..Vv.A.T;eS:  i/) i>^siUlc,th.e  .o 'U>i[a<it 
•  •|»erana«  ut  the  drlviir:;  :iii.>t.<r 'ati;uv!i<"f;tr    vhc  i^^^^  lijt-  nui-: 

;:  diiiH.\  w-ithMiit  tlu'  ti'^t'.  1  f  a  >  >'  It  j[.i^H*'K"'"-i  deva':e.  ^  hfle  >:tHl  r^^ 


.  Single   Pulley    Driven   Vertical   Slabbing    Machine    .    ,;,:/;. 

'^vf ve  till- , iiSeti  Jvu-hins^s  trotn  vinduc  -wear  irinvuugliicon         V-i^i'; 

,.f{t|ine  t^>r  key  veal*.}       ''■'.-.. ,  ->  i .  ■  .■';,  ;^v..,. .;  - :  ;-;':■;•■  .~;  ■  .y  ':.■.'■■  ':.  ■-■■ 

■  VTiie  tahle  has! twelve  fvidf.  raniiiiii;  fr.<ni  X55  iiu; t./:13 /in.  jier 

■M\ifi..  which  arc  mderKiideVu  .'f  the  spindle  >iKedH."  in  ayi<lui»;'ii  a 

raiiid  traverse  <if3U   ft.   ju-r  inin.   i>  pr^v  ided  in  tx  lUt  direct ion^; 

-\H  ?itceds  and  feeds  are  Ml.taitKd  ihroilsh  iiear  lH.iXCS,l}ie  «caiFs 

btriux  entirely  encased  in  ;i>il  tiijht  1)M\e>,      This  niaclWKVij- .l'tt(lt 

'in-  the  Xi  wi..n  Machine  T-.*.!  \\.-rks.liK..  Invent \ -tliird  and  N-iOe 

:>trcet>,  I'hiladelphia,  I'a..  au<l  may  l>e  had  with  two,  threi  ..r  f-..tiT 

■^pindlei!  if;  desired.  ■'        \-  -  ['..- y.    •■;;;■■:;'■'..:■ 


if  ci 'n:^ei-ved  and  titilized;  to  sttch  an  extent  that  in  s.^trte  r-Av-its 
:^J(.t  an.  mince  ...f  v  .al  i<  nsed.  I'tiwer.  liylrt  and  .lieat;are  f^f- 
'uishcd  by  water   power.-— Fi^JltVri  :  .    ;  .■    .;./•:■,   v.^'.- 


:  Applicatipn  of  individual   Motor  DriVe  to  a  'P.e^der  Harmn«r  •: 


>.;'^I$^ 


m 
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'taining  the  usual  fuod-pcdal  method  of  control  of  the  machine. 
•;  The  clutch  consists  of  a  pulley  A  which  runs  loose  upon  the 
hub  of  the  lirake  section  C,  the  latter  being  keyed  to  the  shaft. 
The  friction  ring  B  is  split  to  fit  the  head  of  the  expansion  pin, 
which  is  operated  by  a  lever  F.  This  slot  in  the  ring  is  provided 
with  steel  faces  to  withstand  the  wear.  The  cam  D  which  oper- 
ates the  clutch  is  of  the  spiral  type  and  is  controlled  by  a  rod 
suitably  attached  to  the  foot-pedal  of  the  machine. 

By  varying  the  pressure  of  the  foot-pedal  the  operation  of  the 
hammer  may  be  perfectly  controlled ;  as  the  pressure  increases  the 
force  of  the  cam  against  the  hardened  steel  roll  in  tlie  end  of  the 
lever  is  increased  and  the  expansion  pin  tightens  the  friction  ring 
between  the  pulley  and  the  brake  section,  the  amount  of  slippage 
between  tlu-^e  two  members  depending  entirely  upon  the  posi- 
tion of  the  cam.  The  operation  of  the  brake  is  automatic,  it  being 
released  when  tlie  hammer  is  in  motion  and  applied  on  the  release 
of  the  chttch.    ...,-:■-.;,..,..   ",.,     '■:••.  ..,;..-..;        .;..;;,,  .^•.  '. 

■'^'^'^v-gn:,;:    SAFETY  BRAKE  SHOE  ■':'■:■  ^¥':^i^w 


;■' A  recently  developed  car  wheel  brake  shoe  of  the  insert  type 
which  is  claimed  to  have  given  excellent  results  both  in  service 
and  laboratory  tests  is  shown  in  detail  in  the  engraving.  Tin 
body  of  the  shoe  is  a  special  cast  iron  mixture  poured  aronid 
three  inserts  of  malleable  iron  w-hich  form  an  integral  part  i>t 
the  back  and  lug  of  the  shoe.  The  inserts  are  rectangular  in 
section  and  in  the  center  of  each  is  a  dust  pocket,  the  opening  of 
which  in  the  face  of  the  shoe  is  ^/^  in.  wide  Ijy  2'4  in.  long.  Tiie 
back  of  the  shoe  is  so  formed  that  it  is  well  secured  to  the  cast 
iron  body  and  stiffening  ribs  are  included  on  the  inside.  ..V.  •..:. 
-A    test    of    one   of   these    shoes    has    recentlv    been    made    at 


"■.  Stcfionfi'B.-  •  "': .  Section  C-0. 
1^-1      '■ 


Sacfion  E-f. 
'3^ 


Si'-.T'ron  O-rfS  '.'•.• 


T 


;,•.-.  Petaits  of  Brake.  Shoe  with  Oust  Pockets  in  the  inserts 

Purdue   Universitj-  and   it   is   understood   that   the   results    were 

<  very  favorable.     When  tested  on  a  cast  iron  wheel  at  a  pressure 

of  2,808  lb.  it  developed  a  coelihcient  of  friction  of  28.01  per  cent; 

-■when  the  pressure  was  increased  to  6,840  lb.  the  coefficient  was 

,20.37   per    cent.      The    coefficients    required    by   the    Master    Car 

/•Builders'   specifications   are  22  and   16,   respectively.     A   similar 

;;   test  on  a  steel  wheel  developed  coefficients  of  15.92  per  cent   at  a 

:  'brake  shoe  pressure  of  6,840  lb.  and  11.96  per  cent  at  12,000  lb., 

1'  as  compared  with  the  specification  requirements  of  12.5  per  cent 

and   11   per  cent,    respectively.     On   the  steel  wheel   the  loss   in 

;^.-\veight  for  each  100.000,000  ft.  11).  of  work  done  at  an  initial  speed 

■of  65  miles  per  hour  was  1.04  lb.,  the  specifications  permitting  a 

.•maximum   of  4  lb.     The  average  distance  of  stop  on  the  steel 


\'oL.  89,  Xo.  6 


wheel  under  12,000  lb.  brike  shoe  pressure  was  890  ft.  and  unde 
6,840  lb.,  was  1,348  ft.    On  the  cast  iron  wheel  the  average  dis- 
tance of  stop  under  the  lc|w  pressure  was  881  ft.,  while  under  th>_ 
high  pressure  it  was  onl^  440  ft.  .    .- 

This  shoe  is  known  as 'the  Streeter  safety  brake  shoe  and  the 
special  features  of  its  construction  have  been  patented.  Its  vic- 
velopment  is  in  the  bar  tls  of  A.  Mitchell,  Bedford  building, 
Chicago,  111.  ;/./ 


■/.:-'•■  •■  •  .J.. 


A  POSITIVE   NUT   LOCK'. 


The   illustration   shows  la   nut   locking  bolt  and  nut  oF  a  posi- 
tive   locking   type    which    is    unlocked    by   means   of   a   small    set 

rleveloped  by  Schum  Brothers,  Metro- 


screw.     This  device  was 


politan    Tower,    N'ew   Yoi  v. 


1  he    nut    lock    consists 
section  and  the  set  screw 


of   three    parts :    a    spring,    a   movable 
by   wliich   it   is   unlocked  and   held  in 


JVI      .->\.1V\1       \l\       HlllLll      II      l.S      UIIIO 

position    for   the   application   of   the   nut.     The  movable   section 
is  applied  to  a  slot  througji  the  l)olt.  in  which  it  has  an  amount 

to  one-half  the  pitch  of  the  thread, 
recess  on  the  axis  of  the  bolt  toward 


of   longitudinal   jilay   equal 
'1  he  spring  is  placed  in  a 


the  head  from  tiie  n^ovablt   section  and  the  set  screw;  is  threaded 


into  the  end  of  the  bolt.  Four  slots  are  cut  in  the  bore  of  the 
nut  to  the  depth  of  the  tlireads.  ;  r..-.  ,,:.--.,y  .r.-  -^  '  ^\  ,;^  ■■..■^■: 
In  applying  the  nut  the  Iset  screw  "fs"  inserted  in' the  end  6'f 
the  l)olt  and  tightened  agiinst  the  movable  section  until  the 
threads  on  both  are  in  alinetnent.  After  the  nut  has  been 
tightened  the  s'et  screw  is  i  emoved  and  when  a  slight  turn  of 

ilots  in  line  with  the  movable  sec- 
r  are  forced  out  of  alinement  with 
ion  of  the  coil  spring.  The  nut  is 
turned  after  inserting  the  set  screw 


the   nut   brings  one  of  the 
tion  the  threads  on  the  latt 
those  on  the  bolt  by  the  ac 
thus  locked  and  can  only  be 
in  the  end  of  the  bolt.. 


COMBINATION    OXY-ACETYLENE   WELD^ 
ING  AND  CUTTING  TORCH 


The  illustrations  sb.ow  a 
adapted  to  both  welding  anc 
brought  out  by  the  Imiierial 


combination    o.xy-acetylene    torch 

cutting  operations  which  has  been 

irass  Manufacturing  Company,  Chi- 


Welding    Torch    Showing    thie    Cutting    Attachment    Removed 


cago.    The  welding  equipment, 


as  shown  in  one  of  the  illustrations. 


is  made  up  of  the  torch  body  :  nd  a  sectional  tube  having  straight 


» ..''.  ^>: 


■V   .:\. 


■c^vr::?: 
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and  curved  extensions,  to  which  interchangeable  tips  are  applied. 
By  removing  the  extension  from  the  end  of  the  tube  the  welding 
attachment   may   he   applied,   the   end   of   auxiliarj-   oxygen   tube 


f  ««H 


tfiie  center-  T*he  tail  stocks,  by  which  the  wheels  are  centered, 
are  moved  on  the  bed  and  clamped  to  it  by  air  cylinders,  the 
operating  valves  of  which  are  within  easy  reach  of  the  opetator. 
Each  face  plate  is  equipped  with  three  pairs  of  drivers  en- 
gaging the  inside  of  the  wheel  near  its  circumference.  These 
are  tightened  by  hand  and  exert  a  unif()rm  pressure  against  the 


Torch  Arranged  for  Cutting,  with   Welding   Head   Removed 

being  inserted  between  the  control  valve  on  the  torch  body  and  the 
hose  connection.  A  conveniently  located  valve  for  controlling  the 
auxiliary  oxygen  supply  forms  a  part  of  the  cutting  attachment. 


CENTER  DRIVE  GAR  WHEEL  LATHE 


A  center  drive  car  wheel  lathe  developed  by  the  Niles-Bement- 
Pond  Company,  Xcw  York,  including  several  improved  features 
has  recently  been  built  at  its  Xiles  plant.  The  improvement  of 
greatest  importance  in  the  design  of  this  machine  is  the  use  of 
the  herringbone  driving  gear  instead  of  the  usual  type  of 
straight  toothed  gear.  The  lathe  is  designed  to  turn  wheels 
from  2S  in.  to  42  in.  in  diameter  on  the  tread  and  will  take  out- 
side journals  up  to  6^  in.  in  diameter.  The  opening  in  the 
spool  is  10  in.  wide  and  accommodates  axles  up  to  9j<2  itii  in 
diameter;  the  maximum  distance  lietwcen  centers  is  94  in. 

The  herringbone  dri\  ing  gear  is  mounted  on  a  spool  revolving 
on  large  bearings  in  the  bed  of  the  machine.  The  ends  of  the 
spool  are  the  face  plates  which  carry  the  drivers.     The  driving 


Back  of    the    Car    Wheel    Lathe    Showing    Automatically    Operated 
.....;..    Gap  In  the   Herringbone  Gear         .-.    ...,^,,  .^. 

wheels.  Independent  chuck  jaws  on  the  tail  stock  faces  engage 
the  outside  of  the  wheels  and  support  them  against  the  thrust  of 
the  drivers,  relieving  the  axle  of  all  deflection  or  torsional 
strains. 

The  tool  rests  are  equipi>ed  with  pneumatic  tool  clamps  which 
enable  the  operator  to  change  and  clamp  tools  in  a  few  seconds 


Operating    Side    of    Center    Drive    Car    Wheel    Lathe 


gear  is  provided  with  a  patented  hinged  segment  which  closes 
and  locks  automatically  as  the  wheels  are  rolled  into  the  machine 
and  unlocks  and  opens  automatically  as  they  are  rolled  out,  no 
manipulation  being  required  by  the  operator.  A  motor  driven 
elevating  device  operates  a  hinged  track  upon  which  the  wheels 
are  rolled  into  the  machine,  thus  l)ringing  them  up  into  line  with 


without  the   use  of  a   wrench.     The   wedge   action  of  the  tool 
clamp  forms  a  positive  lock  independent  of  the  air  pressure. 

The  power  feed  is  directly  gear  driven  and  is  positive  in  its 
action.  It  has  a  range  from  %  in.  to  fs  in.  per  revolution  of 
the  face  plate  sustained  by  6.4  feeding  strokes  per  revolution, 
giving  practically  a  continuous  feed.    The  tool  slide  has  a  rapid 


.^ '*'■>'  , 


V',  -■■:, 

i  ■  ■■  ■ 


■4      -- 
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'     taiiVmg  rhe  u-;^a^  luotl-ik'ii^^^  method  < if  control  .if  the  niachirit-. 

>    .      The  clutch^  c-'iisists  (»f  a  pulley  ./  wiiich  runs  loo^c  upon  the 

.  .     -Jittb^^d^  tilt  'i-TaliC:  ^ccluon  C",  the  laticf  bfitig  ko\c<i  lu  the  shaft. 

:        The  trictu  ji  riiiir  i?  is  split  t<i  lU  the  head  of  tlie  cxpatisioti  piti, 

which  15  c/i'trute:<l  Uy  a  Uvcr  /■.     This  >h>t  in  tiio  riua  is  pr.iviUe"! 

.    "    \Vith  >tei-T /actf.t'.  Avitlistan(l  the  wear.     Tho  cam  /'  whieh  ..por- 

.  ^'   atcs  the  ylutch.  i-i  I'f  the:  spiral  type  arid  is  cutnrulled  hy  a  r«'d 

.    <tittabiy  ;atta,chcd  tu  Oi^^'fo^  tiie  inacliine.  : •■ 

C  V       LVvV>tVyij>;i^^  fhe  frv>sure  uf  the  foot-pedal  the  operaifon  .if  the 
•  .  hiiilinac't  uui>-  [•e,perfeetly  O'intrulkd ;  a.-i  tiie  pressure  increases  the. 
..     force  ptriVc  cuui,.nuaiii>t  the  har-ietieil  <teel  r.>Il  in  the  epd  •»t  tlie 

■•  ■  VIevef  t?«  in^*f«t»ihljaii<l  the  exiKVn.><ion  pin  tit;lUens  tiie  frictioil  riny 
•;/•  fietxveeii  the  ptvlkv  i«'»d  tlie  brake  section,  the  am-'Unt  ..f  «lippam- 
^.'tietVWeeft;  these   iw-'   nicniliers   depi-mting   entirely   upon   the  pos!- 

.     'ti'm/<,H'  iTk.  i^iln.:  ..  N  he  ijpiTati'iii  of  t       Iirake  i-.  autnmatic,  it  b.eiuii 

.    ■  r<4Hised  ■\vli^:>.rire  haiirnicr  is  in  ni<.itioii  .md  applied  on  the  relea-e. 


V   sA  VeiM^Jtfy  >K''u^o|H.(l.  caT'  wheel  hralve,>iu»e  ..f.  tJk-  hiieri  type 

-  •  \vhich'  &^ i'lafmcii  l...  have  «iveii .  exeelhiu   rv-illts  b. >th  in  m  r\ .Ve<- 

:'..  and  lah«^f;>.V':'t;t^/tist:?.  is^  nv  ilei.iil  in  tho  enirravinu,     \U'< 

■.;iD<h.:.C' it  Ik-  '^iH•t■•i^  a  special  ca,>t  ir-n   mixture  potired  ar*  rn  ! 

;,tWcc  ijuerts  bf-in;tileatile  irV^n  Avlrich   form  an   integral  p:(rt  .i 

thc'.hack.  ii^n'i  his<»t  the  sh.K;.     The   inserts  are   rectam^ul.ir   'ji 

>ect.icm  tind' in:  the  ce^^^^^^  i?  a  thist  pocket,  the  opening  of 

.   >vhich/in.rht- favt^bf  the  sh'»c  fs  M  uv.  wide  by  2\i  in.  lonij,     i  he 

;    back  of  the  shoe,  js  so  f<  rmeil  that  it  i^  well  seenrcil  to  the  ca>>t 

Iran  hi'(ly  tit^I- sitflfefiiiJg  rih:«  are  mchnled  on  tlie  inside. 
■yr^A.tvii-i:^r^.^'^r\(-.':jir:'xhvii-   sh'ie--   hn^    recin'ly    been    marfe  at 


■'T\f.  yo 


:-:j«r 


'Sec'hn^^iD. 


.  ^«c  •*;>«. 


■■:;i--i* 


.  ■.  ■■:-■■■      -\i^--r.  ••••■  I-    fl^^  I  Y 


'^ 


betaifs  of  Brake  Shoe  with    Oust   Pockets   in   the   Inserts 


•  Purdite  i'tnvvt^it)'  "aildi  it  i>  under.-lo-Ml  that,  the  results  w irt 
'.' Very  iav:.iiral'i'ev    NyiiViV.tisted  '-'t^  a  ca^t  iron  wheel  at  a  ]kre.s»tire 

'U'  2.80.^  Iti.  it  <k\el.oi.vd  .1  coel'tuhnt  ..f  friction  of  J8.01  per  cent; 

when  the  pres^iife was  increased  1<»  '^m*^)  lb.  the  coefticietit  \va^ 
...20.37   per   Cxut.  .T  by   the    Master    Car 

'  lUiihlers'  5peci:'c;ttiofj9  are  22  and  16.  re-pectively.  \  similar 
-  test  <^n  a  stt&I  uliect  developeil  coeftlcients  '>f  lr:"'2  per  cent    at  a 

brake,  shoe >ri-sHi>i',<>r^.<*'0  lb.  an«l  11.96  per  cent  at  12.CMJ0  lb. 

'as  conipar«»i  with  the  specitication  requirettients  of  12.5  per  cent 

;  'and  11  i'<?rvv.:ent;.  respecti\'eK\     Oil  thv  steel  wheel  the  loss   in 

>\eitrht  f«'r  each  ItlfMUXKflfM)  ft.  lb.  (vf  work  tlone  at  an  initial  speed 

:'  «m"  65  miles  tKf.jViitr- was  1.04.1b.;  the.  specifications  pertnitting  a 

nUi^v5inui|Vr|:V4  .lb.  \The  ayet"^  >top  on  the  steel 


wheel  under  \2,0iK)  lb.  br 


|(i\- 

■!  ke'  s'l 


\oi    S'».  So.  6 


6.840  lb.,  was  1.348  ft. 
tance  of  .>to|i  niidi  r  tlie  1( 
hii;ii  pressure  it  was  uid; 
riiis  shoe  is  kniAvn  a,> 
special   fi;iture>.  of  its  eo 


ke  shoe  pressure  was  S9Q  ft.  and  nnde 


n  the  cast  iron  wheel  the  avera;;e  di- 
w  pressure  was  1<S1  ft.,  while  under  tl. 
440.  ft.-i   -:^.. '.-^  \    .        ,    ,\'  •-. 

the  .'^trei-lvr  safety  brake  shoe  aiid  th-': 
tructioii   lia\e  been  patented.      Its 
velupnunt    is    in    the    h;u|-ls    <~if-  A.    Mitchell,    Lk;d ford    Imildin.i; 
Chicaj;o.  111. 


A  POSITIVE  NL  1    LOCK 


The  iltn>trati  >n  >Iiou  , 
tfve  Jockin.i;  tyjie  which 
«v:rew'i  This  .hvice  was 
liolitan   TnWi  r.    Xew    \"[ 

llio  "iuil  ink  c<in>i-<l> 
■<<et i.t 111  a: ic I  the  set    screw 


I   nut   bukinn  boh   aiul   nut  <''t   a  p^si- 

unlocked    by   nuans.of  a   small    se; 

lev  eloped   by   Sc.luim    I'.iothcrs.  Metr^  - 


f  three  jiarts :  a  sprins--.  :.'»•  rtKivalHo 
b\  uliii-h  it  i^  indocked  and"  iield  ir 
pMsilioti  .lor  the  ajiplicatiln  of  tlie  mil.  The  iiVov  .dde  sec-tioii 
i-*  applied  t'>  a  slojtthroviJi  t He  bolt,  in  uhieh  it  lia-i  aii,  anioutit 
tif  loitiiituffinar- play  eifualt..  ..iiedialf  the  pitch  ol'  the  thread. 
le  >priiii;  i>  playe.l  in  a  rive>.-i  .uv  live  ri.\j>  of  the  bolt  t.iwurd 
the  heiid  fr.viu  thv  tiv  \  a.bU|>et-li'^*n  and  the  -et  ^.irew   is- threade.i 


^iwiiii(iiil,y|i<»Mti' 


A    Positive 


Nut    Lockinq    Device 


.ut  in  the  bore  of  the 


into  tbi-  iiid  ..f  till'   li..It.     Il'ur  sloi^  AVc 

nut   I..'    tlie   depth    of   the   lli|i:i<i--.  .       . ■ .  '  '  ■    :. 

In  ap])|yiiiLi  ilie  nut  the  let  mtiu  is  inserted  in  the  etn!  .-if 
the  bolt  and  ii>:btined  a'^-l'i-'l  the  movable  .>ection  until  the 
thrt\id>  -on  both  are  in  aliiunuiit.  .\fter  the  nut  has  beeii 
tiuluened  the  set  screw    isiemoved  and  \v heir  a   sli^iht  tttm  ot 


I  he   nut    briny,s   one   of   tht 
fi.'rn  tile  threads  on  the  hut 


»|i>ts   in    line   with   the   movable   sec- 
rare   forced  out  of  aliiiemeiit   witlv 


fliose  . .it  the  b'dt  liy  the  -.ution  of  the  coil  spruit.     The  nut  i* 


lht!s  locked  and  can  oiil\ 
»n  the  end   of  the   b.  dt. 


turn .*d.  after  in^rrtiiiy  i!u-  >et  screw? 


coMiiiNAiioN  o.v^-a(:i:t^  li:m{  wei.d- 

L\G  AND  C  JITING  TORCH 


;  Tjiil'.  jIhi-*tr;Utoii<  wli.iiv  . ; 
ad.tpted  li  I  both  w  eldinii  .a»i< 
bruUuht  out  bv: tlie  I  nij.ieriai 


ei>nUiinatiou    <is-y -acetylene    tcircli. 

eiiltniy   .•prratiou's  which   iKe;   been 

!ra->  M ant' fact urint;  (  ompany,  CIut 


Welding    Torch    Showing    tht    Cutting    Attachment     Removed     ' 

cago.    Tiu'  w  iddinij  equipment.  Is  shown  in  one  of  the  ilkistr.atij->n3v^ 
is  tnade  up  of  the  torch  body  a  id  a  sectional  tube  having  itraigiif,, 


.  -..  'T  ■ . 


■  •.  .^^  -. 


June,  1915 


k.\IL\\  A^    ACa-    S AZETTn:^  MECHAXICAI-   1^1)1  rmN 


321 


.'■\\(i  curved  cxtensiun?.  to  which  iritcrchatiiio:ihlc  tips  arv  appliefl. 
By  rcnirivin.c;  the  vxtcimiuH  from  tlu-  c-iifl  nf  the  luhc  the  vycUliuii 
•!Ua,«.'li"i<^""^   may  ho   ap]»lir(l.   the  iit<l   of  ansiliary  fixyiicn  tube 


Torch    Arranged    for   Cutting,   with    Welding    Head    Removed 

;  ieifigjiisertcd  hetweenthe  c.>ptrol  valve  i>»ti  the  tor^rh  Ji-^ily laHif  the 
!; 'ho-e  comiei-ti'in.  A  cintniemly  lr>eaU-<l  \aKc.. ff'r-tMUiruirui:.;  the 
'    -it^^iiTiary oxygen   >ui^+U  vi'  ►nns  ;i  )«rrt  <>f  the  oiiyiiii^  atvychineiu. 


CtNTHk  DRI\  H  CAR  WIIK BL  I.A  1111- 


*"'  A  center  driye  c-ir  wJiecr  l.vtiic  (lcve1oy,e4  hy  the  \"iU>-I{eineiiJr 
f'.'*«tv«l  Coiiip;.tiy^  X'Av    i'ork.  iiuhi  h'tiJ^  >e\..r;il  uKproveil   tealtires 
i;ai  jeoenily  heeai  Imilt  at  \u  Xiles  iilant;      Tfte  inipn jvenn^rit  o.t 
-ir<-ate->t  iMipi-rtauet.-  Jir  the  d<.'>iyt! v'   tiiisJU'Vohint*  i^  tlse  ^^^o  o?^^ 
:ttVei' keriiniiJi'ine    dVivniii /jieur    hiMvird/  ^f    tht\    u>ual    tyiurr; i';:! 
■straiiiht    toutlie't   year.    The    lathe   is   desii^iie*?.  tM    uumv  KuheeK; 
rr..im  J!S  in;  to  4i;in;  in  <Iiauivicr  .>ii  tlie  trea'I  aiirl  will  lake: t>tu-. 
>>le    foutlials    irj/'  to  :6^  ,i    iii.   \n    I'.i.uiieler,-  ;:Tlie   opcniijyf   iii    the;J 
■^]»<n^l  islXl*  iw>  -wiJ^^^  accK|iini.i«lates  uxlesttii  tVi  '9?  .^  Vhi:  ^in' 

.'.lialneter:  the  Tjiaxiimun  4i>taiue  IVetueen.  eeitter.s  i<  O4  |h.. 
'."The  herriiii.tli"'ne  flrivini*  ;iear  i>  piKirtUed  oiva  spoul  rvvulviuii ; 
jitU  large  hearings  in  the  heel  of  the  iiiaohine,    Thv  eivils  i>Y  :tlH-, 
*paol  are  tlie  face  plates  whieh  oari'y  the  drivers:     The  <|rivitiji 


the  ccHtcr.  The  tail  stocks,  hy  whic^i  ti»e  rtKc^el5  aire  cetrtefetl, 
are  moved  *>it  the  hed  and  clamped  to  it  hv  air  cylinders,  the 
<i)<ratJmi:Vfilv^V'^  ''^  \\ iiidi  are  uithin  patsy  reach  of  ^lie  <>peiat9i;- 
Each  Jiice  ji*late  is  equii»ped  with  three  pair>:  ;af  dri^vrs  tfn- 
gauihiif  the  inside  of  the  wheel  iiear  its  circinutercnce. .  Tiiose 
are  tiiihteued  hv  haiK*  aiwl'  xert  n  ;nnif'trn>  pre-sim-  nciaiu-Jt  the 


Batk  of    the    Car    Wheel    Lathe    Showing    Automatlcliny    Operated 
Gap   in   the    Herringbone   Gear      :- "  .         . 

;  uhvi'lr-:     ivid^i;p.en«ktit  chuck  jaws  oh  ihe  t:iil  ixftc^  fjiet's.  eiigag^ 
the  uiitsiiie  rij"; the  w  heels  and  svipport  theni  ai^aiiist  the  tltru^.*?!^ 

vthv    drivers    i^lievint;    ihe    :ixle,i>l    ;U)    .detTecti«»it  >:i*r    tprsi(jiial 
•^in>in>.- ■■-:  ^>  •■■■,,  .  '■  :'-'--r.^  .'-..' '■■'-.     ""'?'       :'-'.':,^:':' 

%  he.  t>>r»l  t-ei^is,  juri-  e'lnippeil  with  pncitiMatic  t'>  il.  clamps  whSch 
^  ;n:ri«le  ilK  i  >P't<>tt>r  to  ylirmj.;.!-  antl  ehnhl»"to*>ls  '\i\  i\  ,tv\vv.  seotMidl^ 


f 


h 


lEHtWT-PDWDCet 
iLESTOOLWORSS 


Operating    Side ,  Of    C-enter    Drive    Car    Wheel    Lcithe 


^■cear  i?  pro\ided  with  a  patented  hinged  seyineiit  which  cl<i;»<?s 
-'\i;Jid  locks  auicniaiically  as  the  u heels  are  ndled  into  llie  iiiachine 

:  iind  imlncks  and  oi)Cns  autonKitically  as  they  arti^  foHod;^iut;  110 
'■■:_.■  n^auipiilation  hciqs?  required  hy  the  ojrerator;     A  motor  drivefi 

:<.lcv;Uinir  device  i'l^erHtes  a  hini;ed  track  tijion  which  the  wheeU 
:,  :.vre  riilJed  nttii  the  fnachine,;  thus  hriiiyi;v;r^l^m  :up  ipt-^  line  witli.. 


\\i:hoiit  thG.  ttse  of  a   urench.     ThV   wettge  rrctiott  6f  the'  toc^  <; 

clanip  forms  a  |»fr>siti\e  h>ck  independe-iu  of  tire  air  ijressurc.     '  '■. 
;     Ihe  ^ow^r  feed  is  directly  3;ea^  dri^cft  and  is  positive  in  its  ;< 

action.    It  h'is  a  ranire  frotn.^js  in.  to  >«  in.Hcr  rcvolutttui  of, 
;tli<?   Uice   plate  >H«-!ainedhy  (»,4  ieediilc,  ;viri;>kes   per  revolntion.^ 

ijiviiiit^practicaliy  a  ctintimioii>  fi-ed;    Tlii^  I'M^l  ?h*Jc  ha^s  a  rapid 
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» •  ■  -r-  ■ . 


i:  in  and  out  adjustment  and  traverse  by   hand,  the  slide   screws 
.■  being  litted  with  ball  thrust  bearings  to  facilitate  ease  of  oper- 
ation.     The  tool  rest  can  be  swiveled  to  provide  for  tapering  the 
.  wheel  treads.     A   simple   calipering  device  attached   to  the  ma- 
chine  enables   the   operator   to   readily   size   both   wheels   to   the 
same  diameter,  "'■',-  /    '*■.":- 

The  lathe  is  driven  by  a  50-hp.  variable  speed  mutor  and  a 
5-hp.  constant  speed  motor  is  provided  to  operate  the  wheel 
lifting  mechanism.  \\  hen  furnished  for  direct  current  both  n:o- 
■  tors  are  equipped  with  dynamic  lirakes  which  enables  the  ojier- 
r;  ator  to  stop  the  driving  spool  in  any  desired  position  and  to 
•'accurately  control  the  height  of  the  wheels  wiien  lifting  tiieni 
'-■'.  to  the  centers  of  the  tail  stock.  .Ml  gearing  is  thoroughly  guarded 
•   and  provisions  are  inade  to  protect  all   bearings   from  dirt  and 

•.^jeWp^,, ;  ■  ..>.^:'.^:;-;y'^'-:V%-'LX4.:-::-'-;;--^-  '-^r  '■:<■■':■■/'/:;:■■  -,'':■%.... 
^   i^   ■     AIR  PUMP  GLAND  NUT  LOCK        /• 

A   device    for    securely   locking   air   pump   gland   nuts,    which 

also  serves  as  a  protection  to  the  swab  against  dust,  has  been 

;   <leyeloped  by  X.  T.  Cline.  air  brake  foreman.  rittsl)urgh  &  Lake 


•. •.  V -^  '    T -•;  Gland   Nut  Lock  in   Place  on  the  Pump 

-y.Erie  at  McKees  Rocks.  Pa.  It  consists  of  a  split  sleeve,  the 
•■./halves  of  which  are  hinged  together  and  held  in  a  closed  po- 
;>.   sition  by  means  of  springs  applied  to  the  hinges.     In  one  of  the 


Nut    Lock   for    Air    Pump    Glands 


i''vvV^;.V^!;y..H:  Vol.  89,  No.  6 


illustrations  the  device  is 
surrounds  the  two  gland 


shown  in  place  on  the  pump  where  it 
nuts  and  covers  the  intervening  space 
occupied  by  the  swab,  ihe  interior  of  the  sleeve  is  provided 
with  two  internally  proj toting  lugs  at  each  end.  which  are  de- 
signed to  lit  into  the  spanner  grooves  of  the  gland  nuts  when 
the  latter  are  properly  li  led.  Since  these  two  nuts  are  tight- 
ened in  opposite  directioiis  neither  can  slack  ofif  when  the  nut 
lock  is  in  i)Osition  witi  out  tightening  the  other,  and  both 
must,  therefore,  remain  t  ght.  The  device  may  be  readily  re- 
moved and  to  prevent  m  splacement  should  be  attached  to  the 
pump  by  a  short  chain.  Oil  holes  are  provided  through  the 
sleeve   for  oiling  the  swa  i.        .  ;•    ...  ■    -  .■■.  .  ■■    ^v  --.  <•  .-.  ,.    .  .i. 


HARD   GREASE    PRESS 


A  press  for  forming  tile  grease  cakes  used  in  driving  box 
lubricators,  as  well  as  caniles  for  rod  grease  cups  has  been  de- 
veloped by  the  Franklin  liailway  Supply  Co..  30  Church  street. 
Xew  York.  The  device  c<i  isists  of  a  bo.\  for  hoMing  tiie  grease 
which  is  closed  at  one  end  l)y  a  plunger  operated  by  a  16  in.  by 
12  in.  air  cylinder  and  at  he  other  by  the  form  through  which 
the  grease  is  pressed.  .V  f  )rm  cover  which  may  l>e  slipped  over 
the  end  of  the  form  is  p  ovided  to  facilitate  compressing  the 
grease  in  the  box  into  a  cor  ipact  cake  before  it  is  pressed  through 
the  form.  ..":.:"■      /,•■.■.."'*•■,■".';.  ■.^"■-    ■v.^-.-^-v  "■■;.:.•.• ',  ^  1" 

When  the  cover  is  remo  ed  and  air  admitted  to  the  cylinder, 
grease  is  forced  out  through  the  form  onto  a  table  where  it  may  be 
cut  into  suitable  lengths  bl-  means  of  the  knife  held  between 
jiuides  shown  in  the  illustration.    It  being  almost  impossible  to  re- 


Press  for   Forming  thriving    Bex   Grease   Cakes 


moxe  the  form  ]->y  hand  from 
the  body  of  grease  which  is 
form,  a  small  vertical  cvlind< 


the  end  of  the  grease  box,  owing  to 
)artly  in  the  box  and  partly  in  the 
r  has  been  placed  under  the  form, 
with  its  piston  acting  against  Vhe  bottoui  of  the  form.  When  air 
is  admitted  to  the  lower  end  o  '  this  cylinder  the  grease  is  sheared 
at  the  end  of  the  box,  and  the  form  raised  high  enou.gh  so  that  it 
may  be  readily  removed.  .\  ;pring  above  the  piston  insures  its 
return  to  the  lower  end  of  thf  cylinder  when  the  pressure  is  re- 
moved.    -^-^  -■'•'■       '•'••':       1 


Repairing    War    Ships. 
machine-shop  equipment  insta 


an  indication  of  the  complete 
led  on  some  of  the  tnodern  battle- 
ships and  tenders,  the  following  ecjuipmcnt  of  the  U.  S.  S.  Mel- 
ville— a  torpedo-boat  destro\tr  tender — will  be  of  interest: 
Three  22}/2-in.  geared  drills,  ikvo  l6-in.  friction-driven  sensitive 
drills,  one  24-in.  portable  rarial  drill,  two  double-emery  floor 
grinders,  one  double  floor  buffer,  two  hacksaws,  two  center 
grinders.  .All  these  tools  are  electrically  driven. — American 
Machinist. 


New 


The  roundhouse,  machine  shops,  car  sliops  and  a  large  part  of 
ihe  rolling  stock  of  the  Alaska  Xorthcrn  Railway  (the  govern- 
ment-owned road  I  at  Seward.  Alaska,  were  destroyed  hy  fire  on 
May  10.  . 

The  special  committee  on  the  Relations  of  Railway  Operation 
to  Legislation  has  issued  a  bulletin  sh(<wing  that  on  January  1 
last  there  were  in  service  in  the  United  States  12.900  all-steel 
and  5.700  steel  underframe  passenger  cars,  and  43,512  wooden 
cars.  Of  the  passenger  cars  acquired  I)y  the  roads  in  1914.  74 
per  cent  were  all  steel;  and  of  956  cars  under  construction  Janu- 
ary 1,  only  three  were  of  wood.  Seventy-five  per  ceiit  were  all- 
steel.     ■:.--\t:~-    -i:  :■-■':■  ■■':  ^.,-;,-'-^..--.'.  ':■•■":■.-■■•■  :^:';-^  --'h..^) 


SPECIAL    TRAIN    TO    ATLANTIC    CITY    MECHANICAL 

:':-^^-'-y  ■,■•.•'>•:>.;-;.■,      CONVENTIONS     --Vv -^^^-v'f-.'.V;;'' i:!^:?:;; 

The  Pennsylvania  Lines  have  announced  that  for  the  accom- 
modation of  tiiose  who  will  attend  the  c<inventions  of  the  Mas- 
ter Mechanics'  and  Master  C  ar  Builders'  Associations  at  Atlantic 
City  next  month,  a  special  train  will  he  pruvided,  leaving  Chi- 
cago at  5:30  p.  m.  on  Mouda}-.  June  7.  and  arriving  at  Atlantic 
City  ahont  5  p.  m.  the  following  day.  The  stimmer  tourist  fare 
will  l>c  $31.15  for  the  round  triji.  tickets  good  tu  return  within 
30  davs,  with  an  extra,  fare  oi  >'4.  .       ■ 


.y  /      V:;  :i   AIR  BRAKE  LAW   MORE  RIGID      ^V^^^; 

In  the  United  States  Circuit  Court  of  Appeals  at  Richmond. 
\'a..  Mav  4.  the  judges  affirmed  unanimously  a  decision  of  the 
District  Court,  holding  it  unlawful  for  a  railroad  to  require  the 
use  of  hand  brakes  to  control  the  speed  of  trains  while  on  the 
road;  that  is  to  say.  presuma1)ly.  at  all  places  where  the  law 
requires  tlic  train  to  be  equipped  with  air  brakes  in  condition 
for  use.  The  contention  of  the  road  was  that,  with  long  trains 
on  descending  grades,  the  use  of  the  hand  brakes,  to  supple- 
ment the  air  brakes,  was  necessary  to  safety.  The  court  held, 
in  substance,  that  excepting  in  extraordinary  emergency  the  use 
of  the  hand  brakes  in  such  a  situation  is  contrary  to  the  air^ 
brake  law.  c'r.'^' .  -v;^  .^  •  •  y'v-!:^:.    ' -. 


'"    U/;';;^;    meetings    and     conventions       S-l   :V: 

Canadian  Raiiuay  Club. — At  the  thirteenth  annual  meeting  of 
the  Canadian  Railway  t  lull  ofiicers  were  elected  as  follows: 
President,  L.  C.  Ord :  lirst  vice-president.  R.  M.  Hannatord; 
second  vice-president.  George  Smart ;  secretary,  James  Powell, 
and  treasurer.  W.  H.  Stewart.  T.  C.  Hudson.  E.  E.  Lloyd,  J. 
Hendry  C.  Manning.  E.  B.  Tilt  and  Prof,  H.  O.  Keay  were  aii- 
pointed  on  the  executive  committee,  and  W.  S.  Atwood.  W.  li. 
Winterrowd  and  F.  A.   Purdy  on  the  audit  conunittee.      •     ;  S 

'\' American  Society  of  Mechanical  Engineers. — The  Chicago 
section  of  the  American  Society  of  Mechanical  Engineers  held 
its  last  1914-15  seasonal  meeting  May  14.  1915,  at  the  I^  Salle 
Hotel.  Chicago.  An  interesting  paper  on  Electric  Locomotives 
was  presented  liy  .\.  F.  Batchelder  and  A.  H.  Armstrong,  of 
the  General  Electric  Company.  Schenectady,  N.  Y.  The  follow- 
ing officers  were  nominated  for  the  following  year:  H.  M. 
Montgomery,  chairman:  Joseph  Harrington,  vice-chairtnan : 
Robert  E.  Thayer,  secretary,  and  H.  T.  Bentley  and  C.  E.  Wil- 
son as  other  members  of  the  executive  committee.    ?  "  -■^;-'.-; 

:  -American  Railroad  Master  Tinners',  Coppersmiths'  and  Pipe- 
Utters'  Association. — At  the  third  annual  convention  of  the 
American  Railroad  Master  Tinners'.  Coppersmiths'  and  Pipe- 
fitters' Association,  to  be  held  at  the  Sherman  House.  Chicago, 
from  July  13  to  16.  papers  will  be  presented  as  follows:     Auto- 


genous Welding,  by  W.  J.  Moflfett.  C.  Borcherdi  and  J.  P.: 
Hahn;  Tinware,  by  A.  Paulis  and  J.  P.  Shoemaker:  Crude  Oil 
Burners  and  Forges,  by  W.  J.  HoflFett  and  J.  E.  Harbough: 
Locomotive  Jackets,  by  O.  E.  Schlink.  W.  W.  Nash  and  T.  J. 
Burke;  Lubrication,  by  C.  Borcherdt  and  A.  1).  Homer;  Smoke 
Prevention,  by  J.  G.  Thompson  and  J.  S.  Richards;  Metals  and 
Their  Alloys,  by  G.  B.  Hosford ;  Gaskets  and  Their  Application 
to  Locomotives,  by  I'.  Bucholtz ;  Coach  Heating,  by  G.  Schwenk 
and  Y.  B.  Gralike.  and  Piping,  by  \\  .  E.  Jones. 

National  Association  of  Corporation  Schools. — The  third 
annual   convention  of  the   National   Association  of  Corporation 

■.Schools  will  be  held  at  the  Hotel  Bancroft.  Worcester.  Mass.. 
June  7  to  11  inclusive.  I  lie  convention  is  held  in  Worcester  this 
year  as  the   result  of  an   invitation  tendered  at   last  year's  con- 

,/vention  by  three  of  Worcester's  leading  industrial  concerns — the 
Norton  Co..  the  Norton  Grinding  Co.  and  the  American  Steel 
&  Wire  Co. 

The  National  Association  of  Cor|>6ratHm  Schotils  was  founded 
January  24.  1913,  and  its  first  meeting  was  held  in  New  York 
University,  New  York.  The  functions  of  the  associati<.>n  were 
designated  as  follows :  to  develop  the  efficiency  of  the  individual 
employee:  to  increase  eflficiency  in  industry;  and  to  influence 
courses  of  established  educational  institutions  more  favorably 
toward  industry.  The  first  annual  convention  of  the  asst^ciation 
-was  held  at  Dayton:  Oliif).  September  16.  1913.  and  the  second 
annual  convention  at  the  home  of  the  Curtis  Publishing  Com- 
pany. Philadelphia.   Fa. 

Western  Raihvay  C7h/>.— The  Western  Railway  Club  held  its 
annual  meeting  at  the  Hotel  LaSalle.  Chicago,  on  May  18. 
Dr.  W^  F.  M.  Goss  presented  a  very  interesting  address  on 
his  experience  in  Germanj-  at  the  time  he  visited  that  country 
tor  the  purpose  of  studying  locomotive  superheater  practice. 
He  paid  special  tribute  to  Robert  Garbe  and  Wilhclm 
Schmidt.  Wilhelm  Schmidt  perfected  the  superheater  and; 
which  was  by  far  the  most  arduOus  task,  interested  the  im- 
perial governincnt  in  its  adoption.  Robert  Garbe  was  the 
chief  mechanical  officer  in  charge  of  the  superheater  locomo- 
tives of  the  government  lines  and  to  him  js  due  the  success 
of  the  sui)erlHater  in  actual  practice. 

A  unique  form  of  entertainment  was  presented  with  W.  E. 
Symons  and  the  Boosters'  Committee  of  the  club  as  the  lead- 
ing actors.  Mr.  Symons  attacked  the  Boosters'  Coniniittee  in 
a  most  emphatic  manner  and  bad  the  entire  assemblage 
thoroughly  wrought  up  with  his  insinuations  and  accusations. 
This  was  carried  to  such  a  point  that  finally  the  president  had 
to  call  on  the  Boosters'  Committee  to  escort  Mr.  Symons  to 
the  refreshment  room,  and  not  until  then  was  it  apparent 
that  his  tirade  was  a  part  of  the  entertainment  program. 
The  following  officers  were  elected  for  the  ensuing  year: 
President.  H.  H.  Harvey,  general  car  foreman.  QiicaRO: 
Btirlington  &  Quincy;  first  vice-president,  W.  E.  Dunham, 
supervisor  of  motive  power  and  machinery.  Chicago  &  North 
Western;  second  vice-president.  .\.  R.  Kipp.  mechanical  su- 
perintendent. Minneapolis,  St.  Paul  &  Sault  Ste.  Marie;  secre- 
tary and  treasurer.  Joseph  W.  Taylor;  executive  committee;, 
A.  LaMar.  master  mechanic.  Pennsylvania  Railroad;  George 
S.  Goodwin,  mechanical  engineer,  motive  power  department. 
Rock  Island  Lines,  and  Edwin  G.  Chenoweth.  mechanical 
engineer  car  department.  Rock  Island  Lines.  The  secretary 
reported  a  total  membership  of  1.395  members  and  a  cash 
balance  of  $132.54. 

American  Society  for  Testing'  Sfafcriats.—Thc  eiigftteeftth 
annual  meeting  of  the  .\merican   Society  for  Testing  MateriaLs 
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■wilt  be  held  at  tlie  Hotel  Tra\nn.rc,  Atlantic  City,  X.  J..  June 
22  to  26. 

At  the  first  session  meeting,  on  Tuesday,  June  22,  at  11  a.  m.. 
opening  business  will  be  conducted  and  reports  will  be  received 
frum  the  committees  on  Standard  Specifications  for  Coal,  and 
on   Standard   Specifications   for   Coke. 

At  the  second  session,  on  Tuesday-,  at  3  p.  m..  reports  will  he 
received  from  the  coinmittees  on  Standard  Specifications  for 
Wrought  Iron;  Standard  S])ecitkations  for  Cast  Iron  and  Fin- 
ished Castings;  Corrosion  of  Iron  and  Steel,  and  Standard  Tests 
of  Insulating  Materials. 

.The  subjects  assigned  for  the  remaining  sessions  are  as  fol- 
lows: ■  ■''  T  :  '■■•■'■' 

Third,  Tuesday.  Jtme  22,  8  p.  m.,  Xon-Fcrrous  ^ietals.    '-^A 

Fourth,  Wednesday.  June  23,  10  a.  ni..  Steel. 

Fifth,   Wednesday.  June  23.  8  p.  m..  Heat    I  riatnunt  of   Steel. 

Si.xth,  Thursday,  June  24.  10  a.  m..  Testing  .Apparatus.  Anumg 
the  four  papers  to  be  presented  at  this  session  will  be  (jne  by 
C.  D.  Young,  engineer  of  tests,  of  the  Pennsylvania  Railroad, 
entitled:  The  New  Physical  and  Chemical  Laboratory  of  the 
Pennsylvania  Railroad  at  .\ltoona. 

Seventh.   Thursday.  June  24,  3  p.  m..  Cetnent  and  Concrete. 

Fighth,  I'riday,  June  25,  10  a.  m..  Ceramics,  tiypsum  and  Lime. 

Ninth.   Friday.   June   25,  3   p.   m.,    Preservative   Coatings   and 

Lubricants.  ■;:.-\'-'ti;;'-;  ■<■;'■■■-.■    •-  •     .;  ''y.  ■'■.  ^  :vV\/' ,".^     •  ''■ 

Tenth.   Saturday.   June   26,   10  a.   m..   Road   Materials,   Timber 

and  Rubber 

Recreation  periods  are  provided  for  Wednesday  afternoon  and 
Friday  evening,  and  a  smoker  is  announced  for  Tlnirsday  eve- 
ning. Special  rates  have  been  secured  in  the  hotel  for  the  mem- 
bers of  the  society  and  their  guests.  In  addition  to  the  reports 
of  the  standing  committees  and  the  presentation  of  monographs 
on  the  special  subjects,  the  convention  will  consider  four  pro- 
posed amendments  to  the  by-laws  afifecting  meml»ership  and  the 
adoption  of  standards. 


Personals 


..•'■~         The   following   list   gives   names   of   secretaries,    dates   of   next    or   regular 
.'■-[meetings,  and  places  of  meeting  of  mechanical  associations.  .,    ,•  . 

••■Air   Brake  Association.— F.    M.    Xellis,   S3    State   St.,   Boston,    Mass. 
■•••'■"American     Railroad     Master     Tinners,     Coppersmiths    and     Pipefitters' 

".:.'--••.       Association. — W.   K.  Jones,  C.  \   N.   VV.,   3814   Fulton   street,  Chicago. 

^•'  ■■      Annual  meeting,  July  13-16,  1915,  Hotel  Sherman,  Chicago, 

?;-      American   Railway   Master   Mechanics'  .\ssociation.— J.   W.  Taylor,  Kar- 
.:•  pen    building,    Chicago.      Convention.    June    9-11.    1915,    .^tIantlc    City, 

^;.:V'.-,:.r,.v     N.  J. 

c'      American    Railway   Tool    Foremen's    .Nssociation. — Owen    D.    Kinsey.    lUi- 
■-■'■■'■^  nois  Central,  Chicago.     Convention,  July   19-21,   1915.   Hotel   Sherman, 

,;<■;  '  Chicago. 

•■•    '.,■•  American   Society   for  Testing   Materials.— Prof.   E.   Marburg    tjniversity 
.'."-_  of    Pennsylvania,    Philadelphia,    Pa.       Convention,    June    22  26.     1915. 

.'-.;:-       Hotel   Traymore,   Atlantic   City,   N.   J. 
..-■    -American    Society    of    Mechanical    Engineers.— Calvin    W     Rice.    29    \V. 
■.;■-•  Thirty-ninth    street.    New    York.      Annual    meeting,    December    7-iO, 

'  '  -;.,  1915,   New   York. 

:•  Association  oi-  Railway  Electrical  Engineers.— Joseph  A.  Andreucetti, 
■■■■;  .  "  C  &  N.  W..  Room  411,  C.  &  N.  W.  Sta.,  Chicago.  .Annual  meeting, 
.       •■     '■'■       October.    1915. 

Car   Foremen's  Association  of  Chicago.— .\aron   Kline,  841    North   Fiftieth 
Court,   Chicago;   2d   Monday   in   month,   except   July   and   .-Xugust,    l.\t- 
ton   building,   Chicago. 
Chief   Interchange   Car    Inspectors'   and   Car    Forenien's   Association.— 
"   ■;'  ■'  S.    Skidmore,   946   Richmond   street,    Cincinnati,    Ohio.      Annual   meet- 

V-;     ,    ."■         ing,  September   14-16,   1915,  Richmond,  Va. 
/.'international    Railway    Fiel    Association.— C.    G.    Hall,    922    McCormick 
•.■ '■  building,   Chicago. 

■.:■••■  International   Railway   General   Foremen's   Association.— William    Hall, 
1126    W.    Broadway.    Winona,    Minn.      Convention,    July    13-16.    1915, 
:.•■■■'.'.:      Hotel    Sherman,    Chicago. 

,:    r.'lNTERNATIONAL    RAILROAD    MaSTER     BlaCKSM  IT  HS'    .ASSOCIATION.— A.     L.    Wood- 

>•  ..  worth,   Lima,   Ohio.     Convention,   August    17,    1915,    Philadelphia,   Pa. 

.•■;  /Master   Boiler  Makers'  Association.— Harry  D.  Vought.  95   Liberty  street. 
■;.   >>^  New  York. 

•.Waster   Car   Builders'   Association.— J.    W.   Taylor.    Karnen  building,   Chi 
;:  >  cage.     Convention,  June  14-16,  1915,  Atlantic  City,  N.  J. 

-         Master    Car    and    Locomotive    Painters'    Assoc,    of    IJ.    S     and    Canada.-- 

A.  P.  Dane,   B.   &  M.,  Reading,   Mass.     Convention,   September   14  17, 
',    ...  1915.    Detroit,    Mich. 

?■"  Niagara    Frontier   C.^R    Men's    As-sociation.- E.    Frankenbcrger,    623    Bris- 
'!-  -.  bane  building.   Buffalo.   N.   V.      Meetings   monthly. 

■•.''Railway   Storekeepers'    Association.— J.    P.    Murphy,   Box   C,    Collinwood, 

Ohio. 
:v>- Traveling  Engineers'  Association.-^W.  O.  Thompsoii    N.  Y    C.  &  H    R 

East  Buffalo.   N.   Y.     Convention,   September  /-lO,   1915,   Hotel   Sher- 

taan,  Chicago,  111. 


■If  >■■■ . 


•■•  .*•'•■ ' 


/.'  is  our  disirc  to  make  ]thcsc  colutinis  cover  as  completely  os 
possible  all  the  changes  ti  at   take  place  in   the  mechanical  de- 
partments of  the  railzivys  jf  this  country,  and  zve  shall  greatly 
•ippreciiitc  any  assistance  tl  it  our  readers  may  give  us  in  helping 
to  bring  this  about.. 


L 


ENERAL  -/^-r/^^:/'/  .-.;■/ •■■'J-  ■  :r. 
IIenrv  Barti-ETT.  mechanical  superintendent  of  the  Boston  &• 
-Maine  at  Boston,  Mass.,  l^as  been  appointed  chief  mechanical 
engineer,  reporting  to  the  fcresident.  He  will  have  general  su- 
pervision over  matters  conrected  with  motive  power  and  other 
cfjuipment  in  so  far  as  maj  be  necessary  to  preserve  the  stand- 
ards and  systems  of  the  raitoad  and  to  secure  adherence  thereto. 
All  i)lans  and  specifications  for  locomotives  and  other  equipment 
will  be  prepared  by  him  ai  d  approved  by  the  general  manager. 
The  construction  of  new  (  quipment  will  be  supervised  by  him 
and  he  will  perform  such  o  her  duties  in  connection  with  motive 
pfiwer  and  equipment  as  mai,-  l)e  assigned  to  him  by  the  president. 
Charles  H.  Wiggin,  superiitendcnt  of  motive  power  at  Boston, 
will  report  to  the  general fnanager.     lie  will  have  charge  of  all 

engine  houses  and  appurtenances,  and 
and  inspection  of  locomotives  and 
aster  mechanics,  superintendents  of 
ent,  general  car  inspector,  general  air 
brake  insfiector  and  the  g^eral  piece  work  inspector  will  report 
to  him. 


locomotives  and  car  shojis 
of  the  maintenance,  repa 
other  equipment.  The  : 
shops,  electrical  superinter 


C.  E.  Brooks,  general  foneman  at  tlie  Transcoiia.  Man.,  shops 
of  the  Grand  Trunk  Pacifii,  has  been  appointed  acting  super- 
intendent of  motive  power  with  headquarters  at  Transcona, 
succeeding  Joseph   Billingha  n.   resigned.    .  . .  .,..-.-^  .■-      . 

S.  J.  HuxGERFORi),  super; nttndent  of  rolling  stock,  western 
hues  of  the  Canadian  N'ortlitrn,  at  Winnipeg.  Man.,  has  had  his 
jurisdiction  extended  over  trie  eastern  lines. 

H.\RRV  .A.   M.xtBKTU,  wlio^-  ai)pointment  as  superintendent  of 
motive  power  of  the  New  Vbrk,  Chicago  &  St.  Louis,  with  head- 
was  announced  in  the  .May  numbefr 
1867.  at  Wellsville,  Ohio.     He  was 


quarters  at  Cleveland,  Ohio 
was  born   on   September  23 


1905,  when  he  was  appointed 
in  that  capacity  for  the  last 
at  Conneaut,  Ohio,  from  wh 
sui^erintendent  of   motive   p< 


educated  in  the  common  ani  high  schools  and  entered  railway 
service  in  October,  1883,  with  the  Xew  York.  Chicago  &  St. 
Louis.  Me  was  machinist  a  iprentice  from  1884  until  1887.  ma- 
chinist from  1887  to  1891,  ga  ig  foreman  from  1891  to  1898,  when 
lie  was  ajijiointed  general  foreman.     This  position  he  held  until 

master  meclianic,  and  he  has  served 
0  years,  recently  with  headquarters 
ch  position  he  is  now  promoted  to 
<  kver. 


W.  H.  Wi.NTERRowD.  mechanical  engineer  of  tli 
ic  at  Montreal.  Que.,  has  Ijten  appointed  assist 
.'chanical  engineer,  with  headquarters  at   Mon 


ical  engineer  of  tlie  Canadian  Pa- 
tant  to  the  chief 
treal.         .- • 


MASTER    MECHANICS   AND   ROAD   FOREMEN  OF      : 

ENGINES  ^-..v-^"^-^ 

T.  C.  B.ALDWiN,  whose  appmntment  as  master  mechanic  of  the 
Xew   York,    Chicago   &   St.   louis   at   Conneaut,   Ohio,   was   an- 


nounced in  the  Mav  number, 


office  of  the  master  mechanic 
boy,  servirtg  three  years  until 


after  learning  the  trade  serv 
imtil  January.  1904.  when  he 
man.     In   May,   1905,   Mr.   B; 


was  liorn  in  East  Springfield.   Pa.. 


June  25.  1875.     On  finishing  ihe  grammar  school  he  entered  the 

of  the  Nickel  Plate  as  a  messenger 
Novemlier,  1892,  as  messenger  and 

tool  room  boy.     He  then  became  a   machinist's  apjirentice  and 


d  as  a  machinist  and  tool  maker 
was  appointed  machine  shop  fore^- 
Idvvin  was  transferred  to  Buffalo, 
X.  Y..  as  roundliouse  f orem  m  at  that  point  where  he  served 
until  May,  1910,  again  becorr^ng  machine  shop  foreman  at  that 
time  and  serving  in  that  capacity  until  his  recent  appointment  to 
the  position  of  master  mechanic.        .    '-■■'.^':':  ■,^■'1  ''y-;.-  -:Ay:J.  k-'^'^;: 


'•■...?  ■_-...••••   .  -..•,-■    -••  '  •  •■•  »■: 


• '  ■,<■•-•■••■■'..  ■-■ 
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J.  H.  Mills,  former!}  master  mechanic  of  the  Ontario  division 
I   the   Canadian    Pacific   at  West   Toronto,   Ont.,   has   been  ap- 
itointed  master  mechanic  of  the  Lake  Superior  division  at  North 
Bay,  Ont.,  succeeding  H.  G.  Reid.  :X''''-'-:'-/.' :-■'■:: ^^^y)~r :.-■': ■ 

W.  J.  PiCKKELL  has  been  appointed  master  mechanic  of  the 
Ontario  division  of  the  Canadian  Pacific  at  Toronto,  Ont.,  suc- 
ceeding D.  T.  Main,  promoted.  :      ;     „  ... 

W.  C.  Se.xly  has  been  appointed  master  itiechanic  of  the  On- 
tario Hnes  of  the  Grand  Trunk  at  Toronto,  Ont.,  succeeding  J. 
Markej',  deceased.  Mr.  Scaly  entered  the  service  of  the  Grand 
Trunk  in  the  erecting  shop  at  Stratford,  Ont.,  as  an  apprentice 
in  1901.  having  previously  attended  the  high  school  at  that  point. 
The  apprenticeship  educational  system  had  at  that  time  just 
lieen  inaugurated.  lie  continued  to  serve  at  Stratford  for  about 
eight  years  as  an  apprentice,  charge  hand  and  finally  as  general 
foreman  of  the  shop  at  that  point,  lie  was  then  transferred  to 
Chicago  as  general  foreman,  in  which  capacity  he  was  employed 
until  1913  when  he  was  promoted  to  the  position  of  assistant 
liipster  mechanic  of  the  Ontario  lines.  He  occupied  this  position 
until  May  1  of  this  year  when  he  became  master  mechanic. 

T.  WixDLE,  formerly  master  mechanic  of  the  International  & 
Great  Northern  at  Palestine.  Tex.,  has  been  app(nnte(l  master 
mechanic  of  the  Denver  &  Salt  Lake,  with  headquarters  at 
Tabernash,  Colo.      -•  -^J  ■•.^■' •':",.  ..  :   -W •»'.'=    ^  '.c.:-;;'^-:^;  .j.-. ; ;- ._ 

.: ■  '■-;o..--:--.'      CAR    DEPARTMENT  - :.;  '■^^'-  :■-■ 

R.  S.  MoLNCE  has  been  appointed  general  foreman  of  car  re- 
pairs of  the  Erie  Railroad  at  Jersey  City,  N.  J.,  succeeding  P. 
}"ox.  deceased.'        .  .'  «-    .  ;..    ■■        -•    ^ 

L.  C.  White  has  been  appointed  general  car  foreman  of  the 
Pcre  Marquette  at  St.  Thomas,  Ont.,  succeeding  A.  White. 

F.  B.  Zercher,  formerly  superintendent  of  car  shops  of  the 
Canadian  Pacific  at  Montreal,  Que.,  has  been  appointed  master 
car  builder.  Eastern  lines,  with  headquarters  at  Montreal.  /^.^;  ' 

•v;       •  SHOP    AND    ENGINE     HOUSE    '   '^ 

"  "H.  G.  Becker,  formerly  general  erecting  shop  foreman  of  the 
Lehigh  \'alley  shops  at  Sayre,  Pa.,  has  been  appointed  general 
foreman  of  the  Delaware  &  Hudson  shops  at  Watervliet,  N.  Y., 
succeeding  A.  A.  Masters,  resigned..;.    :.  .    ^  ...,,.....   ,. 

William  Br.^ndt  has  been  appointed  general  foreman  of  the 
shops  of  the  New  York,  Chicago  &  St.  Louis,  at  Conneaut,  Ohio, 
succeeding  T.  C.  Baldwin,  promoted. 

\\  .  Hope,  formerly  erecting  shop  foreman  of  the  Canadian 
Xorthern  at  Joliette,  Que.,  has  been  appointed  foreman  at  Limoi- 
lou.  Que.      T:  ■.■;::;•■/•;•.■"    ..■-■;-.:,.•  ;--vv/-- '••■.■  ;v^:^.;.:Ur'-;--''^''---^ 

V.  P.  Howell,  formerly  general  foreman  of  the  erecting  shop 
of  the  Atlanta  Coast  Line  at  Waycross,  Ga.,  has  been  appointed 
treneral  foreman  at  Savannah,  Ga. 

T.  S.  Lowe,  formerly  master  mechanic  of  the  Canadian  North- 
ern at  Limoilou,  Que.,  has  been  appointed  general  foreman  at 
that  point.    <■.  ;■  i\-'y-'':\:./%,.:.'  ':r::-\--  :-l:'i::'^\.:;l-^.i:-.':r::}\--'-  -i" "  -"■  ?■ ;-; 

J.  A.  Mitchell,  locomotive  foreman  of  the  Grand  Trunk  Pa- 
cific at  Biggar,  Sask.,  has  been  appointed  general  foreman  at 
Transcona,  Man.  .....,...,-....  ,  ;.....  ^, 

A.  McT.wiSH.  formerly  locomotive  inspector  of  the  Grand 
Trunk  Pacific  at  Transcona,  has  been  appointed  locoraotivfi  fore- 
man at  Biggar,  Sask.  '■■: -\\' ''.■'•':■'•■■*  :''^^r-.  '':      Ji'V    •^■"';-  :- V;'?.v: 

William  H.  Nolan,  general  foreman  of  engine  houses  and 
shops  of  the  Boston  &  Maine,  at  East  Deerfield.  Mass..  has  been 
given  jurisdiction  over  the  inspection  and  repair  of  rolling  st«ick 
at  that  point  and  Greenfield,  Mass.  .,-...    ...      .... 

T.  W.  Palos  has  been  appointed  locomotive  foreman  of  the 
Grand  Trunk  Pacific  at  Graliam,  Ont.,  succeeding  R.  G.  Gilliride, 
resigned.  ^.V- ■  V'  ■■-  -  •'-'  ''X-   ■'■'.'-  .,  ?  V-..^?-'-''-' ': . ■'.' ^J !':■  ••''^''^^^.i"■^•■■■:.^.^■  •■ 


H.  C.  Spicer  has  been  appointed  general  foreman  of  the  erect- 
ing shop  of  the  Atlantic  Coast  Line  at  Waycross,  Ga. 

J.  A.  Walton  has  been  appointed  locomotive  fi  -rcmart  of  tfie 
Grand  Trunk  at  London.  Ont.,  succeeding  J.  R.  Leckie.  promoted. 

PURCHASING   AND   STOREKEEPING  ^i 

Walter  R.  Owex,  assistant  purchasing  agent  oi  the  Chicago, 
Rock  Island  &  Pacific  at  Chicago,  iias  been  appointed  assistant 
general  purchasing  agent,  with  headquarters  at  Chicagd.  -;;•.'-• .-, 

;-'■.■       COMMISSION  APPOINTMENTS     > ;  -^  -  :U^' 
A.  L.   MoLER  has  been  appointed   senior  inspector  of  motive 
power  for  the  eastern  district,  in  the  division  of  valuation.  Inter- 
state Commerce  Commission,  with  headquarter*  at  Washington. 

"-':-C~-\:-i-  ■'■'"  '■:%'''.      OBITUARY'^ ■.-;:D^^;'''v".^r-''^-  ■■ -^.V." =;■"-'• 


Patrick  Fox.  general  foreman  car  repairs  of  the  Erie  Rail- 
road at  Jersey  City,  X.  J.,  died  on  May  10  at  the  age  of  56 
years.  Mr.  Fox  had  been  in  the  service  of  the  Erie  Railroad 
for  nearly  40  years.  He  was  employed  in  the  Buffalo  car  shops 
from  1876  until  March,  1886,  where  he  served  as  car  builder, 
gang  foreman  and  shop  inspector,  until  transferred  to  James- 
town. N.  Y.,.  as  foreman  at  that  point.  In  October,  1887,  he 
was  made  foreman  of  car  repairs  at  Galion,  Ohio,  in  which  ca- 
pacity he  served  until  the  spring  of  1892.  He  wa?  then  made 
general  foreman  of  car  repairs  at  Galion.  Ohio,  in  which  ca- 
pacity he  served  until  the  spring  of  1892.  He  was  then  made 
general  foreman  of  car  repairs  at  Huntington,  Ind..  and  in 
April,  1902,  was  transferred  to  Buffalo,  N;  Y.;  as  general  fore- 
man of  car  repairs  at  that  point,  where  he  remained  until  July, 
1905.  He  then  became  general  foreman  of  car  repairs  at  Jersey 
City,  N.  J.,  which  position  he  occupied  at  the  time  of  his  death. 

James  Markey,  master  mechanic  of  the  Ontario  lines  of  the 
Grand  Trunk  at  Toronto,  Ont.,  died  at  his  home  tliere,  April  22, 

M  the  age  of  54  years.    .;    ^ :.:>:/•■;?-,-;:,  .;:;.-;>  /•.  ••■^  ::-.;- 

P.  P.  MiRTZ,  assistant  engineer,  mechanical  department,  of  the 
New  York  Central,  died  suddenly  on  May  11,  in  New  York. 

^-tvr^lF-:S^'NEW  Shops  ^^iM:^'-W::i 

Chicago,  Rock  Island  &  P.\cific.— Tliis  company  wiU  build  4: 
small  repair  shop  for  light  repairing  at  Biddle.  Ark:  .    .:   ■-     .*; 

Southern  Railway.— In  connection  witli  new  terminal  facili- 
ties for  this  company  at  South  Richmond,  a  contract  has  been 
awarded  to  Alsop  &  Pierce,  Newport  News.  Va.^  tor  the  con- 
struction of  a  new  oil  house  to  cost  $6,975.        '         -    . 

Morgan's  Louisiaxa  &  Texas  Railroad  &  Steamship  Coii- 
p.\xv.— This  company  will  construct  new  shop  buildings  and 
nrol)ably  install  some  new  tools  and  equipment  at  Algiers.  La. 
The  tools  and  equipment  have  not  yet  been  definitely  determined. 

The  Seabo.\rd  Air  Lixe.— This  company  has  let  contracts  to 
Iniild  a  temporary  shop  building  at   Portsmouth.  \"a.,  as  a  tem- 
porary cover  on  a  portion  of  the  burnt  shop  area,  hut  no  decision 
has  been  reached  for  the  construction  of  a  permanent  building. 

. :  Norfolk  Soltherx.— This  company  is  putting  up  a  small  shed 
at  the  Raleigh,  N.  C,  yards  for  the  protection  of  workmen  in 
placing  steel  underframes  on  cars.  The  building  will  be  40  ft 
by  60  ft.  The  company  has  also  provided  additioual  tracks  for 
handling  about  75  cars  at  one  time.  The  cost  of  the  >vork  will 
be  about  $5,000.  \\<v,/::."va.5.A>;  ^-^i^    '    ^:-.^  v.'i- :•.  '■■' ■■^^- ./'■ 

Oregon- Washington    Railroad    &    X.wigation    Company.—* 

This    company    will    build    a    one-st<iry,    10-stall    roundhouse    at 

AX'alla  \\  alia.  Wash.     It  will  have  brick  walls,  mill  interior  and 

concrete   pits.     The   approximate   cost   will   be   S25.O0O.      Moore 

Brothers,  Portland,  Ore.,  have  been  awarded  the  contract   .       -'• 


^ 
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J^C  SUPPLY  Trade  Notes 

D."  J.  Normoyle  has  been  appointL-d  manager  of  the  Phihidel- 
phia  office  of  the  Xiles-licment-l'ond  Cninpany,   Inc. 

The  Taylor  \\  harton  Iron  &  Steel  Company.  Philadelphia.  Pa., 
is  working  on  an  order  for  shrapnel  shells  at  its  Tioga  plant. 

-Joseph  i-".  Di.xon,  Jr.,  foreign  sales  manager  of  the  .\llis- 
Chalmers   Company,   died   at  his   home   in    Brooklyn,   X.    V..   on 

'  April  30.  :---;;-;.;r-.;.:<;.:7.^'/-.  ^:    -A::;  -v. :\:\;.v^"-:  •■■':-■/■' 

■  1  he  Pyrene  Manufacturing  Company  has  moved  its  head  offices 
in  New  York  to  the  \'anderbilt  Concourse  building.  52  X'ander- 
l)ilt  avenue.  ■.■^,-.-  .■  ■.■■  .■.i,   ■.  ,.  \.      .  •    ■'  .     '   -     •  •••    >■. 

;  Charles  Spaldiiig.  representative  f)f  the  Gisholt  Machine  Com- 
pany, Madison.  Wis.,  in  Chicago  territory,  has  transferred  his 
headquarters  from  the  Cliicago  office  to  Detroit. 

"A.  W.  t)e  Revere  has  l)een  appointed  ilistrict  sales  manager 
of  the  Terry  Steam  Turbine  Company,  Hartford.  Conn.,  in 
charge  of  offices  at  524  Monadnock  block.  Chicago.       .;.,.■;,_: 

:•■■  The   Pittsburgh  plant  of  the    \mcrican   Locomotive  Company. 
:  which  has  been  virtually  idle  for  two  years,  is  being  overhauled 
and  plans  are  leing  made  for  a  compk'te  resumption  of  u  >rk. 

H.  S.  CoUette.  secretary  of  J.  G.  White  &  Co..  Inc.,  and  the 
J.  G.  W^hite  Enguicering  Corporation.  Xew  York,  has  resigned 
from  these  companies  aiid  expects  to  reside  permanently  in  Cali- 
■  fornia.    ■"•••■•■, ■••^;■"  .:^-'-r::  ■.>■••  .'.'■•■:•■■■,:  ■_.'■■.•-..:■•:.■.;"  ■■■■■  .■'■"'=■■■'. 

..  '.The  Edgar  Allen  American  Manganese  Steel  Company.  Chi- 
cago, has  changed  its  name  to  the  American  Manganese  Steel 
Company.  This  company  h:is  foundries  at  Chicago  Heights,  111., 
and  Xew  Castle.  Del. 

The  I'.  S.  Metal  &  Manufacturing  Company.  Xew  York,  has 
been  appointed  eastern  sales  agent  for  the  L'nion  Fibre  Com- 
pany, W'inona.  :\Iinn.,  makers  of  Linofelt  for  refrigerator  and 
]-"eltlino  for  steel  cars.      ..;:;■.■  ^'.^v  ••'■:.  iV;:.:':  ;••■•.>,.:■.:'''>;•■■•.•■•; 

:•■  F.  K.  Irwin,  formerly  with  the  Xew  S'ork.  Xew  Haven  &  Hart- 
ford, has  become  connected  with  the  Chicago  office  of  the  Xiles- 
Rement-Pond  Comi)any.     He  will  loi  k  aiter  the  railroad  machine 

.   tool  business  in  that  territory.       ■■'■■  '  ;'  -  ,'    •.•.■:••-. 

;^'.-  The   Standard    I'.rake   Shoe  &    Foundry  Company.    Pine    lUuff. 

;  Ark.,  a  new  tinu.  has  taken  ovir  ilie  Dilley  Foundry  Comi)any. 
and  will  start  work  at  once  on  the  construction  >t\  a  new  $40,01)0 
plntit.  iiKludinir  an  open-heart li   steel  foundry. 

The  llalliuan-Witten  Manufacturing  Company.  5407  Easton 
avenue,  St.  Louis.  Mo.,  has  lieen  inorjxirated  witli  $100.CX)0  cap- 
ital stock  to  manufacture  piston  rings.  Latlies  and  l)oring  ma- 
chines will  be  installed.     E.,  C.  I'.allman  is  president.     ..   ....  ^.  •  . 

i:  . .  The  Pittsburgh  Steel  Car  Comjjany.  Pittsburgh,  Pa.,  has  been 
incorporated  at  Dover.  Del.,  with  a  caiiital  of  $100,000.  and  will 
manufacture  and  deal  in  steel  railroad  cars.  The  incorporators 
are  Norman  P.  Coffin,  Herbert  E.  Latter.  Wilmuigton,  Del.,  and 
(lement  M.  Enger.  Elkton.  Md.  .::•>•-:•;•  ^  ^-.  W  V  .^'i'  -'.' : 
H.  E.  Preston,  formerly  with  the  .\merican  Can  Company,  and 

;  prior  to  that  with  the  Felt  &  Tarrant  Manufacturing  Company. 
Chicago,  has  joined  the  iseriodograpli  sales  force  of  the  (iisholt 
Machine  Company,  Madis.-n.  Wis.,  and  will  have  headquarters 
at  the  compan\'s  Chica.go  (>ffice..v- •"••';.';.''::. ^■••"    •^••i'  >•      .■:■•:•:■■     •■ 

V- The  item  appearing  in  the  May  number,  page  265.  announc- 
ing the  appointment  of  a  new  manager  of  the  Boston  branch 
of  Manning,  Maxwell  &  Moore.  Inc..  inc« erectly  gave  the  name 

■;  oi  the  new  branch  manager  as  J.  S.  Wright.  The  name  given 
should  have  been  Jos.  Wainwright. 

:    ■   Fred   A.   Geier,  president   of  the   Cincinnati   Milling   Machine 
:    Company.   Cincinnati,   has   purchased   the   interest   of   Larz   An- 
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der.soh  in  the  Cincinnati  Shaper  Company  and  the  Cincinnat" 
Gear  Cutting  Machine  Company,  Cinciiuiati.  P.  G.  March  wil. 
continue  as  president,  anc    the  business  will  be  extended. 

E.  E.  W  inship,  formeily  manager  of  tlie  Cincinnati  lirancl 
of  Manning.  Maxwell  &  Moore.  Inc..  has  been  appointed  man- 
ager of  the  Cleveland  b  anch,  etYective  May  1.  C.  H.  Over- 
kamp,  formerly  oi  the  Cduover-Overkamp  Machine  Tool  Com- 
pany, Dayton,  Ohio,  has  peen  tnade  manager  of  the  Cincinnati 
office.       V -^  :Ji.r  :.  ^-  '  w."   '  •' 


' 


The  operation  of  the  j)  ant  of  the  Continental  Car  &  E(iuip- 
ment  Company  at  HighU  nd  Park,  Louisville.  Ky..  which  wa> 
shut  down  when  the  coi  ipany  went  into  bankruptcy,  will  be 
resumed  by  the  Contineni  al  Car  Company,  which  has  been  in- 
corporated with  $40,000  c  ipital  stock  by  A.  H.  McKinley  and 
others,   x-  •';:  v"--.  V^;?^'^".  v  -  '.r'K  --v^:- •'.  :.:^r  -.-^ ' /■^--•^■^/^-t-'v  d:!-^:-'^ 

The  Davis  Manufacturi;  ig  Company.  Milwaukee,  Wis.,  manu- 
facturer of  gasolene  motoi  s.  has  closed  a  contract  with  the  Rail- 
way P'ngineering  &  Equip  nent  Company.  Indianapolis.  Ind.,  for 
the  construction  of  motors  trucks  and  underframes  for  the  entire 
output  of  railway  coaches  of  the  latter  compan\-  for  a  period  of 
five  years.      ■;;;:;."•'::  •^,:■'.•~,-■A.V>r•/•^■^•'•;  '"  v-''.-';*"\.; ...;:  l-'rv  ■ .  -;;■•,■• 

P.  H.  Biggs,  sales  manai  er  of  the  Cleveland  territory  of  Man- 
ning, Maxwell  &  Moore,  his  resigned  from  that  position  and  lias 
taken  an  office  in  the  Schc  field  building.  Cleveland,  Ohio,  under 
the  name  of  the  P.  H.  Bigg  i  Machinery  Company.  He  will  handle 
maciiine  tools  and  hydraul  c  machinery,  and  represent  a  limited 
number  of  manufacturers  ii  the  northern  Ohio  territory.      ..;,.. 

The  Whiting  Foundry  Equipment  Comi)any,  Harvey,  111.,  has 
taken  over  the  foundry  eci  lipmeiU  business  of  the  Central  Iron 
Works.  Quincy.  111.,  tliereb  adding  to  its  line  tlie  dust  arresters 
and  water  cinder  mills  firmerly  manufactured  l)y  that  com- 
any.  The  W  biting  Coinpa  ly  has  retained  one  of  the  engineers 
of  the  Central  Iron  W'ork«  It  will  also  be  i)repared  to  furnish 
repair...   for   Central   Iron    \ 


rks   e(iuipment. 

ir    Company,    recently    organized     by 
ng  to  erect  a  plant  at  Greenville.  Pa.. 


Tile  Pittsburgli  Steel  C 
Pittsburgh  capital,  is  plann 
which  will  provide  for  a  capacity  of  7.500  steel  cars  a  year.     The 


otticers  of  the  company  an 
Scott  and  L.  A.  Meyran.  vi 
George  W.  Ramby.  secretar 
The  offices  are  at  512  Ferg 


Laurence  liamill,.  for  .s< 
Company.  Chicago,  and  W 
sales  of  the  Adams  I'agnal 
have  formed  the  liamill-I 
Ilickox  building,  Cleveland, 
representatives   in    Ohio   an 


W  A.  Scott,  Jr.,  president;  II.  P.. 
e-presidents ;  H.  W.  Best,  treasurer: 
■.  and  E.  B.  Caugliey.  office  manager, 
ison  ])uilding.  Pittsburgh. 

ne  time  di.strict  agent  for  the  Buda 
B.  Ilicko.x,  formerly  in  charge  of 
I-llectric  Company.  Cleveland.  Ohio, 

ickox  Company,  with  offices  in  the 
The  new  company  will  act  as  direct 


surrounding  territory  for  railway 
SUp])lies.  and  will  continue  t\>  liandle  the  Paida  (."omi)any  account 
and  several  otlier> 


The   Pacilic  Great  Easter  i 
corporated  with  a  capital  < 
B.  C,  to  purchase,  hire  or  n 
or  other  rolling  stock,  deal 


l)anies  and  contractors.    Tli( 


nington,  X'ancouver.  B:  C, 
Pacific  Great  Eastern  Railw 


F(|uipment  COnipany   has   l)een   in- 

$3,000,000  and  office  in   \ancouver. 

mufacture  railwax   cars,  locomotives 

in  rails,  contractors'  e(|uipnient.  ap- 


pliances and  tools,  and  to  s«  11  or  hire  the  same  to  railway  com- 


provisional  directors  are:  P.Welch. 


]•;.   F.  White.   E.  W.   Kaufn  ann.   .\.    H.   Sperry  and   D.  C.   Pen- 


i  11  of  wliom  are  associated  with  the 


Company,   and    its    Reading 


The    Reading-liayonne    St 'el    Casting    Company   has    recently 
sold   its    Bayonne,   X.   J.,    p  ant   to   the   Bayonne    Steel    Casting 


Casting   Company.     The   Ba  ,onne    Steel   Casting   Company   has 


elected  officers  as  follows : 
treasurer,  and  A.  J.  Passino, 


Pa.,    plant  to  the    Reading    Steel 


William  D.   Sargent,  president  and 
secretary.     H.  K.  Pollard  has  been 

appointed  sales  manager,  anil  Charles  Lidstone.  suiierintendent. 

The    officers    of    the    Readiiig   Steel  Casting  Company  are :     J- 


:«•;•  V  .'  '.'■  ^  ",.?• 
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Turner  Moore,  president;  M.  G.  T^Ioore,  vice-president;  H.  M. 
Doty,  secretary  and  treasurer ;  M.  G.  Moore  is  also  sales  man- 
ager, and  J.  Douglas  Gcnyer,  superintendent.  The  Reading- 
Bayonne  Steel  Casting  Company  was  a  combination  of  these  two 
companies  organized  alii-ut   December.   1911.     .;.:-:'/ /f-c  ■;.:. 

Charles  William  Sherburne,  who  died  in  Boston,  Mass.,  on  May 
!^  after  an  illness  of  three  years,  was  the  founder  of  the  railway 
supply  firm  i>f  Sherlmrne  &  Co..  Boston,  Mass.,  and  liad  been  at  its 

head  for  about  50  years. 
Mr.  Sherburne  was  born 
in  Boston  on  October  13, 
1839.  He  was  for  a  time 
employed  on  the  \  er-  ' 
mont  &  Canada,  now  a:.: 
part  of  the  Central  \'er-;:; 
mont,  but  soon  returned 
to  Boston  to  engage  in 
the  railway  supply  busi- 
ness, under  the  name  of 
Sherburne  &  Co.  Mr. 
Sherburne  was  a  very 
active  man,  and  until 
witliin  a  few  years  he 
was  president  of  the 
Armstrong  Transfer  Ex- 
press Company,  presi- 
dent of  the  Star  Brass 
Manufacturing  Company, 
a  director  of  the  Arm- 
strong Dining  &  News 
Company,  and  treasurer 
England     Railroad     Club.  \ -  ".r..^:;  ;:.v  vom  ^,!;.    •    .■•; 


•  ;'.,'  ',■•■■'..-:.  C-   W.   Sherburne 
of     the     Xew 


<-.•.-■'".■ 


"  ■  C.  B.  Yardley,  Jr..  at  present  eastern  railroad  representative  of 
the  William  C.  Robinson  &  Son  Company.  Baltimore,  Md.,  with 
otihice  at  Xew  York,  will  on  June  1  become  manager  of  the  rail- 
way department  of  the 
Lubricating  Metal  Com- 
pany, 2  Rector  street, 
Xew  York.  Mr.  Yard- 
ley  was  for  a  time  man- 
ager of  the  railway  de-, 
partment  of  the  United  ^ 
States  Metal  Products;. 
Company,  and  previous 
to  that  was  for  several 
years  railroad  representa- 
tive of  Jenkins  I'.rothers, 
Xew  York.  He  is  a 
])rominent  member  o\  the 
ivailway  Supply  Manu- 
facturers' Association. 
In  1912-1913  he  served 
as  chairman  of  the  en- 
rollment committee  of 
that  organization,  and  at 
present  is  chairman  of 
its  badge  committee.  He 
has  also  served  as  secre- 
tary and  treasurer  of  the  Railway  Materials  Association,  which 
is  associated  with  the  Railway  Storekeepers'  Association,  and  in  ., 
May.  1914,  was  elected  president  of  that  organization.  -V- 

The  W^estinghouse  Electric  &  Manufacturing  Company,  which 
has  received  a  large  order  for  rifles  from  the  British  government, 
has  practically  completed  negotiations  for  the  purchase  of  the 
plant  and  busmess  of  the  J.  Stevens  Arms  &  Tool  Companj',  of 
Chicopee  Falls,  Mass..  and  the  plants  of  tlie  Stevens-Duryea 
Company  in  Chicopee  Falls  and  East  Springfield.  The  company 
plans  to   fill   the   order  at  these   plants.     L.   A.   Osborne,   vice- 


eu...T.  Reiss 


C.  B.  Yardley,  Jr. 


president  of  the  company,  will  be  in  executive  charge  of  the 
work,  and  Walter  L.  Clark,  recently  vice-president  of  the  Xilcs- 
l>ement-Pund  Company,  will  ite  manager  of  the  c<'nil)ined  j)lants 
in  charge  of  operations.  Tiie  corporate  and  commercial  identity 
.of  the  J.  Stevens  Arms  &  Tool  Company  will  be  retained,  and 
its  usual  line  of  rifles  will  be  manufactured.  Wlien  the  war 
order  rush  is  over  the  other  plants  will  proliably  be  devoted  to 
the  manufacture  of  the  usual  line  of  Westinghouse  products.  '  ■  ' 

George  T.  Reiss.  vice-presidetit  of  the  Niles  Tool  Works 
Company,  and  a  director  of  the  Xiles-Bement-Fojitl  Company, 
died  at  his  home  in  Hamilton.  Ohio, on  Ma\-  5.     Mr.  Reiss  had 

■  ;  ■  ..  been  in  the  employ  of  the 
Xiles  Tool  W  orks  Com- 
Ipanjr  continuously  since 
1*<78.  He  was  born  in 
Cincinnati.  December  6, 
it49.  In  1877  he  went  to 
Hamilton.  He  was  first 
employed  there  as  a 
(Iratisman.  but  in  1878 
::e  was  given  the  position 
of  master  machinist  with 
the  Niles  Tool  \\"orks 
Company,  and  i)laccd  in 
cliarge  of  the  company's 
engineering  department. 
He  was  sul)sequently 
chief  mechanical  engi- 
neer and  later  superin- 
tendent <if  the  drafting 
department.  Eventually, 
he  became  vice-president 
^i  the  company  and  a 
":;''.;-■'/-'•'  "'■.-■■'"  ""^^^lirector     of     the     Niles- 

Bement-Pond  Company.  He  was  an  inventor  of  (considerable 
importance  and  held  a  position  of  prominence  in  the  affairs  of; 
the  city  in  which  he  rnade  his  home. 

William  Sterling  I  lodges,  of  the  Rald\yin  Loc^omotive  Wf.rlcs. 
v.ith  his  wife  and  two  sons,  was  lo>t  in  the  sinking  of  the  Lusi- 
tania.  Mr.  Hodges  was  bom  in  Philadelphia  ..n  March  1.  i882. 
.  '    •^  V/:"  .vt;    '      ;    •   K/ ••.  .S^nd    was   a   graduate   of 

the  Central  Manual 
■  Training  School.  I  le  en- 
tered the  drafting  de- 
partment of  the  Baldwin 
Locomotixe  Works  on 
December  IS,  1899.  In 
July,  1912,  he  went  to 
China  as  technical  rep- 
resentative. He  remained 
iliere  about  two  years. 
returning  in  the  summer 
t  1914.  In  September. 
i914.  he  went  to  Russia 
and  remained  there  until 
the  middle  of  December. 
Early  in  January,  1915. 
he  was  assigned  to  duty 
as  technical  representa- 
tive or  agent  in  Paris. 
;;  lie  went  there  with  the 
.-'.intcnticm  of  returning  in 
"  April  to  take  his  family 
back  with  him  to  France.  He  returned  to  this  country  on  the 
Lusitania  when  that  vessel  made  her  last  trip  westbound,  and 
a  week  later,  with  his  family,  sailed  on  the  same  ship.  Mr- 
Hodges  showed  great  capability  a<  a  designer  in  locomotive 
construction.  He  patented  a  number  of  devices,  the  bcft  knowa 
of  which  is  the  trailing  truck  bearing  his  nditnt..:S ^^^.^-i.^y:: _■  •ylf 


Hodges 


;■.■/;■ 
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Catalogs 


Air  MtTEK?.--A  four-jjage  folder  has  been  issued  by  the  New 

•  -  Jersey  Meter  Company,  Plainlield,  X.  J.  This  folder  is  devoted 
V  to  the  Tool-om-eter,  a  recently  developed  form  of  air  flow 
/..;    meter.     This  device  is  adapted  to  checking  the  amount  of  com- 

^^-  pressed  air  u-c<l  by  the  various  types  of  portable  pneumatic 
-;;.v    tools.    ..,;.,.:■.    .■..,...•..,.      V  -y  - ,  -:•  \,\-  •     ..,.■..•.  ..  ^ 

\\  IRING— The  Fargo  Manufacturing  Company,  Inc.,  Pough- 
,■  ■  keepsie.  X.  Y.,  lias  recently  issued  catalog  Xo.  800.  which  deals 
:'  with  its  types  "A"'  and  "B"'  connecting  devices  for  electric  wiring. 
:';^^  The  catalog  is  well  illustrated  with  sectional  drawings  and  en- 
",.  gravings  showing  the  construction  of  the  varimis  types  of  con- 
■V;'!.'  nectors.         ,.;,,,  ,•    -.'..,.  .     '  , 

.;■;.  •  Riveters.— Catalog  Xo.  3  of  the  Vulcan  Engineering  Sales 
.Company.  Chicago,  deals  with  a  line  of  pneumatic  riveters  manii- 
vv  factored  by  the  Hanna  Engineering  Works.  Chicago.  These  ma- 
■,,  chines  are  of  a  variety  of  types  and  sizes,  the  special  feature  of 
,■  the  line  being  ihe  t'-ggle  m/ition  by  which  the  power  is  trans- 
\'.   milled  tfi  the  ram. 

..;  AiiCH  *fL'BE  d.EAXKRS. — Catalog   \\ -1   of  the  Lagonda   Manu- 

■;  facturing  Company,  Siiringtield,  Ohio,  is  devoted  to  its  line  of 

-:-  arch   tube   cleaners.     Several   types  of  cutting   heads   are   shown 

>:  and  a  number  of  accessories  are  listed,  including  repair  parts. 

:  In  addition  to  the  pneumatic  cleaners,   water  and  steam   driven 

-;;"  cleaners  are   shown. 

f.      Expanded  Met.xl  Lath. — Kno-Burn  expanded  metal  lath  is  the 

■.:  subject  of  a  52-page  booklet  issued  by  the  Xorth  Western  E.\- 
,:'    panded  Metal   Co.,  Old  Colony  Building,  Chicag<i.     The  j^dvan- 

.^  tages  claimed  for  this  type  of  lath  are  outlined  in  detail,  stock 
'  •  sizes  and  weights  are  given  and  a  large  number  of  illustrations  are 

-included  giving  details  of  application.  '"^  • 

j  Wagon  and  Tklck  Loaders. — This  is  the  title  of  book  Xo, 
■  210  of  the  Link-Belt  Company,  Chicago,  which  is  devoted  to  a 
:  line  of  portable  loaders  for  use  in  handling  coal,  sand,  stone, 
,;, gravel  and  other  loose  material  from  storage  piles  into  wagons, 
\  trucks  or  cars.  The  book  has  47  pages  and  is  profusely  illus- 
•,',.  trated   with  photographs  taken   in  service.  '  ''■''\  "'■.-^/■i:.^:''^ 

Water. — The   Kennicott  Company,  Chicago  Heights,   111.,   has 

•  recently  issued  a  pamphlet  entitled  Water,  Its  Storage  Puritica- 
■>  tion  and  Measurement  for  industrial  Purposes,  in  which  are  set 
•^  forth  the  advantages  of  soft  water  as  applied  to  various  indus- 
."^  tries.  It  contains  several  illustrations  of  Kennicott  water  soft- 
ener plants  and  other  equipment  manufactured  by  this  company. 

■  ;      Portable   .\ik   Compressors. — Form    Xo.   3.015   issued   i)y   the 

Ingersoll-Rand  Co.,  11   Broadway,  Xew  York,  contains  32  pages, 

-  :a6  in.  by  9  in.,  and  is  a  complete  treatise  on  the  subject  of  porl- 

■.  -able  air  compressing  outfits.     A  list  of  bulletins  is  given  describ- 

;.ing  in  detail  each  particular  line  of  portable  compressors  as  well 

as  catalogs  of  the  various  pneumatic  tools  and  equipment  men- 

'^^tioned.      >■--•     ■■>■.■,-■■'■■'  ■■;.••■-     .•^'..-    :/.•:  -•.^.  ■:    ■■.  .:''--^      ■:■:■■  ■  ;•••>.  ^•". 

-•^.  .  S-^fetv  Rcles.— The  Whiting  Foundry  &  Equipment  Company 
has  recently  is>ued  a  poster  containing  safely  rules  for  crane- 
men,  crane  operators,  floor  men  and  repair  men.  The  poster 
has  the  words  "Safety  First"  printed  in  large  red  letetrs  at  the 

/'top  and  the  rules  are  from  a  safety  bulletin  issued  by  the  X'a- 

"■-tional  Founder*"  Association.     The  poster  is  suitable  for  placing 

,.  in  shops  for  the  guidance  of  workmen. 

,  '.      Air  Compressor?. — Bulletin  X'o.  34  M.  dated  March,  1915,  and 
■V issued  by  the   Chicago   Pneumatic  Tool  Co.,  describes  the  class 
■■'O  "Chicago   Pneumatic"   steam   and  power   driven   compressors. 
;    The  bulletin  contains  36  pages,  including  detailed  illustrations  of 
the  various  parts  of  these  compressors  as  well  as  indicator  dia- 
grams  showing  the   results  obtainable  by   their  use.     Tables   arc 

included  giving  the  principal  data  for  the  various  sizes. 


Vacuum  Car  CleanerJ— .\  fuur-page  leaflet  entitled  bulletin 
No.  221   A,  has   been   iss  led  by  the   Thurman   Vacuum  Cleaner 

bing  the  Thurman  No,  2  portable  elec- 
1  his  vacuum  cleaner  is  placed  at  the 


Co.,  St.  Louis,  Mo.,  descr 
trie  car  cleaning  device. 


side  of  the  coach  to  be  cltkined,  and  is  driven  through  an  electric 


lamp  cord  from  the  lighti 
yard.     The  system  is  now 

Hydraulic  Forcing   Pr 
No.  92,  issued  by  the  Wats 


ig  circuit  in  the  coach  or  the  terminal 
in  use  on  over  25  American  railways. 

;ssES.— This   is   the   subject  of  catalog 
)n-Stillman  Company,  Xew  York.  This 


Book  contains  128  pages,    horoughly  illustrated  and  deals  with  a 


large   number   of   forcing 
company  manufactures, 
and  part  of  Xo.  82.     It  h; 
various  tools  into  classes 
catalog.    At  the  back  of  th 
catalogs. 

Window  Devices. — The 
Mich.,  has  issued  a  56-pa 
window   devices  which   th 
is  handsomely  gotten  up 
well  as  line  drawings,  the 


and  miscellaneous  presses  which  this 
he  catalog  supersedes  catalog  No.  70 
s  been  found  convenient  to  divide  the 
making  each  class  the  subject  of  a 
s  book  a  list  is  given  of  these  classified 


McCord  Manufacturing  Co.,  Detroit, 
iC  catalog  dealing  with  the  Universal 
company  manufactures.  The  book 
ind  illustrated  in  color  engravings  as 
alter  giving  in  detail  the  arrangement 


of  the  diflferent  window  fi  ctures.     These  include  weather  strip- 


ping, locks  and  racks,  sash 


connections,  metallic  sash, 

Cranes. — Book  No.  107, 
City,  Mich.,  illustrates  and 


lifts,  anti-raltle  bearings,  stop  casings 


and   parting   strips,    sash     talance    brackets,    sash    balance    chain 


deck   sash   ratchets,  etc. 


issued  by  the  Industrial  Works,  Bay 
llescribes  the  various  crane  equipment 
which  this  company  man  ifactures.  This  includes  wrecking 
cranes,  pile  drivers,  Iocouk  tiye  cranes,  lifting  magnets,  etc.  A 
section  is  also  devoted  to  ot  ler  products  such  as  pillar  and  trans- 
fer cranes,  rail  saws,  transfer  tables  and  wrecking  tools.  The 
book  contains  88  pages  and  an  insert  containing  illustrations  of  a 
partial  set  of  Industrial  wrecking  tools.  The  printing  and  illus- 
trations are  excellent,  a  high  grade  of  paper  being  used.  i.  ;     ..  -. 

Locomotive  Stokers. — T  le  Locomotive  Stoker  Company, 
Schenectady,  N.  Y.,  in  its  Catalog  Xo.  14-B  issued  in  April,  has 
compiled  a  list  of  locomotives  to  which  the  Street  stoker  has 
been  applied.  The  catalog  is  a  neatly  arranged  booklet  of  some 
50  pages  containing  a  full-  lage  illustration  of  each  locomotive 
class  to  which  the  stoker  I  as  been  applied  with  a  table  of  the 
principal  dimensions  and  a  statement  on  the  facing  page  of  the 
number  of  engines  equippea.  The  fact  is  brought  out  that  at 
the  present  time  there  are  i4  service  over  600  locomotives  fired 
I)v  the  Street  stoker.  ;■,,> 


Speed  Reducing  Gear. — C 
pany.    Industrial    building, 


high  ratio  speed  reduction, 
annular   gear,   a   pinion    cut 
and  intermediate  gears,  the 
cast  steel  slow  speed  member 


talog  '".X"  of  the  Turbo-Gear  Com- 
altimore,    Md.,   is    devoted   to   the 


Turbo    reducing   gear   receni  ly    developed    by   this    company   for 


This  device  consists  of  a  stationary 
integral  with  the  high  speed  shaft 
shafts  of  which  are  secured  to  the 
The  intermediate  gears  mesh  with 
the  annular  gear  and  the  pirion,  revolving  about  the  latter.  All 
the  gears  are  of  the  double  lelical  or  herring  bone  type,  and  are 
enclosed  in  a  cast  iron  housiig.-.  ':,  wv>?'  •  v;.;" v  ^;^^  6^'  ?    v  "' 

Paints. — The  St.  Louis  Si  irfacer  &  Paint  Company,  St.  Louis, 
Mo.,  has  issued  a  number  o  circulars  and  color  cards,  each  one 
devoted  to  paints  and  varni  >hes  for  a  particular  class  of  work, 
all  of  which  are  neatly  boun  1  in  a  loose-leaf  folder.  Among  the 
circulars  are  found   the   fol  3wing  dealing  with  paints  for  rail- 


way work:  No.  1-A,  .steel  ai 
coach  and  car  surfacer;  Xo 


d  wood  freight  car  paint;  Xo.  2-.A, 
3-A,  locomotive  surfacer;  X'^o.  5-.\, 


canvas  roof  paint,  floor  paint  and  truck  enamel;  Xo,  6-A,  hand 
rail  and  headlining  enamel,  rattan  seat  finish  and  interior  car 
colors;  No.  7-A,  coach  colors  and  color  varnishes;  Xo.  8-.\, 
Station  and  building  paint;  tvlo.  9-A,  bridge  and  signal  target 

paint,  and  Xo.  14-A,  car  cleaner  and  metal  polish.  A  color  card 
is  included  with  each  circular. 


■  i*^  ■••'     .     "T 
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•        ty-i     .„  A    crrcat    manv    meclianical  'Hepartmtfnt 

.J  .:_    Welcome  .  "  .... 

"/.''«•  men    receive    representatives    of    railway 

:, -.  ■  -  .•    .'.       supi»l\-   concerns   in   their  offices,   larjfely/,' 

Supply  Man  because  they  feel  that  they  cannot  help  ;: 

themselves.      Si^eakiiiR    .trenerally.    we    believe    this    to    be    a 

wroii.ti   attitude   to   assume.      The   representatives   of   a   j^reat 

many  of  the  companies  now  manufacturing  railway  supplies.- 

are  experts  in  their  particular  line  and  regardless  of  whether  . 

or  not   they   make   a   sale,   they  are  always   willin.ii   to   j:i\e  a" 

foreman  or  a  master  mechanic  the  benefit  of  their  knowledge" 

and  experience.   We  know  of  several  instances  where  mechan-.^ 

ical  department  officers  have  overcome  difficulties  which  were  '• 

fast  frrowing  lieyond   control,   simply   by   the   assistance   of  a.'  ', 

sui^ply   manufacturing    company's    representative    who    was    sufii-  \ 

ciently   wide-awake   to  take   a   general   interest  in   railway   mat-  -. 

ters  and  was  therefore  conversant   with   the   methods   which.".- 

had  been  pursued  on  another  road  in  overcoming  similar  diffi-  "V 

culties.     Many  railway  men  do  not  realize  the  expenditures,  • 

which   are  being  made  by   some   of  these   companies   for  no  -  •: 

other  purpose   than   to  educate  those  having  to  do  with   thev: 

application  and  use  of  special  devices  which  have  long  since 0^ 

proved  their  value  in  locomotive  and  car  service.     The  steam  -s 

locomotive  would  never  have  attained  its  present  position  in  ;■ 

this  country  had  it  not  been  for  the  far-sighted  co-operatioa    ;. 

of   the   manufainurers    of   railway    supplies,    and    railway   men  v. 

would   do  well   to  bear  this  in   mind   and  receive   the  repre-  y 

sentatives   of   such   companies   courteously   at   all    times:    the 

time  mav  come  when  their  advice  and  assistance  may   be  <rf    \ 

incalculable  value.  .  ,i  '     ;■•  .  .......  :    V  .  ...  .....    w  ^ 


The    Pennsylvania 

Test 

Department 


Most    of   our    readers  are    familiar    with;.'. 
the    results    which    have    been    obtained  ?  .: 
from  time  to  time  on  the  locomotive  test-.-.' 
in.g    plant    of   the    Pennsylvania    Railroad  /  . 
at  -Mtoona,  as  well  as  those  ol>tained  on   the  same  plant  at..  . 
the  St.  Louis  Exposition  in  19()4.     Beyond  the  knowledge  of  .^ 
these  tests,  however,  it  is  doubtful  if  any  great  number  realize  ;^-; 
the  extent  of  the  work  coi>ducted  by  this  department,  of  which  :■■ 
locomotive   testing    forms   but   a    single    branch.      The    broad".  = 
scope  of  this  work  will,  however,  be  more  fully  realize«l  after  ' 
a  perusal  of  the  authoritative  description  of  the  department 
and  its  activities,  which  is  published  in  another  part  of  this 
issue,      l^'rom   its  humble  beginning  in    1874  the  work  of  the 
department  has  increased  at  an  average  rate  of  over  1(K)  per 
cent   in   each   year  till  the   number  of  routine   physical   tests  .:^^- 
conducted  reached,  in  1912.  a  total  of  120,000,  the  carrying  out     ■. 
of  which  required  the  services  of  about  .300  employees.     The 
cost  of  operating  this  department  for  one  year.  $534,(KK)  seems 
enormous,   but   the   railroad   has   found   it   fully  justified  and 
indeed  this  is  easy  to  understand  when  we  consider  the  un- 
d<iubted    saving   in    lives   and, property    which    are    the    direct 
results   of   the    rejection    of    defective    material    which    would 
otherwise  have   been   placed   in   service   in   cars,   locomotives 
and  structures.     After  all,  the  cost  of  conducting  the  depart- 
ment amounts  to  but  0.6  per  cent   of  the   material   inspected     .. 
and  tested,  and  it   may   lie   seriously   questioned   whether  any 
other  road  is  obtaining  anywhere  near  the  same  results  at  a 
cost  e\en  approximating  this.  y:-C':'-'^[;''^-:'.-rr>':-X--:'\>.-r'''  ■■:^^-y'. 


'  .  ;  Two  ,  ^^^'^^^  eleventh  annual  c^-nvention  of  the  In- 
'}.■■■  V         ternational     Railway     General     Foremen's 

"^  Association    will    be    held    at    the     Hotel 

Conventions  Sherman,    Chicago.    July    13-16,    1915.    and 

the  American  Railway  Tool  I'oremen's  .Association  will  hold 
its  annual  meeting  at  the  same  i)lace.  July  19-21.  The  pro- 
grams f(»r  both  of  these  conventions  have  been  carefully 
worked  up,  and  if  the  members  will  take  an  active  part  in  the 
discussion  of  the  various  topics,  giving  their  own  experience 
and  bringing  out  that  of  others,  they  will  not  only  develop  in- 
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formation  of  value  to  themselves,  but  will  add  also  to  the  value 
of  the  ptiblished  proceedings.  The  sul)ject  of  Roundhouse 
Efficiency,  which  is  to  be  discussed  at  the  General  Foremen's 
convention,  while  one  upon  which  a  great  deal  has  been  said 
both  in  the  conventions  of  this  association  and  elsewhere,  is 
still  deserving  of  the  most  careful  consideration  and  discussion 
in  order  to  help  toward  improved  conditions.  The  difference 
between  the  best  and  the  ptxnest  roundhouse  practice  in  this 
-country  is  very  great,  and  there  is  still  room  for  much  improve- 
ment in  even  the  best  practice.  The  possibilities  of  instructive 
and  economical  work  in  the  tool  room  are  brought  out  in  a 
striking  manner  by  an  article  elsewhere  in  this  issue  descriliing 
the  methods  in  use  on  the  Illinois  Central.  The  author  of  this 
article  is  the  secretary  of  the  Tool  Foremen's  AsscK'iation. 
I?oth  of  these  conventions  are  wtirthy  of  a  full  attendance  of 
sliop,  roundhouse  and  tool  foremen,  and  the  higlier  officers  of  the 
mechanical  department  should  encourage  their  subordinates  to 
be  present  and  take  part  in  the  discussion.       ....-;,  :.••••■  '>;  •.■.- 


Underframes 

Should    Be 

Strengthened 

lading  from  cars. 


We  have  repeatedly  called  attention  to  the 
serious  ondition  of  bo.\  car  doors  and 
roofs,  which  is  such  as  to  cause  enormous 
damage  to  and  permit  of  easy  theft  of 
The  roof  and  door  problems,  however,  are 
by  no  means  the  only  ones  confronting  the  car  man.  The  un- 
derframe,  which  is  the  foundation  of  any  car  and  the  main 
portion  of  its  structure  from  the  standpoint  of  strength,  is  .sadly 
neglected  in  very  many  cases.  The  heavy  shocks  incident  to 
present  day  service  conditions  must  of  necessity  be  received  di- 
rectly on  the  underfranie,  and  unless  this  part  of  the  car's 
structure  is  sufficiently  strtmg  to  withstand  them,  the  body 
frame  work  is  sure  to  work  loose  and  the  roof  to  buckle  and 
spring  apart  at  the  joints,  so  that  the  car  provides  its  lading 
with  practically  no  protection  from  the  weather,  .\khough  some 
of  the  cheaply-built  modern  cars  are  very  serious  offenders  in 
this  respect,  the  cars  with  wooden  underframes  are  the  cause 
of  the  greatest  amount  of  trouble,  and  there  would  seem  to  be 
but  one  remedy,  the  application  either  of  a  full  steel  under- 
frame  or  of  steel  center  sills.  In  a  consideraijle  number  of  cases 
the  latter  method  has  been  worked  out  satisfactorily,  resulting 
m  the  cars  being  so  strengthened  that  the  cost  of  repairs  and 
the  time  spent  on  the  repair  track  has  been  greatly  reduced.  .\ 
number  of  roads  have  gone  to  the  expense  of  providing  an  entire 
steel  underfranie  on  all  their  more  recent  wooden  cars  of  higher 
capacity,  and  the  expense  of  doing  this  work  has  been  shown 
to  be  amply  justiried.  A  point  which  should  be  lironght  home 
to  all  concerned  with  the  purchase  of  new  e(|uii)ment  is  that 
even  a  steel  underframe,  if  improperh-  designed  and  poorly  put 
together,  will  not  withstand  the  shocks  of  present  day  switching 
service,  and  a  reasonable  expenditure  is  demanded  in  this  part 
(<f  the  car  structure  in  the  interests  of  economical  maintenance 
just  as  much  as  in  the  case  of  roofs  and  door  fixtures. 


..■.^■• 


Car  Denartme   t       ^^^3'  ^o  railway  executive  officers  place  ex- 

perienced  men  in  charge  of  the  car  depart- 

OfTicers  and  .  ,   ^i  ■  ^     .^i  •  i      ..i     • 

ment   and   then   i)ersistently   over-ride   their 

'    ■     Economy  reconiniendations  when  it  comes  to  purchas- 

ing now  equipment  and  making  appropriations  for  repairs?  Tlie 
higher  officers  who  listen  to  and  consistently  follow  the  recom- 
niendations  of  the  head  of  their  car  department  are  all  too  few 
and  it  is  largely  because  of  this  that  there  are  so  many  freight 
cars  in  service  which  are  costing  excessive  amounts  for  mainte- 
nance. Many  of  these  cars  were  built  according  to  instructions 
from  the  highe»  executive  officers  to  keep  witiiin  a  certain  amount 
as  to  first  cost,  instead  of  following  the  recommendations  of  men 
familiar  with  car  department  conditions,  who  know  that  even 
a  slight  increase  in  first  cost  may  mean,  in  an  order  of  several 
thousajid  cars,  the  saving  of  an  enormous  amount  in  maintenance 
costs.    II  the  advice  pf  car  department  officers  had  been  followed 
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in  the  past  the  car  probler  1  would  not  be  what  it  is  today,  but 
still  the  policy  persists,  not  pnly  of  providing  cheap  cars  but  also 
of  providing  grossly  insufficient  amounts  for  their  maintenance. 
We  realize  fully  that  the  conditions  in  railway  operation  at 
present  require  economizinif  on  the  part  of  everyone  in  every 
department ;  but  no  one  cai  reasonably  say  that  the  purchase  of 
cheaply  constructed  cars,  ivhich  spend  a  large  proportion  of 
their  time  out  of  service  undergoing  repairs,  is  economical. 
When  cars  have  to  be  pui  chased  it  would  be  far  more  to  the 
railway's  advantage  to  em  )loy  the  same  amount  of  money  in 
purchasing  a  smaller  nunil  er  of  well  built  cars.  Such  an  ex- 
penditure would  not  onlj^  result  in  decreased  maintenance 
charges  but  in  all  probabilit]  in  increased  earnings  from  the  cars 
purchased,  because  of  their  ibility  to  make  a  greater  mileage  per  .,.. 
year.  This  is  one  of  the  numerous  points  upon  which  car  de- 
partment officers  are  qualiliefl  to  speak  and  their  advice  should  be 
given  greater  consideration  by  those  higher  in  authority  tlian  it 
now  is  in  many  instances.        •.,- .v  r'.-  ■--     ^ ?•'■■':•■- -^  -•••<   -•.:>■ 


Consolidation 

of  Mechanical 

Associations 


In  his  opening  address  at  the  June  conven- 
tion   t  f    the    American    Railway     Master 
Mecha  lies'     .Association,     President    F.    F. 
Gaines    said,  in  referring  to  the  possibility 
of   combining   all   the   vari(  us   mechanical   associations   in   one: 
"I   think   that  the   time   liai    now   come    when   we   should   have,  .. 
under  whatever  title  we  may  choose,  one  organization  only,  di- 
vided   into    such    sections    as    may    be    found    advisal»le.      Most 
of    the    members    of   the    various    associations    come    under    the 
jurisdiction    of   the    mechanfcal    department    of   a    railroad.      It 
would    seem    not    only    advisable    l)ut    very    desirable   that    some 
such  new  association  should  be  formed  to  take  over  to  a  certain 
extent   control   of   all   the   others.     They   need    not    necessarily 
meet   at   the   same  time ;   in  |act   I   think  it  would  be  better  to 
spread   the  meetings  out  as  it  present,   but  the  executive  com-., 
miltee  of  the   supreme  association   should   pass   upon   the   work 
of   the    minor   associations."  1   Because    we    feel    that    this    is    a 
matter   in   which   all   railway  tnechanical   associations   are   vitally:;- 
interested,  and  that  it  should  l)e  brought  plainly  to  the  attention 
of   their    ofhcers    and    members,    we    wish    to    repeat    a    portion 
of  an  editorial  on  this   subjett  which   was   printed   in   the   Pally' 
Ritilz<-ay  Age  Gazette  for  Jure  16,  1915:  "Whether  a  governing 
body  directs  the  work  of  th(    association  or  a  general  median— , 
ical    association    is    formed,     he    different    sections    meeting    to- 
gether or  separately,  as  the  conditions  at  the  time  may  warrant, 
is  a  matter  for  discussion.     '  here  can  be  no  question,  however, 
as  to  the  desirability  or  even  necessity  of  taking  some  measure 
immediately   to   secure   great<  r  co-operation   on   the   part   of  all 
of  the   railway  mechanical  o  ganizations.     This   has  been   real- 
ized for  a  lt)ng  time,  and  we  have  consistently  advocated  it  in  our-' 
columns.      The    minor    mechaiiical    associations    are    doing    ex-... 
cellont    work,   yet   in   the   majority   of  cases   they   feel   the  need 
of   UK. re    recognition    from    tie    larger    associations,    and    would 
undoubtedly  be  glad  to  work  with  them  with  the  idea  of  going 
thoroughly   into  the  details  o    those  questions   with  which  they  • 
are  most   familiar,  and   makin  j  definite  recommendations  to  the 


m.ijor   associations   for   apiiro' 
l)ractice    or    standar<l.''      The 


consideration   at    representativ 
seem  any  good  reason   wh 


al   and   adoption  as  recommended 
actual    working   out    of   anv    such. 


ly  tl 


plan    could,    of   course,    b.e   de  ermined    upon    only   after   careful.-.' 

!   conferences,   but   there   does   not 
e  various  associations  should  not 
retain    their   in<lividuality    to    1    considerable    extent,    while    the 
centralized    control    suggested    by    Mr.    Gaines    should    be    the/. :  .; 
means   of  eliminating  much   .f  the   duplication   which   now   ocr-'f'- 
curs,    particularly    in   the   minor   associations.      We    believe   that 
the  matter  of  consolidation,  c  r  at  least  of  the  closer  affiliation 
of  all  the  mechanical  associat  ons,  should  be  given  careful  con-',';  { 
sidcration  by  their  entire  nun  !)ership,  for  that  the  requirements  •,-..  ; 
of  increased  efficiency  in  railrcad  work  demand  some  such  rear-  ;.;  "• 
rangement  there  can  be  no  dc^ibt.  .  .  "J/ 
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Refinement' 


:\We  have  had  a  great  deal  to  say  in  these 
_■   columns     concerning     the     refinement     of 
■  ■•^~'  ■•?tt"  •-^^"-     •■■   "American    locomotive    design.      Much    has 
Locomotive  Design      ''^^n  said  on  this  subject  along  the  lines  of 
V;-  \     .^,%.   .  f  reducing  the  weight  of  reciprocating  parts 

iiy  the  tise  of  heat-treated  and  alloy  steels.  But  it  must  not  be 
thought  that  the  use  of  special  material  in  order  to  save  weight 
by  the  employment  of  light  sections  constitutes  the  only  refine- 
ment possible  in  the  designing  of  locomotives.  If  results  com- 
parable with  those  obtained  in  Europe,  and  in  some  special  in- 
stances in  America,  are  to  be  obtained  the  refinement  must  be 
carried  out  in  the  design  of  the  entire  locomotive.  Too  much 
lias  already  been  done  in  the  way  of  increased  power  merely  by 
increasing  the  weight.  We  have  nothing  to  say  against  the  large 
locomotive,  provided  it  is  capable  of  producing  power  propor- 
tionate to  its  size  and  weight ;  but  we  have  too  many  cases  of 
locomotives  built  with  very  large  boilers  to  insure  ample  steam- 
ing capacity  and  every  other  part  of  the  locomotive  built  pro- 
portionate in  size,  the  line  of  least  resistance  I>eing  followed  in 
obtaining  strength,  by  the  simple  process  of  adding  metal.  The 
addition  of  metal  in  order  to  gain  strength  is  not  what  is  wanted, 
but  the  designing  of  the  various  parts  so  that  they  will  have 
ample  strength  at  the  points  where  the  greatest  stresses  occur 
while  at  the  same  time  there  will  be  no  unnecessary  metal  em- 
ployed. This  line  of  procedure  is  absolutely  necessary  if  the 
weight  of  locomotives  is  to  be  kept  in  proper  relation  to  the 
power  which  they  can  develop.  Furthermore,  the  adoption  of 
a  I)oiler  of  large  dimensions  does  ni>t  of  necessity  make  it  the 
best  boiler  for  the  particular  service.  Refinement  is  needed  in 
boiler  design  as  much  as  in  the  design  of  other  locomotive  parts. 
Particular  attention  should  be  given  to  the  provision  of  a  grate 
and  firebox  of  the  best  proportion  considered  in  relation  to  the 
boiler  as  a  whole,  and  to  the  power  requirements  of  the  loco- 
motive. Much  of  the  waste  of  fuel  which  it  is  now  the  effort  of 
all  railway  mechanical  men  to  prevent  as  far  as  possible,  could 
be  avoided  if  the  boilers  and  fireboxes  of  some  of  the  locomo- 
tives now  in  service  had  been  properly  proportioned  when  the 
engines  were  designed.  There  are  enough  locomotives  now  in 
service  in  this  country  in  which  refinement  has  been  carried  out 
in  the  design  of  every  detail  to  indicate  plainly  that  we  need  not 
be  behind  Europe  in  the  matter  of  producing  a  horsepower  with 
the  least  expenditure  of  water  and  fuel  and  the  smallest  amount 
of  dead  weight.  ...,.  :>    .^  ,.:-:>.:,,.:.;-. .:;; 
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Proceedings   of  the  American    Institute   of  Electrical  Engineers.      Bound   in 
paper.     390  pages,   6  in.  by   9  in.     Illustrated.     Published  by  the  Atner- 
ican  Institute  of  Electrical   Kngineers,  3i   West  39th  street,  Xcw  York. 
Price  $l.eO.       :■ '■.^:--- y  ■■■■:.:•■■:/■''■    :■■:  -■/■•■■■    ■■■-■•..-■  ^-;;:;'-  •::''■;:•::;  .''■'/■■.v 
This  is  the  May  number  of  the  Proceedings  of  the  American  In- 
stitute of  Electrical  Engineers,  and  contains  a  number  of  interest- 
ing and  valuable  papers.     These  include  papers- on  direct  current 
control  for  hoisting  equipment  in  industrial  plants,  the  classifica- 
tion of  alternating  current  motors,  provisional  specifications  for 
insulator  testing  and  many  others.     The  book  is  well  illustrated, 
the  half-tone  illustrations  being  on  special  coated  paper  and  of  a 
particular^  high  order. /--:r:':-/\''''}\--^J-<''''J;:-^:'-\^^^ 


Resuscitation.  By  Charles  A.  Lanffer,  M.D.,  medical  director,  VVestinghouse 
Electric  &  Manufacturing  Company,  East  Pittsburgh,  Pa.  90  pages, 
4  in.  by  6^  in.  Bound  in  cloth.  Published  by  John  Wiley  &  Sons, 
Inc.,  432   Fourth  aveuue.  New  York.     Price  SO  cents. 

This  book  originally  appeared  in  1913,  and  it  has  met  with  such 
favor  that  a  second  edition  has  now  been  pubHshed.  It  deals 
with  the  resuscitation  of  persons  whose  respiration  is  sus- 
pended either  from  electric  shock  or  asphyxiation  from  various 
causes  frequently  met  with  under  modern  conditions.  It  gives 
a  complete  outline  of  the  so-called  prone  pressure  method  of 
producing    artificial    respiration,    which    is    considered    the    bes* 


manual  method  of  resuscitation,  in  that  it  maj-  be  carried  out 
i)y  one  person  without  assistance.  The  process  is  comparatively 
simple,  and  a  thorough  understanding  of  it  by  all  persons  em- 
ployed in  work  subjecting  them  to  the  possibility  of  electric 
shock  or  asphyxiation  would  undoubtedly  be  the  means  of  sav- 
ing many  lives  which  are  lost  during  the  interval  required  to 
call  a  doctor  or  secure  mechanical  means  of  resuscitation. 


Unizersty    of   Illinois  Bulletins,      Bound   in    paper,    S'A    in.    by    9    in.      Pub- 
lished by  the  University  of  Illinois  Experiment  Station.   Urbana.   III. 

This  is  volume  ten  of  the  Inilletins  issued  by  the  hjicineering 
Experiment  .Station  of  the  University  of  Illinois,  most  of  which 
are  noticed  from  time  to  time  in  these  columns.  This  volume 
contains  bulletins  68  to  74  inclusive,  the  subject  of  Xo.  68  being 
The  Strength  of  I-Beams  in  F"lexure,  while  that  of  Xo.  69  is  Coal 
W  ashing  in  Illinois,  Xo.  70  the  Mortar  Making  Qualities  of  Illi- 
nois Sand,  Xo.  71  Tests  of  Bond  Between  Concrete  and  Steele 
Xo.  72  Magnetic  and  Other  Properties  of  Electrolytic  Iron 
Melted  in  \'acuo,  Xo.  73  Acoustics  of  Auditoriums  and  Xo.  74 
The  Tractive  Resistance  of  a  28-Ton  Electric  Car. 


Machine  Shop  Management.  By  John  II.  \an  l>t  venter,  M.E.,  associate 
editor,  American  Machinist.  365  pages,  4  in.  by  6H  in.  Illustrated 
and  indexed.  Bound  in  flexible  leather.  Published  by  the  McGraw-Hill 
Book  Company,  Inc.,  239  West. 39th  street.  New  York.     Price  $2.50. 

This  is  the  first  edition  of  a  handbook,  which  it  is  stated  has" 
been  written   with   the  definite   purpose  of  making  available  to 
all  machine  shop  executives  and  men    in   training   for  machine 
shop  executive  positions  a  useful  book  on  the  study  and  solu-V 
tion  of  problems  in  management.     Matters  pertaining  to  organ- 
ization are  considered  and  committee  plans  and  suggestion  sys-  ■ 
tems  as  well  as  apprenticeship  are  described.     The  functions  of 
the  drafting  department  are  taken  up  and  a  section  is  devoted 
to  equipment  control,  which  is  considered  under  such  heads  as.- 
the  selection  of  equipment,  machine  location  and  the  arrangetnent  . 
and    standardization    of    machines    and    tools.      Other    sections- 
deal  with  matters  pertaining  to  quantity  and  quality,  time  keep- , 
ing,  rate  setting,  compensation  and  wage  methods,  etc..  as  well  as . 
traffic  control  and  the  causes  of  delay  in  shipment.     The  last  sec- 
tion of  the  book  is  devoted  to  shop  hazards  under  such  heads 
as  safety,  mechanical  safeguards,  fire  prevention   and   sanitation. 
The  book  is  printed  on  thin  paper  and  is  of  a  handy  size  f or \, 
carrying  in  the  pocket.  .  iv  -  ^h..   :  v    ..v  ^  vr  .      -  ■;  v   ^  ■  ?  <; 


Oxy-acetyleite   Welding,   and  Cutting.      By   C.    II.    Burrows.      134  pages,   illu*-;.^ 
:   '•    trated.     6  in.  by  9  in.     Bound  in  cloth.     Third  edition.      Published  b>;-' 
"the     \'ulcan     Process    Company,     Minneapolis,     Minn.       Price     jiostpaid,        : 
$1.50.  ■:•':_' 

Two   editions  of  this   book   have   already   appeared,   and    in  the: ''; 
third  a  number  of  revisions  have  been  made.     It  is  not  intended  i., 
as  a  comprehensive  treatise  of  a  technical  nature,  which  would 
necessarily  include  a  large  amount  of  material  of  little  practical 
use   to  those   whose   only   requirements   are  the   ability   to  prop-'"  j- 
erly  handle  the  apparatus  and  the  skill  to  successfully  perform -;- 
the    various    operations    to    which    the    oxy-acetylene    flame    i?-^' 
adapted.     Only  such  theoretical  matter  has  been  included  as    -. : 
is   necessary   to  a   clear   understanding  of  the   action  of  the -^-  - 
oxy-acetylene  flame  and  of  the  appliances  usually  met  with  in; .-  " 
welding  plants.    Three  chapters  are  included  on  the  chemistry 
of  acetylene  combustion  and  the  physical  laws  of  gases,  to- 
gether with  a  brief  consideration  of  the  units  of  heat  meas-.'    • 
urement   and   the  expansion   of  metals.     Aside   from   a  brief*  / 
chapter  on  metals  and  their  properties  the  remainder  of  the  .;;. 
book  is  devoted  entirely  to  i)ractical   matters,   including  de-  •.-    . 
scriptions  of  the  various  appliances  used  in  gas  welding  and  .'' 
cutting.     At  the  close  of  the  book  are  a  number  of  useful  -• 
tables,  several  of  which   deal   with   the  cost  of  oxy-acetylene 
welding  and  cutting.     The  book  was  originally  prepared  for 
the  instruction  of  users  of  Vulcan  equipment.  l)ut  much  oi  x\\c  :f  ] 
material  which  it  contains  is  of  general  applicaticml     '  x-^^^ 
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BY  C.  D.  YOUNG 
Engineer  of  Tests,    Pennsylvania  Railroad,  Altooni 


Pa. 


V. 


En<1eavufin^  to  iironioto  the  safety  of  jjasseiiKcrs  an<l  cili- 
jiIdvccs  on  its  lines  hy  minimizing  or  eliminating,  if  possible. 
all  accidents  traceable  to  defective  or  nnsuitahle  material,  the 
Pennsylvania  Railroad  has  fcnind  that  the  quality  of  the  mate- 
rial   jjurchased    for    use    in    rails.    l)ridses.   cars    and    locomotives 

■must  be  carefully  scrutinized.  Control  over  the  ([uality  of  sup- 
plies is  secured  I)y  the  aid  of  specitications,  which  are  based 
upon  careful  consideration  of  the  materials  availalile  for  the 
various  uses  of  the  railway,  and  by  research  work  tending 
toward  the  development  of  new  materials  and  devices,  or  im- 
proving those  wliicli  are  in  general  use.     .Neither  the  reputation 

of  the  manufacturer  nor  a  superiicial  inspection  of  the  mate- 
rials offered  ha.s  been  found  to  be  a  sufhcient  safeguard  in  the 
])i!rchase  of  supplies,  since  frecjuently  the  manufacturer  liimself 
has  no  positive  knowledge  of  the  strength  or  other  physical 
properties  of  the  iron,  steel  or  other  metals,  nor  the  purity  of 
many  of  the  articles  offered  for  sale.  ..,.:.;.     •;•...■. 

.\n  organization  w  itii  lalioratories  at  a  central  point  is  an 
essential  in  jiromoting  the  work  of  thorough  inspection,  the  itn- 
portance  of  which  is  un(|uestioned.  With  this  inspection,  acci- 
<lents   to   the   traveling   public   and   the   employee   have   been    re- 

.cliiced.  and  efforts  in  the  future  will  be  towards  their  further 
re<luction.  It  is  desiraltle.  therefore,  that  the  public  be  fully 
informed  as  to  the  facilities  provided  by  one  of  the  largest  rail- 
road companies  for  making  tests  <jf  all  its  supplies  and  con- 
ducting investigations  with  a  view  of  obtaining  the  best  ma- 
terials  which   can   be   commercially   furnished. 

The  Department  of  Tests  of  the  Pennsylvania  Railroad — the 
first  of  an  .American  railroad — has  grown  in  the  following  way : 
In  1S74  there  was  established  at  Altoona,  a  department  of 
physical  tests,  the  organization  of  which  was  placed  under  the 
direction  of  Theodore  X.  Ely,  then  snjierintendent  of  motive 
power.  The  tirst  testing  machine  was  purchased  during  the 
early  part  of  the  year.  It  was  of  50.000  lb.  capacity  and  was 
furnished  by  Fairbanks  and  Ewing.     The  tirst  test  was  made  on 

:April  2,   1X74. 

In  the  beginning,  the  testing  work  was  conducted  by  the  mas- 
ter mechanic  of  the  Altoona  shojjs,  but  in  .\ugust,  1«^74.  the 
(k'liartment  of  physical  tests  was  placed  in  charge  of  John  W. 
Cloud,  who  became  the  lirst  engineer  of  tests  .\  chemical  labo- 
ratory,  under   the   direction   of  the   late   Dr.   (harbi    13.   l.^udley. 

;Was  added  in  the  autumn  of  1S75.     Research  work  for  the  im- 
provement of  rails  was  begun,  an<l  the  investigations  and  accu- 
mulation   of   experience,    which    later    made   i)ossil)le    the    i)repa- 
ration   of  a  series  of  "Standard   Si)eciiications,"   had   their   start. 
It   was  not   until   1«H79,  or  live  years  after  the  beginning  oi 

•  the  testing  of  materials,  that  the  i)hysical  and  chemical  dc^art- 
ments    were   provided    with   a    separate   building.      This   building 

:  was  a  one-story  frame  structure,  25  ft.  by  45  ft.     These  quarters 

.Were  soon  abandoned,  however,  and  until  1914  space  was  made 
available   in   a  part   of  the   shop  office  and   storehouse  building. 

'where  the  departinents  tinally  occupied  15.476  s(|.  ft.  of  flo<ir 
area  on  four  floors.  That  the  growth  of  the  departments  has 
been  rapid  is  also  evidenced  by  the  diagram,  which  shows  the 
number  of  employees,  the  number  of  routine  physical  tests,  and 
the  numl)er  of  standard  specifications  in  force  for  each  year 
from  1S74  to  1914.  The  rpiarters  having  become  congested  in 
the  past   few  years,  a  new    building  with  a  flo(^r  area  of  41.000 

'From  a  i^ajier  read  at  the  annua)  meetinj;  of  the  .\nierican  Society  for 
Testing  Materials,   .\tlantic  City,  X.  J.,  June  22-26,   1915. 


s<|.  ft.,  was  begun  in  ipi3  and  completed  in  1914.  Thus,  iii 
35  years  the  re(|uircmen  ;s  of  the  departments,  as  slu)wn  alont 
by  the  floor  space  occupi?d.  have  increased  more  than  35  times; 
or.  there  has  been  an  av.rage  increase  of  over  100  per  cent  for 
each  year  since  the  work  began.  The  growth  of  the  test  depart- 
ment and  laboratory  ha«  been  very  much  more  rapid  than  tht 
increase  in  tonnage  hault  il.  or  the  e.xtension  of  the  general  busi- 
ness of  the  railroad.  The  reason  for  this  is  that  there  was 
almost  as  wide  a  field  for  the  application  of  specifications,  and 
tile  inspection  and  testing  of  materials,  in  the  beginning  as  at 
the  present  time, 

•' ^ -■*'•'•'■;•-■••    ■■•^•TH  E    XKW    Bi;iLDING        '   '-*   '^  •'''''  ■•■^••   -' 

The  new  building  at  AltotMia  which  has  just  been  occupied 
is  constructed  of  reinfoiced  concrete,  the  reinforcement  being 
of  twisted  bars.     Structtral   steel  cores   are   used   in  the  con- 
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Growth  of  the  Department  of   Inspection  and  Tests  on  the 

I  >ennsylvania 
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floor  of- the  service  sectior 
rials.      This   room   commm 
tribution  of  small  samples 
ing,    while   large   pieces   m 


exterior  is  finished  in  red  brick  and 
inged   with   a   central   service   iiortion 
consisting  of  the  middle  luy  which  contains  a  stairway  and  an 
electric  elevator,  giving  access  to  all  parts.     On   the  basement 

there  is  a  receiving  room  for  matc- 
icates  with  the  elevator  for  the  dis- 
to  the  different  sections  of  the  build- 
jU-  be  lifted  to  the  physical-test  sec- 
tion by  means  of  a  ten-tqn  traveling  crane  with  a  hatchway 
in  the  main  floor.  There  jis  a  machine  room  in  the  basement 
and  in  this  all  of  the  metil  test  specimens  are  prepared.  On 
this  floor  there  are  two  lar^e  fireproof  vaults  for  the  storage  of 
letter  hies  and  the  like,  and  a  room  for  chemical  stores.      >•"  ; 
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The  first  or  street  floor  is  devoted  to  physical  tests.     It  con- 
tains a  physical  lalioratory  with  live  universal  tension  and  com- 
j.ression  testing   machines,  the   largest  of   which  has  a  capacity 
.  (f  1.000,000  lb.,  and  all  are  served  by  the  traveling  crane.     On 
|u- "  this    floor    are    separate    sections    for    oil,    cement    and    lagging, 
: >liose,  rail,  miscellaneous  and  heat-treatment  tests.    \'-S-^X':r-'''/'y:V\ 
The   second   floor  is   used   for  oflice.   locker   and   toilet  rooms. 


Direct  lighting  with  tungsten  lamps  is  the  system  of  illu-^ 
mination.  "Abolite"  metal  reflectors  are  used  in  the  basement 
and  on  the  first  floor,  with  "Pyro"  glass  reflectors  on  the  sec-; 
ond  or  office  fl<Jor.  In  the  chemical  laboratory,  where  metal; 
would  be  injuriously  acted  upon  by  gases.  "Holophane"  glass, 
reflectors  are  in  use.  All  of  the  lighting  and  power  conduits 
were  placed   in   the   floors   before   pouring   the   concrete.     Tele- 


A    Typical    Floor    Plan    in    the    New    Building;    This    Is    the    Third    FlooiT;..'^. 


.the  south  end  being  occupied  by  the  ottice  force  of  the  engi- 
neer of  tests  and  the  north  end  by  that  of  the  chief  chemist. 
The  third  floor  is  divided  into  laboratory  rooms  for  bacterio- 
f  logy,  rubber,  water  and  gas  analyses,  photometry  and  lamp 
Itests,  and  the  calibration  of  electric  instruments. 
■     The   whole   fourth  floor  is  used  as  a  general  chemical  labor'  : 


•■••■'•.-',■■  Spring    Testing     Machine  /'. 

ratory  with  a  separate  chemical  balance  room.  The  cetural 
bay  is  extended  up  to  form  a  nfth  floor,  which  comprises  a 
photographic  studio  and  dark  room,  while  the  roof  of  the  re- 
maining portion  of  the  building  is  used  for  experimental  work 
>'ind  tests  where  exposure  to  the  atmosphere  is  required.        ^-^ 


phone,    dictaphone    and    tntrzer    systenrs    are    installed    in    the-:,, 
floor  conduits,  and  in  addition  great  flexibility  is  possible  in  the! 
location  of  tliese  iixtures  by  die' useNof  a  chair  rail  around  the     ■: 
walls  of  each  room,  the  chair  r.til  havih^  three  separate  grooves 
Jor  wires. 

The    building    is    heated    by    direct    steam    radiators    with    ^"  ; 
single    pipe    system,    and    the    radiators    are    placed    under    the  •;  ■ 
windows.     A  hot  water  service,  with  a  heating  and  circulating 
lank  in  the  basement,  is  provide<l.     1  he  j:as.   steam,  air.   water 
and  hydraulic  lines  are  of  open  work.  an<l  all  pi])e  risers  are  in-", 
a  common  conduit  in  the  central  service  bay  of  the  building. 

The  interior  of  the  Iniiiding  is  Hnished  in  natural  chestnut-; 
tiiroughout.  with  the  exception  of  the  office  rt^oms,  which  arc- '=; 
linished  in  imitation  mahogany.  AH  interior  doors  and  par-' 
titions  are  glazed.  1  he  floors,  wil^  the  exception  of  the  base^V  . 
ment  where  the  floor  is  of  concrete  and  the  physical  laboratory..'; 
wliere  it  is  of  "wood  on  concrete,  are  of  magnesrum-cefflenl, -? 
composition. 

It    is    noteworthy     that    the    building     was    constructed    and 
equipped    complete    within    the    original    estimates    and    appro-    > 
priation.     The  building  itself  cost  about  $150,000.     An  estimate;..;;, 
of    the    value    of    the    contents    is,    for    the    physical    laboratory,? 
SIOO.OOO;  and  for  the  chemical  laboratory,  $25,000.     With  equip-'-] 
ment  conjplete,  the  investment  is  about  $275,000.    X-y!-.:^'  ■-,.''  'y.\\-,;^;-':_ 

;\:.v^:^V\'.  '"i^h'    ^      PHYSICXL    LAB0R.\T0RY         :.:^..^^.'-'-'^'r:.;-Q^:\'f-: 

Among  the  machines  and   apparatus  that  compose  the  equip- — 
n.ent   of   the   physical    laboratory,    there   are    the    following:      ..  }; 

.     Five     universal     tension     and     cotttiircssioii     testing     machines,     one     Cf^:'. 
'.-        1,000.000.  two  of  300,000,  two  of   100.000-lb.  capacity;  .,>": 

One  vibrati>iy   enxlurance   spring  testing   machine   of   75,000-Ib.   capacit3r;  •  ■ 
One  43-ft.   <irop-tcsting  machine;  .        '  :  z; 

Two;  vibrating   staybolt  testing  machinesj.J..^   ..'■?.';..^;  r^.:-      '    '  ■■■     ••      ■■."..;;;■ 
One  Brinell   hardness  testing  rnachine;. .  v.'r' .i,' "i;/.;:;  v/;  •■"■'■'•'' vX^^ 
One  2,l'00-;b.  cement  tc.-tini;  machine;  "",'•■ -"'V;   •"  ■'  "•■.'.  "'-"■'"■";.      ' 

One   horizontal    inicroscopc.    with   camera   for    metalographic    work; 
One  griudir.g.  buffing -ai'<l  etching  outfit  for  the  preparation  of  samples.-  - 
■■•;    '.. ,       for  micro.scopic  work.  ;•'..■.-•.;■.:••  .  ',' 

..  In   the   machine    room,    where    the    sample   test    specimens   are-  ; 
prepared,  the  following  tools  are  used:     :  ^  ■>■.-."  \':,..^  ■:'■:■>:■■■'-,■:'■  J."^ 


Two  14-in.  engine  lathes: 
One    12in.   drilling   lathe; 
One   24-in.   shaper; 
Oi-e  24-in.  radial  drill; 


Two  milling  machines   for  specimens^; 

One  30-in.   cold   saw; 

Two  motor   hack   saws;     •.■.■...•■.■'•;    ./.,-.■ 

Two  tool  grinders. 


i'or  the  work  m  testing  air  brake,  signal  and  tank  hose  and 


.w -'.■■■-,• 


.-"•^r  I'^^jyij-, 


iJT., 


•1y 


■A..-:. 


!   . 


1.- 


Pennsvlvama  Rah. road  Tkst  Departmkxt 
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The  New  Physical  and  Chemical  Laboratory  m  Al- 
toona    and   an    Outline   of    the  Extent  of    the    iV'ork 


B^    C.  D.  YDl'Nt; 

Knjiineer  of"    Tests,    Pennsylvania    Kailmad,    Altoona, 


l-'iuleavi-riii^'  to    p^iiniwtt'    the    salViv    t>i    |Vas>nit:cr>   aiiil   tin-       s,; 


;  J;V'jri;>  "1.11  ilslrtiv  liv  UMniini/^ini;  or  i  linnn.iliiiu.  if  iMi>>iiilv. 
:{\]    avd«li'iUs    tract-aliK-    ti>    (kuctivc    <>r    im^uitaMi     inaurial,    the 

•  ni-hnsvl\atuy  Kuilr.>a«l  las  >>>uii(l  lluu  the  qiialitv  >>i  ilic  mau- 
ti:i\  jttm-jia>e<l  V'lr  ii>f  ill  rails.  Iiriilurs,  ^-ars  aiitl  l'io«>nu»li\t>s 
i^wsi  IVv.  i-an  iiilly  si-rutiiri/iil.  (  niitroT  nvrr  tlu'  i|uality  ni  >u]y- 
I>Tiv>  isMtuJiU  i'\  the  ai<i  I'l  >|>iv.irkati««ii>,  wliicli  arc  ba^nl 
ujnin    t';irt-fiir  c^arsJdvratuin    <>r  the    niattri.iK    axailalK-    lOr    the 

•varii>ti«>"  usv>.4»i  tlu-    railway,    and   li\     nsearoli    w^rk    trii.liiiir 

:  tiiwaffl   tllv   iU*VfKi|iimiit    if   mu    inatniaN   ami   tK\iccs.   nr   iin- 

.Jrr'vviilji  tliM-'C  Ayhk-.h  uri    in  jiiiteral   n-r.      .Witlur  tlu-  rtinnalii>n 

<)t    tilt"  ;i>KinuKictnrt-r   »t4>r   a    stiporhcial    insjuvti'ii    "i'    tin.-    tnatc- 

Fials'uJ'UTitl  has  lnvn    ImuikI  tn  \<v  a  sutViniiit  >aifi:naril   in   the 

inirchasf  <.>t   -iijiplio.   «.inii-    i'ri.<|iu  ittly   thi-   nianiiKutnri  r   hiniMlt 

h-'is    H^>    posit i vv    kn'-wKilKf    "t    the    >tren;itli    or    <itlu.r    iiliy>ical 

.;  •};rt>IK"'rtn'<i  V.J  .tlH\in>n.   stt'i't  »<T  other  nutals.   iut   tlu    puritN    >>r 

^■;>Vany  <.)rilu    ;rriK-les  offered   I'-.r   v;ile.     .-•,-,•  ,.._-;; 

■   '  -^11    <;r!.;ani/.aiion    with    lahoratorie*    at    a    i-eiitral    iniim    is    an 

.    t's*tntial  in  prmnotinu  the  work  nt   thonmuli  inspection,  the  iin- 

;   jii..rtaiH-e  of   which   i-   nn<|nesjii.iu  il.      With   ihi'«   iii«-pectioii.   acci- . 

:  -  fWtlts  .t'.'    'he    traviliniu   jmlilic    aiul    the    ini|iliiyee    lia\i-    hetii    re- 

:  •htc«.<l.    ami  etVort^    in    the    futnre    will    Ik    toward-    their    further 

.   r^'dncti"  II..      h    is    (le-iral>le.    ihert  fore,    that    the    puMic    he    fully 

Hiforrned  as  to  Oif   facilitie-  jiroxided  liy  oiu-  of  tlu    lariie^t   rail- 

■  ,TVia»l   omi|»anK'S    for    inakinu    tests nl    all    il>    NUpi)lies    and    >on- 
>hutint;    iii\  e-itiiiatioHs    with    a    viiw    j>f    ohtainin^    tlu-    licot    tna- 

"^  Hrialij.  which    can    he   cmninercially    furnished. 

>  .  'Ihc  I  )eiiartnieul  of  1  e«-ts  of  the  IVnnsyh  aiiia  Kailroad  the 
.  .-hf-sf  i'lf  an   .Nnterican  railrou<l-^has  i^rown   in  tlu    foll.iwini,'  wa\: 

■■  •  It!    1^74    there    was    eslahlished    at    .\llo..ii;i.    a    ilepartnunt    <>i 

jihyiiical   tests,   the   ori;ani/atioii   of   wliich   was   jilaced   under   the 

',  <lJri,ctioil    (i>t    TKtodore    .\.    l-.ly.    tlun    suiierimeiniein    of    motive 

•  ' jiMvvr.    .  The    Ifryit    testitit;    machine    wa>    pnrcha-ed    .hirii.u    the 

■  tarly.  part  o»..tJiO; year.     It    was  of   .^(MKKI  Ih.  capacitv    an.l    u.is 


riu 


■i    le-t    \va- 


;;iaiU   on 


furnished  hy   hairhatdv-  and    i-".winu. 

•    Aprit^i.  JN74. 
.■fc  -In.  the  h(.,i:inninj:,  the  !i>lin,u   work   wa^  i-onducled   liy  tlu    ina^- 

'  tcr    nitciianic'   of    the    Altoona    -.hoii-.    l.ut    iti     \ui.n->t     iS74.    the 

.-i.li'i'aTlnu'Ht-:  i»f:}>h\  ^ii  al    te>t»    \\;i»    jilactd    in    charge   of   Joim    \\  . 

('loud.  who  hecanu-  the  lirNt  eii.uinetr  of  ie>:s        \   chen'ical  laho- 

ratory.    under    live   direction    of   th.     late    1  )r.    <  h:itl<  -    I!,    i  >ndley. 

■  was;  ^ddv<l   in   the   autunui   of    1S7.^.      K'c^i-.irch   witrk    for  the  ini- 

I>rii.vcnu-nt  of  rail»   wa*   I'e.^^mi.   aiitl   the   in\ f^liina'ioii*   and  acii- 

-UtnlatJon    »it    exj-t-rieJU'e.    uliicii    latt  r    made    no>>iliK-    the    prt-jia- 

rafioi:   iif  !i    «eriev   of  "St  iinl.-ird    .^peciiicatii-n--.  '    i"a<l    their    -tart 

";  .  ,.it  vvas.  iu>i  until  1.'^"''.  or  Uw  years  af'er  '.he  ln'iiiiniiuii  of 
the  tt^stiiHi  of  materials,  'hat   tlu-   ph\  ^ical   aiul   chemical   dciart-. 

.  nieirt>  vtert?  j»i*<,>viiK-<l  ivith  i\  >eparatt-  liuildini:  Thi^  laiildiny 
was  a' oiie-story  frame  >-tni«'ttire.  2.^  ft.  iiy  4.^  ft.      ^he•^e  <|uariei- 

were  <-i>on  ahandt.'ued.  Iu'wvver,  and  until  T'H  -pace  was  in. nit 
availal'U    in    a    jiarti.t    the    shop   otVice    and    -tonlion-t-    ImiMin^;. 

Where  the  <le]>artnu-nts  rmally  occupied  15.47»i  -q.  ft.  of  lloor 
arira  f.n  four  Hoors.  That  the  urowth  of  tlu  deiiartnu-nts  ha^ 
heeii  Tapi«l  is  als»>  eAidenced  \>\  the  diai:ratn.  which  >how>  the 
nnniliet'  of  enipl<iyees.  thr  number  of  routine  physical  tests,  and 
tin*  nUi.nlier  *»i- standartl  specihcation-  in  force  for  each  year 
fr<mi-  tN74  If)  ■1*'I4.  Tlu-  <|iiartt-r-  ha\ini.;  liecoine  con).;esti-<i  in 
the  jiast    fe\v  year-,  a   new    huildinti   with   a   lloor  area   of  41.(KJ0 

.  ■  '  ■ ;        ■'•>..'>     i   <  ..'      '•      — ' ' "  '  ■ 

*Fr.'in   ;i   I'Sipt-r   rea.l   .'il    the   ;iiiTnt;il   m«-ttiiiu    n!    tlu-    .\im'rH-:in    S"i'itlv    fir 
■.TeMir.K   Mau-rii.Is..  .\tl;.iitu-  «  itv.  X.  J.,  tiiiu-  .'.'■_'<..   VM5. 


.    ft.,    was   liei;iiii    in    I 
.^5  yearv  the   rei|uireinent 
hy  the  lloor  -pace  occnjiit 


1.^   ,in<l    c-miiiKtcd    in    l«)l4.  "  Thus,  ii- 
f   the  departnuiii-.   a<   shown   aloti* 

d.  iia\e  increased  more  than  35  tiinv- 
>r;  tlure   ha-  iieiii   an  a\tra.u;e   increase,  of  over   HH.)  j.rr  cent    fo:  " 
eaod  vear  since  tlu   work  hei^an.     'rhe  .«rowlh  of  the  test  depart 
nunt    aiul    lah"  r.itory    has    In  en    very    much    more   rapid    than   tlu 
increa-e  in  tonnage  haiiK-i  .  or  the  exteii-ioji.  of  the  Lieiu  ral  husi- 
ne-<    >f    the    railro.nl.       1' u-    n-a-on    for    thi.>4,.is    that    there    wa^ 
ahno-t   a-    wide   .-i    lield    l.  •   ihe  application  of   >)n.-cilicatious.  .and 
the   inspection   aiuI    te-titi!     of   niateri.il-.    in    the   lieuiiniinii   as  at 
the  present,  time, 

; ;/  .•   •■      .       ■         T4!  ;  NkwniH.MN*;    ■'■  '      '  ''.':-, 

■  Tlu-  lu  w  huildiiii;  at  .  hixiia  whicli  ha-  ju-t  In-en  occupied 
i?  ci>t;-trncted  i<i  reinfor  nl  concreti.  tlu-  reinforc^-ment  ln-ini; 
of    twi-ted    liars,      ."^trncti  ral    steel    cores    are    ii>ed    in    the    con 
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Growth   of   the   Depnrtm  ;nt   of    Inspection   and    Tests   on   the 

ennsylv.mi.i 


en  It-  v-i  liimn-.  I  lu  w  liolt- 
red  ttrra-colta.  It  i-  arr; 
coiisi-iiiu;  of  the  middle  li 
t-Kctric  elesator.  viviiiy  at 
tloDr  of  the  service  -ection 
rial-.  This  room  comnuin 
triliution  of  -mall  sam]ilt 
iiii:.  while  lartie  piece-  m; 
lii'ii  hy  me.in-  of  ,-i  ten-t 
in   the   main    lloor.     Tlure 


esurior  is  linislud  in  red  hrick  and 
ni:nl  with  a  central  service  |»ortit>n 
y  which  coiu;iin-  .-i  -tairv^ay  :md  an 
•ess  to  all  iiart-.  <  )ti  the  haM-iiioni 
llit-re  is  a  receiviii!;  room  for  matt - 
cate-  with  tlu  eIt-\ator  for  the  dis 
tlu-  dilferent  -ections  of  the  Imild- 
y  U'  liftid  to  the  physical-test  set- 
in    tr.-ivi-linsi    crant     with    a    hatchway 


Is  a  machine  room  in  the  hascmcnt 
;tiui  in  tlii-  all  of  tlu-  nut  il  test  s]ieciniens  are  i)reiiared,  ( )!i. 
this  lloor  there  are  two  larke  tirei'roof  vaults   for  the  storage  uJ 


letter   tiles  and   the   like,  an 
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1  a  room    for  chemical  .stores. 


,■;?'■■  .,*''^  ■•"  :>:•'  '5v 


Jii.v.  1915 


l^\ ii.vv' AY  ^(iE  G.teiTK,  :^i&il AXii/Ai.  Ivi »rri<  )\ 


m 


;  I'lic  rir>t  or  siri-it  ll.H.r  i>  <lc\>.t»^i  ^V  pliyiiical  tcstsv  ■  k  a^^  DiftS:L  ii^htiTig  \vitli  ltuv^s^cu  laniii*  is  jlic/ system  ijf  iitu- ^■•^:^; 
>f  iins  a  physical  lahoratiTv  uiUi  five  imivcrMl  teiisiau  anV^^^  . iniiiatiuri:  ■  "Ab6Ht<".  nietal  rcUcctar^ji  arc -ijsed  .iri  the  hascnifiii  v,^^ 
t,-V:-vrCsst'>n  t«>tiiti;  inadiiiKs.  the  larsfNt  (ft  which  lias  a  capacity  a|id  on  the  >irst  tV><>t.  with  "Pyro"  Hlas>  Telk-ctors  on  xIk-  siv-,.  •  : 
'  . "  1  1.0tX).0(X>  Ih..  aiul  all  arc  <crvc4  hy  the  travclinii  crane,  (hi  ond  <>  w^Vicc  i^>>^r.'  •  Iir  ihc  chcnitcal  lab'O^^^^^^  where  metal  :v.; 
C'-tni;?;  rtoor  are  sei)arate  sections  I'ur  Oil,  cement  and  lag^yinj^,  would  Ikv  injiiti<>u>iy  acte<l  u\uit\  hy  sfascsi.  "llolophane  jilassi  f• 
[^  \i '?'H^.  rail,  ini>cellaiu-'us  and  hc;it-trcatnivttt  t?st^;;  V^  :  •  ;■  rcfleaors  are-in  use.  .\T1  A>t  the  light ingatnil  |>.>w«fr  vomlaits  ;^. 
A";    The   scciiikI   llci.ir   is   u-<.i\    i.>r  <^tHce.   Kvcker  aiid   t<>llet;  rodms.  \H"^^                        tlit   tloori  iK-t'irc   JK»Hrini?    the  <vin_eretc. ;    Tvlcr  ^ 


/^-JTTt/^ G         ':-.-. 


c**»ctTr  1000  i.<a»». 


^^oTcmtTXfi  .**   *1.    lOhb 


.fJLtCT)l.C«L    (.•OtWATOOt 


c  r  z  - 


A    Typical    Floor    Plan    in    the    New    Buitding:    This,  fs  ,tf»e '  Tlilrd   Floor 


:'i(e,v«nth  cild  hein^i  ucctipTeil  hy  tlic  titVrco  force  ••ffliea-n^'i- 
tiei'T   of   tests   and   the  north  end   liy   that  .of  the  chief  chetJiist., 

•;  Hi*'  third  \]"'>v  is  divided  into  lalniratory  rv>Oiiv>'  for  hacierio- 

iv.siV.  ,r«l>1)er.  water  an<l  j;as  aiialv  ses.  iiH<  toitictry  and  ilijnp" 
rO'-t>.  jind  the  caliliratioii   of  electric  iii^trHineiits.-  ;,      .  ^ 

■  •  .'JVie   whole   fourth   rfoor   is   nsei!  as  a  general  .cUeinicajlalio'^ 


■■■■',■ 


.'..';■:    -V  .   t        Spring    Testing    Machine.'- •::,.;     c-''       ^      ' 

ratory    with    a    separute    riVeniical  .balance    roofii.      The    central 
.'ay   is    extended    tij)   to    fr.rm    a    ilfth-   fl<H)r.    which    coniiiri^es    a 
'.''iiiit'ojjraphic  studio  and   dark   r<'oirj.  while   liie  r'.!«>i  or.lli^:  rev 
?»\aiuin{j  jK)r{i<»fi  (>f  the  hurldihg  is   used   for  exporimetUal   work 
.'■rt<l  tvsts  vshcfc  c>viv*»siTre  to  the  atitiosphete  is  required,  /..-^v; 


phf  jne^ 'diciaiih  *4tt^:  7  -I'l    ''V''^''*-r  :*y^tC;iW"*> ;  :^al"c    n>sla1l*id    itr  tlie> 
liour,  coti4uit>i.  .:in»f  in-  .i'idviior.  :.^reatik:>;iljility'  is'  pos>i1)le  in"  the   ". 
•Ircati.otrof.ihcHv  .JNlurc-i  i.y  ihc  u>cv^f,.a  x;}iair/Taii  arotind  tltc:  i 
v.;dls  i.*tX'acH  rivi..i.w.  lik;:  t  li.rir  r.iil.  linvinja ^tlifcc; sii»aTatc.  ^p^^  , 

/.  lor;;  wireV ':-.•"■'■     %;''.-     ^.  - -I''-  ~''.''.'-\-^''.^ -:'.-'  ':     ■' 

.,:'l  iVe  vtinTtd-^ii^   i-    I'cuted    liy    ijirecls  steaiJiT  rad»af«?rs  "  *ith    sty^^ 
.sjtTjLjIc- •  p^^^  the    ra<naioF«<v  arc  .t«iUccd  ■  niHk'r.  the  ■ 

^  v,'iti4;rwis.;;  A  h<it'  watn*:  ^^ervive.:  Avitk  'a  |H:atiiii^"  irtid  ci%it!atinj;^ -'; 
Ivalilv  in  tiu  faiseriiyiit.  iV  iijoiiduH.;  Tlk-  :?i'a>.  M<-';^ni,  air,  vvat-^T  '■:- 
'  iiiid  bydran.Hj,'  .liiiv>  ai  i    .  f  ••yvH  work,  iind  .;jllj*ili«.-  risers  are:  iir 

a  iHniMvi .11 .  .c«  mi ' uil  "il!   ilu   c*  tit ral  ■  scr v k"c '  1  ><i>'  «f  il'<-'  ktHldiitj;.    ;    . 

:    /pui   vnivfirT  v'i,  the    liuihhni; .  iv?  ifiu*i3)cfl    in   natMrat  ckv'simri:; 

throne; h^Siii.   uitiv  .tVie  e\oepti<ni  -«>(  the.  ^'rticu  rooniv;.  Avkkli  are-; 

fliijslied    il)    iniit;tt!«»ii  •  rn.'ihoi:aiiy;'  •  AiK  iiH'erior  "dovtrs.  ami    iKir- 

titions  are,  ti|u/ed.  ,  I  he  ll'lor^..  \\iHp  tlic  e.xecption  ofe  tkc   base-   ; 
'/im-iit- where  the  tk*or  i^  . .f  c Mutx'te  "U«d -tlkv  jilij sk*al  lal»< ►rjiltiry.. 

.vihei^:'    it.-;  is  rVij- .A\oi>d   *'n  -  c-'tivritt?;  afc  i>r;:  njaj^Wfiiatu-ctTTtciit-]  ■ 
.;-cofnposiiion..'  :'■■■'; .      ;  /  ■  ^^"'v /'■■■■',.• ''-■■■,;.     ■■;  ^  .-■■■-.' .,^:  ■ 

;   li    i>  iiiotcVortln    .that:   the    iHtilxHitji    avIis. ■  CQUstructod   ami  ; 

equipped  ■C'rtivijlete ;  \v  iiliiw    the    or%:inal    csiiiHatcs    aii<l    a|«j»r*j' 

lifiaiio^j.     T3)e   lv.|ildiny   itself  c >>>t:  aiiv»iit  '?l5(i.<IM).     An.  >e«Hinua-i;;  - 

iif    the    Vnliie    of.  tlie    c.om,-m^    is.:    f. .r   the    |»hysicnl    laborai'fry..^"; 

?l(itt.(X)U;  and  fi^ii-  the  clieniical  lalioratiiry.  5i5/K«>.     With  e^iuiir  ;.. 

nieirt  c.  >n>plete.  tliv -iiive-'nient  »s"a'Hiin?'*i75jU(jy.~  ;;  '  .:'-"^-       '  .':.-.'-^r 

-i/'-vv'"'  7." '.vy  ■.:■■-,;■•■:.>  A  ^vj-m  ~iV-Ai.  i4\Bi;>kAT«.»itS'."'- '^^  ^-      .■       {-.y.'i  •\./;  ■■ 
Aiii<inq  .tke  iiiaclvi^  apparatiK?;  that'^c<inipo*e  tile  equip-   > 

-ti;vnt 'ot;  tlie  ;i»kys»cal  1abor;n.'ry,viftt'iv,  an?  ^M^^kiltowingr^;^;  .^^ 

J^'iy-v.'    .yiji\;'er>al  .  Y'ji;-|"Vi     :i!ui     r.(iiij:»-.»fS^io,i     t.,'slif(j>    .,i«.u:l|iii{>,     .«iite"^c.f  ,. 
.:  ■'-'      j  .■.•,!.•' !()?■'"._•  »'!•>.  i.w'v>   i^i   .«"i(i.iiOip.n\;,r  ..f    H)i1.0nU-lli.   <-.n}.;n.iiy :  . ",  r  .    ':..', 

..  Uric;  x-'ifir.tt ■>Vv   «-n<bii'>ni>''     'priii'.^   teHJutf  ;rtiac^4i»i'~<it   75<(KM)4ti.eaii.icilj'. ;:■•..• 

.V.    f»iie;^^^tf;;.il';o)':'''';''"'<'  iiKiriliiu-,     .-'-•■  r.-y^ '---.■  _  '.■■  :    ij/'\  ...■•;■ 

-  ;.    i  1';Vi;v  •  vi''va'ii|>:  .sUl>,'»<'lt    u-f-iii;ir  njfH:Hf«ii'>:-.     '  i-S'..  ^^-'^  '   "  .  V  ■  ■  '.?, 

'..        <4iiy   Itiji'.vi-!  'W;tr«Jtii->   u--iiutr  iiiactiiiK- :  v  .'   "" . .    ''■.'.'  ......    ..•..■;.'.:;..'.•. 

.  ::.  ;    <  »in>/>,t.l)(n!tj;;  i-ei>Kiir  t< -lir-i:   tu;.>diiiH'< '     ^     ■.>..;'>  '         .1  ■■  •  ;    .■'.;: 

:  '..'^  »nf  l)rir.''Z"niai'  TTru-r">ciij-f.,  \vilU  cami-rai  {.vr  flu/jaK.^-.Tjili'ic  i*>>r}i;  "         -  .,. 
..'Vv'  'I'hvf  R.ri^  ■"■'*     H-hiuji  oiftfxf  for  (Jic  jrtvi»ar.'rtiort-t»f  .satht»1ts' . 

.  ■,  ;■..'/■'  ...fiM-' (iiicf'^V.siiiV  Willie.    "  -'/;■    J,  ■-'■-::' .    :,-.'■  --'.-y--^.-  .-.- v/ .  .  ' 

.  'iti   the   nJUcWnv   r<«oiu.   wlufe  " the.  satniJfk*  test    siHvurietVs   arc  ; 
'   prejiaretl,  the  folk? win i;   t''ol>   art  u^edii-.^^^'v  "  V'7    'X         -"^-  '';■■■ 

X\v<*  14-iii.'  (-11)51(10.. '.r»thi-,- 1'  '  .          .  Two,  miUing  iriachiiivsV  for  s|»vinK.'ii*;  .•• 
. .  !)nc    lJ.iH..':'tryi>nK   Ja.tV.oi  ,     ■.          -<)^»c..:^0-i-ii.   f-fiM   SaVyr  •     .;     "..■■;■.•■ 
jl»iHv  J4-in.:>1i.iiit'r;/.  ."S'.^vsp  oiV»tor  Ijaek-  >nw»'.;  ;• .    ::           ..-.  ,.'^ 
-»)!.:o' J4-iiy.\ra'li;ir  .dti'!.;  T-»'0.,r6oi  Jsritl<ior»^     ',.,;.■■•:            ';  .  ;• 

■      l->;r  ike  work;  hv  testing  air  UratMl^  signet  aii^f  JLalik  Tw***  aitJ;^ 
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other  mjscettaht'ous  tests   including  steam  and  hydraulic  gages, 
there  are ; 

Six  rubber  stretcliiug  machines;   '"  r       ';  '    .   ;•.■?■•■■''!■'•,•.  ■'.'.•■' 

One  friction   lot   rack   for   rubber;        "      ,•'';.   .          '■-.,.■=         '•■  •  ••        .       .. 

One  imse   nuiuntiiig  machine:                ..!,-":,         '■■■  ■'■'•..  ^' '          •'  .     ■:■''''■' 

'  i:    "One  vibrating  test   rack   for   hose;         .  [■         '  '•.            ..:.■' 

One  continuous  ttst   rack   for   rubber:                    :   '■  ■'          ^    .''.';..■■  ■,     • 

Four   tension   testina   machines   for   rubber:  '  ■  :     -     '•.■■'■.■     '-■     •'■>■. 

; '■       One  stretching  machirc  for  rul)ber   iii>-ulatioii :        •';■•'•,.''■■''•••■ 

;        One  spring  micrometer  'nacbine;                                         .••'■'.'     •■.■  .■•■"••-';;.■; 

c; '.      One  vacuum   gage  testing   macliine:      ■•■■'■•■-".■'                  '.•     •   "■■■.■■    -   .'''.•  \:   ;. 

One  arbor   press   specimen  cutter;                                                                           ' ''-    . 

Otie  liyilraulic  gage  testing  machine,  capacity   _'5.000  11>.   per  ytj.   in.?'.   '..•' 

::.'•'.  One  ilca<l-weight  gage  testing  machine,  capacity  six   gages;        ■  ;    c';'. '.■.  ■ 

One  wiglinsr  testirig  macliine   for   hose:         ,.:'■'■      ■-■.'               ■..'•.    v-"--^-.-  • 

V       One  bumjiing  testing  machine   for  gage*;  /   '     '    •  ".     ^•■■'.•/    V''  '  ■    •j-'  •;' ?,"" 

One  whipping  testing  machine   for  gage-:                     .  \'-    ;  ■  ..    '         •.v,,  ■'. 

^V       One  hydratilic  machine   fur  testing  gage  ghisse^. 

>. 

The  materials  for  test,  including  samples  which  have  liecn 
obtained  by  the  inspectors  at  outlying  points  an<l  those  sent 
to  the  department  by  the  shops,  are  hrougbt  into  the  buihlin.u 
through  the  receiving  room.  Tliey  are  distributed  throughout 
the  building  fr(nn  that  point,  the  metal  specimens  lioing  to  the 
machine  room  in  the  basement  for  preparation,  then  to  the 
physical  laboratory  for  tension,  compression,  viliratory  or  other 
tests,   and   to   the    chetnical    laboratory    for    analysis.  ,  .,.^*   , 

Rubber,  Air  Brake  Hose  and  Miscellaneous  Laboratory. -~ 
The  extent  of  the  work  of  this  department  is  indicated  by  the 
fact  that  the  ncc<ls  of  the  railroa<l  are  about  03.^ .COO  pieces  of 
air   brake   hose   per   year.     There   are   now    being   instalkd   ma- 


Water    Laboratory,    Where    Chemical     Examinations    Are     Made    of 
Drinking    and    Boiler    Feed    Waters 

chines  for  air  brake,  signal  and  tank  hose,  and  other  miscel- 
laneous tests,  including  steam  and  hydraulic  gagc-s.  and  gage 
glasses  for  boilers  and  lubricators. 
:'  Heat-1  rcatment  Laboratory. — This  department,  ai  the  first 
floor,  is  for  the  development  of  standards  in  the  heat-treatment 
of  metals  during  the  process  of  their  manufacture  for  use  in 
railway  equipment.  Investigations  are  carried  out  to  study  the 
effect  of  various  heat  treatments  on  a  large  variety  of  carbon 
and  alloy  steels.  They  are  also  made  to  determine  the  proi)er-^: 
ties  of  non-ferrous  alloys,  including  the  co-efticient  of  cxi)ansion. 
Shop-manufactured  locomotive  and  car  springs,  involving  as  they 
do  a  form  of  heat-treatment,  are  sampled  and  tested  regularly 
to  determine  their  acceptability  for  service. 
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Large    castings    of    vari  )us    kinds    have    been    heat-treated    b\ 
this  department  with  the    lid  of  outside  facilities  with  a  gratify- 

efifect  of  chemistry  and  heat-treatment 
upon  tlie  endurance  of  makerial>  sul)}ected  to  repeated  stresses  is 
tested  out  by  revolution  ;  nd  vibration  tests,  including  vibration 

Rails,  sjjlice  bars  and  tie  plates  are 
increased  service  it  is  possible  to  se- 
cure. The  effects  of  heatltreatment  are  noted  and  a  wide  range 
of  working  conditions  art  api)lied   on   a   variety  of  high   speed 


tests  on  complete  springs 
heat-treated  to  studv  the 


tool  steels  to  ascertain  th( 
Investigations   are  made 
rial    for    the     purpose    of 


best  chemical  characteristics, 
on   various  types   of   fireproof   mate- 
maintaining    a    high    standard.      The 


testing  of  felt  and  insulatiig  papers  used  for  lining  refrigerator 


Lamp    Test    Rack    with    a    Capacity    of    1,000    Lamps 

cars  has  lieen  made  necessary  liy  the  large  variety  of  materials 
<  1  this  kin<l  on  the  market,  the  keen  comi)etition  among  manu- 
facturers. ;ind  the  ease  wiih  which  the  highest  grade  and  best 
material  can  be  closely  imiiated  by  cheap  and  inferior  products. 
Tliis  laboratory  is  equipped  witli  an  insulated  room  and  elec- 
trical heating  arrangements  for  this  work,  the  tests  being  de- 
signed to  represent  as  nearly  as  possilde  the  service  conditions 
to  which  these  materials  W(iuld  be  subjected.  Temperature  meas- 
urements are  made  of  various  types  of  refrigerator-car  con- 
struction by  means  of  resistance  thermometers.  Aside  from  the 
measurements  of  high  teir  peratures  in  the  laboratory,  periodic 
laliliralions  are  made  of  the  various  pyrometers.  The  heat- 
treatment    department   in   g  fueral    carries   tm    a   large   variety   of 


"•jiecial  Wfirk.  and  there  is 
uf  possibilities  even  to  the 


)Ut  little  that  falls  without  its  range 
extent  of  heat-treating  glassware.    ■;... 


..,;   .  ..-    . .  ELECT*  K  AL    LABOR  .A  TORY    .      -      •    ^^.. ,.    /.  :.    .. ;'.  r  '. 

Liiii:p  Tests. — ^On  the  thij-d  floor  the  equipment  for  Taiiip  tests 
consists  of  three  photometers,  a  lamj)  test  rack  of  1,000  lamjis 
capacity,  with  switchboartl  transformers  and  potential  regu- 
lator equipment.  This  wor|:  was  taken  up  in  1902,  with  a  view 
of  olitaining  data  for  the  i*"eparation  of  specifications  to  secure 
uniformity  in  the  orderii  g  of  incandescent  lamps,  and  the 
maintairring  of  sufficiently  1  igh  standards.  It  consists  mainly  of 
life  tests  of  lamps  at  abnormal  voltages  and  tests  for  the  ef- 
riciency  of  illumination,  as  well  as  the  investigation  of  new  de- 
velopments in  the  general  field  of  illumination  as  applied  to 
railway  work. 

:..  Standardization  of  Instn  inents. — .\  division  of  the  electrical 
laboratory  is  employed  in  nvestigatirms  and  development  work 
along  electrical  lines,  and  the  standardization  of  electrical  in- 
struments. Part  of  this  wiork  is  dfme  at  the  laboratory,  and 
part  of  it,  when  necessary,  I  at  other  points,  by  laboratory  men. 


'".•C--'     .    .*■  / 
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The  character  of  the   work  may  be   judged   from   the   following 
examples  upon  which  comprehensive  reports  have  been  made ; 

An    investigation    of    electrolysis    in    systems    of    underground    metallic 

structures; 
Tests  and  investigations  of  the  construction  of  various  make!>  uf  trans- 
formers; '^}.-    .. .'^ '■■■•:'.    .•■y    •  •  ' '   ;•-■■  ■^/V  ■.;    V;?'.--;    V^^       •    :'     '/'^^ 
.          Tests  of  various  makes  of  pritnary  and  secondary  battery  cells; 
■'■■■■     Oscillographic  tests  for  linear  and  angular  velc.city,   wave   forms,  etc.; 
Investigations    of    special    cases   of   electrical    troubles;  :■'.•.;"'- 
The    develoi>ment    of   an    electrical    method  of   measuring /the.  hitcdness 
-.   -^^  \^       and  homogeneity  of  steel.                         "    ..  '■•:■/■•.••' V 7- :• !;.  '•;   '      •;    ;.■;; 

Matters  such  as  these  are  reported  on  and  recommendations 
made.  Electrical  instruments  are  sent  in  from  all  points  on  the 
Pennsylvania  system  to  this  dcpartmtMit   for  calibration  and  rc- 


specilications   adopted.     This    steel    laboratory   has   facilities    for 
analyzing  100,000  samples  per  year.  '''.!'-:■-'''..' :/;--'.v-:\: 

Miscellaneous   Work. —  1  he   smaller   of  these  two   laboratories 
is    for   work   of   a   more   general    character.   l)eing   used    for   the     , 
examination  of  fuels,  the  development  of  specilications  for  paint    "'■ 
■products,     lubricating     and     burning     oils,     boiler     compounds, 
lacquers,  plush,  car    cleaners,    cutting    comiKmnds.    belt  <lressing,   •  ^ 
polishing   comp<mnds.    hydraulic-jack    liquids,    fuses,    track    caps.    ,; 
:  tire-extinguishing  preparations,  the  recovery  of  used  ur.  wasted      '• 
.'"products,  et<C..'  .'^s-:;    "; '  ■"■:■"■  '   'r.^-'^^' ^'' ':■■■:  y"'^''' .   "'";■<%;■-■.:- ./>>V-.;  ' 
.in   both   of   these   laI»oratories   much   time   has   Iteen    spent    in    (, 
the   examination    of   broken    or   "failed"    jiarts   of   equipment,   in      • 
an  effort  to  determine  the  cause  and  with  a  \  iew    to  the  preven- 
tion   of   accidents    w  hich    aside    from    the    money    losses,    might 
roult  in  injuries  or  loss  of  life.        v -^r-r/.O' <  *=v  :.■:-'•  :-';^  -'[■  \  ■'< 
Certain   food  products  used  in  the  dinitig  car  service  are  also  ^i.^ 
examined    here   at    times;    many    other    miscellaneous    investiga- 
tions are  made,   as  of  conditions   which   may   have   led   to  loss 
from  the  damage  of  freight  in  transit,  and  to  so  establish  methods 
for   preventing   such  loss.      During  the   past   year  a   considerable 
.iinount    of    work    has    beiii    devoted    to    the   chemistry   of   tunnel 
air    in    connection    with    the    installation    of   ventilating    systems. 
The  total  list  of  activities  touched  upon  would  be  t«X)  long  for 
emnneration  in  an  article  of  this  character.  .:    . 

The  chemical  analysis  of  rubber  compounds  has  Weft  studied  ..' 
and  much  experimental  work  done  in  perfecting  a  metho<|  where- 
by material  of  this  kind  can  be  bought  on  specilications  which  de-  •.• 
line  and  limit  its  chemical  properties.  At  present  there  is  in  ■.-.; 
force  a  specihcatioit  for  high-grade  rubber  insulation.  Samples  ' 
from  all   shipments  are  analyzed,  as  well  as  some  other  rubber 


Interior    of    the    Laboratory    Car 

pair.  an«l  men  from  tbe  laboratory  are  sent  out  to  insjKCt  and 
check  electrical  instruments  on  switchbuarcls  at  the  various 
power  plants,  and  at  other  points.     '''•"■^'■■^'■''■K'''  '':':y'^^^}f':  ^-'''^  -'[^r' 

':!';\  ■■■■•'    •'■'^-      LABORATORY   AXD   ROAD   ASSISTANTS    •?' *'V      ■^■':-  ' 

V*  A  large  room  on  the  second  rioor  is  provided  for  the  force 
6i  laboratory  and  road  assistants  coming  imder  the  direction  of 
the  foreman  of  road  tests  and  special  tests.  The  duties  of  these 
men  are  v;iried.  and  include  tests  of  locomotives  on  tlie  road  or 
tests  of  e(iuii)ment  with  special  devices;  the  tonnage  rating  of 
trains  and  the  following  up  of  all  experimental  appliances  which 

.;are  put  into  service  for  test  purposes. 

The  fifth  floor  has  been  arranged  for  photographic  work,  con- 
sisting largely  in  making  prints  of  metal  sections,  photomicro- 
graphs of  .steel  rails  forniimg  a  large  i)art  of  these.  Plu)to- 
graphs  of  parts  which  have  Aailed  in  service  are  also  made  for 
convenient  preservation  and  study.  The  photographic  work  re- 
(luires  tlie  services  of  two  inen  and  about  25,000  prints  per  year 
are  maile.ry.^  ,\.,.\-i' ■':-'y}-:'';' ;-'-■.■•::'  ■;  ^-'■■'py'y'-' '■  "-!^'."  )\^  ;f' v..' .vV y:'-..( 

■  ■  "■    ^  x    '0     ••■  ■  V    -:'       CHEMICAL    LABORATORY        ,;",  V;^;^^;-r"'   >  :V /'  ^^  > 

rMetaUuriiu-alWork.—lhi.'  main  chemical  laboratory  on  tlie 
fourth  floor  is  divided  by  the  central  balance  room,  into  two 
deiiartments,  the  larger  one  of  these  iK'ing  devoted  exclusively 
to  metallurgical  chemistry.  In  this  department  methods  are 
developed  for  the  determination  of  the  elements  in  plain- 
carl)on  steels,  alloy  steels,  and  non-ferrous  alloys  used  for  bear- 
ing backs  and  linings,  packing-ring  metal  for  different  purposes, 
etc.  Data  are  obtained  leading  to  the  development  of  specifica- 
tions for  this  class  of  products,  and  samples  of  shipments  are 
analvzed    to    determine   whether   thev    are   acceptable    under-  the. 


■  "y^'"-: :  ■';>'\r'-\^'  y      Metalographic    Laboratory  '..":,    .*'V;-/    !•' 

compounds.  At  the  .same  time  experimental  work  is  being  car- 
ried on  to  improve  the  method  of  analysis,  and  to  devise  others 
so  that  specifications  may  be  drawn  covering  the  chemical  proper- 
ties of  other  grades  of  rubber  materials. 

Maiiufaituriii}:  Laboratory. — A  manufacturing  laboratoryv' 
w  hich  might  be  called  a  small  factory,  is  maintained  in  a  separate 
building  which  is  under  the  direct  supervision  of  the  chief  chem- 
ist, and  new  products  are  manufactured  in  this  until  such  time  as 
it  is  found  advisable  to  purchase  them  from  "outside"  manufac- 
turers. 

Laboratory  Cor.— In  addition  to  the  steel-rail  work  at  Altoona 
a  laboratory  car  has  been  built  to  be  moved,  as  required,  to  that 
point  where,  steel    rails    in    process    of    manufacture   are   to   be 
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■       ^»liy '  C''l>!>it'u;>ii-».'tt  »t    rviy'^    fi>r  .rJltilH-ri  •    ,  •     ■•■  ■ 

■■-.   ■  ♦)ri^.MrVft'lr,iv>r.  iiiMvliii-t    I'i'r   i>uli>Ki    in,vulati>/t:^^  "  ,            . .  ,v 

;    .    '^^itc  •'iVrii^ji  iuu-!«<iiuti-r  ni;^-!!!!!!  :              :.'  .  ■■    '.      ",,  ■  •.    "^ 

■  ■       <'>Mf^;Vail<iini-jKisi'  tc>trii!4' nifcf  Itiiir:  :',■  ''•;.,.  ^  '    ;^'  ,.  '      :':/"    ;.'■     ^   1.     .' ■ 
^-  J.   ;«.ljir  JirJM.rJ  |Ii;v»>  ^j'i-«-iilic  ji  t;Ult(  •  ;                 '  ^ 

>;  '•    .(,»!•*■  'llv'lt:tiiH«-  .ai-'iyt'  ti-nui;  infiVViit-f.  ■c;i|i;ii\'1>  'i?.<"it'   'it.    [t  r    »..u:  •.;'.:..-.  • 

.■  tUii:  .'tCipJAViiiclit    tfaiii-    tv-liifs.i-'iililihM-,  :i;;V|i;u  ilV    ^i\    ^:a^:<-:_  _      •■  .  ^ 

.  ''v'..  •  >n«-  \vi«liu"4  tt;Mi"'u  'tiai'li.iiu    /'■>    Uom:;      , 

.  ; .     .' fiiji^  ^|;l'inIdt^^  .l^-itiry  iHadiiilV   If'ir  V  -;  ••<?;.  '; :  . 

:  V'  ■  (itit  \v!iipi.iiij4  te-*tiiv)i  tnailViiK:  i-r.jifijst'-.:  ,'    .'  .■  -.  •• 

.'       ♦>if>.'  iTyiJraliftt-  n>r:v,liin<    /■■r  t«-lii>i?  yain    cJa»-t».  ',■      :''■ 

.  .  Tht*    iiiau-rial>    f<ir    ti-M.    iticlinHnsi    -aniiilr-    uhali    h:\\y    hirituy 
<  >j»tai»H'<l'  i>y  -tlH-;  iliv-*)>vc!<>rs    at :  < nit l\  ini;    i  >  >'nn<    ;tu<l    llir^sv "v^cnt  .  . 
to   tlu-   <k-i>;irtnu-m   Jiv   thv   »ii"p>.  ;irc   l>ri>nu'Iu    iiU'     tlu.  i'Viililih};    . 
tliruiij^Ii   tlu-   riwivitii;    r>i>in       "rju-y   ari-   di-triliutn)    tliroiivlnan 
:liv   IiuiUUiiji   ir-'iii    lliat    iMjiiit,   tlu    iiutal    -iitiim*  ii*   ui-ini:   tf   tbt 
uiacliinr    ruotn    in    tlu-    basenunt    for    iirvi)araii"ii.    thtii    tn   th»v.':. 
physiciil  lali<'r:it"rv  tor  .tension.  >.<>niiirfssrou.  viKraturv   <<r-  oilur 
lcst>,    and    t<>    tlu-    iheinii-al    lal'i>rat"ry    for    anal\»i*.  •        -^ 

■  Klthhrr.    Air    Hnil.:,-    Ilf.sr    iitui  Misirlliinct'its    y.(//^'>•<^^^^?.-.fi    ' 
rh<?  i:xU"»t.  of  tlu-   work  of  ibis  •U-partintnt    i-   iu'Iicatotf  by  tlu; 
(act  that   tin-  iH'i-(l-   of  the    railroad   arr  aboin   (i.i5.(i(K>  pitcr*   i  f ,  " 
air   brake   h«K<cjKrryt:ar<     Tlurrc   art-   now    btinu    in^tallid   -la- 
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;.|ion  ;iu-  .  nuuranvr  ot  ina 
t<>l«.d  ont  Iiv  revtjhition 


\'oi..  f<*).  N 


<>.  / 


u-^    kin>'^    baM-    Imn    lu-at-trt-atn)    b\ 


tiii-  <li-i»arlnu-ni   uitli  tbi-  ;  id  of  out-idi    lacilitii-s  with  a  liralify- 


t.  tffct  oi  clunii-lr\   and  luat-tri-atnin»t 
trials  >n]»ji-cti-il  to  ri-inate<i  stresses  i^ 

Id  vibration  tests,  includinii   vilirluiBT: 
Kails,   ^iilici-  bars  and   tie   ]>late!»  art 
iiTea^ed    service    it    is    i>os>.ible   to    st--. 
leatment  are  noted  aiui  a  \vi<!e  i:anfj;v 
aiiplied   oil  -n   variety   of  lii;-;h   s|>fc-il 
iiest  cheniieal  cbaracteristies. 
on    \arionv  t\pe>   of    fireproof   nilitv- 
nraintaininji    a    his^li    standard.       'I'hi, 
i;  pap«  i--  n--e<!   f.r  lining  refrigerator 


[.:.,•]  Lamp    Test    Rack    w  th    a    Capacity    of    1.000    Lamps       .     •.. 

;  cars  ba*  been  nia<le  nei.-e>-- ar\  }>\  tlu  lar.ye  \ariet\  of  •ivalvrjal-- 
•  f  lhi>i  kitid  on  tlu  niarki-  .  tlie  keen  ecriniKtition  anions:  niami" 
facliirer«-.  ami  tbe  ea>e  uili  wliieli  tlie  lii.nliot  uraile  aiul  IX'sl 
nraierial  can  be  cb-svly  imiilttv<l  b\  cheap  and  inferior  producti^ . 
'  !':i-  !a'"ratory  i>  ei|nippei  \vitb  ati  insulated  r..oni  and  iU-Ct 
:r}cal  lu-Jitint;  arranj;einent'l  for  tiiis  work,  the  tests  t'ein^  <le- 
-Jv-'JU-cl  lo  rtpresetit  a-  neail\  a*  pos>ible  the  <er\  ice  Oontlitimi* 
•o  Avhicl)  tlu "e  iiMiterial-  \\<li\d  be  ^nbji-eted.  Teinperature  niea*;- 
irtinents  art  tTtatU*  ftf  xitioiis  t\pes  of  rtfriiierat«»r-Ciir  Con- 
struction by  nuMiVs  of  re-i-lance  tluruumu'ters.     Aside  tToiri  tht' 


Ha<urennnt>:    "f    hiyb    ten 
alibraiioii*    ari     made   of 
■reatnunt    depart nunt    in 
-]'ecial   work,   aiul   then-  i- 
I  iioUTbilitivs  I  ven  to  ilu 


n-ratnrtv    in   tlu-   laboratory.   perjoiliV. 

u  \anouv  pvntnieters.  Tiu-  heat- 
■lural  iarrie>  on  a  larui-  variety  6l 
put  little  that  falls  without  it»  ran-^i 
\tetit   of  lieat-treatiHi:  i/la^vware.  ;  >. 


Water    Laboratory.     Where    Chemical     Examinations     Are     Made     cf 
Drinking    and    Boiler    Feed    Waters 

ciiirifs  feir  air  fjrake.  signal  and  tank  ]io>.i-  and  nther  jni^-el- 
laiieoiis  Tests,  incltidintr  steatn  am]  hytlraulic  i^auv  <.  ;»ti(!  ua>:v 
jiIasNtv-    tVkr   boilers   and    lubricator-*. 

■•, lj\'iit-J ri^nnii^tit  Lahoiuti'ry.—'Dus  deiiartnu  nt.  iii  the  -'rst 
ficKir;  is  for  th?  development  t»f  ^tamlard-  in  the  lu  at-ireaimeiU 
't»f  metals  dnrini;  the  proce^^  of  their  manufacture  f>  r  u»e  in 
railway  efjttipmeni.  'nvestifiations  are  carrie«l  "VA  to  sttuiy  tlu; 
t'fft-ct  ■«'*  ^■«»''imis  heat  treatinenf<j  ot>  a  lar'.^e  \aritty  of  carb.in 
aiul  alioN  steels.  I1k>  are  al.-o  made  ti)  letermin-/  tlu  pr^-per- 
lies  of  non-lerrou,>  allo\-..  indmli'i-:  '.he  <o-t  iVioient  of  iNjian^ion. 
Shop-inamifacture<l  locoinotivt-  and  lar  >priny>.  iiutdvini:  a>  ihey 
r<l<)  a  lV»rnt  of  heat-treatment,  are  sampled  and  teste<1  regularly 
; to. determine  their  acceptability    for  st-rvicc.       ,'"      ..',..■. 


Kl.K«,  iK  1   \l     I  \|«i>K.\loK\  ,    .        .:•,..  N 

l.tuf.p  Tiyifs.—ihi  the  thi 'd  floor  the  e<|uipment  for  l.nnp  tests 
.'^l»t-t?>  of  three  phoiouiet -rs.  ;i  lamp  te>-i  rack  of  l.dK*  lamp*- 
cajiacity.  w  it!i  -w  itcliboar<  .  transformer^  and  pottntial  rt-i;u- 
laior  equipnu-in.      rhi>   wor-c   wa*   taken   up  in    ]'H)2.   will'   a    \iew 


f  <btaininii   ilata    for  tlu-   |u-e|iaratioii   of   specifications   t 


uniformity  in  the  orderii 
luaintaiirint;  of  sutViciently  1 
life  tests  of  lamps  at  abn< 
'cieticy  of  illumination,  as 
velopnuiHs  in  the  yeuvral 
railway  w.  rk. 

Stamiiiniiztitioiiiif  hisf  i 
la)iorator\    is   employer]    in    i 
i.lomr   electrical    lines,    and 
struments,      I'art    of   this    w 
.jiarl. '.f't  •«.   w  lu-n   necissar\ 


si-eiir« 
i  of  incand<-seent  lamjis,  aiul  the 
till  standards.  It  consists  mainly  «>^ 
rnial  volta^ies  and  test^  for  tlu-  ef- 
.vell  as  the  investigation  of  new  de- 
tield    of    ilhiminatioti    as    applied    to 


<//<-///.f.— .-^  di\  ision  of  the  iltctrical 
i\  estimations  and  dt-\  elojimein  work 
he  standardi/atioii  of  electrical  iil- 
irk  is  done  at  the  laboratorx.  and 
at   oilu-r   points,   by   laborafry   metl- 


I 


•'     i'^7  •■  -f-S'^l",'- »  ?  '^^.t^     .- 
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'^K  ■•  .••". 


■  The   cliar.utir   <.i    {\h    \\. Tk    may   lie   jiKlyvd;  from   the    ffllaxiiiy 
r^xatiiiiji'^  uiion  which  ocinipnlun si \a-  ri'iiortk  .haw  ln-in  iii;h1c:' 

.  -  ;    An /^ ifmstin;iii«in    <if.  dvcimlysK    it^  >ysi«;iti»  <»»; inwlvria:ftim<r  inctuJIic  : 
':     ''■■:_',       sinictiirt-s:    '  .      •  .     :     .  '.    -:         .'.■':%'--:■'-;..   .'  <■; 

:''-■■  '    1>>ts  :iii<l  iintstij{ativMiv\t,£  titv  ci!!i»tiiKt^jrK;o(  vari.ui>  fnnWs;  of  .ijnivi>s-i 
;;:.'  fiifiiicrs-;  '''  f"  .'"'•.:■■ '^  ■.,  •;  ;    ',:!•-        .V  ;'■    ,  ■  :     ■  -.^     '..••-•■"    ■■'■:■'' 

:■'■'  ■•  Tv'-t'i  (if  varioti*  maWs  i^f  j>riiiia-r\-  aiid  >ifoiiii!afy  IiatUTV  c»'1f>;'  . 

O-Cilhiiriajjhic  liM-i  fi.r  liiuar  aiul  angular  viI.i-iTy.uSivi-  ,f»>m)>.  cuv.i  , .'".  ^ 
'  2'    !  •  ;l.it)'»">tiKaiiiiii>   lit   i-proial    t"i»v»   <.>f  ilccin«.-al    trouhK"^:  ■;;•/>•  '■    • 

,     ,      TIk-    dovi  lipiMfiit    t'f   an    tlOctn'caf  v't'i|'*Vl-  vt   tnvir-.uriiig  SW  .iiar<lw<  ■•*. 
.'  ■•  *;      .'     aii<l  hmritijrf  iivilA;  Of  >ivv1^    ;  ^  .:■'-. \;    .'■-■-■       .■;..'..'    v 

■  ;  "  Matter^   siu-h  as  these  art  reporlCil  iVif  anU  rvOa^^^^ 
"made.     Elevtricat  uistruiticms  ;are  sent  iw  fr<»ui  :ili  piiinis  oiv  ilte 
.  ..iVnnsylvani'ivSJ'Stt'iU;!*^  this  <lc)>arttiient:t<rr  oali1>ratii»rt  fliniK're- 


.    ,"i.     :;'; ':v .     Interior    of    the    Laboratory   Car-. ^..^•..  v.   ■•.   '     iV' 

l'i;iir.  .^nmi  lii'.n  from  the  laltoratory  are  seiit  fiin  t«»  insi»ect  aTwi 
chock  electrical  in^-truintuts  «iii  ^witchhoalrciv  at  the  various 
l><'\vvr  jflaiits.  an»l  at xlher  jtt'iHts.   ^        '  >::      .    .    ^  v         '  ,    \ 

^  ^■  A   hiriiC"   p*«'ni   mt  the   •HC<tir<i  tkior  .is:  |j(r<'?viftv4>li,vf  ;itlTie  lorci- 
.f^t  h»hV>rati>ry^^a^^     rouil  a>sistants  c«>!»iiity  ini<ler  the  <Hrecii<'}i  »'f 
•;ih<  .(> -reman  <>rr<>a<l  tests  and  s|iecial  ti'sts:Tho;fUiHes.< if  these; 
null  are  varied,  and   inchule  tests  <it   l«>c<nni»ti\es  <>n  the  r">a<l Or 
tOst<   <;.t-   eqniiiinein    with    sviecial    devices :    the   tonnaiie    hniui:   of 
train?  aiiil  the.  ft>lli>w  in-  up  cf  all  exjK-ninental  aftphances  which 
/ijire^inil  into  >er\  ice   tor  te>i   ian)Hises.;\V-  .  ^^^     .     ■  v- '  ' 

The  fifth  iliii.r  lias  liecii  arr.mui-d  fur  phototjraphic  w  i 'rl<.  cvjij- 

;n>titi,ij  jar.yely   in   niakini:   prints  i if  nutal   >ectii>n>.   photomicro- 

.BTaplfs-Ml    steel    rails    funniiti;    a    lar^e    )>.irt    of    these.      i'h<»t;*» 

i:raf»|ls  of  part^   uliicli   !ia\i-    failed   in    ser\  ice  are  alsj)  inadv  .for 

•  CunNeiiiiiit   pri'»<.  rvation   and   stnd\.      The  jihot- '.tirajihic   work  re- 

•.fliiire<  the  >er\ices  of  twu  men  and  almut  ,25.UX>  priuts  per  yealp; 

:iare   ina<le.v-'^--.-       :".■■  '^'-^  \  ■''"■■:  -'■.'■';■■;:'.  ;'''-;" 

,;.■,;/):•  "  i:  '^v-^-    "v..  ■  i-itKM  II  \i.   1  Aiiok.MoKV  :.:■'..:'  .■\^/'■''  '^  '.'■"■■']  :■■ 

, .    Mt-^tdJIiiiiiiial  .llnrk-.—'Vhv    main    chemical    lain  ratory   *itv    tJie 

fnnrth    tlo<  .r    i<    dixided    li\    the    ceinral    halance    room,    into    two 

dejiartments.   the   larjier   out    <<i   the>e   hein.sa    devoted   e.\clu.'»i\il\ 

to    metalhiryical    chemi>try.       In    this    «lepartment  methods    are 

<k-\;elo|»C(l     for    the     determination     of    the     eUtiients    in    plain- 

caiiion  steel-,  allo\   steels,  and  non- ferrous  alloys  n«<l   ftir  hear- 

.inu  hacks  and  linini;s.  packini;-rin.i.r  metal  for  dilferent  purposes. 

etCi     i>ata   are  olitained   leadini.;   t<»  the  developnieiu   of  >iKcitt(;a- 

tions   for   this   class   of  products.   an<l  samples  of   shipineiits  arc 

analyxeil    tn    detertnine    whether    the\     are    acceptahh-    ninkr    llie 


specilicatit>ii.s   a<i<  ipte<l.       This    stvel   }al«.»rai« iry   has  :  favilit.Ur,-  .t^ir  - 
aiialyxtii};  lO(UK)(*.>ainiiles  per  y<:at;,-'  r\{.*  •■.  ;  O^  -  '     ; '.  ^  !^;:  ■.'>;• ". 

^^fStt'ltfjitcoKs  II  (iz-A-;—  I  he  srtiailer  < •  f  these  two  HftrifWfrw*!: 
i>  for  wrk  «if  a  tnirre  .lieneral  chJir.'Vcter.  hejiii;  ii>ed  i< »r  ;the 
.exanTinati»'n  of  fuels,  the  deAeliqinivni  «'f  specilications  f"r  i«aii>t 
I<fo.(hicts.  Inhrk-atinii  and  hiiriiijiii  oil'>.i  lurtler  c<  «njp<  atiids. 
lav<iitvrs.  pliish.  'car  eieaner>.  ci^ftBiti  ;Coiiiq*t'itnds.  l«i"lt  .dre.«>injr.  . 
l^olishini  jcompiiund'-,  hydratilic-jack  li<|nid.«-.  fti-es.  ^rack  caps. 
_iiri^^e.\rinil"lijshiii}i  jireparations..  the  rec<Hir\  •>{  used  or  \\asfe<l- 
\i:rf>tliictSi/-ets'.  5;  ■■"  ;  .   '-^       ^  ;:_.  :^;;.=^  ^.  ;...;;■^,^^ "■'■."'.''": -V-  '•■■       .■•■'■  -  / 

tn.'  hotlv  >^f  these  lalK>rai"<nVs  firtH^li- thni"  ;has  W       ^^Kiit  iii: 
thi^  _  esaniination    1  -f  )<u  tken    •  it   ■-  fiiiled*^;'ljartk  « >t  'eqtiipniem.  "in  : 
:«li  efVytrt  t<'  deterinixu    the  cause  aild  Avfth  a   yiew*  tn  tlte  pTevcn- 
.tioti    t4    accideitls    which    a-ide  -from    the    njomjT* ■'•><'>. .  inii:ln 
fx-stili  ijt  :injiirie<  *tr.  loyv  of  life.;:  :;    '      ^"'^    \  ..  ._^  "x  ■■■■•':■'■ 

*  ertaiii  ,fi  lod  prothicts   n>e«!   in   the  diitiuii  «l.i"?><Tvlveyare.  'ats*>  • 
I  .Samiued,  here  ;it    times:    many  Other    titisCellantSKis    invtstijiit- 
ti<  •li'^  are  made,   a--   <  <f   i  •  HKlitions,  w  Inch    niay    lia  vt-   Ivd   t<  ^  !•  'ss' 
ft^'iin  the  daniaji^  of  freijtht  in  trajjsit,  and  to  rs«»  vstiaWjsh  JiRtlK'tls 
(•■r  pre\eiuint:   stich  los-,      I  htritit;:  the   past  jfar  a   oitnsi<Ufablc  , 
nnViuiit    ('f   work  ,ha>-   hetii   cleVoted   to  the  cheinistrv    of   tniinel 
air    in    cojin'CtioU    with    the    inMallation  of    ventilatitii:    systems. 
I  he  total  1,i<t  of  activ  ities  touched  uj-uiin  .«;oiihl  1k',  Io«>  l«<pg.  iiVr 
eini»nerari">n  in  ail  article  «^f  this  character,    ;-"':  ^     .     ,:  '      .  V-;    ^ 

"I  lie  chemical  anal\<is  of  rnhher'  comiMnimK  has  l«'en  studied 
and  ninch  experimentah  work  <lo]ie  in  jjerfectiny  a  method  whert- 
liy  tiiaterial  of  this  kiiul  cati  he  li<>MKht:  <m  specilications  which  df- 
)i.Be  and  Utriit  lis  vhetnii'ar  f)ropertit^,  At  f'ri-sciit  thtxe'  is-  in: 
force  a  -itfcitkaition  for  his.:h-gradc  ruhlxr  insulatirai.  ."samples 
frojvv  alj;  diiptnvnts  are  analys'-ed,  as  wclJ  as  stutjcotJivr  ruhlR-r 


■  /      :>;.    "^V;'    y       Metalographic    Laboratory 

compounds      At  the  same  time  experitheiital  worl<  i<  l.einii  \-ai-- 
lied  oil  t..  huprovi    the  tnethod  of  analysis,  and  to  devise  i»tlKTS 
so  that  s)nyilicat.ions  niavU;  drawn  coxerinj.;  the  cliemical  proper-, 
rit-s  of  «»ther  Rr^ks  of  Tuhlter  itiatcrials:-;      >      ■■'';■'  .;^  J"  - 

;  MaiiU!,!,tiniii-  /.,/^,,/„/,,ry.7^vV  inanulactnrin«  lalv .rattvry, 
which  mi«lit  he  calk<l  a  small  factory,  is  niaintaine.l  in  a  s,-,,arate 
Imildhvii  which  is  under  the  «hrect  •^uiKTvtsii.n  of  the  chief  cheni- 
ist.-audnew  prodticts  are  manufactured  in  this  until  .siich  limV  as 
it  is  ftrtiiid  :ulvisaUe  to  purchase  tht- in  from  •outsiile"  hi^jufac-, 
lurers,  ^^^.       ■■■>'■'.-'■,'  ■■-'■  '      ■'.-■■'.. 

l:Jibi>rutor\  C'&r.—Jn  additi<»h  tiithi  steel-rail  Vu*r|;  at    VltotMi*' 
a  lah*trat»ry  car  has  i>'?en  huih  t«vl>e  moved;  as  required;  tn  that 
jM.int   where    steel     r.ails    in    pnn-is*   wi    inanufiictiirc   are  W  Ijc: 


■  ; ' 


m. 
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inspected.  1  he  object  in  cquippiny  iliis  car  is  to  make  cl'cirical 
analyses  of  the  finished  rails  at  the  mills  by  a  force  of  chemists 
under  the  chief  chemist.  This,  it  is  expected,  will  avoid  delays 
which  at  times  occur  in  the  operation  of  the  mills,  and  are  im- 
possible to  av()i<l  without  tin.-  facility  of  a  suitable  force  at  hand 
at  the  time  and  when  the  rolling  is  taking  place,  in  order  to  keep 
up  with  the  chemistry  reciuirements  of  the  company's  specirtca- 
tions.  The  car  is  e(|uii)ped  with  furnaces  for  cond)ustion  and  all 
other  necessary  apparatus  for  general  chemical  wo:k  in  connec- 
tion with  the  inspection  of  steel  rails.  :.  ;  '  '^  ";v  '"  '  tv'  ' 
;^.  Bactcriolojiicdl  Laboratory. — \\  hen  the  department  of  chem- 
istry was  established.  proble;r:s  were  fre(|uently  presented  wl  ich 
applied  chemistry  could  not  solve  satisfactorily.  It  was  found, 
for  example,  that  a  chemical  examination  of  water  might  show 
the  presence  of  organic  constituents,  but  it  was  itnpossible  to  tell 
the  source  of  these.  -\  water  might  contain  a  large  amount  of 
organic  material  of  vegetable  origin  and  yet  not  carry  any  infec- 


1  he  work  in  bacteriology 
constantly,  and  at  the  present 
laboratory.     1  he   deiiartment 


and  water  analysis  has  increased 
time  four  men  are  employed  in  the 
co-operates  with  the  surgeon  gen- 
eral of  the  L'nited  States  in  the  enforcetnent  of  the  quarantine 
regulations  of  1913.  which  rucpiire  that  railroad  companies  shall 
furnish  wholesome  drinking  i  .ater  and  proper  ice  supply  to  pas- 
sengers using  their  cars.  \  i^'ater  which  contains  anything  in- 
dicative of  injurious  contamination  is  not  permitted  to  be  intro- 
duced into  the  drinking  containers  of  a  i'ennsylvania  coach. 

The  department  regulates  jhe  standardization  of  disinfectants 
and  issues  instructions  concerning  their  application  for  the  pro- 
tection of  passengers  and  emfiloyees,  as  well  as  the  disinfection 
of  stock  cars.  Special  care  i^  taken  to  prevent  any  infected  em- 
ployees from  coming  in  contict  with  the  public.  ' ; .  v 

In  1914  bacteriological  and!  chemical  examinations  were  made 
of  609  samples  of  drinking  wafer.  There  were  3.112  bacteriologi- 
cal  examinations    of   iiatholouical    specimens,    submitted   by  the 


A    Mikado   Type    Locomotive   on   the   Testing    Plant 


tious  material  which  would  likely  give  rise  to  disease,  while  other 
.samples  low  in  organic  constituents  were  believed  to  carry  infec- 
tious germs  which  n-.ight  render  their  tise  \ery  dangeroMS  to 
employees  or  patrons  of  the  road.  •  , .  '   •  '      '■'■■'•  '■'''-'      '■'    ■' '     ' 

..It  was  also  found  necessary  to  supervise  certain  sanitary  mat- 
ters and  to  disinfect  cars,  offices  and  waiting  rooms  under  cer- 
tain conditions,  but  it  was  not  known  what  disinfectants  were 
destructive  to  specific  disease-producing  bacteria.  Manufactur- 
ing concerns  were  offering  various  disinfecting  preparations,  but 
the  officers  of  the  comjiany  had  no  means  of  determining  which 
ones  were  efficient  and  the  problem  could  not  be  solved  by 
chemistry  alone.  These  questions  were  considered  so  important 
that  it  was  decided  that  a  division  of  bacteriological  chemistry 
was  necessary,  and  on  November  1,  1899.  such  a  laboratory  was 
established. 


"I  he    total    number    of    bacterio- 
or  an  average  of  more  than  ten 


relief    association    physicians, 
logical  examinations  was  3,621 
per  day. 

In  addition,  this  departmen     has  under  its  care  the  examina 
tion  of  boiler  feed  waters  ar  1  the  formulation  of  methods   for 
their  treatment.     In  1913,  exa  linations  of  287  boiler  feed  waters 
were  made,  while  in  1514  the    lumber  was  282. 

v'-'    "^  ■•>-■■■'•  OTHER    EQUIPMENT  ■  ":.--^.  .  ':■■   •^■'    '■.:■  r-  ■ '■' 

.\s  part  of  the  equipment  fif  the  test  department  there  is  a 
dvnainometer  car  which  was  b.iilt  in  1906.  and  is  the  fifth  of  a 


series  of  such  cars  which  have 


Railroad.  There  is  also  the  locotnotive  testing  plant  which  is  lo- 
cated adjacent  to  the  test  depfrtment  building.  This  plant  was 
erected  in  1905,  after  having  b<  en  in  use  at  the  St.  Louis  Expo- 


sition in  1904.  and  is  operated  b 


been  in  use  on  the  Pennsvlvania 


■■-■.\: 


.  !".■■■: 
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There  is  being  installed  in  a  separate  building  a  brake  shoe 
testing  machine  which  will  be  the  lirst  of  its  kind,  in  that  it  will 
have  two  dynan.ometers  of  4,000  lb.  capacity,  which  will  make  it 
possible  to  obtain  the  co-efficient  of  friction  of  brake  shoes  when 
two  shoes  are  applied  to  a  single  wheel  (clasp  brake  conditions). 
The  car  wheel  will  run  upon  an  idler  wheeU.      -.., 

.■:..■—       :.      EXTENT    OK    WCRK;     AND    ORCASlZXIIOJi-:^,f\i.'':\r: 

The  scope  of  the  work  now  embraced  by  these  departments 
coming  under  the  jurisdiction  of  J.  T.  Wallis.  general  sujier- 
intendent  of  motive  power,  at  Altoona.  can  be  better  appreciated 
when  it  is  understood  that  the  cost  of  the  materials  covered 
by  the  inspection  and  tests,  and  entering  into  the  construction 
of  the  railroad  rolling  stock  and  track,  in  1913  amounted  to  $82.- 
119,480.  while  the  cost  of  operating  the  test  department  and  chem- 
ical laboratory  for  the  same  year  was  $534,060.  For  an  approxi- 
mation and  using  these  figures,  it  is  interesting  to  observe  that 
the   total   cost  of  operating   the   departments,   including  all   ad- 


ples     were    analyzed,     involving     al)out    286.54?     determinations. 

There  are  85  items,  ranging  from  asphaltum  to  zinc,  which  are 
now  bought  un'ier  speciJicatioiis  and  which  must  be  passed  upon 
by  the  test  department  or  the  chemical  lal>oratory^   "..  V:  -J-: .  •-■  * 

During  1913  there  were  inspected,  while  building  at  manufac- 
turers* works.  24.966  freight  cars.  343  steel  passenger  cars,  and 
150  locomotives.  The  value  of  the  materials  rejected  through 
the  test  departnent  in  1913  was  for  the  physical  lal>orator> .  $7/6,- 
928;  and  for  the  chemical  laboratory.  $65.767..  ••:: : 

As  outlined  in  the  diagram  of  the  organization,  the  inspection 
at  the  manufacturers'  works  and  the  collection  an<l  f«)rwarding 
of  samples  to  Altoona  is  carried  out  under  the  direction  of  the 
chief  inspector,  with  permanent  resident  inspectors  and  forces 
for  the  central  district  at  .Mtocma.  the  western  district  at  Pits- 
burgh  and  the  easten.  district  at  Pliiladelphia.  In  addition,  when 
equipment  is  being  built  at  outlying  points,  temporary  inspection 
forces  arc  maintained  there  during  the  progress  of  the  work.        . 

As  previously  .stated,  the  work  of  the  department  began  under 
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ditional   work  and  inspection,   is  about  0.6  per  cent  of  the  cost. 

The  year  1913  was  perhaps  a  record  one  for  the  test  depart- 
ment and  laboratory,  and  the  extent  and  variety  of  the  work 
of  the  departments  can  be  shtnvn  by  a  few  examjjles  for  that 
year.  There  were  61,148  separate  reports  of  material  tests  is- 
sued by  the  test  department.  In  the  physical  laboratory,  while 
no  record  was  kept  of  the  number  of  samples  examined.  138,886 
tests  were  made,  rciiresmting  quantities  as  follows: 
•Of  bar  iron  149.863.613  lb.  were  tested  and  6^46,611  lb.  re- 
jected; of  staybolt  iron,  15,385  tests  representing  8.301.960  lb. 
were  made;  of  cement.  29.231  tests  were  made.  rei)re:.enting 
587,900  bbl..  of  which  13.600  l)bl.  were  rejected;  of  wheels,  310.- 
381  were  inspected,  and  1,213  were  rejected;  of  axles,  164.810 
were  tested  and  8.035  were  rejected;  2S0  samples,  representing 
56.322  yd.  of  plush,  were  tested ;  of  air  brake  hose,  samples  rep- 
resenting 634.807  were  tested  and  84.826  of  these  were  rejected. 

In  the  chemical  laboratory,  during  1913,  a  total  of  57,309  sam- 


the  ilirection  of  John  \\  .  Cloud.  In  May,  1879.  he  was  appointed 
the  first  engineer  of  tests  and  continued  under  that  title  until 
July.  1886,  when  he  succeeded  to  the  office  of  mechanical  engi- 
neer, retaining  control  of  the  test  department.  Axel  S.  \"ogt, 
the  present  'nechanica!  engineer,  succeeded  Mr.  Cloud  in  March, 
1887.  The  work  of  the  dei)artment  under  the  mechanical  en- 
gineer was  in  direct  charge  of  \\  .  ().  Dunbar  from  July.  1886.  to 
July.  1893.  From  the  latter  date  to  July.  1903.  the  assistant 
mechanical  engineer  had  direct  charge  of  all  the  work  of  the  de- 
partment. During  this  latter  period  the  assistant  mechanical  en- 
gineers were  .\.  \\  .  Gibbs,  from  July.  1893.  to  August  1902.  and 
W.  1".  Kiesel,  from  the  latter  date  until  July,  1903.  In  August, 
1903.  E.  D.  Nelson  was  appointed  engineer  of  tests,  and  in  Sep- 
tember. 1911,  was  succeeded  by  the  writer.  •  •.".>:.-•■-.;• 
Two  men  have  been  in  charge  of  the  chemical  Tahoratory.  Dr. 
Charles  B.  Dudley  from  Xovember,  1875.  until  his  death.  Decem- 
ber 10,  1909;  since  then  Dr.  F.  X.  Pease  has  held  the  position..;^ 
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anaiy<csVv^  iIh"  an:slK-(l  r;*il>  .il  ilu-  mill-,  hv   a   luriX'  ci|  clivnii^ls 

■  UJnItT  thv  ctiHt   cht-niist.     This,  it   is  i\turii<l.   will   iuojil   iKlav-- 

wlnvb  ,it  tiniv^  (iffur  in  tlu-  t>|n.T:iti'iii  ..t  ilir  niilU.  aiul  afo  im- 

lM)-.^ili|f  t<'  aV'iivl  vvith'iin  tliv  t'.u-ility  <i|'  a  >ui'al)lc  imw  at  liaml 

-    iir  ir^t^thvH'  iUiMi';v\h<jT  tlic  rollim^  i^  taUiiiL;  plaoi',  iij  f>r(Irr  \i>  ki.(\> 

'   -  Uj)   uitlr  tlu- :ciu'Hiis|ry   rt'f;tiiri  nil  111'"  <<i  tin-   i  iiiii|iaiiy"s   spccitica- 

•  ti^'Hs,     Tlu-  .-ar  i!i.  ftiuiiijivd  with  i'iiniaiv>  lOr  riiilihustii«n  atnl  all 

^itliof  n»'Ci.'>>:>ry  ;i.i!paKatii,s  for  miural  iluiniial  wiiik  in  cmiiihc- 

:|i<')i   wuh  tlu>  in>i>t<'ti'>n»»jsiicl  rails.  -■ 

IhtJtvri>'i.o.Ciii'itlhiii*orUt''^^^  thr    ili-parniunt    cif    chiii!- 

istty  \va>  t-^(ai>ti>hv«t.  ]irt)VK'rrs  \viri-  >ri(|iKiiiIy   |)it<c.ii'>  <1   u  I  itli 
afiplif'i   ohcini>fry    c<iuhl-  niit    «.<>l\f    -ati^favtoriiv        It    u:i-    i.unl, 
■    t'or.fxamplf,  lliat  a  .i"iii-Jiiit,\il  I'xaniiiiatinn  ni    waur  iiii'.^lii   >ht.\\ 
.   ■  tlK-  pri'snux  uf  or;iari:V  c''iiJi--iitiunt>.  Iu;t  it   wa^  inijii.ssihK-  to  tvil 
,     thr  *t«n|riH*  r>l   vhysv^- .    V  iiiiiilit   o<i;itaiii  a  lar.m-  aiiiount   ■  r 

'  •  t>r<iUftit- '  inatt'TJiit' (iJ.  vvi;Vial»U' urifiii)  ami  >  ft  n«»t  carry  any  iniVc-, 


''■■'..     V<U    «9;      >Ca7 


I  lu'  \vi  'rk  ill  haitt-riiilouv 
ciin^taiuly.  ami  at  thi  ]pri>(.iit 
i.ilii 'ra;<  ■ry.  \  hv  diiiartnu  nt 
(.  ral  iii  ilu-  I  iiitid  Stati's  in 
rtiiula;ii>iis  ■■!'   i'*l.>.  w  hirii   ii 


ami  uatiT  analvsis  ha>  increased 
tinu-  I'liiir  nun  arc  cinplnyi,'*!  in  the 
co-i'iirratfs  with  the  surjiicon  i^en- 
tlie  ent'ctrceineiit  of  the  (jiiarantine 
inire  that  raih'oad  coiniianies  >hall 
fnrni>h  \s  IiolcMinie  (irinkiiiv;  \  ater  and  proper  ice  snniily  tu  pas- 

attr  which  contain^  anythinj*  in- 
ati'Mi  i->  nut  pernnite<l  to  he  iinro- 
iiuT>  of  a  l'enn>yl\aiiia  coach, 
lie  >tan  lardi/ation  of  disintectaiUS 
nini;  their  aiiplicatitui  for  the  pru- 
iloyeo.  a.-  well  as  the  ilisinfectioii 
taken  to  pri\<.iu  any  inficteil  eni- 
ct  with  tile  pnlilic. 
cluniical  examinations  w '.re  made 
er.  There  were  .VI IJ  l)acteriologi- 
iial     <-pi-cimen>.     ".ulnnitted    hv    the 


-eiiLier-  n^iiii;  their  car-.  \ 
dicaiive  of  injnriou.s  coiuami 
diiced  into  the  drinkinii  coiit; 

I'he  department    rei;nlate> 
anil   is.Mu  >   iiistrucli'  lis  ciiue 
tei'iioii   ui  |.a»eni;ers  and   en 
•  f   stm-k   cars.      SjK'ciai   eare   i 
plo\ees   from   cotninii   in   c.  iiit 
■  dti    I'M-I   I.acieiiiloyii-al   and 
>>i  (if)  samples  oi  drinking  \\a 
cal   e.saminalion.v    of   i.aliioloi 


;  ; 
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tf*>.usihat«nal  which  vvouKl  likely  yixe  ri>i-  to  disease,  while  other 
.'^lun.iji's  low.  in  oryaiiic  c(>i)-tittlent>  were  helie\e<!  to  c;irr\    iiifec- 

'tiou-iiirms  which  mitiln  render  their  use  \ery  4|an'-:eroiis  tt» 
empl^iyees  .  .r  patr:iji>."of  iht'  roail.        ^ 

■' ;It  \v"":is. -alsu' fiinud  inOCj'-uSai'y  U.>  ''*""'''cisc'>ert:iin-  >anitar\  mat- 
ters .and  to  iU>inteci  scat's.  v»ftVi*>  'l'.'"'  v^ailiin.;  room-,  under  cer- 
tain coiiditioiis,  lint  if  wjis  not  kiiown  what  disinfectants  were 
<iestriictivy  to  specilTc  disease-prodiicini;  hacteria.  Mamtfactur- 
ing  v<i>iVy«ni>Vxverv  olYeriiier  .variotts  disinfecting  preparations,  hut 
the  oOVt-ers  >(f  the  coiiipany  hacl  no  means  of  deierminim.;  which 

om-^:  wcri"  eiVtcii'iit  and  the  prohleni  coidd  not  lie  solved  hy 
cheinistfy  atone.  -  Iheso  tpu-stioits  were  considi-reil  so  important 
Ihiit  it  wias  decided  that  a.  division  of  hacterioloyical  chemistry 
was  MeeeyrsJiry,  and  oh:  N'i)vcniher   1.   h"^'*'.   suoli   a   lahoratory  was 

,  estahlisltett-- :'/\';-v'-""' '/A.  ■•:'-■'"■- .  •'   -  ■."'..:■ 


ri'hel    assoeiatioii     pli\  sK:.ins 
lo'jica!  examin.iiioii^   was  ,?.'iJl. 
per  day. 

In   aildilioii.   liii-    lUiiartnient 


I  he    total    iitinilwT.  .(if    hacierio- 
or   an   .ixeratie  ui  tiiore   than    ten 

(has  tiinler  its  care  the  examina- 
tlic    !•  ■nnulal  ioii    of    iiu-ihods    for 
inatiojis.'of  -^^7  l«»iler  fee<l   waters 
imiief  w.'is  JSJ.     •    .        ,  .  . 

•  t    ll'M  1..N  I  •'■'■     '        •  '  ' 

the  test  ilepartnieiit  there  is  a 
ilt  in  I'lXi.  ami  is  the  tifth  of  a 
)een   in  iisr  on  the   rennsvh  aiiia 


olllKK    y 

As   ]iarl   of   tile   e(|nii)in«'nt   o 
dyrtanioiiieter  car  which   was  In 
series  <>f  Mich  cars  which  ha\t 
Railroad.      There  is  also  the  loc 


sitioii  in  1' 04.  and  is  operated  h 


inotixe  ti'siitiy  jilaiit  which  is  lo- 


cated a<lj;icent  to  the  test   dep:irtment   hiiildiim^.      This  plant   was 
erected   in   I'-d.^,  afiir  haxiii;;  In  I'li  in  Use  at   the  St,.  Louis   l'xi»o- 


a  t'orce  of  2(>.  men.  • 
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"^  1  her*.-  is  l-iiiiii  iiistalkd  in  a  >iiiaratc-  iaii'Uiiiji  a  l>rakc  sli^iiC! 
tistint:  niadniic  which  will  In-  tin-  llrst  ot  it«i  kiml.  hi  tliat  it  will 
liavi-  iwd  (lynaii.onu-iers  (•r4.()()0  111.  caitacity,  which  will  niakc  ii 
IMissibk'  t<i  oiitaiii  the  d  > -otVuiiiit  of  trillion  ot'  hraki-  >h(iis  u  lun 
lw»i  slinv.s  arc  ajiplit."!  t"  a  siiifilc  whctl  (clasp  Iirakcci)tJ(lili(«u.s  I, 
>Tliv -cat^  xN'JrccI  will  nin  !J1*"ii  an  idler  vvhcel.  I  --    ;, 

\,TlU'  scope  of  tlu  work  now  ehi1irace<l  liy  thc-ie  <U-i)artnKiU.» 
cominy  uiuKr  tlic  jurisdiction  tif  J.  T.  \\  all  is.  .ventral  iupef-. 
init iulint  oi"  niotixc  iio\\<r.  at  Altftiuja.  eaii  he  ixaUT  apprecititerl 
wlun  it  is  ini<Urst'io«l  that  the  cost  Vif  the  niuKrials  C'*^<^'red 
by  the  inspection  and  t«  sis.  and  cnterint;  into  tlu-  Vonstriiction 
cf  the  railroad   rolliii;.:   >tock  and  trac4<.  iti  F^l,^  ainoiHUetl  to  $S>- 


l|k>    \vtfe   ;aua1y/e«l.     iit\  olviiijj     ahoiit    ^?S*i.34r     dt'tertijiHatii^Jts. 

,  1  ht^c  are  }<5  items.  r;m}iiii>i  mHn  asphalumi  Tu/iti<,  which  are 
JiyAV.l»-iu^ln  tmder  sj>ociticati<t>>!s  SimI  Avliich  niust  be  pais**'*!  iSpon  ; 
ity  the  test  d'q>a»tir»  nt  t>r  tJu"  c!uiiiicaMahorat'.ry.  ~  :  . 

Durijtfi.  1*1,1  there   were  insi»ecied.  while  huildinti  ;tl  tuaDufac- 
fjtrers";  \\»»rk^;  ^•i.*^(«r>-  freight  cars.  543  stcvl  pxisstriii^w  car»..  ini«I;, 
H^l  l<>c«iou»ti\*'s.     The  value  M   ihv   Hiaterials   rejecu-*!   tlir< tugh 
tin  test  deparln  eut  iir  1''!.^  was  for  ihe  physicil  lalMirau»ry.  $7JiOy^' 
y2S:;aiid'  for  llie  ciieniical  laboratory.  $<iS.7i>7.  ;;• 

rV.s  4»ul!irie«l  in  the  (liajiirain  -of'  tlu-  tiryaiii/atiitU.;  fli«.\  TiJs^kclkin- 
at  the  ttta«in'actnrers"   works  and   the  .coiki:ti<«T  and   fv»,nvi;ird(ng 
"f  sanji»ies':  til  Ahooua  is  carried  out  under  the 'dirt-otion  r'f  ihe 
chiv.l    inspects rr.wiib    permaneiit    resident    ilispioti>r<.  and    forces 
ftirthe  central  4ii-irict  at     \tt<".nar  the  uestorn   d.ist,ricr  HI    I'il*- 


11*'.4S(1.  whi1>    tlie  co>t  of  .  .)ieratin|4  the  ttrstdeparitnent  aiid  cheTn-dnirt:!!  arid  ihe  _  vaster  ii  ilistnVt  at  I'hilaTlehdii;;.     hi. addition,  when 
ical  laboratory  for  the  same  ye:ir  was  $.^.^4.()N>.     Vor  an  ap{iroxi-. .   egtiifitneiv.  i>  heitit;  biiih  at  «>utlyinii  |»».>in.l^  icniptiirary  inspection 
mation  and   usiti.u  these  li.iiures.  U   is  interest inij  In  ijbsetve  that       forces  are  niaintained  iliert    dnrinji  t^'ie  proLvro^  of  tjw"  wv^k 
the   total    cost    of   ojHratin.i;    tile    dejiartnieritsi    inchidiiiy    all?  ad-         ■  Ak  jifrvii'HVlA'  st.Ut-d.  the  w»?rk  i>f  tliv.  depllrt^ne1»t  beyati  tiir<i^ 
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:..■  ditioiial  work  an<l  in-pection.  is  ;dio\ft  W>  t>er  ceiu  i>f  thi-  cost. 
The  year  I'd.?  was  perhaits  a  record  one  for  the  test  depart- 
.:  tncntaiul  laboratory,  and  the  e.vteni  and  \ariciy  of  the  work 
;.  of  tile  (lepartnuiits  cat?  ho^;  shti\\il./liy'  a  few  examples  for;^:that 
,;  year.  There  wtre  (>1.14S  separate  reports  «»f  material  tests  is- 
/-.  sued  by  tile  te-i  department.  In  the  physical  laboratory,  while 
o„  no  record  was  kept  of  the  mnnber  of  samides  examined.  K\.S.,'^i 
-  tests  were  mtnle.  repfesmliiii;  (piatitities  as  feill(»ws r":.  ;  y  •.  -^ 
,^.;;      <)fj>ar   iron   i4^;><<\lr>  .?    lb.    were  iissted  and   <..24<).<M  1    lb:   re- 

.''iected:    of   stayboh    iron.    l.^..?S5    tests   rejvresentin.ii   SJ()1.'^(>«I   lb. 

V  were  made;  <if  cement.  J"'.J.?1  tests  were  made.  reprtN^entiiyy 
:::.^  5S7.<4K)  bbl.,  of  which  l.^.Mlil  l.bl.  iwetV' rejectf-d  r  of  wheels.  yUi.- 
;;C381.  were    inspected,   and    1.213   wcTc   reiiected :    <'1   uxles.    KA.HW 

J  were   tested   an<l  f^.()35   were   rejected:  2".()   samples.   repreNcntinf^ 
;5u.322  yd.  oi  plnsh.  were  lesttd;  of  air  brake  inoe,  -ainplesrej^- 
rcsentinii  ()34.f<07  were  tested  aivd84.S26>.i  .these  \vere  rijected. 
In  the  chemical  lalxiratortv  duriftit  1913.  a  t<nai  of  57.3()*^  s:nn^; 


the  xli  recti  oji.t  J.din  V\  :  Xloudv    lif  M;u  ,  l>^?^i;  1u- Ava«i  ai»j4ointcd 
.  the  tirst   iiisineer   of   i< >t>.  and  CtnilinUytl  under   that   title   until 
^|«hl,   ]i>^»;  when  he   succee<le«i  t«^  tl«c;«>rtice  t>t  inechaidcal  eiig^-; 
lUH-fi   ft-tajninj.;    control  of  the   te^t   «l»1>art»nein.      AnvI  ^S.  Ajujft, 
the  presetit  Meeliatiiiai  eiiiiincVr.  sticceeded  Mr.  Clond  iti  Marclv ■ 
}NS7.      The    uork   ><i   the   deijartment    under  the   njivhanical   en-. 
?j;ineer  was  in  direct  charsiv  of  \\::  l  K  |  >niibar  fn.ni  July.  1SM<  t« 
Jidyv   M3:      I  Tfrin    th*    latter   date   to- July.  -I«*i3.,  the  assistant - 
i.lie':-haijicai  eiiiiineer  lunl  <lirect  change  of  all  the  work  of  the  4^ 
ftartnuiit.     During;  this  latter  jieriod  the  assistant  mechanical  en- 
i>in<^ers  w:vre  A.  \\  .  ( iibbs.  troin  July.  IS*  3.  to  Au«ust.  1^(»J.  aii<l 
\V?.- 1v  KieseT;  fn.ni  tlie  latter  ilale  tnitil  July.  m)3.     (n^  Au|nik, 
1M13.  T".  1).  Xelxin  was  appointed  eiii^dneei-tft  ti^sts.  and  Iti^  :>^^ 
teniber.   I'dl.  was  succeeded  li\    tlie  writer  ' 

Two  null  ha\e  been  in  chartie  of  the  chemical  laboratury,  l^i - 
Charles  r..  Dudlev   from  \o\einlM.r,.l.S75-unlil  his  death.  Ikcrra- 
hiT  11).  UJ09^;  sirce  tlun   J >ri  T^  \r  jp,.a!»e  has  held  the  j*i*it«W  -•:• 
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fCHARACTERISTICS  Of  PlATE  SPRINGS 

-  • '  ;t^f^   •  K^'  c:!^?       Part   II*:    Influence    of  Variables   in    Material    and    ;:;ri^  y  iv^'^/f  ^^^. 

^'■■t--'-:r:^!!V'.:^'.--''^):'"r      Construction  Upon  the  Action   of   Springs;    Design    ^:^'.'^/y^''--^'-iy-::-:'^y^ 


By  GEORGE    S.  CHILES 


'■■  The  exjjerinients  referred  to  in  F'art  I  had  tu  do  principally 
•.vith  springs  which  were  all  built  or  repaired  in  the  same  spring 
shop.  It  is  advisable  to  consider  brieHy  some  of  the  varial)ks 
effecting  the  construction  of  springs,  it  being  reasonal)ly  evident 
that  springs  made  in  one  shop  may  differ  from  those  made  in 
another  shop,  although  the  saine  specitications  and  drawings 
are  followed  in  each  case.  Indeed,  variations  in  workmanship 
may  be  found  to  exist  in  the  same  sht>p ;  two  spring  fitters  work- 
ing side  by  side  and  using  the  same  grade  of  steel,  may  produce 
si)rings  which  give  test  results  differing  considerably  from  each 
other.  This  raises  the  question  as  to  whether  the  test  results 
from  a  number  of  springs  may  not  vary  to  such  an  extent  as  to 
make  impossible  general  conclusions  relative  to  their  actions  in 
.  service.''-"'.  ;:;V";-''-- :•'■•"■■  A ';■■''■'  ■■'■■-:■■.  ■■  ■:'■'■'-'  ''■',■;•■■•,,';>.:.;; -v'v'- 
-■;'.  In    order   to    secure    data    which    would    settle    this    point    and 
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Fig.  12 


'  •  ■{■,f 


determine  the  effect  of  possible  variations  in  the  quality  of  the 
steel,  four  similar  springs  were  selected,  each  varying  from  the 
others  either  as  to  the  place  of  manufacture  or  the  source  of 
the  material  used.  These  springs  were  applied  to  four  Consoli- 
dation type  freight  locomotives  of  the  same  class,  being  located 
in  each  instance  over  the  left  Xo.  2  driver,  .\fter  a  few  months' 
service,  during  which  a  record  of  the  mileage  was  kept,  the 
springs  were  removed  and  tested  in  the  usual  manner.  The  test 
curves  are  shown  in  Fig.  12.  Spring  A  was  built  in  a  railway 
shop,  the  plates  being  painted  with  oil  and  graphite   when   as- 


•Part  I  appeared  on   page  161   of  the  April,   1915  number  and   was  con- 
cluded  in    the    May,    191!!    number,   page    219.    ■  , 


•.  t- 


sembled.  Spring  C'  was  bult  in  the  same  shop  and  assembled 
in  the  same  manner  but  f r  )m  steel  rolled  in  a  different  mill. 
Spring  B  was  built  in  a  c  mtract  shop  of  the  same  material 
used  in  spring  ./.  Althougl  no  data  is  available  on  this  point 
it  is  assumed  from  a  comparison  of  the  curves  taken  when  the 
springs  were  new  that  no  lAricant  was  used  betwen  the  plates 
of  spring  B.     Spring  D  differs  both  in  the  point  of  manufacture 


Fig.    13 


ami   the    source  of   material    f 
viously   mentioned. 

It   will   be  observed  that  th 
before   and    after   the    springs 


om  all   three  of  the  springs  pre- 


release load  heights  taken  both 
had  been  in  service  approximate 
each  other  very  closely,  in  i  ontrast  to  the  relative  uniformity 
of  these  curves  the  heights  foi  the  applied  loads  differ  consider- 
alily  due  to  the  stiffening  effec  of  increased  friction  between  the 
plates.  It  may  therefore  be  concluded  that  variations  in  work- 
manship and  differences  in  the  source  of  material  will  have  prac- 


tically   no    influence   upon    the    future   action    of   the    springs   as 


indicated  by  the  release  load  cuqi' 
manufacture. 

The  relation  of  the  maximum 


rial   is  subjected  in  service  to  1  le  elastic  limit  of  the  material 


in  the  various  plates  has  a  large 


of  a   spring.     Both  the  fiber  stress  and  the  elastic  limit  of  the 
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es  of  tests  made  at  the  time  of 


fiber  stress  to  which  the  mate- 


influence  upon  the  future  action 


■.  f  ■ 


j.^v.  - 


^.tjuLv.*19i5- 'T-.'.;;^.:   ■ 


./RAILWAY    AGiR    GAZETTE,    MECHANICAL    EDITION;\w  {.H  J.   ' -^v 


'lii^ 


material  may  vary  at  different  sections  of  the  same  plate  or  in 
different  plates. 

While  the  maximum  fiber  stress  is  ordinarily  the  result  of  the 
load  carried  by  the  springs  it  may  occasionally  be  considerably 
augmented,  due  to  the  condition  of  the  track,  passing  over  cross- 
overs, running  onto  turntables,  etc.  The  possibility  of  this 
augmentation  may  be  clearly  brought  out  by  considering  the 
effect  of  entering  a  turntable,  the  ends  of  the  rails  on  which 
are  higher  than  the  connecting  track,  upon  the  springs  of  a  six- 
wheel  switch  engine.  The  forward  pair  of  driving  springs  on  an 
engine  of  this  type  is  often  suspended  independently  of  the  sec- 
ond and  third  pairs,  and  in  passing  onto  the  turntable  these 
springs  may  receive  a  large  additional  deflection  above  that  due 
to  the  static  load,  with  a  correspondingly  increased  fiber  stress. 
The  writer  also  calls  to  mind  a  consolidation  type  locomotive 
which  was  hlted  with  short  driving  springs  having  but  little  de- 
flection when  under  load.  The  flber  stress  of  these  springs  based 
on  the  static  load  was  much  lower  than  that  in  the  springs  on 
other  locomotives  of  similar  design  which  were  longer  and 
more    flexible.      Notwithstanding   their   greater   relative   strength 
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the  less  flexible  springs  were  productive  of  the  greatest  number 
of  failures.  In  order  to  reduce  the  trouble  more  plates  were 
added  to  the  springs,  the  result  being  an  increase  rather  than  a 
decrease  in  the  number  of  failures.  Of  course  the  strength  of 
the  springs  was  increased  since  the  tiber  stress  under  the  static 
load  was  lower,  but  the  decrease  in  flexibility  resulted  in  in- 
creasing the  fiber  stress  for  any  given  deflection  beyond  that 
corresponding  to  the  static  load.  What  was  really  needed  was 
more  flexil)ility  which  might  have  been  secured  by  increasing 
the  length  of  the  plates  or  decreasing  their  thickness.  In  this 
connection  it  may  be  said  that  a  large  portion  of  spring  trouble 
is  tnainly  due  to  lack  of  flexibility  rather  than  to  lack  of  strength. 
The  degree  of  Ilexi1>ility  permissible  depends  on  service  con- 
ditions. For  instance  a  passenger  car  bolster  spring  may  be 
made  too  flexible  for  service  on  a  branch  line  where,  owing  to 
the  poor  condition  of  the  track  and  roadbed  the  car  has  a 
tendency  to  roll,  although  the  same  spring  might  be  entirelv 
suitable   for   service   under   wain   line  conditions.     For  a  loco- 


motive the  best  results  may  be  obtained  with  a  less  flexible 
spring  under  main  line  conditions  than  on  the  branch  line.  Ex- 
cessive flexibility,  however,  may  result  in  rolling  and  consequent 
hard  riding  of  the  locomotive  on  the  branch  line.  It  must  be 
borne  in  mind  in  any  case  that  the  action  of  the  spring  is  effected 
by  the  design  of  the  locomotive  and  the  service  in  which  it  is 
to  operate,  as  well  as  the  type  of  spring  suspension,  ind  these 
points  must  be  taken  into  consideration  in  designing  the  spring. 

Steel  may  be  tempered  to  such  an  extent  that  it  will  be  hard. 
although  it  does  not  appear  brittle,  and  will  soon  break  in  serv- 
ice. The  failures  of  plates  made  of  .such  material  usually  necessi- 
tate the  immediate  removal  and  replacement  of  the  springs, 
with  an  undesirable  service  delay.  On  the  other  hand  the  treat- 
ment of  the  plates  may  be  such  as  to  leave  the  steel  soft,  in  which 
case  the  spring  may  give  trouble,  not  by  breaking  but  by  the 
gradual  settling  of  the  plates,  which  is  in  reality  the  taking  of 
a  slight  permanent  set.  This  action  does  not  attract  attention 
as  frequently  as  does  the  breaking  of  plates,  because  it  is  gradual 
and  may  be  prolonged  over  a  period  of  several  months.  W  hen- 
ever  settling  takes  place  to  any  extent,  at  least,  a  part  of  the 
plates  have  undoubtedly  been  stressed  beyond  the  elastic  limit. 
Since  the  maximum  tiber  stress  to  which  the  steel  is  subjected 
in  service  is  a  varying  quantity,  it  may  at  times  readily  exceed 
the  elastic  limit,  in  which  case  there  is  a  resulting  tendencj-  to 
raise  the  ela>tic  limit  and.  not  considering  fatigue,  the  tendency 
of  the  spring  to  settle  may  thus  in  time  l>e  overcome  auto- 
matically.;.:   i  •  ■  j  ;^   ..    --y-  :''-^.]'\  J';^  ^1:.'  ■■•'  y-  -  ":-..V-s.^;  V -■  -." 

It  has  l)een  advocated  that  an  ettiptic  spring  he  constrticted 
so  tliat   when .  the    bands    come  , in    contact   the   liber    stress   is 
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below  the  clastic  limit.  Instances,  however,  fiaVc  been  observed 
where  the  distance  between  the  bands  is  sufticient  to  allow  a 
liber  stress  100  per  cent  or  more  in  excess  of  that  required  to 
overstrain  the  steel,  before  the  bands  strike.  These  springs 
seem  to  give  sufirciently  satisfactory  service,  so  that  they  are  not 
removed,  owing  to  the  fact  that  they  gradually  settle  in  the  man- 
ner outhned  above  without  danger  of  bringing  the  bands  in  con- 
tact. While  it  may  be  desirable  to  so  design  springs  as  to 
make  impossible  excessively  high  stresses,  carrying  this  prac- 
tice too  far  may  often  necessitate  the  removal  of  springs  be- 
cause they  have  become  solid  much  sooner  than  would  have 
been  the  case  had  the  distance  between  the  bands  been  made 
greater. 

The  effect  of  the  settling  of  springs  differing  in  this  respect 
is  well  illustrated  in  Figs.  13  and  14,  both  of  which  were  taken 
from  equipment  in  actual  service.  Fig.  13  shows  a  passenger 
car  bolster  spring  and  the  amount  it  has  settled  may  be  seen 
from  the  distance  between  the  top  of  the  bolster  and  the  truck 
frame.  Fig.  14  shows  a  tender  truck  in  which  the  bolster  spring 
has  settled  until  the  bands  are  in  contact,   yy'^■'\■/^'i■::i^.f■'\-^^■.'.. 

The  curves  shown  in  Fig.  .15  were  taken  from  springs,  the 
steel  in  which  was  evidently  not  tempered  high  enough  for  the 
service  in  which  it  was  placed  and  shows  the  effect  of  subjecting 
material  to  a  fiber  stress  in  excess  of  its  elastic  limit.  The 
springs  from  which  these  curves  were  plotted  were  in  service 
under  a  passenger  car  seven  and  one-half  months.  They  were 
assembled  with  oil  and  graphite  between  the  plates  and.  were 
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'  K  The  cX}•crinuMlt^  rtUrrid- t<'  in  Pan  I  liad  tn  ^U^  priiuipallv 
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■inji"  sitlv  hy  sitK-  au«l  usin;^  llu    sanu-  i:ra<k   oi   «tn  1.  tnay  iircilucv.' 

, springs  which  .uivo  test  rVshtts  ihrfc-rinij  vMU<.i<liral)ly   ir<<m  i-aoh 

;,  ;  Vitlu-r,  ■  Thi*  raist's   tjft-   iiqt'j^tit'n   a->   tn   xvluthvr   tin-   t<  -t    ri.->ult> 

!r«ini  a  tiuni1>«r  nf  sprin.^N  niuy  n<>t   vary  ii>  -ihIi  an  I'Xlvni  a^  t'> 
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; 4HtTnnnc  tlk.  i">Ti:ct  iVt  ppssihle  vUr^^^^^  !n  th*.'  finality  of  tin 

stoeh  nitir  siniilar  sjiTin^'S  wi-rt-  jiiTt-vticl.  each  varvins  fn.ni  \\\< 
others  rithcr  a>  to  the  place-  of  nvantit'aotnn  >'r  thi-  snurce  ct 
the  niatvrial  used.  Thc'<v  >prinji>  win  apidinl  !<•  f'.ur  t  nnM>1i- 
(lativtn  type  frvicjht  lonrnmtivvs  of  tho  sanu-  class,  luiiis,'  located 
in  each  inslanco  over  the  k-ft  .\'o,  2  <lri\i  r.  After  a  feu  in.  .ntli-' 
service,  dnrini;  which  a  revord  uf  the  niile.i.ye  «a>  kept,  the 
springs  were  renii.vedan<l  ti'.«.le.«I  in  the  usual  niatuuT.  The  test 
curvc.«i  are  shown  in  l"i}».  12.  Sprinjr  .-/  wa-  imilt  in  a  railway 
>hi>|.»^  tlu'  plates  hiiijii^  painted   with  oil   and   j^iauhite    uhen   as- 

*P3ri  1  ahiwafftl  on   paxe   161.  of,  the--  Aprjli   I'ff  1  ?  'n;itnh»-r  iin]   a  aa  coji- 
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••i  ^priiif;  /f.  .  Sjirrnii  />  ditife 


t    in    tile    >aine    ^hop   and   as>einl)le(i 

ni    >teel    rolled    in    a    different    mill 

>ntract    shop    of    the    same    tnaterial 
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aiiii  tin  source  o(  iiialenal  f 
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It  uill  In  oIisrr\ed  that  tii 
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alily  due  lo  the  st i ff eniii ji  Vffec 
plate-.  It  may  tlienfore  he  i 
muus'hip  ami  differetices  in  the 


>ri.   all    tiir«e   oi    the    sprains    iTe- 

release  load  heiiiht-  taken  hoth 
had  hi«n  in  ser\iif  ai'proxitnate 
'Utrast  to  the  relativi-  uniformity 
the  applied  loads  ditfer  consider^ 
of  increa-ed  friction  between  tlu 
ncluded  tli.it  \ariations  in  wrk- 
"ource  ot  niaterial  will  have  prac- 
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iiiilicated  li>  tiie  rtUa-e  load  cnr 
manufacture . 
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•riatiri.il  may  vary  at  *ii(ivrftU  >ei:trr>ns  oftbc  saino  |)lutv  of  m 

'■•.litVrreiit  plates.  ^■'■.,.   -■'  :^.  ■  :-\'c    '^:  .,  -'■■■■y  '{::. 

Wliilc  the  niaxiimitn  i'iIkt  ^trts^  i>  or^maTiic  Hic  risiiU  .>t  the 

jiia<l  carried  hy  the  spri-i^js  it   luav  occ  i>i"naily   he  c<)ii>i<leraiiiy 

augmented,  (hie  to  the  condition  ot  the  tnick.  i)assiH^  ,)vcr  cfoss^- 

.Atrs.     running    t>nto     turiUaides;    etc.    ^  The   i>os.sihility   «u'    this 

auiiHientation    may    l)e    clearly    hroiinht  out    hy    considering    tlte 

etVcct   of   entering   a    turntable,   tiie   endi  of  the  rails   on    which 

van-  higher  than  the  C'-miecting  track,  upon  the  spfings  of  a  si. V- 

,\vlK'el  switch  engine.    The  forward  pair  of  drivin^a,  springs  <>n  an 

rngifie  of  this  type  is  often  snspende*]  independently  of  the  sec- 

.ind    and   third    pairs,   and    iiv   passing    "JUo   the    tnrntahle    these 

■■;lvrings  may  receive  a  large  additional  dertecti>>n  aI)ove  that  diie 

•to  the  static  load,  with  a  corri'sp<)n<iingIy  iucfeased  liljer  stiress. 

'}  he  wrifer  also  calls  to  mind  a  conM'lidation   tyjie  locottKiiive 

which  was  Titled  with  short  <lriving  springs  Iya\ing  Iiitt  httlei  dc'- 

/kction  when  ttnder  1< -ad.     The  lilier  stress  < >f  tliese  springs  Itased 

yViT  lilt  static  I'lad  was  Hiuch  lower  .than  that  in  the  jjprings  -on: 

'Vther    locomotivesmf    similar    design    which    were    Ion,gi?r  ^iuid 

/:n>\fe    llcxiljlc.      .Vo^wiihM.Mricliug    their  greater    relatne   i;tt'i;>ij;th 
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the  less  HexiMe  >prinL;^  were  itroditctiN-e  <rt  the  ur<?atei5l  ntintbvf 

.  'f    failures.      In    ..rd<r   to   re<I_ucetlleti'<»whleim>rt:  plates   were 

.  ;tiided  to  the  >pring>.  the  result  heii>g  an  invrease  rather  tfiaiKa 

deefea-r   in   the   lunnlier  <>i   failures.     Of;  c<)urse  tlu-   strength  oT 

tile  springs  ua-  increased  >iiii:e  the  iilicr  stress  nndcr  the  static 

Toa<l    wris   lower,   hut    the  ilccreasc   jn   llexihility   re'^ulteVl   in   in- 

•riasiny    the    \]\)yr    stress    fur   any   given    dellectioii    UeyiVihl   that 

^•.irre>|K.nding  to  the   static   load.     What  was   really  needed   was 

M'ore    tle.xihility    which    iJiighl    have   l>eeil    secured    liy  ,rncre;i>ing 

the  leiigtii    >if  the   |il;ttes->rdecrea>iug  their   thickni^^ss,      (ii  this 

c.  iinectiiiu  it  niay  Ik;  sitid  that  a  hrti^e  p<»rll««i  or  spfiiiitt  trf^ 

is  ^nainly  due  to  lack  of  (lexihility  father  than  to  lack  of  stfengthV 

i'hr   d-gret.'    of    |i«..\iht1itvTiermi>si;hlv    depends   oij    s>,-r  vice    con-: 
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•iitioni;.  rFof :  jnMance  a  p:ls^e^ger  cajr  hi'Isi^r  spring 
;»iK(de  too  HexiWe  lift:  service  ..>n  a  itraihi:lt  liiije  where,  owing  1> 
the  iM?<ir  cQrirfKmit  of  the  ti'acV  an*!;  i^i^ylli'-'^  '''i"  pi^  Iws  a 
teinleticy  to  roll,  "although  the  -ame  it*ring  might  he  .etitifelv 
;>=iijt-diTe    ftw  ^service   utuier    nrniti   Hive   roirdittons:      loj-;   a   loco- 


Hiotive   ihv   Wst    resnlt>   may   be   jjhtained   with   a  lee>«  .  ttexilJe 
spring  under  niain  line  0"n<1iti<)ns  than  on  the  hr.inch  line.     Ex- 
cessive llexihility.  however,  may  result  in  rolling  and  conset^uent 
hard.  ri<ling   of  the  locomoiive  on   the   hranch  line.      It   niu>t  he 
terjle  in  inind  in  any  case  l1?at:tlie,acti«Jin  of  tlu?  sprirtjr  i>  ejected 
hy  tlie  desigti  of  the  hit;oniurivc  and  the  ^er vice, iif  whicii  it  i$ 
t'l  operate.  :is  wrW  a>  the  type    if  spring  stispensitriv.uKl  these", 
points  must  he  taken  int'j  c<»nsideration  in  ^lesigning  the  spritig. 
Steel  may  l»e  letniKTcd  lb.  sucli  an  ext<etit  that  it  will  Ik-  l»ar«l. 
alfhoHgh  it  vloes  not  appear  brittle,  and  will  S'^oii  breali  iiv  svrvr 
iiX'.     I  he 'lailitrt  >  ..f  plat'.s  uiade  .if  sueli  inat«-rial  usttally  necessi- 
tate  the    immediate    removal  .atvd    replacenknu    of    tile    springs. 
Avith;  ;m  un<le>irahle^  service  dilay.     On  the  otlivr  hand  the  Ifcat* 
:>iiiuit.;i>f  the  plates  niay  he  such  as  to  lea^v  the  >tt"cl  soft,  in  whjch 
case  ihv  >pring may  .give  troulile.   not  hy   hreakii^g   hut  'hy   the 
gradual   settling   of  tlW   plates,   which,  i^   in   re-jlity   the  taking  «>f 
a  vJ-ligbt   periiianent   set.      Tliis  actitMi   doi-sJBot  .ai(tr>icl.. attention- 
iJs^  fre^ifiuaitly  as  d' lis  the^  litfaMT^Jl  «-^i  PJ-^^V*..  :hi^";c7t<       it  is  ftrad«;fl  , 
ami  ijuiy  he  jif'  'h  .nged  over  a  pei"iod  of  .seVvwl  in^  JiVihs. '   \\  heii- 
'i-ier  sett  iiiiti  lakes  place  t.r-any  i-Tjieht^^nt-i^ivsl.  a.  ^ifixt  ot  the 
plates  have  tind"uhtedly  heen   >tfesse><l   heynjj*!  tlte  t-la.>tic  limit., 
SiiiVe  thv  iiiaxifnitin   lilier   -treSs  ti>  w-hicil  iIk^  ^ts'^-i  i<  M:liject<.-ii  . 
;iti   -ervaccviv'a   varying  /(iiantity^   it -triayat  iiiikis  TeiuliK;  exceed 
iIk*  e);i«.tic..  limit,  in   \vhich  C'ii>rv  ihire  is  a  re>iiltirig  Undt.HU'y  to : 
rai^e  ilie  ela»tii   ii'iHi   arid,  uiH  c- 'i!ri<lerinS-  fattgiie.  llii;  tendency 
ot  ,thc    spfiitg    1'/   -eVilV    iViiiV   tlms^m  time.  bt%  i«yei^c<^i)ir    jtutor:* 
.iinaticiilly:'  v' ;:.,' ;  :'•    ;;.;■.;    .  :.:::■  ..:^_  i}y./  :.:■,:.  '■.•''•;■  --^^''J;  ; ';': 'V-;  ;' 
:    If  ha>-_' ;he.cn    i+iK •  ic.ited   that    an  <:niV»tiv   -prlng  .  heCci  <ii<tfiicie!(l 
sh  4t«.t    when    if>e    hands  :i»nie   in  vOMitacj    tlije:  j^Wr   ^ire-s :  is 


;■  ■:■■;;;•-■■■:  .'-■'■'■;■  -'-r.. -:':"■  ":•.     .'T^g.  16  . 1  \^ --•■,•:•  :--yV:--' ■■.■.. .v;/'  "'.■■.:": 

helow   the  ela>tic  lifiiil,     Instances,  bojvevet,;  tja\t;  Ik-en  ol>ser\<.'d 
where  tho   dislaiice^  hetvvei'n"  the  l«ivds.  is    sutiiri^Mii  t4.>  allow   a'. 
fiber  stress  KM >  ]kt  cent  .vr  .mitre  -in;  excess^  of  ;t)tat  ;rc«iuirc<l  t<f 
«*\:erstrai«    the    >tev'l.    hefoi^i .  fbe^bainfs•  strifc^v;:   Tl^        springs - 
vM'env  t<)  give  sitlhcieuily  .■satisfactory  service.  >o  that  ibfv  aVc  n«»t 
retnoved,  owing  b)  the  fact  j hat  they  gradually  settle  in  the  man- 
:  nor  outlined  alxvve  witb<«n  «laiiger  or  brbisnij?  the  Wucls  in  can- 
't act,     \Vhik"   it    may   he    desiraliU-  to-  s«i!  de.sign   springs  as  to 
:ina.ke   impossible   excessively    iiigli    stresses,    carrying    thi>    jwrac- 
tice   tv<»  far   iiiay    . •ften   lucessitate    iIk   retnoval   . .{   s])rings    be- 
c^dse  they   have   lieconu    soliil  niudf  j!<i<*ner  tlfan  Vtould   ha\e 
been   the.  can-   had    ti'e   distance-  il>ei\ye(.'ii   thv  hanil.s ;  Ijcen  inadc 
■greater;-,    :■.'.•  ';■' ^^  •■■:■,'■'■        ^'^T-"  '".  ~     /V  '■■v-/ 

Tin    elU-ct  of  the  >eitlitig:  of  sprit»gy.-4itifvrUi}r  in  tlvis  re>ii»«t 
is;  well  ilhtstrated  in   iMjiS   U  uJkI  14,  hotlt  of  vihich   were  taken 
fnniiiv  e«|ui}im«:Ht  ,in    actual  ,j<ervice:  ;^l^ig^.  I^S- •iho>tet  A  j^ 
tar   ln.l-ter   -pring   and    the  aniouiit   it   has   -settled   inaV  be   seeii 
fn.tu  tile  di>iauce  hetwi  en/ tiie,t!.p  4if  -jhe  .Iri.ljiter  and  the  truck  • 
frame:    hjg:,  14  sliow  >  a  tender  .jntck  in  which  tlH^h...l*ii-r  sprii>}f; 
hiiis  sc'txjed'jitiuil  fhe/haiids  are  iti  cf»inact;;;   "        '  -■       ■";/ }V.'^^"v- 
;■  The  ctfrves   -1^  .w  tv  in   I-"iK.   15   wefc'  t;^v"    tf' ttf  sprin-js.  the 
Mcet^ji!   whiiih   wa>  e\i>lently  n-->T  teniiHTe^l  high  enough  for  the' 
service  ill  which  it  was  placed  and  >:bows  the  eOVct  of  subjec^ini; 
material  t<i   it   liher   stress   in;  excess  ;oi  .its-i*>1astic  vlitint;  :  The 
springs  fwm  which  these  cut\<'vwe^'c  plotted  Were  in  servK* 
imdcr  n   passenger  cai'  ^even   and  ;.^u--half  tnonfhs.     Tlvey  wx-re 
asAMirt'led    with    oil    and   graphite   between    the   plates  and  . AViTv  : 
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.;;  tested  before  being  placed  in  service.  A  portion  of  the  curves 
;.  i  were  plotted,  the  readings  being  indicated  by  the  open  circles. 
'■'i-  \\  hen  removed  from  the  car  the  springs  were  again  tested,  the 
••'■  readings  being  shown  by  the  full  circles.  It  will  be  seen  that 
;  ;■  both  the  applied  and  release  load  curves  obtained  on  the  re- 
moval of  the  springs  occupy  positions  considerably  lower  rela- 
.;.•  ■  tive  to  those  obtained  from  the  new  springs  than  do  those  shown 
..,  in  I'ig.  12.  \\  ith  the  exception  of  spring  B  the  applied  load 
;■-.  curves  taken  after  service  are  all  below  those  taken  before 
'.  service,  while  instead  of  coinciding,  the  release  load  curves  are 
'i  widely  separated.  Otherwise  the  same  general  relation  as  to  the 
":  relative  slopes  of  the  curves  seem  to  hold,  confirming  the  con- 
,;  elusion  already  indicated  as  to  the  effect  of  service  upon  the 
:;    relation  of  the  two  sets  of  curves. 

Whether  springs  are  manufactured  by  hand  or  by  the  aid  of 

■  •  the  most  imprt)ved  machinery  there  is  some  difference  of  ojiinion 

.'as   to   the   proper   method   of   fitting   the   plates.      It   is   generally 

.v.:  the  practice  to  bend  each  plate  to  a  radius  such  that  there  will 

. ';  ;  be  "draw"   or   "tuck"  between   at   least   part   of  the   plate   when 

'7  assembled  for  banding.     The  width  of  these  openings  varies  and 

•  .  is  often  as  great  as  •>«  in.   or   ;  _.   in.  for  the  longer  i)lates.  de- 

•  creasing  as  the  plates  become  shorter.     As  shown  in  Eig.   16  a 
V^ew  of  the  shorter  plates  are  fitted  "dead"  or  without  oi»ening 

'"'■..  between   them,  especially   in    springs   having   a   large  numlier   of 

'  plates. 
.';      W  hen  ass.embled  in  this  manner  it  will  be  readily  understood 
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.that  after  being  lianded  the  curvature  of  each  plate  will  have 
[changed,  the  camber  being  different  than  it  was  before  the  band 
'  wa^.  applied.  The  camber  of  the  longer  plates  is  increased, 
■while  that  of  the  shorter  plates  is  decreased,  the  plates  near  the 
..'middle  <>f  the  spring  being  the  least  disturbed.  :       .   .'-..•' 

In  order  to  determine  to  what  e.xtent  the  different  methi«ds 
V  of  fitting  the  plates  woifld  disturb  the  action  of  the  spring  a  new 
19-plate  locomotive  driving  spring  was  fitted  up  in  accordance  with 
the  practice  just  described,  an  unusually  large  amount  of  space 
being  allowed  between  the  longer  plates  in  order  to  emphasize 
the  effect  and  the  shorter  plates  being  fitted  "dead."'     The  total 
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distance  over  the  plates  at  the  Reenter  of  the  spring  was  measured 
with  the  spring  in  three  different  positions,  the  weight  of  the 
plates  and  the  method  of  support  accounting  for  the  different 
values  obtained.  The  distance  over  the  plates  with  the  long 
plates  down  and  the  spring  supportetl  at  the  end  was  12' 4  in.; 
the  distance  with  the  long  i  lates  down  and  the  spring  sup- 
ported at  the  center  was  ll^j  in.:  with  the  long  plates  up  an<l 
the  spring  supported  at  the  certer  the  distance  was  12^  in.     The 


total   thickness   of    the    plates 
total    opening    for    the     three 
3'/^  in.  and  4  in.,  respectively 


LQCDMDTIVE 


was  8;^    in.,    thus     making    the 

methods     of     measuring    3".s    in.. 

The  camber  of  each   plate  was 
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in.      On    releasing   the   banding 
camber   of  the   main    plate   was 


recorded  before  t^e  spring  was  landed.  That  of  the  main  plate 
as  tempered  was  3.94  in.,  which  was  increased  to  6  in.  when  the 
plates   were  brought  together   f  >r  banding,   an   increase  of  2.06 

pressure  it  was  found  that  the 
4.05  in.,  an  increase  of  .09  in. 
fht  plate  was  then  jarred  by  iolding  it  up  and  letting  it  fall, 
striking  on  its  edge,  but  withoi  t  decreasing  the  camber.  This 
data  secured,  the  spring  was  ban  led  and  tested.  Contrary  to  the 
usual  jiractice  no  preliminary  1  )ad  was  applied  to  the  si)ring, 
it  being  subjected  to  three  succ  ssive  loads  of  15,000  lb.,  30,000 
lb.  and  50.000  lb.  respectively,  w  tb  results  as  plotted  in  Fig.  17. 
It  will  be  noted  that  the  cam  ler  of  the  spring  after  banding 
was  5.94  in.,  an  increase  in  cam  ler  of  2  in.  for  the  main  plate. 
.After  the  removal  of  the  15.000-11).  load  the  camber  of  the  spring 
was  5.65  in.,  showing  a  decrease  ctf  approximately  .3  in.,  which 
may  be  attributed  to  two  cause  : :  first,  to  the  friction  existing 
lietwen  the  plates  and  second,  10  the  straightening  out  of  the 
shorter  plates  caused  by  the  ban<ling  and  loading.  Both  the 
banding  of  the  spring  and  its  luad  tend  to  straighten  out  the 
short  plates,  and  it  is  possible  that  they  may  have  been  stressed 
to  such  an  extent  as  to  receive  a  permanent  set.  This  would 
tend  to  reduce  the  camber  of  thf  si)ring  as  a  whole.  Attention 
is  also  called  to  the  fact  that  the  camber  of  the  main  plates  under 
the  15,000-lb.  load  is  approximately  4.5  in.,  which  is  still  .56  in. 
greater  than  the  original  camber  of  this  plate  before  banding. 
The  curve  for  the  30,000-lb.  loarl  passes  through  the  maxinumi 
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load  point  of  the  preceding  curve  and  returns  to  within  .09  in. 
...of  its  starting  point,  indicating  a  still  further  slight  reduction  in 

the  camber  of  the  spring.     I>om  the  applied  load  curve  it  will 

be  seen  that  when  the  load  upon  the  spring  amounted  to  20,000 

lb.  the  camber  of  the  spring  was  equal  to  the  original  camber 

of  the  main  plate  before  the  application  of  the  bands.  It  might 
-:  ■  -he  inferred  that  at  this  point  the  main  plate  was  subjected  to  no 
';,'.'■    stress.     This  is  undoubtedly  not  true,  however,  since  the  camber 

of  the  plate  was  increased   by  taking  a  permanent  upward   set 

A; -when  the  spring  was  banded.  '^^ '•";.V.  >=/^^^*V^;:  •■,'.: 'r^..-  -O^ 

v..     Three  applications  of  the  50.000-lh.  load  were  made.    The  form 

'■    '    of  the  first  application  curve  l)eyond  the  maximum  point  of  the 

30.000-11).  curve  indicates  that  the  spring  was  taking  a  permanent 
;..  '  set.  and  in  order  to  obtain  consistent  results  a  second  load  was 
.-:.: applied  for  which  no  values  were  recorded.      1  he  return  of  the 

release  load  curve  to  the  initial  point  of  the  third  application  curve 
;        indicates  that  fairly  constant  condititms  had  lieen  reached. 
.  ..   ',     After  this  test  was  completed  the  spring  band  was  machined 

off   and    the    camber   of   the   plates    recorded.      They    were    then 

V  ;    reset  and  retemjjered.  being  fitted  with  a  total  opening  between 

'    ■  the   plates   o{   's    in.    l)efore   l)anding.     This    was    the    minimum 

,.;'/    space   that   it   was   jwssible   to   obtain   with   ordinary   care   in   fit- 

"   ting,  being  so  slight  that  the  increase  in  camber  due  to  banding 

r  '    was  scarcely  perceptil)le.     'I'he  spring  was  then  tested  under  the 

same  conditions  and   with  the   same  loads   previously  used,   the 
;  .results  being  plotted  in   Fig.   18.     It  was  thought  that  with  the 
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plates  fitted  "dead""  a  spring  would  take  a  smaller  permanent 
-et  than  one  fitted  with  considerable  ■'draw''  between  the  plates. 
The  tests  here  recorded  indicate  that  this  is  true  up  to  a  load 
of  30.000  lb.,  which  is  nearly  50  per  cent  greater  than  the  load 
for  which  the  spring  was  designed.  The  permanent  set  resulting 
from  the  50,000-lb.  load,  however,  shows  practically  no  difference 
for  the  two  experiments.  The  curves  would  seem  to  ipdicate 
that  beyond  a  certain  point  the  amount  of  permanent  set  taken 
by  the  spring  is  practically  the  same  irrespective  of  the  method 
of  fitting  the  plates.  It  should  be  stated  that  the  load  of  50.000 
lb.  applied  to  the  spring  in  this  test  is  much  greater  than  the 
Spring  will  ordinarily  be  called  upon  to  sustain  in  .service. 

.-\mong  shop  men  the  opinion  is  generally  held  that  springs 
Tniilt  with  openings  between  the  plates  are  more  flexible  than 
those  fitted  with  the  plates  "dead."  This  may  be  true  to  a 
certain  extent  for  the  reas(.n  that  all  of  the  plates  are  not  uni- 
formly stressed.  Assuming,  however,  that  such  conditi(ms  exist 
at  the  outset,  it  is  doulnful  if  an  appreciable  difference  will 
exist  after  a   few  applications  of  an  overload. 

Upon  the  comjiletion  of  the  second  test  the  spring  hand  was 
machined  off  and  the  camlier  of  the  plates  again  observed. 
It  was  found  that  the  relative  positicm  assumed  by  the  plates 
after  testing  was  practically  the  same  in  both  cases,  being  as 
shown  in  big.  19.  which  was  taken  after  the  second  test.  It 
iAnill  be  noted  that  while  all  the  plates  of  the  springs  were  in 
■contact  before  the  band  was  applied  there  is  now  consideralile 
opening  between  the  sixth  and  seventh  plates.  This  division  of 
the  spring   is  due  to  the   fact  th?it  the  lirst  six  plates  are  full 


length  and  may  therefore  be  considered  as  forming  a  beam  of 
uniform  section.  The  remaining  plates,  beginning  with  the 
seventh,  are  graduated  and  may  be  regarded  as  forming  a  beam 
of  uniform  strength.  The  load  applied  was  great  enough  to 
give  a  permanent  set  to  all  of  the  plates,  the  load  carried  by 
each  section  under  such  conditions  being  proportional  to  the 
number  of  plates  in  that  section.  The  deflection  of  the  first 
six  plates  is  therefore  governed  by  the  laws  for  a  l)eam  of  uni- 
form section,  while  the  deflection  for  the  remaining  plates  is 
governed  by  the  laws  for  a  beam  of  uniform  strength,  the  de- 
flection in  the  latter  case  being  50  per  cent  greater  than  that 
lor  the  former. 

From  the  foregoing  consideration  it  may  be  generally  con- 
cluded that  variations  in  the  fitting  of  the  plates  in  springs  sim- 
ilar in  other  respects  will  have  little  influence  upon  their  flexi- 
liility  in  service.  Fven  though  the  shop  test  is  omitted  the 
"Overloads  received  in  service  sof)n  tend  to  eliminate  any  vari- 
ations due  to  the  method  of  fitting  the  jilates.  :''■' ^' ■';.■•;.;>;-,;  ; 

I  Editor's  Xote. —  I  he  remainder  of  Part  11  will  be  published 
ill   an   early  issue.]  ,      .,     ;....,     ,  :. 
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So  far  as  balance  is  concerned,  tlie  modern  electric  locomotive 
i»  almost  perfect  for  there  are  no  reciprocating  parts  to  l»e  partly 
or  fully  balanced.  Hence  the  drawbar  pull  is  practically  constant 
the  weight  on  drivers  is  constant,  there  is  no  hammer  blow  on 
tlie  rail  and  the  locomotive  is  capable  <*f  much  greater  speed 
with  safety  than  the  most  perfect  reciprocating  steam  locomotive. 

It  is  necessary,  of  course,  to  balance  the  reciprocating  parts  of 
a  steam  locomotive  so  that  the  engine  will  not  buck  or  plunge 
and  will  have  a  fairly  constant  (Iraw  bar  pull,  liut  in  the  light  of 
present-da}-  knowledge,  the  old  idea  of  using  heavy  reciprocating 
parts  simply  becau.se  they  are  strong  and  cheap,  seems  like  put- 
ting the  cart  before  the  horse.  It  is  evident  without  argument 
that  the  maximum  weight  on  drivers  sliould  be  figured  for  a 
higher  speed  than  the  locomotive  makes  on  ordinary  runs,  lie- 
cause  the  static  driver  load  in  steam  locomotives,  unlike  that  in 
tlectric  locomotives,  is  no  indication  whatever  of  the  Idow  trans- 
mitted to  the  rail  at  speed,  and  has  little  to  do  with  the  effect  on 
track,  unless  the  static  load  is  excessively  high  and  causes  a 
crushing  of  the  rails  due  to  rotating  effect.  The  imiH,>rtant  fact 
is  that  the  overbalance  in  the  driver  hammers  the  rail  when  the 
locomotive  is  in  motion.  The  greater  proportion  of  broken  rails 
occur  during  freezing  temperatures.  Many  of  them  are  diagnosed 
as  "crystallized."'  Let  it  be  here  stated  tltat  rails  do  not  crystal- 
lize :  such  rails  are  broken  by  the  centrifugal  force  of  the  over- 
balance coming  at  a  time  when  the  track  is  frozen  rigi<l  and  can- 
not cushion  the  shock.  To  reduce  the  overbalance  blow  is  to 
reduce  the  number  of  broken  rails.     'V^,..:    ;.  "-i  '■''-■y_;,'^.^\i:..'"^'^.'":-i 

Would  it  not  be  wise  to  rule  that  no  locomotive  (let  us  say 
passenger  at  70  m.  p.  h. ;  freight  at  45  m.  p.  h.)  shall  have  an  im- 
pact on  rail  due  to  overbalance  of  more  than  30  per  cent  of  the 
static  weight  on  the  drivers?  This  is  much  l)etter  than  the  ordi- 
nary American  practice,  although  it  is  strictly  followed  by  the 
Pennsylvania  Lines  F.ast  of  Pittsburgh  whose  maximum  weight 
on  one  driving  wheel  is  32.500  lb.  Xo  engine  is  allowed  to  show 
more  than  30  per  cent  dynamic  augment  (at  the  speed  men- 
tioned) or  9,750  lb.  per  wheel.  That  such  a  rule  is  not  a  hard- 
ship is  proved  by  the  fact  that  some  of  the  German  railways 
allow  only  15  per  cent  dynamic  augment  at  high  speed';.  When 
one  considers  the  fact  that  in  this  country  the  average  is  about 
62]/j  per  cent,  it  is  high  time  that  it  be  reduced.  A  rule  making 
necessary  the  reduction  of  reciprocating  weights  may.  at  first 
thought,  seem  to  be  a  hardship,  but  a  little  reflection  will  show 


*From  a  paper  presented  before  the  Railway  Club  «f  Pittslmrnh,  Novim- 
ber  27,  1914.  -."  v'-,.- ::':."■•:«>.:  J  :,-'.=; -' 

tCarii^lpc  Steel  Company.     ''"-^ i- '.^''' >-'^''  ,  ^^■''■'■■'■'' :'.  ■: 
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that  to  do  otherwise,  even  though  it  adds  a  tritle  to  the  first  cost 
of  the  locomotive,  is  to  be  "penny  wise  and  pound  foolish."  Let 
it  he  stated  here,  however,  that  a  rolled  and   forged  steel  piston 

•  -will  not  increase  the  cost  of  a  locomotive.  The  value  of  all  the 
reciprocating  parts  in  all  locomotives  in  this  country  prohahly 
does  not  exceed  1  per  cent  of  the  value  of  the  rails  in  track,  and 
it  is  positive  economy  to  save  the  greater  investment  in  rails  by 
lightening  the  weights  of  reciprocating  parts  which  represent  the 
smaller  investment.  ■< .  V"  ^*^'  •  > -^    • .      ./'>'"     -   'V  '       •     .>^'    . 

A  new  method  of  manufacturing  pistons  has  been  developed 
by  means  of  which  a  saving  in  weight  of  10  to  50  per  cent  or 
possibly  more  for  certain  types,  can  be  accomplished.  The  proc- 
ess has  been  worked  out  by  the  Carnegie  Steel  Company  at  its 
Homestead  car  wlieel  plant  where,  among  other  circular  sections, 
pistons  are  made  practically  complete  from  tlie  ore  to  the  linislied 
product. 

>'  The  ingots  are  cast  according  to  usual  open  hearth  furnace 
practice  in  moulds  22  in.  I)y  2Z  in.  and  about  6  to  7  ft.  long.  After 
stripping  and  soaking  in  the  furnaces  at  the  I)looming  mills  in 
the  customarv  wav,  the  ingots  are  rolled  into  round  blooms   15 


while  the  center,  naturally  thel  weakest  part,  eventually  becomes 
the  core  and  goes  back  into  strap.  It  is,  of  course,  understood 
that  sufficient  discard  has  been  iniade  from  the  rolled  round  bloom 
to  insure  freedom  from  piping  ^  v  ■'.v  ■-•"■,     "-'-"I'.-.i- '■'  .•.■-• 

The  discs  when  cold  are  c  irefully  inspected  for  surface  or 
rolling  deftcts  and  any  presett  are  either  chipped  out  cleanly 
l)y  means  of  pneumatic  chippecs,  or  the  disc  is  scrapped.  From 
the  inspection  yards  the  discs  ire  taken  to  the  wheel  plants  and 
in  the  case  of  pistons  and  oth<  r  sections  lighter  than  car  wheels 
are  heated  in  a  continuous  gravity  furnace  insuring  the  rolling  of 
each  disc  in  its  proper  order  a :  a  uniform  heat. 

By  means  of  a  dog  running  between  two  rails,  each  disc  is 
transferred  to  a  hydraulic  press  the  function  of  which  is  to 
pierce  a  hole  considerably  smaller  than  the  rough  bore  desired 
about  half  way  through  the  center  on  the  a.\is  of  tlie  disc  in 
order  that  it  can  be  held  between  the  rolls  on  a  pin,  until  the 
hydraulic  pressure  applied  gripi  it  and  forging  commences.  The 
mills  were  designed  and  pa  ented  by  E.  E.  Slick  and  are 
nni.|ue  in  that  they  are  the  firs  of  their  kind  ever  built  and  arc 
original  in  every  respect.     Eacl    mill,  of  which  there  are  two,  is 


Forging   and    Rolling    Mill    in    Which    Pistons   Are    Formed 


in.  in  diameter  and,  while  hot,  sheared  into  discs  or  "cheeses^  of 
the  i)roper  weight  to  produce  the  required  section  i)y  further 
forging  and  rolling.  Attention  is  called  to  the  forging  and  roll- 
ing work  done  on  the  steel  through  the  reduction  of  a  22  in.  by 
22  in.  ingot  into  a  15  in.  round  in  the  blooming  mill..  This  re- 
duction represents  a  very  important  refinement  of  the  rough  cast 
ingot  into  a  forged  product  of  uniform  and  sound  structure, 
which  is  far  superior  in  its  adaptability  for  the  final  forging 
operations  than  a  raw  casting  of  steel. 

The  question  may  arise  as  to  why  these  blocks  are  sheared 
from  rolled  roimds  into  the  form  of  discs  rather  than  from  flat 
slabs  into  the  form  of  squares,  as  nia«le  for  annular  sections  at 
Homestead  and  other  plants  some  years  ago. 

The  answer  is  the  keystone  of  the  j)rescnt-day  success  of  rolled 
steel  sections  such  as  passenger,  tender  and  freight  wheels,  and 
lies  in  the  fact  that  the  outside  of  the  ingot  which,  according  to 
the  nature  of  the  elements  C(jmposing  it,  is  its  best  part,  finally 
becomes  by  this  process,  the  outside  or  periphery  of  the  section 


;i.,--;i.:\:;.V|\/ 


.:•  r-- 


composed  of  two  rolls  or  dies  fac  ng  each  otlier,  set  on  the  ends 
of  two  shafts  which  are  out  of  liie;  one  mill  having  the  shafts 
approximately  14  deg.  and  the  other  approximately  7  deg.  out  of 
parallel.  It  is  evident  therefore  t|iat  when  tile  dies  are  brought 
together  before  the  shafts  turn,  t^e  disc  is  subject  to  a  forging 
action.  When  sufficient  forging  hai  taken  place  under  a  hydraulic 
pressure  starting  at  aI)out  700.000  lib.  and  intensified  to  3,000,000 
lb.  maximum  at  the  finish  in  the!  larger  mill,  to  start  the  piece 
into  the  ciwitonr  of  the  die.  poiver  furnished  by  a  2.500-hp. 
steam  engine  is  applied  to  revolvt 
point  until  the  piece  is  taken  from 
rolling  and  forging  action,  whicL  insures  close-grained,  well- 
worked  nietai. 

-\fter   rolling,   the  piece   is   put   through   a   shear   which   auto- 
matically   frees   it   of  the  "flash"    vhich   is  usually   present   in   a 


flat  forging.     In  the  same  machine 
is  punched  out  to  make  the  rough 


the  roll  shaft,  and  from  this 
the  rolls,  it  is  subject  to  both 


the  core  previously  mentioned 
bore,  thus  freeing  the  steel  of 


any  undesirable  segregation  tliat  m  ly  happen  to  be  present  after 
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the  discard  from  the  round  bloom  has  been  made  at  the  bloomiiig 
mill  sliears. 

After  punching  the  bore,  the  piece  is  rough  turned  on  the 
periphery,  on  the  edges  of  the  rim  and  on  both  faces  of  the  hub 
in  order  that  any  scale  or  surface  defects  may  be  eliminated  and 
clean,  sound  metal  assured. 

'  After  passing  final   inspection,   the   product   is   ready   for   ship- 
ment.    The  method  just  described  refers  only  to  plate  pistons./ 

Solid  plate  pistons  are  not  new,  steel  castings  in  this  form 
having  been  used  as  long  ago  as  1900  in  Europe  and  are  now- 
used  more  or  less  extensively  in  this  country  in  low  pressure 
cylinders  of  compound  engines  where  the  diameters  are  such 
that  the  weight  of  a  bo.x  or  double  wall  piston  would  be 
prohibitive. 

It  is  no  doubt  true  that  a  steel  piston  working  in  a  cast  iron 
cylinder  will  score  or  cut  the  latter  if  they  come  in  contact  and 
with  this  contingency  in  mind,  almost  all  .\merican  designing 
engineers  bolt  or  rivet  a  cast  iron  bull  ring  to  a  steel  center,  the 
former  being  provided  with  grooves  for  cast  iron  piston  rings. 
There  have  been  some  noteworthy  diversions  from  this  practice, 
however,  particularly  on  locomotives  operated  by  the  Norfolk  & 
Western  Railway.  One  method  used  by  this  road  is  to  pour 
molten  iron  into  a  groove  machined  in  the  face  of  the  piston. 
Another  is  to  pour  in  molten  bronze  in  the  same  manner,  after- 
wards turning  in  a  latl.e  to  the  proper  diameter.     Both  of  these 


Disc    Sheared    from    Round    Bloom;    and    Finished    Piston       ,   ;  ^^ 

types  are  said  to  operate  efficiently^  but  it  is  not  the  easiest  task 
in  the  shop  to  replace  the  worn-down  bearing  surface,  as  the 
shrinkage  of  metals  must  be  well  understood  by  the  workmen  in 
order  to  get  a  tight  fit.  It  is  suggested  here  that  the  practice  of 
designers  of  heavy  stationary  engines  be  followed  in  using  solid 
rolled  steel  pistons  in  locomotives.  That  is  to  cut  one  or  more 
dovetailed  grooves  in  the  face  of  the  piston,  insert  segments  of 
good  malleable  bearing  metal  and  hammer  it  solidly  into  the 
grooves.  It  has  been  found  that  bearing  metal  in  the  face  of  the 
piston  polishes  the  cylinder  walls,  thus  facilitating  lul)rication.  , 
The  solid  steel  pistons  for  the  Pennsylvania  Railroad  are  used 
with  extended  rods  which  have  the  advantage  of  reducing  cylin- 
der wear  and  simplifying  lubrication.  The  extended  rods  in  use 
some  years  ago,  which  were  discarded,  are  not  to  be  compared 
with  those  in  use  on  the  latest  types  of  engines,  for  tlie  old  rods 
and  pistons  were  much  too  heavy,  the  pressure  on  front  bearings 
being  as  high  as  50  lb.  per  .sq.  in.,  while  the  new  t>pe  of  extended 
rod  has  a  pressure  on  the  front  bearing  of  only  10  lb.  per  sq.  in. 
The  old  types  of  extended  rods  were  of  no  particular  value  in 
saturated  steam  locomotives  where  good  cylinder  lubrication  was 
comparatively  easy  to  obtain.  With  superheated  steam,  how- 
ever, a  very  different  condition  prevails  as  to  cylinder  lubrica- 


tion, and  it  IS  the  part  of  discfetidn  to  prepay*'  for  the  contingency 
that  when  the  engine  is  drifting  long  distances,  the  cyhnders  may 
not   be   properly   lubricated.      :i-'l^y:V'Xi^-l'^':-'/,'y^V'-'>.'^\^'^.-^ 

If,  then,  there  may  be  times  under  certain  conditions  when  the 
cylinder  is  comparatively  dry  with  the  piston  riding  on  the  cylin- 
der, it  is  certainly  better  practice  to  have  an  ann-fri^yon  metal 
in  contact  with  the  cylinder  rather  than  even  the  best  of  cast 
iron,  so  that  wear  will  be  reduced  to  a  minimum  and  scoring 
eliminated.  For  this  reason  it  is  recommended  that  solid  steel 
pistons  (unless  supported  by  an  extended  rod)  be  faced  with  a 
bearing  metal  that  will  not  only  stand  a  temperature  of  618  deg. 
F.,  but  will  also  be  malleable  enough  to  permit  of  hammering  in 
segments  into  dovetail  grooves.  We  have  made  laboratory  tests 
of  a  new  bull  ring  metal  which  showed  an  extending  point  of  1.150 
deg.  F.,  an  average  scleroscope  hardness  of  8,  and  which  can  l)e 
easily  peened  into  a  dovetailed  groove  ]4  in.  to  %  in.  deep.  This 
is  not  an  experin.ent.  for  pistons  as  large  as  50  in.  in  diameter, 
faced  with  bearing  metal,  are  in  use  in  many  heavy  duty  rolling 
mill  engines.  Such  a  piston  weighing  3,400  lb.  may  be  found 
in  operation  at  the  Homestead  steel  works.  :-■•^. % ■■■..-■:,■•'>.. ' 

Time  and  test  will  prove  whether  the  bearing  metal  rnentioncd 
will  stand  the  ravages  of  superheated  steam,  but  it  is  safe  to 
assume  that  if  it  will  not  do,  another  bearing  metal  can  be  de- 
veloped which  will  be  satisfactory.  We  have  known  for  many 
years  that  the  proper  kind  of  bearing  metal  will  reduce  friction, 
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;  ;.■;  Forged  and  Rolled  Steel  Pijiton  Faced  with   Bearing  Metal 

and  losses  by  friction  in  locomotive  cylinders  are  more  than  a 

mere  trifle. 

It  has  been  suggested  that  rolled  and  forged  pistons  be  faced 
with  a  cast  iron  ring  like  piston  rings  except  wider,  set  in  a 
groove  %  in.  less  in  depth  tlian  the  thickness  of  the  ring:  the 
ring  to  be  halved,  or  in  three  segments,  and  when  assembled  in 
the  piston,  to  be  slightly  less  in  diameter  than  the  cylinder.  This 
scheme  should  work  whether  the  bearing  rings  are  fastened  to 
the  piston  or  simply  held  in  place  by  the  cylinder  walls.  It  has 
a  distinct  advantage  in  the  ease  of  replacement  of  the  bearing 
face,  as  well  as  being  economical.  ^ 
_^Many  ways  can  be  worked  out  by  which  a  forged  and  rolled 

_  steel  center  can  be  attached  to  cast  iron  bull  rings,  but  if  cylinder 
bushings  or  cylinders  are  to  be  protected  against  excessive  wear, 
an  anti-friction  face  is  the  logical  progression.  It  is.  of  course, 
impossible  to  roll  any  kind  other  than  one  having  a  single 
plate.  It  is  possible  to  roH  centers  that  are  intended  to  carry  a 
cast  iron  bull  ring,  but  the  tendency  of  the  times  is  to  reduce 
the  number  of  i)arts  as  well  as  the  weight,  and  therefore  the 
solid  forged  ,and  rolled  steel  piston  takes  its  place  as  the  latest 
development  in  this  line.  ■'::-^':.^y.)'S^^y'''..     -.v  i ''?:/■ 


Cride    Oti,.— California's    crude   oil    production    in    1914    was 
103,623.695  barrels,  as  compared  with  97,867,147  barrels  in  1913. 
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tlfJJt  to  d"*)  t'tliVrvv^sv;  eyth  tlnjiigli  it  atl(l>  .i  tritlc  t.>  tlu'  !"ir>t  >.'>>t 
«>t  tlu"  loottiiiMtiw.  is  l«»  liv  "ptnny  wise  ami  puinul  tuolisli."  l.tl 
it  !><;  '^t'»tt<l  ilcrt'.  liVvvvcver,  tliat  a  r<'lK»l  an<I  iMrmil  stcil  pi>i"ii 
viU  n>}\  iiK'rt'a>c'  tJjc  o^^t  nf  a  roconiiiti\i'.  TIk-  value  <it  all  the- 
rccif»r<>cating;  iiarts'  in  all  I'niiinniivos  in  this  country  i>ri.lial)l\ 
dfurs  litit  .cxci-t'<l  1  per  cent  of  llic  value  of  the  rails  in  track,  and 
it  is  positive  economy  t«>  save  the  greater  investtnent  in  rails  hy 
liylmning  the  weiiihtSotrct'il'rocalinjL;  parts  which  represent  the 
'stitpiUer  in  vtstntent/^r -''■;:•:.•'-.:,.:  ^v--._' '■•;;•  ■^^.■.'  v -': ''■ 

A  ITCW  nU'tho.f '<(f.  tnaniifacturinji  f)istons  has  het-n  developed 
by  means  of  which  a  savintr  in  weiiiht  of  10  to  50  per  cent  or 
p<'s-»il)ly  nioje  fo(-  certain  types,  can  he  acconi|ili-he<l.  Ihe  proc- 
ess'has  iWtMi  \vorkedt>ut  Viy  the  Canuyie  Sie<!  ( "ompany  at  it-. 
IK»i«1eslCad  car  Avlioel  piailt  w4ure,  anioim  other  circular  sections 
pi.stou-  are-njadepfaci^'aUy  complete  ir.ini  the  ore  to  thi'  Titlislied 

;  j»rtxhici,  ■■S'-'-:.'-'-''.i-}.  '':.. 

i'lieJlVRtitS' are  cast  acturdinjj/tf^  iisu  ■.pen  luarth  furnace 
firactice.  fri  «ipiil<l:i;2i  in.  l>y  2;2!.  in:  iaiiri  ahuiit  (>  to  7  ft.  louij;.  After 
stripiMUii  and  sriaktn^'  in  the  furnaces  at  the  Mriomini; mills  in 
the  ;cu.slo.i)Kixy  Ntuy.  tht';  iuvuts  .jire^^^t^^^^^^        inio  romul  IdifoTus  15 


\..i..  S'A   Xf).  7: 


while  tile  center,   naturallv    tlu    weakest   part.   eventuall\    Iiccomes. 
the  Core  and  noes  liack  into  >lrap.      It  is.  of  course.   untler>tood 
that  sutVicient  iliscard  ha>  heenmnule  frotn  the  rolled  roiuul  iilotjnj 
to  insure  freedom  fr^  in  pipini*! 


The  discs  wlun  cohl  are  c 
r<  lliuL;  defects  and  an\  i>resf 
hy  means  of  jineuuL-itic  chippei 
the  inspection  yards  the  <li>cs 


ifnll\  insinvted  for  surface  or 
I  ;ire  either  chii>])ed  out  cleanly 
s.  or  the  dise  is  scrappe<l.  Ironi 
re  taken   to  the  wheel  plants  and 


in  the  case  of  ijistons  and  otlu  •  section^.  liuhter  than  car  wheels 
are  heated  in  a  continuous  i;ra\ 
each  disc  in  its  itroi)er  order  .i 
r.\  means  of  a  dot.;  runnin 
iransferreil  to  a  hydraulic  pr 
Itierci'  a  huli-  consiileraI<l\  sm: 
ahout  half  way  throii.nh  the  c 
order  that  it  cati  he  held  helv 
iiydr.iulic  pressure  .'Xl>plied   urij 


ity  furnace  insuring  the  r'dlinn  of; 

a   nnif''rm   heat. 

hetween    two    rails,    each    disc   i;^ 

ss    tile    function    ..f    which    is  •UV 
ller    iluiii    the    roiiLih    liore    desired 
■nter    -n    llu'    axis    '•(    tlie    disc    in 
cen  l.he  roIK  nu  a  pin.  until  the 

it  tliid  foruiinu  commences.     The 


iP.ills  '.were  (Icsi^jned, and  pitentvd  hv  I'..  I-j.  Slick  and  .ire 
lurjiine  in  that  they  are  ttie-'lrit  <f  tluir  Kind  ever  luiilt  and  are 
original  in  ewry  resptct.     Ivacp  mill,  of  v\hich  there  are  two,  is 
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/in,  in  rlrattH'le.r  and.  xyhilc  hot.  sheared  into  di-cs  <»r  "cheeses"  of 
■  .    tlu'    [irHliefr   \ve»«l>t    tu    i^^^  the    required    smiou    liy     furliier 

'  loftEJnjjf  aild  rollihj*. .  Attention  i-  called  to  the  fofMins;  and  roll- 
.  •  iH^  Work  done  oil  the  steel  through  the  reduction  of  ;i  22  in.  l)y 
•-.  ..!?i  ill.  iliyot  into  a  15  in.  round  in  the  hloominn  mill.  This  re- 
_  •  <Jrcti-in.  represents  a  very  im|>nrtant  retinement  of  tin  rnu-^li  ca-st 
.!  u»1t»of  into  xi  t*:<vrecl  i)riMluct  of-  uniform  an<l  s.,imd  striuinre, 
-/.  -Avhicli  is  far  sArfieriot"  in  its  adapl.d'iliiy  f"r  the  tiual  foriiinu 
;■,■  .ri|;eratiiins  th;ut  a  raw  eas.tiivv;  "f  steel. 

■The  fiuestioji   may  arise  a<  to'  why  these  hicks  .tre    sheared 
TiViiTi,  roHed  WiV^^^^       inti>  .the  .form  of  discs  rather  tliaii   from   llat 
-  .:«.h.l»>  into  the  foriii  of"  s«titarAS.  as  m-'"1<'  tot  auimlar  section.;  at 
'.' 'Homestead  and  other  plants  sume  years  a.i;o. 

^. Tlrt-  answer  is  the  keystone  -.i  the  presctU-d.iy  snci'es<  of  rolled 

•■.stevl  sections  sJHdi  as  |»a*se4iger..  tender  and    frrii^iii    wheels,  and 

.^  lie!*  in.  the  fact  tltat  the  oitt«^^      of  the  imjot   which,  according  to 

'  ■ .  the  riatlire  ''t"  the  eleftients  c^imposini;  it.  is   its  hest   part,  tinally 

■•".:  l)€C'.>mev  Irv  tlit.s  pr'  cess,  the  otusidv  or  i)eri])hery  of  tiie  section 


-  #.        .  M 


Composed  III   tu. ,  roll->  .  r  dies   lai 
I'f  two  shafts  wliicli   are  out   <i\   1 
ap|>ro\imately  14  <leji.  and  tlie  otl 
parallel      It   is  e\i<lent  therefore  t 
to).;Lther   lief^re  the   sliafts  turn,  ii 
Uction.    When  suHicieiit   fors^in.!.:  ha 
pressure   stariiii"-;   at   aliout   /(III.IHHI 
111.    maximum   at    the   liuish    in   the 
into    the    cojituur    of    the    die.    p' 
steam  'tiyine  is  nvplicd   to  revdvi 
point   until  llu    piiie  is  taken   Iron 
roUhiii    and    lorv:iiiL;    action,    uliic 
worked   iiiel.ii. 

-\fter    rollinii.    llu     piece    is    i»u't 
ni.ilically    frees    it    of   the   "llash"" 
flat  for.uin.t;.     In  the  same  machine 
is  punclied  out  to  make  the  rouyh 


iil;  each  othi'r.  set  ou  the  etnls 

le :   i.ne   mill  having   the   shafts 

L*r  approximately    7  dey.  out  of 

lat   win  II   the  dies  arc  lirouiiht 

e  disc   is   suliiect    to  a    foruiim 

taken  jilace  under  a  hvdr.iulic 

111.  and   inten>ilied   t-.  .V(MKMMN) 

larLier  mill,   t'l   st.irt   the  ]iiece 

ver    furnished    liy    a,  -'..HUMip. 

the  roll   shaft,"  .;m«1   from   thi- 

tlie  rolls,  it   is  suhject  to  hoth 

insures    elo-.e-L;r.iined.    well- 


ludnL;Ii    a    shear    which    auto-:- 
liich    is   usually    itreseiit    in   A 
the  Core  previously  mentioned 
M.re.  thus  freeiuii  the  steel  of 


any  undesirahle  ><.j.;retiation  that  ni  ly  happen  to  he  present  after 


••■v:;:-';.  ;■■•*••■  /.;<•'.>■:■'  I. 


-:?:^//>^  .  r-V ';.:!   y 
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>    tlic  disoard  tr<im  tlic  round  id.  kViii  lias  ^fh  iHa<U-  iit  llKvlrtoimtiiig^ 
■'•-,  mill   jilK'ar>.  -^^      :    "• 

^.    :    A  tla?   Itore,   the  i)ic;ce   is   r'niyli    tunud   an   ibt 

:  pt riphcry,  on  the  edges  of  the  rim  aii4 1  < rn  JMilh  faces  <it  tlit;  luih, 
in  t)rdcr  that  any  scale  or  surface  detects  may  l»t  ehminated  and 
,'!.  dean,  snuiid  metal  assured. 

.After  passirifr  final   ins]>ectii>n.   ilic   prcKhut    is   ready   fur  shJli- 
:;    mint.      The  nutlnxl  just   desiTil)ed  refers  only  to  plate  |>i-st{Hlii. 
.Solid   jdate   |)istiins  are.  nut   new,   steel   castings   in   this    furm 
\     havinji  been   u.sed   as   louji   a!.;<i  as   l^XK)  in    l-.ur<iiic  and  are   now- 
used    more   or   less    extensively    in    tliis    Cijunlry   in   Unv    pressure 
•.     cylinders   of  omipound    enjiines   where  tile  diameters  are  siiCh 
:      that  the   wei.!.;lu     of    a    \><>\    or    double    wall    pist«m    %vould    lie 
pn^liiltitive.  .  ' 

It  is  no  doiiitt  true  that  a  steel  jtiston  working  in  a  cast  iron 
'    cvlindcr  will  score  ur  cut  tlie  lau.er  if  they  Cjomc  in  contact  and 
.     with    this   contingency    in    mind,    almost    all    American    desitjmui:. 
enj^iiuers  holt  or  rivet  a  c;i>t  iron  liull  rin.u  t"  a  steel  venter,  the 
former  heinu  provided  with  j;T""Vt-'^  f"r  cast  iron.  }ti>tiin  riiiiis.. 
There  have  lum  some  iio>ie\yrirlhy  d|ver<fions  fruiu  tlii^  practice. 
however,  particularh    t>n  locomotives  ttperalvd  hy  the  Xorfo.lk.& 
Western    kailway.      f  )iVO   niotluxf   used   hy  this    rOad    iV  to   puur 
imdten   in.Mi   into   a  j;roove   tiiachined   in   the   face  of  the  pisU>ii. 
,  .*\n< ither  is  to  pour  in  molten  bronze  in  this  same  maimer;  a:tter? 
ward",  turuiiii;  in  a  lathe  t<^  the  pi1r^K*td!atneter,^()tith^^ 


':a5!?**^. 


Disc   Sheared   from    Round    Bloom:   and    FinisJied    Piston 

types  arc  sjiid  to  t»perate  efttcicntly,  but  it  is  not'die  ca:>iest  iask  . 

in  the  shop  to  reidace  the  worn-doun  bearini:  surface,  a?  tlio 
shrinkaue  of  nutals  must  lie  well  im<lerstond  by  the  worknten  in 
order  to  yet  a  tii,du  fit.  It  is  sui.;.i;e.sted  here  that  the  |iraclice  of 
desiiitiers  of  heavy  stationary  eiitifiics  Ik?  f<.»Howed  in  itsiuii  solid 
rolled  <nel  pistons  in  1' >(-.  itn-'tives,  -i'hat  is  to  t"t  oije  or  nio 
ilovet.iiled  t;rooves  in  the  face  of  the  piston,  insert  <eiiments  <if 
Rood  malleable  beariui.;  metal  an<l  hammer  it  solidly  ii.il"  the 
jjnxnes.  It  has  been  found  th.ii  JK-arinn  metal  in  the  face  of  the 
piston  |)olishe->  the  cylinder  walls,  thus  favilitaiuis  lubrication.  .; 
The  -Mdid  >teel  pistons  for  the Vennsylvania  Railroad  are  used 
with  extended  rotis  wli-ich  have  the  a<hantaiie  of  t^ednciiAii  vyltu- 
iler.  Wear  and  >implil\in.y  lubrication.     The  extended  rods  in  .use: 

'^oime  y«irs  agti.  which  were  discar^lc«U  arQ  H'^t; t»v  lKvVr>tiii«tr«.-»l 
with  those  in  use  oh  the  latest  types  of  enifiiies., for  the  old  rud^ 
and  jiistons  Wen-  much  too ;heavy.,the  i»ressure On;  fnint  1)earins> 
beiuLj  as  hij.ih  as  5(>  lb.  per  s(}.  iit.,  Avhile  the  new  type  of  extendc.i 
rod  has  a  pressure  on.  the  froiithtariiTK;of^  only  liClll^  s||,  in. 

,  The  alii  typcrof  extended  rods  were::  of^no  [larficular  >:ahie  hi . 
saturated  steam  locomotives  where  crood  cnHjider  hdiricati"ij  wa^; 
comi)aratively    easy    U>    oiitain.      With    superheated    sU am,    how- 
cViT.  a  very   ditTerent  cotv<liti<itt  prt/vaiis  a»;:  trt  cyjinder  Inbrica- 


ti«vii.  and  it  is  the  fart  of  discrttion  to  preiKire  for  the'eontinj;ency: 
th;!t  when. the  enjiine  is  drifting  lon^  distances,  the  cylhiders  may 

iji't  be  ■■  properly  lubricated,  ^v'.'v  '.'.    .;  :;; '4  "   ?    '  \^   .   ■■  }'' 

■  If;  then,  there  111  ay  he  times  nrider  certain  conditions  when  tJjc 
cyiindef  is  comparativeK  dr> with  tV  pi>»ton  ri<Iin.ii  on  the  cylin- 
der, it  is  certainly  itetter  practice  to  have  a»  ajiU-frictigii  metal 
hi  cohta^'t  with   the  cylinder   rather  than  even  the  l»?st  «rt  cast 

'iron;  so  tliat  wear  will  be  reduced  t<^  a  minimum  aHd  j»conng 
elimiiUrted.  For. this  reason:  it  is  rvcommende<l  that  solid  steel 
pi  >t<>ns  (unless  -supported  by  ati  exteniled  ro<l )  l)e  faced  with  .* 
btariug  nietal  that  will  not  only  stand  a  tetnperaltire  of  61S  «leg. 
I'.,  but  w:in  also  be  malleable*  euoujth  t»»  perjwil  of  liamnicrinfj;  ill 
;sesnients  inti»  dovetail  >jrooves.  We  have  nia<le  lalniratory  test*, 
of  a  new  bull  rinu  metal  whieh  showed  an  extending  point  of  1.1. H) 
deg.  I'.,  an  average  .sckroscoj>e  liardness  of  .\  and  which  can  I* 
easily  peeyed  iniA«  a  tlinetailvd  gT<»oye  tivin;  to  %  in.  deeji.  l"his 
is  not  an  e.>cperin;ent.  ft'r  jdstpns  as.latge  hs  ?(♦  in.  hi  dianietvt;, 
tacedxvithlicarin.Li  metal;  arc  in  Use  in  man.v  heavy  dnty  roUiijsj 

mill  eiii;ines.  Siuh  a  jiiMon  weighinji  3.4tX)  lb.  may  Ix*  foxind 
in  o](ert»tii>n  iat  the   llomestead  ^tvel  wwltrf.  "-'-'     .'■'  •"  ■    ,  .    ;        ■ 

Trine  and  test  will  pr<  -ve  w  hether  the  Ixrafuig  nirfaJ  ttientiirncd 
Avill  stand  the  ravat;es  of  snperiu at e.d  steam,  but  it  is  safe  to 
assvinie.  that  if  it  will  not  do,  another  bearing  metal  can  be  de- 
veloped which  w'H  he  satis fi!»c-tory.     VVe  have  know-n  for  many; 

;:yeaT:*:  tluit  the  pr<iper.  kind  of  Ijcariiig  metal  m  ill  .reiluce  fricti<Jn| 


■■->:-  ::■•■. T^'^e^  ,z"L ^ 


■:A,4^ 
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■?^im<^ 


■:-:;■%■ :!/ 
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V        Forged  and  Rolled  Steel  Piston  Face.d  with  Bearinfl  Weta.l";  v'    . '.. 

an4l  losses  by   friclitui  itt  locoraoiivc  cylinilerv  are  it«<»iFe  than  a,.:  - 
Mere  trifle.  .    ■  ^  v 

.  It  has  beiii  suyiiested  that  rolled  and  for.ue«l  pisti»ns  M'  ;'face4. 
With  a  cast  iron  ring  like  piston  nngs  evcvpt  wider.  «rt  in;  »:  ■■ 
groove  Is.  in.  less  in  d»pth  than  the  thicktvess .  of  the  rin«  :  the 
riiiitf  to  l)f  halved,  or  in  three  .sesiinents.  and  when  assembled  in 
the  pist<in.  to  Ik-  slightly  less  in  diameter  than  the  cylinder.  This 
scheme  *li4»iil<l  wf»rk  whether  the  l»earing  rings  are  fastened  to 
,  the  pi.stuH  or  siniitly  held  in  pUice  by  the  cyJhuler  waits.  U  has 
a  distinct  advantage  in  the  east-  <»{replacemeftt.<ift1lcMH'aring 
face,  as  well  as  Ining  ei'onomic;d.^ 

Many  ways  can  !»*•■  forked  out  by  which  a  forged,  and  rolled 
steelcehtcr  ctni  be  attached  to  cast  irciii  Imll  ritigs.  but  if  cylinder 
liiishinsist^r  cylinders  arc  to  be  protected  ai;ainst  excessive  wear.    - 
an  !anli-fricti<in  l"ace  In  the  lo.trical  fni.iircssion-     It  is.  of  c<nirse. . 
impos.^ible  t\i    roll    any  Itind   V'ther    than    «nie    having   a    single 
ftliite,    J't  is  ]>ossible  t<vt<>U  tenters  tlnit  are'  iittend^  to  carry  i(i-: 
cast  4ron  bull  riiii:.   but  the  lemleiTcy   <vf  the  times  is  "to  reduce 
the  nuinWr   «ii    part>   as^well  as  tlu-weiuht.   aiid  therefore   the 
st;li<l  iVirged  and  rolled  sttrl.i»istivii  takes  its  place  .as  the  latest   ;. 
?devel<:>3OTiem  iti  this  liiH?,;,  :v- ■^^;^V  ;     . ''     .         -  ■/  ■   •     ^      --.'^ -'-':■: 

ri<riih(>JJ.—('"aiifV.rnia^s    chide    oitprodtiction    in    \MA    wa< 
10.v.'»i3.«55  liarrets.  as  Cii>mpared  Avitli  ^^7jtk.<7.]47  barreb  in  1^13. 

—-pjfii'cr.:,  'r  ;" ,  .':.'-:-  ■/,■■■  Si '-.  szX- '■':■■  ■';■-•.'..-'..;  '■•.   '■  -    ■:'■:.:'.'.'-;.:■..'": 
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PERFORMANCE    OF    LOCOMOTIVE 
FIREMEN 


•'  W.  J.  Tollcrton,  general  mechanical  superintendent  of  the 
Rock  Island  Lines,  in  his  testimony  before  the  board  of 
arbitration  hearing  the  engineers'  and  firemen's  demands  for 
increased  wages  in  the  western  territory,  presented  some 
verj-  interesting  testimony  on  the  work  performed  by  the 
firemen  un  different  sizes  of  engines.  He  presented  as  an 
exhibit  a  summary  of  1,556  tests  of  runs  made  in  regular  pas- 
senger and  freight  service  on  various  roads,  which  showed 
that  out  of  an  average  of  8  hr.  47  min.  in  total  time  on  duty, 
the  fireman  was  supplying  coal  to  the  firebox  1  hr.  42  min., 
or  19  per  cent  of  the  time.  He  was  actually  engaged  in 
manual  la))<>r  2  hr.  42  min.,  or  31  i)er  cent  of  the  time,  and  for 
6  hr.  5  min.,  or  69  per  cent  of  the  time,  he  was  performing 
no  physical  labor.  During  these  runs  8.67  tons  of  coal  were 
used  on  an  average  per  trip,  which  makes  the  average  pounds 
of  coal  fired  per  hour  during  the  whole  time  on  duty  1,975 
pounds.  The  total  time  on  duty  was  computed  from  the 
time  of  departure  to  the  time  of  relief  from  duty,  and  where 
it  was  the  practice  to  allow  preparatory  or  relief  time,  this 
was  included.  The  times  obtained  for  the  actual  supplying 
of  coal  to  the  firel)OX  were  taken  liy  practical  locomotive  men 
on  the  roads  making  the  tests  by  means  of  the  stop-watch. 
This  time  includes  not  only  the  time  actually  spent  in  shovel- 
ing the  coal  into  the  firebox,  but  also  the  time  consumed  in 
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Superheated  Sfeam  Engines 
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:.'    DiaQram    Illustrating   the    Performance   of    Locomotive    Firemen 

leaving  aiici  returning  to  the  seatbox  or  the  gangway.  In  the 
same  manner  the  time  engaged  in  manual  labor  was  obtained. 
This  includes,  in  addition  to  supplying  coal  to  the  firebox, 
the  sweeping  of  the  deck,  shaking  the  grates,  taking  coal  and 
water,  etc.  The  balance  of  the  time,  6  hr.  5  min..  or  69  per 
cent  of  the  total  time  on  duty,  represents  the  time  the  fire- 
man   was   either   sitting   on    the    seatbox   or   standing    in    the 


_.^.,v. 


•-    .  r. 


obtained  by  counting  the 
to  the   firebox   during   th: 
Mr.   ToUerton   also  pre 
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gangway  at  ease.    In  the  i  lajority  of  cases,  the  coal  used  was 


number  of  scoops  of  coal  supplied 
individual    trip.  ''■   '. 

lented  information  from  474  trips 
made  in  freight  service  alpne  on  locomotives  weighing  185,- 
000  lb.  and  over  on  driver  i.  The  firemen  on  these  test  trips 
were  on  duty  for  an  average  of  9  hr.  39  min.  They  were 
supplying  coal  to  the  fire  >ox  2  hr.  12  min.,  or  Zi  per  cent 
of  the  time,  and  they  were  engaged  in  manual  labor  3  hr.  14 
min.,  or  33.5  per  cent  of  rhe  time,  leaving  6  hr.  25  min.,  or 
66.5  per  cent  of  the  time  in  performing  no  labor.  The  aver- 
age amount  of  coal  used  per  trip  in  this  set  of  tests  was  12  tons, 
making  an  average  of  2.460  lb.  per  hour  for  the  total  time  on 
duty.  The  information  obtained  from  these  tests  was  further 
subdivided  between  saturated  and  superheated  steam  engines 
for  locomotives  weighing  |rom  185.000  lb.  to  200,000  lb.  on 
drivers:  200,000  to  225.000  lb.  on  drivers;  225,000  to  250.000 
lb.  on  drivers  and  300.000  b.  and  over  on  drivers.  The  ac- 
companying diagram  illustrates  the  percentages  of  time  the 
fireman  was  occupied  in  sioveling  coal  into  the  firebox,  in 
performing  manual  labor,  j  and  in  performing  no  physical 
labor,  for  the  different  clasifications  of  the  locomotive  men- 
tioned above.  The  curves  at  the  top  of  the  diagram  show 
the  average  amount  of  coall  fired  per  hour  in  pounds  for  the 
two  classes  of  engines  on  i  basis  of  the  weight  on  drivers. 
These  diagrams  show  in  an  interesting  manner  the  advan- 
tages to  be  derived  from  si^^erheated  locomotives  and  show 
conclusively  that  with  the  ir  crease  in  the  size  of  locomotives 
the  rate  of  firing  has  incres  sed  very  little.  It  is  interesting" 
to  note  also  that  the  time  tne  firemen  spent  in  manual  labor 
on  heavy  superheated  steam  engines  does  not  amount  to  the 
corresponding  time  for  even  the  lightest  saturated  steam  en- 
gines shown.  The  results  oft  these  tests  show  how  locomotive 
designers  have,  with  the  incjreased  size  in  locomotives,  con- 
sidered the  work  of  the  firieman  by  providing  labor-saving 
devices,  such  as  superheatc  rs,  stokers,  autoiiiatic  firedoors, 
grate  shakers  and  the  like.    ■;     '-■;■•  :;/.\  ■>,•'•■;-•>*:>"■*  .   '.  i  ..'v  T 


Techxic.vl  High  Sch(k)l  ij 
tabli.shment  of  an  exclusively 
the  citv  of   Milwaukee's   educj 


Perry,  supervisor  of  industria 
(brectors  has  taken  steps  look 
of  the  institution.     The  acade 


V  4  ■.-.. 


MlLW.\UKEE. — A  plan  for  the  es- 

technical   high   school   as   part   of 

tional  system  has  been  completed 


by  Milton  C.   Potter,  superinti  ndent  of  schools,  and  Charles  F. 


education.     The  board  of  school  :, 
ing  to  the  immediate  establishment    " 

c  work  is  to  consist  of  a  course 
ki  English,  sciences  and  matlitmatics.     Practical  work  is  to  be  ■■. 
done  in  Milwaukee  shops  andUactories. — Iron  Age.     ■-'•  ■:'['.  ,'.'■■_  '.. 

United  States  X.wy  Specifications. — The  new  specifications  ■ 
of  the  United  States  Xavy  indicate  a  changed  opinion  as  to  the  ' 
extent  to  which  sulphur  is  detrimental  in  steel  castings.  For- 
mer specifications  allowed  a  nTpximum  of  0.05  per  cent  sulphur  ; 
in  all  carbon  castings  of  grad -s  .\  15  and  C  and  0.04  per  cent  ' 
in  nickel-steel  castings  design;  ited  as  "special  grade."  In  the  '. 
new  specifications  grades  A  and  I>  are  subdivided  into  two  . 
classes — .\  and  I),  the  high  carbon,  and  B  and  E,  the  medium  . 
carbon  respectively.  A  and  B  maintain  the  old  limit  of  0.05  per  i 
cent  sulphur  and  D  and  E  peraiit  castings  to  go  as  high  as  0.07  . 
per  cent  sulphur.  The  two  si  bclasses  include  castings  of  less .-' 
importance  than  the  others.  l'i)r  castings  in  grade  C  the  limit  \l 
is  changed  from  0.05  per  cent  sulphur  to  0.07  per  cent.  The  .. 
nickel-steel  or  special  grade  c  listings  now  have  0.05  per  cent  , 
instead  of  0.04  per  cent  sulphu:  as  the  limit.  The  requirements  • 
for  tensile  strength  are  reduced  from  a  minimum  of  90,000  lb.  •' 
per  sq.  in.  in  nickel-steel  to  83,000  lb.  The  elastic-limit  stipu-  ' 
lation  is  45  per  cent  of  the  tensile  strength  in  carbon  castings,  ;. 
instead  of  a  definite  limit  in  jiounds.  The  elongation  require-  ■:. 
ments  are  advanced  fnjm  20  to  22  per  cent  in  the  special,  or  . 
nickel-steel,  grade,  and  the  bepding  bar  required  is  120  deg.  _ 
instead  of  90  deg. — American  \fhcliiiiisi.  "..",;'■    ^-S'--^'":'- 
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FREIGHT  GAR  REPAIRS  UNDER  A  PIECE 
,  WORK  SYSTEM*  . 


■.1,;  ■^;.:'-^^  :.■.•'-•;•;■-*•'.•  :'-;v.^'       BY  J.  J.  TOLIN  ^:-    -.:■'■;  >.■;.:.;;/; '^v 

Foreman  Car  Repairers.  Pennsylvania   Railroad.  Buffalo.  N.  Y. 

Inspection  of  and  repairs  to  freight  cars  on  a  shop  repair  track 

should  he  divided  into  three  classes  : 

I-irst — Light   repairs   to  all   classes,  which   should   include  the 

"renewal   of   wheels,   couplers,   draft   timbers,   arch   bars,   and  all 

repairs  of  a  minor  nature.    <V;./<  f.' ."'-•, '-x../:;'^    ■''■<'■■  r  'v   ;>:;  v.- ^■ 

Second — Heavy   repairs   to   all  classes   of  Wood  or   composite 

cars,  which  should  include  renewal  or  splicing  of  sills,  renewal 

of    roofs,    or    the    complete    rebuilding    of    the    car    body    when 

-^necessary.        ■.■;■!' -^?  ;'■■>  ;;•    f  ■  '-rl'l'V^v  v   -^ '■\.---^'    -':.iVvV  ".''•■''< -V-;!  . 

Third — Heavy  repairs  to  all  classes  of  steel  cars,  which  should 

include  the  renewal  or  splicing  <if  sills,  renewal  <>r  patching  of 

sheets,    or   the   cutting    down   and    rebuilding   of   the   entire   car 

■;  when  necessary.  •■>■-;:■;";  v-jv.-   ■  1  >'.: s,.'-^ -•'  •-='''-  .^'■''''•^^^<-"v:^-''  '^ 

I'ach   of   these  classes   should    then   be   suTj-dividedi   into   two 

••classes:    the  air  brake   apparatus    and   its   connections;   and   the 

■other  parts  of  the  car.      There  should  also  be  two  sets  of  piece 

;"W<irk  inspectors  and  repairmen,  one  t<>  act  as   specialists  <>ti  the 

-air  brake  apparatus  and  the  otiier  on  the  other  parts  of  the  car. 

When  a  car  requiring  light  repairs  arrives  on  the  repair  track. 

the  piece  w<>rk  inspector  supervising  repairs  t<>  i)arts  oiher  than 

;  the  air  brake  should  make  a  thorough  examination  of  the  wheels. 

.j<.unial  boxes  and  their  contained  parts,  arch  bars,  brake  l)eani», 

and  all  jiarts  below  the  body  of  the  car.     At  the  same  time  he 

should  note  the  condition  of  the  draft  timbers,  couplers,  end  sills. 

•  and  all  parts  that  are  visible  from  the  ground.     He  should  then 

'make  the  roof  inspection,  paying  particular  attention  to  the  brake 

wheel,  ratchet  wheel  and  pawl,  to  see  that  the  hand  Iirake  can  be 

tiperated,  and  that  the  brake  pawl  will  properly  engage  the  teeth 

of  the  ratchet  wheel.     The  deck  hand-holds  and   running  board 

also  demand  preferred  attention  since  they  are  essential  parts. 

Xe.xt  the  interior  of  the  car  should  be  insi)ected,  assuming  that 
it  is  ati  empty  house  car,  and  repairs  should  be  made  accDrdinii 
to  the  class  of  freight  which  the  car  is  to  carry.     The  authorized 
■piece  work  card  should  then  be  prepared,  enumerating  thereon 
/.ali   detects  which  in  the  judgment  of  the  piece  work  inspector 
should  be   repaired,  and  he  should  bear  in   mind  that  <>nly  such 
repairs  as  are  necessary  to  make  the  car  safe  for  trainmen  and 
for  lading  suitable  to  it  should  be  made  to  a  foreign  car.     While 
.  making  repairs,  the  repairmaii  should  be  guided  by  the  piece  work 
card  and  should  not  i)e  permitted  t(^  repair  any  defect  that  had 
been  overlooked  by  the  piece  work  inspector  and  discovered  by 
;    him  without  first  calling  it  to  the  attention  of  the  piece  work  in- 
spector and  having  it  added  to  the  work  card  if  the  inspector 
decides  that  the  defect  should  be  repaired. 

The  air  brake  piece  work  inspector  should  make  a  thcjrough 
inspection  of  the  hose,  hose  couplings,  pipe  hangers,  pipe  supports, 
.cylinder  and  reservoir  and  their  blocks,  to  see  that  they  are  in 
good  condition  and  firmly  secured  to  the  car.     He  should  then  liU 
out  the  authorized  piece  work  fgmv  noting  thereon  any  iiefect 
that  he  may  have  discovered.  ^ ^''i\^:\\  ■'.'■'■ '"''■^'^^'L''^'-'-':---  ^:^  '-;, 
,,  •     The  car  is  now  ready  for  the  air  brake  repairman.     He  should 
first  read  the  piece  work  card  and  then  proceed  to  make  the  re- 
pairs enumerated  thereon.     When  this  has  been  done  he  should 
.";  attach  the  yard  air  line  to  the  air  hose  at  one  end  of  the  car  and 
/.a  dummy  coupling  to  the  hose  at  the  other  end  and  open  the 
vah-e  from  the  yard  air  line.    While  the  system  is  charging  he 


■    *From  a  paper  read  l)efore  the  Niagara  Frontier  Car  Men's  Association, 
•vBunalo,  N.   v.,  June  16,   1915. 


should  disconnect  the  retaining  pipe  from  the  triple  valve  and  in 
the  exhaust  port  of  the  triple  place  a  nipple  with  an  air  gage 
attached  to  it.  He  should  then  take  a  pail  of  thin  soap  suds  anrf 
with  the  aid  of  a  suitable  brush  completely  cover  the  air  hose  and 
all  joints  on  the  brake  and  crossover  pipe.  If  a  leak  in  either 
of  these  pipes  is  discovered  the  piece  work  inspector  should  be 
called  and  decide  whether  or  not  it  is  of  enough  importance  to 

repair;  >=^^^ ;■■■■;:;';.;;;.. ;..:    ■;  'o-r:;->"'.^v;:^^-,;r,.-'-:" '/;^';\.  ;■'-.•  ■^\/yv  :■'- ■'.-!' 

When  the  system  is  charged  and  the"  brakes  are  applied  by 
making  a  25  lb.  reduction  in  brake  pipe  pressure,  the  length  of 
the  pist.in  travel  should  be  noted  and  the  brake  released  by  turn- 
ing the  air  into  the  brake  pipe  through  the  1/16  in.  opening  in  the 
disk  located  in  the  '4  in.  pipe  on  the  testing  device.  The  gage 
which  is  attached  to  the  exhaust  port  of  the  triple  should  be 
carefully  watched  for  one  minute  and  if  it  shows  a  leakage  in 
excess  of  five  pounds  the  defect  causing  the  leak  should  be  located 
and  repaired.  After  the  defect  has  been  repaired  a  like  test  should 
i)c  made  to  insure  that  the  leak  has  been  reduced  below  five 
ipounds  per  minute.  ^^  -^ '     ■'-■^  :    : ;■■   *  \v:  ••.' v 

The  retaining  pii)e  should  be  connected  to  the  triple  valve  and 
.slack  adjusted  if  necessary,  paying  particular  attention  to  the 
ei^ualization  of  the  brakes,  and  with  the  retaining  valve  handle 
at  right  angle  '>n  a  two  position  valve  or  at  45  deg.  on  a  three 
jK'sition  valve,  the  brakes  shoidd  again  he  applied  and  released. 
All  joints  on  the  retaining  pipe  should  then  be  covered  with  soap 
suds  and  all  leaks  rejiaired.  no  matter  how  trifling  they  may  be, 
for  the  reason  that  the  retaining  pipe  must  be  absolutely  tight, 
otherwise  it  is  useless.  The  repairman  should  then  wait  until  the 
air  ceases  to  escai)e  from  the  exhaust  port  in  the  retaining  valve 
and  then  turn  down  the  handle.  If  a  gush  of  air  escapes  at  this 
time  the  retainer  is  in  good  cimdititm.  If  air  escapes  at  a  very 
low  pressure  or  no  air  escapes  the  retainer  is  defective  and  should 
l)e  repaired  or  replaced  with  a  new  or  repaired  valve.  Under 
ordinary  circumstances  the  brakes  could  now  be  depended  upon 
^;s  bt^iug  in  good  condition. 

.  ;'  :  He.vvv  rkp.mrs  to  all  wood  or  composite  c.\rs 

A  wood  or  composite  car  requiring  heavy  repairs  should  be 
jacked  up.  placed  on  trestles  and  the  trucks  removed  before  in- 
spection is  made.  The  inspector  should  first  thoroughly  inspect 
the  longitudinal  sills,  end  sills,  cross  bearers,  draft  timbers,  etc. 
Taking,  for  illustration,  a  box  car,  he  should  determine  whether 
or  not  the  general  condition  of  the  car  would  warrant  putting  it 
in  condition  to  carry  first  class  freight.  If  he  decides  that  it 
should  be  made  fit  for  this  purpose  he  should  inspect  the  siding, 
lining,  flooring  and  grain  strips,  condemning  any  of  these  parts 
that  are  not  in  perfect  condition.  The  roof  should  then  be 
thoroughly  examined  for  evidence  of  leaks  and  if  any  are  found 
the  cause  must  be  remedied.  .   ■    i 

All  parts  of  the  trucks  should  now  be  examined  aiid  ttie  piece- 
work form  prepared,  which  should  show  all  repairs  necessary, 
except  to  the  air  brake  apparatus.    '■■'■''^\^.'i:\--'-^:--:v.''-  J:'.-.-. '.:•':;' ^ 

While  the  car  is  undergoing  repairs  the  work  should  be  closely 
checked  by  the  piece  work  inspector  to  see  that  both  luml>er 
and  bolts  of  proper  dimensions  are  used ;  that  the  lumber  is 
properly  framed,  and  that  holes  bored  by  the  repairmen  are  not 
more  than  1/16  in.  larger  than  the  diameter  of  the  bolts  or  rods 
that  are  to  be  placed  in  them.  The  piece  work  ins|)ector  should 
also  see  that  all  parts  are  applied  as  shown  on  the  standard 
drawing,  that  is,  the  sizes  of  tenons,  mortices,  etc.,  not  changed 
by  the  repairmen  to  make  the  part  simpler  to  apply.     :    •>.  :-"V. 

The  air  brake  attention  in  this  case  is  much  the  same  as  in 
that  of  the  car  requiring  light  repairs  with  the  exception  of 
removing  and  replacing  the  apparatus,  including  pii>e  wliere  it 
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interferes  with  the  renewal  of  longitudinal  sills.  It  is  also  im- 
portant in  this  case  that  pipfe  be  thoroughly  blown  out  before 
it  is  connected  to  the  triple  valve.  The  brake  apparatus  must  be 
cared  for  while  it  is  ofif  the  car  by  closing  the  opening  in  the 
triple  valve  check  case  and  exhaust  port  with  wooden  plugs  to 
prevent  dust  from  entering  the  triple.    '  .    '  .  ■      >'.  ';."..'■"■'•>,-• 

';^=:^■;^!^      •->;."'      '       HEAVY     REPAIRS     TO     STEEL    CARS         ^    ■"  /•  ^  ,. ;;     :  T  '' / 

5v-  The  all-steel  car  does  not  ordinarily  require  heavy  repairs 
as  frequently  as  the  car  of  wood  construction,  but  when  it  does 
require  this  class  of  repairs  they  are  usually  more  extensive ; 
consequently  the  number  of  days  out  of  service  per  year  is  ap- 
proximately the  same  as  that  of  the  wooden  car.  '■''-.  •  .  , 
•  The  time  out  of  service  can  be  reduced,  however,  by  increas- 
ing the  number  of  men  working  on  the  car.  and  in  order  to  do 
this  and  still  maintain  a  high  degree  of  efficiency  the  men  must 
specialize  on  some  particular  kind  of  work ;  for  instance,  cut- 
zing  ofif  rivets,  heating  rivets,  driving  rivets,  etc.    ,     .  \k  •  ■^.    /.^-V 

My  slight  experience  in  the  steel  car  field  has  taught  me 
that  as  many  as  fifteen  repairmen  can  be  successfully  worked  on 
one  car,  as  follows:  Cutting  off  and  backing  out  rivets,  four; 
repairing  bent  parts  off  car,  bolting  them  up  in  place  for  the 
riveters  and  straightening  parts  on  car.  four :  reaming  and 
drilling  holes,  two;  heating  rivets,  one;  driving  rivets,  two; 
removing  and  replacing  parts  that  are  secured  with  bolts  and 
repairing  trucks,  two.  It  is,  of  course,  understood  that  for 
this  arrangement  to  be  practical  there  must  be  several  cars  on 
the  repair  track  at  one  time. 

Like  the  wo«jden  car  the  steel  car  should  be  jacked  up,  placed 
on  suitable  trestles  and  the  trucks  removed.  All  parts  that 
have  been  affected  by  corrosion  should  have  the  scale  removed. 
The  car  should  then  be  carefully  gone  over  by  the  piece-work 
inspector,  he  to  decide  what  repairs  are  to  be  made  and  at  the 
same  time  see  to  it  that  no  part  or  parts  are  removed  from  the 
car  for  repairs  that  can  be  successfully  repaired  in  place  by  using 
a  portable  oil  heater.  He  must  also  exercise  good  judgment  in 
Condemning  sheets  to  lie  scrapped,  particularly  in  tlie  floors. 
where  it  is  practicable  that  floor  sheets  should  be  patched  until 
an  entire  new  floor  is  to  be  applied.  When  a  floor  is  to  be  re- 
newed and  one  or  more  sheets  are  found  in  fairly  good  Cf)ndi- 
tion,  they  should  also  be  removed  and  replaced  with  new  sheets 
and  the  sheets  that  are  in  fairly  good  condition  placed  in  stock 
for  repairs  to  floors  that  are  not  yet  at  a  point  where  the  entire 
floor  requires  renewal. 

The  splicing  of  steel  longitudinal  sills  while  in  place  is  very 
economical.  For  illustration,  in  the  case  of  a  steel  car  that  has 
been  in  an  accident  and  has  the  longitudinal  sills  so  badly 
buckled  at  one  or  both  ends  that  they  cannot  be  straightened 
while  in  place,  the  sills  should  not  be  removed  for  repairs,  but 
the  damaged  ends  should  be  sawed  off.  repaired  and  spliced  to 
the  sills.  This  can  be  done  at  a  cost  much  below  that  of  re- 
moving the  full  length  sills  for  repairs,  and  the  result  obtained 
is  just  as  good  or  better. 

The  manner  in  which  rivets  are  driven  in  steel  cars  is  an- 
other important  feature.  The  piece  work  inspector  should  in- 
spect each  morning  all  rivets  driven  by  the  repairmen  on  the 
day  previous,  and  each  rivet  should  be  tapped  with  a  light  ham- 
mer, and  any  found  loose  ordered  removed.  Rivets  with  heads 
poorly  formed  on  account  of  poor  heating,  or  rivets  too  long 
or  too  short  should  also  be  ordered  removed  and  only  the  rivets 
that  pass  inspection  should  be  paid  for.  The  numlicr  of  rivets 
driven  should  be  checked  daily  by  the  piece  work  inspector  for 
the  reason  that  some  of  them  may  become  covered  with  other 
parts  and  could  not  be  checked  at  a  later  date.  The  rivets  that 
have  been  checked  can  easily  be  identified  if  bright  red  paint 
is  used  to  mark  them  as  they  are  counted. 

The  air  brake  attention  necessary  is  practically  the  same  as 
in  the  case  of  light  repairs,  except  that  care  should  be  exercised 
to  keep  the  cylinder,  triple  valve,  etc..  from  coming  in  contact 
with  excessive  heat  when   straightening  parts  in  place. 
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FORTY-TWO    YEARS    AGO 


In  a  talk  before  the  Mas  er  Car  Builders'  Association  during 
the  convention  held  in  Bos  on  in  June.  1873,  Leander  Garev  of 
the  New  York  Central  presefited  some  statistics  as  to  the  number 
of  cars  in  service  at  that  time.  Compared  with  the  two  million 
odd  cars,  most  of  them  of  I  large  capacity,  now  owned  by  the 
railroads  of  this  country  the^-  present  an  interesting  view  of  the 
growth  and  changes  in  conditions  of  railroad  transportation 
which  have  taken  place  duritig  the  past  42  years. 

The  following  is  quoted  ffom  Mr.  Carey's  remarks:  -    . 

"The  whole  number  of  cats  on  all  steam  roads  of  4  ft.  8  in. 
and  wider  gages  in  the  United  States  and  Canada,  at  the  close 


of  the  fiscal  year  ending  witl 

Whole     numbiT    of    S-wheel     cars 
VN'hole    numlH-r    of    .<-wliet]    cars 

Total    

Whole  number  of  cars  reported  fo 


the  year  1871,  was  as  follows: 


.  .v*  s.*** 


*.*  *  ^  ^  *  f 


193,767 
58,355 

252,122 
212 


3  and  3  '/2  -ft.  gage  roads 

There  are  in  the  L'nited  ^tates  and  Canada  103  car  manu- 
facturing companies.  Thesei  companies  have  built  during  the 
year  ending  .May  31,  1^73.  tli(   following  number  of  cars: 


I'ASf  Exr.ER   Cars 


Palace,  sleeping  and  hotel  cars..  Il4 

I'assinger   cars,    all    classes 5  9 

Smoking   cars    8 

Haggage   and   smoking  cars 5 

Itaggage   and    t'.N]>ress   cars |8 


Kaggagc   an<l    mail    cars 33 

Baggage    cars    63 

United   States   postal   cars 3 


Ot 


*  OT3I    .♦  ^  •■•_*•  *  ••  •  r  «■■•  •  •  •^'•■,*.*  •  9  ^^  00«|- 

ER  Cars         .:'     ■"■■?;■.; '"''.     '"   .-'..'     '.'.-;■'■; 

Stock  cars   ................. 

Kight-vvheel  ore  ard  coal  cars 
Four-wheel  ore  and  coal  errs. 

Oil    tank    (60   barrels) 

Oil   tank    (64   barrels) 

Construction    cars    

Steam    shovels    

Derrick  cars   

Hard  cars 

XviSI     •,••■-•••  •■  *  •••  •  ■  ■  « 


2,415 

3.126 

3.226 

250 

300 

162 

52 

8 

149 

36,765 


Paymaster  cars    ........'.... 

Caboose   cars    

Fruit  cars    

Refrigerator   cars    J8 

tirain    combination    710 

Bo.x    or    house-cars 11,9^ 

Platform    5.6<  4 

Gondola     6,7^  J 

Double-bottom   gondola    12  1 

Doubk-di-ck  cars    8) 

Hay    (box) 7  1 

[A  similar  statement  was  r  lade  of  the  cars  built  by  the  rail- 
roads. Because  of  space  limitations  it  is  omitted,  but  the  total 
number  was  22,345  standard  gage  cars  and  466  narrow  gage  cars. 
— Editor.]  1 

Mr.  Garey  then  continued:  '\--'  ■/-■■s''  -^  :'■''"■':■''  •'''■■::'■"''  •'.•■•; 

"Allowing  six  months  for  t  le  time  between  the  close  of  the 
fiscal  year  of  1871  and  the  fin  t  of  June,  1872,  we  will  add  one- 
half  of  the  number  of  cars  cc  nstructed  during  the  past  year  to 
tile  number  officially  reported  it  that  time  (1871),  and  we  have 
for  number  of  cars  on  the  fir  t  of  June,  1872,  281,667.  Add  to 
this  the  number  manufactured  jduring  the  past  year,  and  it  gives 
us  for  the  total  number  of  cars!  at  the  present  time,  340,787. 

'The  increase  of  cars  here  sated  is  under  the  actual  number, 
as  a  few  roads  have  failed  to  re  )ort.  ';  "  :         .--vr ';,;.•.  •.,;  :'  '; 

"These  figures  indicate  that  the  increase  of  cars  during  the 
past  year  has  been  about  25  p<  r  cent,  and  if  we  add  the  cars 
rebuilt,  it  will  make  the  increz  se  fully  that  number." 


The  Iron'  Cross. — The  iron  ci  oss,  the  most  highly-prized  recog- 
nition of  valor  in  the  German  tarmy  and  navy,  is  not  a  casting,, 
but   is   struck   with   steel   dies   in   heavy  coining  presses.     After 


being  stamped  out,  the  crosses 
where  the  soldering  is  done,  a 
finishing  completed.     The  silve 
ally-driven  polishing  and  grind 

Presscre  Drop  and  \'oltage 
in  steam  lines  is  comparable  wit 


are  taken  to  the  silversmith's, 
ine  silver  border  added,  and  the 
border  is  polished  on  electric- 
ng  motors. — l^hc  Engineer. 

DroI'  Compared. — Pressure  drop-' 
line  drop  in  electric  distribution 


systems,  wliich  is  known  to  be  eilergy  lost,  but  the  desired  terminal 
voltage  is  obtained  and  the  dr  )p  compensated  for  by  a  slight 
increase  of  voltage  at  the  soun  e  or  apparatus  designed  to  use 
the  lower  voltage.  Feeders  or  s  earn  lines  large  enough  to  cause 
no  drop  are  not  feasible;  the  an  ount  of  drop  to  be  jK-rmitted  is 
a  variable  quantity.  The  greatet  radiation  loss  from  excessively- 
large  steam  lines  has  no  countej-part  in  the  electric-distributior> 
analogy. — Power. 


■■■  .■:.  '-y/ic-  ..;».v  • 
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OF  The  Arch  Roof  Type 


Features    of   Latest  Union   Pacific   Equipment  for 
Various     Classes     of     Passen^ger     Train     Service 


••  •*.    '  *."■•   '«  -.'  '■••-.-  * 


The  Union   Pacific  has  recently  added  to  its  e<iuipinent  a  total  wheel  base  of  the  car  being  67  ft.  9>4  in.     The  seating 

number  of  all-steel  passenger  train  cars,  built  by  the  Pullman  capacity  is  28  and  the  weight  of  the  car  ready  for  service  is 

Company.     These  include  dining  cars,  combination  baggage-  about  139.000  lb. 

bufl^t  cars,  chair  cars,  coaches,  baggage  cars  and  postal  cars.  The  same  design  of  body  is  used  on  the  coaches  and  the 


'■'..'.'?:      'r-.:.yy:'-\^'^-^'':-.4':.'-^-^-,h''"^..-y--^-^^^^^   Dining  Car  in  Service  on  the  Union   Pacific     :'  "V-=^  .•■;     ~'-V 

The  dining  cars  are  72  ft.  6  in.  long  over  the  end  sills  ahid  cTiair  cars,  the  length  over  ttie  end  sills  being  70  ft.,  the 
80  ft.  5  in.  long  over  the  platforms.  The  wheel  base  is  67  ft.  length  over  platforms  77  ft.  11  in.  and  the  wheel  base  65  ft. 
9J^    in.    and    they    are     mounted    on     six-wheel    trucks.      These      3V2  in.     These  cars  are  also  mounted  on  six-wheel  trucks  and 


■^/'■-.■'^^-■^"''•^.■'  jl'-'..'-::'':'^  _'.\ri/  Reclining  Chair  Car  of  All-Steel  Construction,  Used  on  the  Union  Pacific  "".%•'..    .     • 

dining    cars    have    a    seating   capacity,   of   30  passengers   and  weigh  about  138.000  lb.     Some  of  them  are  equipped  with  a 

weigh  about   148,000  lb.  '  '  :  smoking  room  in  one  end.  in  which  case  the  seating  capacity 

The  combination  baggage  and  buffet  cars  arc   75   ft.  long  of  the  chair  cars  is  70.  while  without  the  smoking  room  it  is 

over  the  end  sills  and  are  mounted  on  six-wheel  trucks,  the  72;  when  equipped  with  a  smoking  room  the  coaches  have  a 


'•-■■- 


Union   Pacific  All-Steel    Postal    Carf 

349-    .  .     y^^r^i^SL 


,.^  .  .V    ■    .   V 


•lift 


r  N Aii.w  \^    \(i(-:  <;  \zhtte,  mkchaxic  \i.  i^dith^ 


\  ..I..  89,  Xb.  7 


" '  '.'■ 


.  fiuvrfcrcs  with  tlic  rtiiiwal  nt  lMiij;itU()itial  -ills  U  is  also  im- 
purtain  in  this  case  th;(t  pij)(?  hv  tht»r<titiilii>  lih.un  .mt  l)cforc 
it  is  ci'imectecl  ty  thv  triiiK-  valve,  riic  hraki-  apparaiiis  imist  U' 
carc<l  lor  wJiilc  it  i>  oft  the  oar  \<y  closinj,'  'hr  opeiiitiy  in  the 
txiiilc  valve  check  case  and  exiiaust   lM»rt  with   wiukUu   phiys  tn 

;  |»revefit  dnst  fPi>tTi  V'ltertnK  the  trii>Ie.     :  v    .  . 

;>.'■..  ',v'  UEAVV     KKI'Ams    TO    SrKKI.    (  VKS     .  .  .     „'       - 

;'■      ^I'hv    aH-Stet^l    Clif    thkes    n<n    .ii<huarilv     re(|uire    hia>.\     repairs 

.  as  trequt'iiUy  as  tile  car  oi  Vvood,  c<'Jlstructi<ni.  hut  when  it  (l<»e> 

retiuire   this    class   of   re|)airs   they   are    u^nallv    nmre    extensive; 

•c<>n:»equetuly  the  nunilnr  »>f  days  oiit  of  service  lur  year  is  ap- 

.    proxjniately  the  same  as  that  of  the  w<»oiIen  car. 

The  tiMie  out. of  service  can  he  reduced.  Imwever,  hy  increas- 
in.u  the  ntiinher  of  men  working  un  tile  e'ar.  and  in  urder  to.  d<> 

;.  this  and  still  nniinlain  a  hijih  «lei:ree  of  efficiency  the  nun  must 
specialize  oil  s<(me  particular  kind  of  work  :  U>r  in>lance,  cut- 
WU  off  rivets,  heating  rivets,  driviiv;^   rt\it>.  etc.  ;        - 

.My    slight    expt-rietvce   in    the   .steel    car    held   has   tau:-;ht    me 

;  thjit  ;is  many  as  tilteeii  repairmen  can  he  successfully  \vorke<I  oil 

-  one  car, .  as  f. .lU>ws  :  (^utin,y  <>ff  and  I'ackint: nut  rivets,  fi«ur; 
repairiui^:  belli  parts  oil  car,  iKdtint;  them  up  in  place  fur  the 
riveters  and  strait'hteninji  parts  on  car.  four;  reamint,'  .ind 
drillinir  holes,  two;  heat inu  rivit-.  «>ne;  driviuir  rivet-,  two; 
renioviiig   and    replacilij4j>art><   that    are   secured   with   holts   and 

:  reiuiirin.4;  trucks,  t*i;o--  It  iii„  of  ctmT>e.  understuiMl  that  tor 
this- arrativiemem  i^V  he  jihuctical  rhero  nmst  he  several  c;irs  «>n 
the  repair  triKk  ;il  I'lu    time.  .     : 

..•  V  Like  the  wooden  car  tile  steel  car  >li"ul<)  lie  jacked  u]i.  iilace<l 
i>lV  «ytiitah)e    trestles   aiid    the    f nick •<    removed.      .Ml    part-    that 

'  hav'e  heeti  alTecteil  hy  corriHton  shonhl  have  ilur  scale  reniuved. 
The  car  .vhot|,ld  then  In-,  carefulK  yone  over  hy  the  piece-W'>rk 
hispecttir.  he  to  4eci<le   what   repairs  are  t<>  I'e  uiade  and   at   the 

-.  sjittU'  liiiiie  st-e  to  "it  that  no  |>arr  or  parts  are  renv-vcd  froni  the 
;c;if  ^^.»rretK^i^s  that  call;  f»esiiccessfutly  rejiaired  in  i>lace  hy  usins! 
aportalde  oil   heater.  'ile.mu.>t  alsu  e.\erci-e   i;<"p<t   judunieiu   in 

..Voiideiniliiig  .slieels  to  lie  scrajipeil,  particularix  in  the  iIiim-. 
where'  it  jspracticahle  that   thmr  sheets  should  lie  patcluMl  until 

;  an  entire  new*  door  is,  t<»  he  applie<l.  When  a  tloor  i<  to  I.e  re- 
new e<l  and  one  nr  more  sheets  :rre  fomid  in  fairly  aood  Condi- 
tu>n.  they  should,  also  he  renioNed  and  replaced  with  new  .sheets 
atiVl  the  sheets  that  arc  in  fairly  liood  condition  placeil  in  stock 

...  lor  repatxs  to  floors!  that  arc  flot  yrt  jM.im  wlure  the  entire 

fltiiKf  requires  renewal. 

•The  splirhii;  of  steel  lony;itudmaI  sills  while  lit  phjce  is  very  ' 
•economical.  |or  ilhtsir;iti"n.  in  the  case  of  a  sti-el  car  that  h;is 
iMt'eii -  in ^  an  a^Ttdhit  -anti  has  the  loni^iiudinal  -ill-  s,,  l,adl\ 
liuckled  at  ionc  or  hoth  ends  that  they  cannot  he  <tr;ii.i:ln»  lu  <1 
while  in  place,  the  sills  should  not  he  removed  for  repairs,  hut 
the   dama^jed   en<ls   shouhl   he  >aweil   off.    repaired   and    splieed    t<i 

•  the  sills.  This  can  Ik*  done  ut  a  eost  much  l.elow  that  of  ri - 
ro<iving  the  full  Knyth   sill>   for   repair-,  and   tiu    result   ohiaiind 

,  is  just  as  !ioo<t  or  hetter. 

.The  manner  in  which  ri\  els  are  driven  in  steel  car-  i<  an- 
-  yither  imporlant  featJire.  The  piece  work  tn>pector  shoid<l  in- 
spect each  ntorniny  all  rivets  driven-  liy  the  npairnu  n  on  the 
day  previa «us,  ajid  each  tivet  sh<iidd  he  tapped  with  a  Vv^hx  h:un- 
nier>  Jm<l  any  found  loirse  ordered  removed.  Rivets  with  he:nU 
poorly   foiTOed   on  account "fpovirheatiii!.;.   or   ri\et,s   too  Ions 

•  or  loo  shVtrt  sboidd  ais'i  Ite  imlc'i'^tl  removed  and  only  ihi^  rivet- 
that  pass  inspect  ion  should  lie  paid  for.  The  nuniher  df  rivets 
driven  shonhl  he  clieckefl  daily  by  the  jiiece   work,  insiiector   for 

,    the   reason  that  js"me  of  them   may  -heconie   eovt-red    with   other 

•  parts  aiiil  coitlf!  iv>f;.W/c]iecke<Tat  a  later  <late.  Tiu-  rivets  that 
h;A-e..tH'en  che.c,Ked  c:ui  eiw  if  liriuht  rid  paint 
is  Used  4Vr, mark  them  a-  they  are  counted. 

The  air  l)rake  atteiuioli   necessary  is   practuallv    the    same   as 
in  .the  c?;iiie . < tf  light  repairs,  except  that  care  should  ])e  e \-ercise<l 
.to  keep,  the  17  Under,  tri^^  from  coniinir  in  contact 

.:  witTi  e.Ncessive  h{?at:  wlien  strTiitihttiniiu  parts  in  place. 


FORTY-TWO    ^  EAKS    AGO 


In  a  talk  hefore  the  Mailer  l  ar  I'.uilders'  .\ssoeiation  durinjj 
llie  Convention  held  in  I'-olt'ii  in  Jime.  \S73,  Leander  (.iarey  of 
the  New  ^'ork  Central  pres»tited  >. iine  statistics  as  to  the  niunlar 
of  cars  in  service  at  that  tXiu-  (.  oinjiared  with  the  two  million 
odd  ears,  m.ist  of  them  oil  lari^e  capacity,  now  owned  li\  the 
railroads  of  this  country  tlul  present  an  interesting  view  of  the 
growth  and  changes  in  coliditions  of  railroad  transportation 
which   ha\e  taken   place   durilii;   the   fiaM   4J   \ears. 

The  idllowin.i;  is  (pioted  fii.m  Mr.  (.i.irey's   remarks:'  ;      ' 

■The  whole  number  of  CiJ-s  on  all  steam  roads  of  4  ft.  .S  in. 

an<l  wider  yajies  in  tile   Iniled   States  and  Canada,  at  the  close 


of  the  fisc'd  year  endiny   will 

Will  lie     iiuiiiIht  of    .'i-ivlit-cf    cur 
\\  li"lf     miinlK.r     <'t-    4- 


•v»-lirel     cars 


T.ta 


\\'li<il<-  liii»nla-r  m'  i-;frs  ViiMineii; I'h 

There   an    in    tlie    Inited 
iaetMrinti :  c<  >miiaiiie-        I  hes<| 


year  tfidini:  .\la\  ol.  l<S7v^.  tit  .follnwini;  numlur  of  cars 


l'A> 


r;iI-'ici-,>lvei'it;K  :iii;l  '.ho.icF  .ciiv-. 
P;i--itij!cr   ciir>,   .-tli   eLisse- . . ... 

Siii-'kitii;   c.'ir-    .  :\\: ....  . .  . .  .V 

Il.-iviJ.'i^it    ;iiiil- sftiiikin^-  L".jr-.. .. 

i;;i>.'i;aK».    :ni"l   t.Nl'r<,?.'i,  v^ifs..  . . . 


PaytiiHstei-  vars'"-;  .•■.,';.,.,.,  :v 
I  .-il^"iii-i'    car-    ;  . .  . .  ,.•.>.  :  /; 

I-":  nit   c.'ir-    .  ; ....  .  .".-.  ..'..,..'. r.  . 

K<  fiijfi-rator   .cufs., ■.,.".-. .  . 
<  ivaiii    i'Mtil>ii)ali»iii    ;..'...,. 
I'mix    i.'1     Iu!ti-i  I'ars.  ...  ....'.. 


the  vear  1S71.  was  as  follows: 


\  arul  }  '  ,.:t'l.   fi:\iiv  ruails. . 

Stales   and    Canada    In.?   oar   maiui- 
companies    have    Imilt    durinji    the 


\CfM   "t  \l<>.. 


tia.;:c'aK>'  ;inil,  uiail  Tars..; 
tlagvane  c:ir<  .....-..,,. 
t'«iitv_<r   St;iU'.<   t''>''*ar  Va'i.s-. 


t.ftalr 

[lIKK    •'.VK.S 
f-ti 


l*latr..rin     . .'.,  .  .  ..':. . .  ,,^  .  ■ . 

<  K'liil.ihi     .  .  .  ,  .  .  ...... .  .  .■.•,.  . 

I  ••Mitilc  lpi>liii.ni    xt«t<i"^<i    . ,  i . 
I  l..'.rl>!<  -.l.i-k    C-ars    ,  .  .  . .-, .. ,  ,  , 

llav     (  li.  ..v  I     ;  .  ..,......, 


!  1. 


.Strfk  c;ir-    .-".• ....,.,... 

Kij-'lit-vvlu-vl  <tri-  .-if.!  oi.;iI  lar- 
1*4        l-'oiiowluf]  "Tt-  ar«l  ef>al  c.-fs. 
;<        Mil    tank    (Mr  hariils).  :..,.'. 
^0       •  »il   i.ilik    (64   hai  l;«■^sV.7 ; . . ... 

(1         fiiii«triu'lii<ii    cars    .......... 

►4         .'st«;irn    sl),,v(-l»-  , .  . .  .^.  .  , . . .  , . 

Merrick  Car-    ..........,./.., 

J5         Haiil^.cars    ....,:..,....;..;.. 

le--   ■;  .  -■.-■•    .  ■   ;:■•■,';•  ■■ 

15       .:  Tefal   ...,....r... ,.:.-.... 


■J.415-- 

}.\:(v. 

■   .;rni .  ■ 

'  •'.  u',  ' 
.^l),7<i  v.. 


I  .\  similar  statement  .w a*  liatle  ^pf  the  cars  built  by  tlie  rail- 
road-, i'lcc.itisr  .pf  space  lim\aiions  it  is. omitted,  but  the  iotal 
iiumlur  was  11.?)^?  standard  y;  .>o  cars  and  4''(>  narrow  jtage.cars. 
—  l.i>rioK.] 

Mr.  1  iarey  then  continued: 

.*".\llou  ini:    six   months   fur   t 
llscal  year  of   INJI    and   the   ;'ir- 
h;df  of  tile  numlier  of  cars  lo 
the  luimlier  officially  rejiorted 
for  inunher  of  cairs  on  the   iir.-lt  of  June.   IS72,  2Sl,fi^)7.     .\dd  to  -; 


K-  time  iietween  the  dose  of  the 
of  June.  1J*72.  we  will  add  one- 
istructed  durinii  the  past  year  to 
t  tliat  time   ilS71).  and  we  have 


this  the  number  manufactun  <! 
Us  for  the  total  nutnber  of  car- 


lurini;  the  past  year,  and  it  .iiiv'e.V 
at  the  iiresent  time.  3-4(),7S7. 
rile  increase  of  cars  lurt^  ?  tated  is  under  the  actual  number, 
;i  fiw  roads  have  failed  to  n  port. 
I  hese  fi.mires  indicate  that  tin  increase  of  cars  during  the 
past  u;ir  lias  been  about  _'3  in  r  cent.  :md  if  we  add  the  car-, 
rebuilt,  it   will  make   the   iiicre.j -e   fullx    that   number." 

1  iiK  Ikon  (,  kos-.-    'I  be  irppii  1 1  os.s,  the  nio-t  hiiihly-prized  recog*' 


nition  ol   valor  in  the  (ierman 
but    is    struck    with    steel    clies 
beiiiii   stamjied   out,  the  crosses 


truly  and  navy,  is  not  a  castmg. 

ti    heavy   coininif   presses,      .\fter 

are    taken    to    the    silversmiths. 


where  the  soldering  is  dotie.  a  rme  silver  border  added,  and  the' 


bnishint;    comjileled.       I  be    silvi 
ally-dri\in    pob-hint:    and    j.;rinil 

T'kKsst  kh    I  )koi'   A.xn   Vol.TACt 
if'  steam  lilies  is  comparable  w  iti 


border    is   iiolished   tpii    electric- 
lu   iiK  A<>T>.--Th^.  I:ii.iiini\'r. 

I  >koi>  CoMi'.VRKiJf.— I'ressure  drop, 
line  drop  in  electric  distrilputi'if 


-\-t'.-m-,  whiih  is  known  to  In-  u  i  r;4.v  lo-i,  inn  the  desired  termin.tl 
\"ltaL:c  is  obtaine<t  and  the  dr  p  e«m|teiisjrted  for  t)y,  a  sli.i^ht 
increase  «>fvolla!i;e  at  the  souri  l-  or  api»aratus  desiKtWd   to  use, 


the  lower  voltat-e.  beeders  or  s 
no  <lroii  are  iiot  feasible;  the  at 
a  variable  qvtaniity.  The  juri'catc 
h'trpe  steam  lines  ha>  ■jui.'coiintt 
analogy;— /'ottVf'.  ;.    ,  •  ' 


earn  lines  large  enough  to  cause 

oum  of  drop  to  be  permittee!  is 

radiati'on  loss   frpnu  excessivel.X 

rpart    in    tiu-   electric-distribufioi? 


.  -'  ■"-.'."s"    .-   . 


•(■:'.  '•x 


'•'  •   .,.  y^s^*  *   ■  •  ^,rj:- -  ^, 


it.  • 


ilSjEEL  Cars  o 
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:.  ■v■^:;^ -V^^''^^^; '.■'■'> '-:■^;;',:/■^^'':^^      X'arious     Classes     of      Passenger  .Train     Service^  :>;::'.^;' /;,  ••  ;■••■■';-:./■■;■■'-' --v-W.' 

■cThc"   I'nioii    I'aritK-   has  rccciuly  iidclcd'tp  its  tMjuipincnt,  a,  total  wlVet'l  base  of  tlu"  car  being i67  ft.  ?J'i  irt.     The  seating: 

I uiniber  of  all-stccl  j»ass^n):rcr  ttaiti  cars,  built  by  the  Pullman  capacity  is  28  widtliV weight  of  ^  s^r>ice  i? 

f  .  iiiipany.     'Ihcsc  include  dininu  car  ^.  combination  bagjjrage  about  l.^V.CKXilb,  ^  -'  --\-:-c[.  -  -^^ 

hiilivt  cars,  chair  cars,  coaches,  baj^s^as^t-  car^i  atvd  j>ostarcar>.  The  saiue  defigiv  of  Jitfdy  ij*'i»€;d  o*v  the 


Steel    Dining   Car   in   Service  on   the   Union   Pacific 


'r;    -  >'■  ■ 

i  ■ ; .  .  .■    • , 


.The  dining  cat^  are  72  ft.  6  in.  bmir  ov\;r  the  end:  sHV  and       ch;;nr  ycairK.    the   Uiii;th;oAer   the   etvd  "sifts   beJiiii   70   Tt..- jfhe 

_:^  it.  5  in,  long,  o-vcr  the  i)lalforn»>.  .  The  .wheel  base  is  67  fi-^      kii.ulU  oner  idatfornis  77  ft.  11  in.  and  the  wheel  base  65  ft. 

09J,3  ■  h).r  atid   ihey   are    7iK>iitUed  Um    six-wheel  triicks.     These  ..  i^!;^,in^  ^^1fose:  *^ars";irv  alsvrniv»ijmed  o^  trucks  ami 


^    ' '■   ■-  '■         Reclining  CKair  Car  of  AH-Steel  Construction.  Used  on  the  Union  Pacific  ;     K''-:-'-^.    ;<■  iv;'^         :.""-':;: 

rfining    cars    have    a    seating   cai)acit\«   c>;f  30^^  p^^^  Weigh  ahtvutl38.(>0b  If).     SoTTie  of  tTiem  are  Cfiuip'pc'd  with  a    ^ 

weigh  about   148.000  lb.  '''::■■]'■-''  smoking  room  ii»  i>ne  end.  in  which  case  the  .seating  capaeity 

.The  combination  baggage  and   buffet  car*  are  75  It.  Jang  twf  the  chair  cars  is  7<l.  while  Avhhoiit  the  snu^king-Todm;  «  is  ; 

<»ver  the  end  sills  and  arc  nuvimted  «>ii  si:s-wheC'l  triick's,  t|Ve  72:  wheii  ei|tuppe<l  with  a  smoking  r<.».m  the  coaches  have  a^  : 


.-•.,.   .-.,'> 


Union    Pacific   All-Steel    Postal    Car 
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,.  An    Interior  View   of  the   Dining   Car 


r,    .•  ^  f 


seating  capa«^»tv   of  82  and  tlii^  is  changed  to  84  in  the  ^a^B;  i 
of  a  car   without  a  smoking  room.  ■  ;/ 

The  baggage  cars  are  69  ft.  0-^  in.  long  over  end  sills.  71  ft*  ;  ' 
11  in.  long  over  the  platforms  and  have  a  wheel  base  of  64  ft 
0-7^   in.     They  are  mounted  on  four-wheel   trucks  and  weigh 
about  106.000  lb.    The  postal  cars  are  60  ft.  1'..  in.  long  over 
end   sills  and  63   ft.   long  over   the   platforms,   with   a   wheel 
base  of  55  ft.  Wi   in.     These  cars  weigh    111.6(Ki  lb.     There 


•:-'.  ■■■':<■■ 


An     Interior    View    of    the    Baggage- Buffet    Car 


Cross    Sections    of    the    Dininq    Ca)p< 


arc  also  a  number  of  60-ft.  l)aggage  cars  similar  to  these  pos- 
tal cars.  Where  six-wheel  trucks  are  used,  the  design  is  the 
same  for  all  the  cars  and  the  same  is  true  for  the  four-wheel 
trucks. 

As  will  be  noted  from  the  illustrations,  the  type  of  con- 
struction embodies  the  arch  type  roof  and  the  arrangement 
of  the  framing  is   similar  in  all  of  the  cars.     Ventilation   is 
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An    Interior   View   of  the    Dining   Car  ijV- 


scatiha  c:4jvaoity^«>i  S2  and  tliis  i>  "ohan^c«f  t^  ^  «' ^t^ 
of  a  oar  wrtlunit  a  "Stii'ikitii:   romu-  ■  ]■    V         *     '     ^-  ,    .• 

ThcJjiijifta^ti'  oars  arc  oV  ft.  (K"s  iii.  iaii^  over  cn/l  sillS;  71  it  . 
41  in:  Ibity;  ovvf  tUe  i>Jat ti  irm  s  aii<T  jta\  v  a:  u  hvt4  base;  <»t  64  tt 
0--7k:  in.  TIh-v  aro  mVt.untod  on  t'<tur-\vlu'i-1  tnuk-i  ami  wviyh 
alKnlt  10(j.H00  1l>.  J  Ih-  postal  car.-,  arc  ry>  it.  1 '.•  in.  lonu  over, 
enjl  sills  anWt|.?  ft.  loHK  *)\er  tlic  pratt*^nt»s.  witli  a  wheel 
hase  .i»t^55^  ft.   i<  J   in      These  Oars^WeiuIi    1 1  l.NHrlh.:  :Tl«<re. 
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/■.Cross    Sections    of    the'    Oininq    Car'',- 


An     Interior    View     of    the     Baggage- Buffet    Car*. 


{t re  alii* >  i\  niiinbt'r  ot  h«>-n;  ha^jiaj^e  cars  sittHiJar  5 o  these  pos- 
tal ears  ;:\VhcM^  tVuckW  are  lised.  the  desijin  is  the 
sahi<^  for  all  tlie  cars  and  the  saijie  is  true  for  the  fotir-wheel 

trucks;  ■■■■.->,' ■.^-■^;  ;  ••      .■'.-   "  ;  .;  -;..-/.,.,,.:  .-/. 

As  will  be  tmied  front  the  illustrations,  the  ty]>e  of  coh' 
strtictii^n  enihodios  the  arch  type  roof  and  tlte,  arran^jcnient 
>>f  the  frauiinii  is  similar  in  all  of  the  eg^Sk  .  Venijlati«m  i*  ; 
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provided  by   suction  type  ventilators  and   has  proved   to  be 
adequate  in  all  cases. 

In  the  dining  car,  the  center  sills  consist  of  two  15-in.,  60-lb. 
I-beams  placed  at  16-in.  centers  and  extending  between  the 
platform  end  sills.     A  22-in.  by  .'4-i"-  top  cover  plate  is  used 


which  is  a  ;4-in.  by  B-in.  by  ^i-in.  angle  with  the  2-in.  Kg 
upward,  to  which  is  riveted  a  3/16-in.  by  1-^^-in  by  2-in.  angle. 
The  3/16-in.  steel  shealthing  extends  to  a  point  just  above  tl  e 
connection  between  thk  two  belt  rail  angles,  and  ^-in.  sheatii- 
in?  is  used  on  the  car  body  above  this  point.      .::•.,.■  i^::.-. 


Lttter  Case 


•  •v..  • 


69  0g0rtrEnclSil/s 

Floor  Plan  of  Stee!    Baggage  Car  for  the   Union    Pacifi 


and  the  sills  are  given  fj^-in.  camber.  The  body  bolsters  are 
steel  castings  and  there  are  three  crossbearers  between  the 
body  bolsters.  The  distance  between  truck  centers  is  56  ft. 
8  11/16  in.     Two  sets  of  dia'-ronal  braces  consisting  of  4-in., 


ire  4-in.  by  I'^-in.  by  5/16-in.  angles 
5-in.  by  4-in.  by  9/16-in.  angle.  The 
channels  extending  through  between 
end  plate  is  a  4-in.  by  2j4-in-  by  H-in 
angle.  The  body  corner  posts  are  4-in.,  5.25-lb.  channels  and 
the  door  posts  are  5-ini  6.5-lb.  channels,  there  being  two  in- 
termediate   posts    consisting    of    4-in..    13.8-lb.    Z-bars.      The 


The  body  side  posts 
and  the  side  plate  is  a 
carlines  are  3-in.,  4-lb. 
the  side  plates,  and  the 


Interior  of  Union 


'■<■■ 


End   Construction   of   Postal   and    Baggage   Car 


vestibule  door  i)osts  are  6 
top  to  the  body  corner  pos 


Pacific  Steel  Baggage  Car 


I- in.,  23.9-lb.  I-beams,  braced  at  the 
s  by  3-in.  by  3-in.  by  J^-i"-  angles, 
while  a  6-in.,  8-lb.  channel  ;  orms  the  vestibule  end  plate.    The 
end  sheathing  of  the  car  bady  is  ]/$  in.  thick. 

.Above  the  rioor  stringer;  is  placed  .04-in.  galvanized  iron. 
5.25-lb.  channels  are  employed  between  the  center  and  side  above  which  there  is  a  layei  of  ^-in.  Magnesite.  Next  to  this 
sills  and  channels  of  the  same  size  and  weight  are  also  used  is  a  layer  of  ^-in..  No.  2)  gage  Keystone  flooring,  above 
to  support  the  floor  stringers,  which  are  2j/j-in.  by  2-in.  by  which  is  placed  the  final  flooring,  which  is  ,?/2-in.  Flexolith. 
}4-in.  angles.  The  side  sills  are  3yj-in.  by  8-in.  angles,  a  3/16-  Three-ply  Salamander  insulation  is  applied  to  the  inside  of 
in.  plate  being  riveted   to  the  side  sill  and  to  the  belt  rail,      the  steel  sheathing,  and  thd  windows  as  well  as  the  interior 
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fin.'sh  of  the  side  walls  are  mahogany;  the  headlining  is  3/16-      tudinal  floor  stringer  angles.    The  belt  rail  is  a  3'4-In.  bj'  2-in. 
in.  Agasote.     The  baggage-buffet  cars  also  have   mahogany      by  '4-1"-  angle,  while  the  side  plate  is  a  5-in.  by  4-in.  by  9/1^- 


t-      J    ■    fc         -^  r-y---^:  --m^<^..;^M.ft--j^^^'[<i.,<\.\,,tL  ^ .-  f       -   f.jxir^ 


"9°    :  -    '-9 


•■V.interior  finish,  but  that  of  tlie  chair  cars  and  coaches  is  steel.       in.  angle.     The  carlines  are   formed  of  3-in..  4-lb.   channels.    ; 
'••-.;.   The   I-beam   center  sill   construction  is  used  in  all  of  the       The  window  sash  in  these  cars  are  of  wood,  while  the  main 

■■*'■"-.  ■*.  •.  ^locker -SfVfkh Board 


.^'    •;!':       .,      ...  ;■      ;     ;.;.;;  .^'v-. ..      '^*°o''  P'^"   0^  Union   Pacific   Baggage- Buffet   Car    ,     ;    ■:     ;.  >;^^^    ;;^'  ■  : --t-^  •  .;^^  ;^^  "/'•■.•.-. 

cars.    In  the  case  of  the  coaches  and  chair  cars  these  sills  are  part  of  the  interior  finish  is  ol  steel  and  the  headlining  is 

18-in..  65-lb.  I-beams  with  a  V^-in.  cover  plate,  while  the  side  3/16-in.  Agasote.  .      ;      'r  y>  ■  ■  ^^^^^^^ 

.sills  are  8-in.  by  3>2-in.  angles,  the  floor  being  carried  by  4-in.,  The  center  sills  of  the  69-ft.  baggage  cars  are  iS-tn.  65-lb.   ' 

5.25-lb.  channels   supporting  2-in.   by  2l-2-in.  by   J4-in-  longi-  I-beanis  and  the  side  siUs  are  S-in.  by  35i-in.  angles.     The  >; 
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Arranoement   pf  the   Frame    Members   In   the. Baggage  Car 
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provitk-ii  by   Siiction   type   ventilators  and   lias   proved   to   he 
ade<iu:ite  in  nil  casts. 

;  In  the  dining  car,  tlie  ciiitrr  sills  Cl.M^ist  ol'  two  15-in,.  60-lb. 
I-beainis,  "placed:  at  16-in;  iH-nters  and  cvtcndinii  latuceii  the 
plutfurnr  end  sills.     .j\  2J-in.  l>y  '4-in.  top  cnxcr  jdate  is  used 
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which   is  a    '  j-in.  hy     -in.  hy   •^4-in.  ani,dc   with   the  2-in.   I   ^' 
upward,  to  which  is  ri'^etcd  a  3/16-in.  by  1  \s-in  by  2-in.  anj:! 

hiim  extends  to  a  point  just  above  ti  i- 
two  belt  rail  anfih's.  and  's-in.  shiat  - 
i>oil\-  abi)\i'   this   ])<>iiit.         -  v    ."    •; 
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in','   i»   nsed   <'ii   the   car 
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given., :'i;-in.  camber.  i  he  body  bol>ter>  are  '.The  body  side  i-o-t^|ire  4-iii.  i>y  1  .-in.  by  5,l6-in.  anyl. 
id  there  are  thrwcrossbearers  between  the  and  liie  .<'ide  j>lale  i>  a  tin.  by  4-in.  by  y/l6-in,  anjlle.  Th 
I'he   distance    between    truck    center-    is    5(>    ft.       carlim-s  are  o-in..  4  lb.     Iiannels  e.Mendiny   throuiih   betwce 
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.'-.■■■      ;..    V      Interior  of  Union  iPacific  Steel   Baggage  Car  .    < 

\e.-»tiiiule  door  poijtA  are  O-ln..  2.i. ">)!..   |-l)eains,  braced  at  tlie; 
top  t<*  tliv  l)<Mly  eortur  po.>.L  by  3-in.  by  .Viii.  by  I'i-'ut.  angles: 
while  a  bin.,  8-lb.  chainul  ij.riii>  tin-  vestibule  end  plate.     The 
end  sheathing  of  the  car  iKlly  is  ' «  in.  thick. 

.\bo\e  the  lhM>r  stringer  J  is  jilaced   .()4-in.   galvanized   iroti: 

■5.2.'«4b.- X'haiviVeliS  .ate   enH'l^»y«^d   between   the   center   and   side       above  which  there  is  a  layer!  of  *4-in.  -Magnesite.     Xext  to  thi- 

.iiiHs  audA-hanneli>  .M  the  saiiie  size  and  weight   are  al:^<.)  used       is   a    layir   of    •'4-iu.^N'ip.r  ^  gage    Keystone    tlooriii!.;.    above 

to  support   the  door   .stringers,   which   are  Zjj-in.   by   2-in.   by       which   is   placed   the   final   llLoring.   which    is    '-•-'"•    hle-xtdith. 

*'i^in.  angles.     The  side  sills  are  3' I>-in.  liy  S-in.  angles,  a  3/10-        J  hree-ply   .Salamander   insnl  ition    is   ajiplied  to   the   inside  f>' 

in.  plate  beiiig   riveted   to  the   side   sill  and   to  the   belt   rail,       tlie  steel  sheatling.  and  tlul  windows  ;k<  well  as  the  interior 
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,i,;>j|x  of  the  side  walls  arc  iiialiosany:  the  hoadiinnifi;  is  3/16-      tuclihalrtoor  stringer  angles.    The  belt  rail  is  a  3'i-5n   by  2-ih.   ;■ 
In  VAgasote.     The  hai:y.iyc-l'Ut'f\t   cars  also  have  liiahoarany      by  '4-ia!  angle; ivhile  the  side  plate  is  a  3-in.  by  4Tin.  by  9,;  i6-    .  • 
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Interior   Finish   of  the   Chair   Cars   and    Coaches 


side  plate  is  formed  of  a  5-in.  by  4-in.  by  9/16-in.  angle,  while, 
the  side  posts  are  4-in.  by  Ij^-in.  by  5/16-in.  angles,  the  belt 
rails  being  314-in.  by  2-in.  by  '4-in-  angles  with  2-in.  l)y  1  >H-Jn. 
by  3/16-in.  angles  riveted  to  the  top.  The  side  door  posts  are 
4;v-in.  by  3-in.  by  5/16-in.  angles.  The  end  construction  of 
these  cars  is  of  the  dummy  type,  the  end  sill  being  a  steel 
casting,     while     the     two     center     posts     are    IQ-in..    30-lb.  .  ir: 
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Flooring:  Yellow  Pfne  or  Oregon  Fir,  fongt/ed and gfooi'^^    \i^^*  *^^^ 
si  yTop  course  laid  ionqihjdinolly,  Be^forrt  cot/rte  -a'd  OKiqo'^fkf 
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Cress   Sections   Throuah    60    Ft.    Baqgage   and    Postal    Cars 

beam*.      The    corner   post    is   buitt    up    of   a   4-m.,   8.2-lb.    J^-liar 
and  a  .^-in.  by  3-in.  by  '4-in-  angle  reinforced  by  wood,  and 
between   the  corner  post  and  the   center  post  are  two  4-tn^^.'^ 
8.2-lb.  Z-bar  posts.     The  end  of  the  car  is  covered  with  Z/\&>t^}- 
in.   plate   as     far   as   the    belt   rail,    above   which    \^-'\n.   plate  is"-f: 
used,  while  the  end  carline  is  a  4-in.  by  4-in.  by  -VK-in.  angle.' 
The  end  plate  of  the  car  is  also  a  4-in.  by  4-in.  by  Vg-in.  angle. 
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sKJv  phitt-  iji  i'«rnii(I  ,,\  a  5-in.  ISy  4-iH/1»y  9/l(i-\n.  an«lc.  while 
till-  sidU-  i«ists  arc  4-in.  !>>  I'j-in,  liy  5/j6-iii.  aiis^k-s.  tjK-  bch 
rail>  biiiiK  «^y  tn,  by  2-in.  Iiy  '  j-iu.  an^lvs  wiih  iiu.  by  1  »s-i" 
by  3,{K)-i>jV  atigljis-  rivctiil  t->  tlu-  toiv'  The  swl<?  c1«mh-  i)<>>ls  .art; 
4'  j-it^;  Ivy  .V in.  by  5/lO-in.  aii,si.k-.<>.  -Th-e  vn<l  ctiustruction  of 
thist  oarsas  of  the  <hminj\  tvpcvihc  end  sill  bcihu  a  stwl 
o:t«.tmt;:     A\)nlc     thj^  .two     ctiitcr     pij^t'sV:  jir^:  :10riii;„^\?*J^'ll.,    1- 
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^  ■■.■f-y-U::\''-^:\i-.,-v..,r  '::-^'^  ■'^^' ■■'■!'■  y'i _  a:t«>'~,^^  jt ':.-*■: 

:    ;Crc-$«    Sections    Throuah    60    Ft.    Bagqaqe    and    Postal    Cart }. '■'..■■'■' 

JivarfJi^V  "f-hv  v^»rn^  fn^st  is  built  up  ^.f  .a  4vmw  Ki^U  Z-bar 
a'lixl  a.^^-j!^,  by  3-in.  by  '4-in.  aiijile  reiuforccd  Hy  W*oU;  aiid' 
i-ylAv  tciljthi  i-^rfnef  post  and  thv 'center  post  an?  two  Jl-irUv- 
K2-lkZ-i.ar  posts.  Tlie  end  nf  the  car  is  covered  with  Vlt>- 
in.  phile  a^  viar  as  ilie  beh  rail.  al;..ve  Avhicli  Ijs-in.  pl;«te  is 
Vsc'b  while  file  end  carline  is  a  4-iii.  by  4-in.  by  Xs-iii.  mi^ile-! 
Thy  en.d;4'Ute  of  the  car  is  also  a  4-in.  by  4-ili.  bv  /^.-i«^  iittjilt". '~ 
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■  In  the  postal  cars  and  the  60-ft.  liaj^j^age  cars  the  center 
sills  consist  of  15-in.,  50-lb.  I-beanis,  but  no  cover  plate  is  em- 
ployed. The  side  sill  is  a  6-in.  by  3' j-in.  by  Jj-in.  anj^le  and 
4-in..  5.25-lb.  channels  are  used  as  supports  for  lonKitudinal 
nailinjT  strips,  to  which  the  double  board  floor  is  secured. 

The  special  equipment  used  on  these  cars  includes  Xew 
York  air  brakes,  Chicago  Car  Heating  Company's  vapor  sys- 
tem. Commonwealth  cast  steel  truck  frames,  Creco  brake 
beams.  Pitt  couplers,  Sessions  f/iction  draft  gear.  Waugh- 
Forsyth  buffing  device,  Acme  vestibule  diaphragms.  Utility 
ventilators.  Transportation  I'tilities  Company's  window  fix- 
tures. National  trap  doors.  Hale  &  Kilburn  seats,  Adams  & 
Westlake's  sanitary  bubbling  water  fountains  and  white  metal 
washstands,  Duner  flush  closets,  Johns-Manville  Salamander 
hair  felt  insulation,  Keystone  floors.  Rausch  I)ag  racks  in  the 
postal  cars,  Edison  storage  batteries  and  Gould  axle  lighting 
generators.  ■■•*\^..;.  ■;•;  ..-^^  •;.; ';  .'  \^  ■- '  •  •   "'■_■'/  '■:''^■-^.r':"^..  ;:.■;>. 


STEEL  SUBURBAN  CARS  FOR  THE   ERIE 


.\  train  of  eight  suburlian  passenger  cars  of  all-steel  con- 
struction, consisting  of  seven  coaches  and  one  combination 
baggage  and  smoker,  has  recently  been  placed  in  service  by 
the  Erie  Railroad.  The  cars  were  built  by  the  Pressed  Steel 
Car  Company.  Pittsl)iirgh.  Pa.,  from  designs  prejjarcd  by  L.  I>. 
Stillwell,   consulting  engineer.    .\e\v   York. 

•V-  The  design  of  these  cars  was  made  with  a  view  to  meeting; 
the  following  conditions:  Safety  and  comfort  of  passengers; 
low  cost  of  operation:  k)w  cost  of  maintenance,  and  moderate 
first  cost.  In  general  their  construction  is  similar  to  that  of 
the  New  York,  Westchester  &  Boston  electric  suburl)an  cars, 
described  and  illustrated  in  the  May.  1912,  issue  of  the 
Atnciicaii  liitiiiiiccr.  pauie  2ii^,  and  while  they  are  built  for 
Steam  orK'ration.  provision  has  been  made  for  the  ultimate 
addition  of  electric  motive  power  e(|uipment.  One  of  the 
points  of  greatest  interest  in  tlie  construction  of  these  cars  is 


The  coaches  are  70  f  .  4  in.  long  over-all  and  weigh  com 
Iilete  95,400  lb.  The  tjible  of  comparative  weights  of  Eri< 
passenger   equipment    shojivn   on   this   page   shows   that   the   tota: 

of   two  classes  of  steel   underframi 

smaller  seating  capacity.     It  shows 

car  weighs  less  per  seated  passenger 


weight  is  less  than  tha 
passenger  cars  having 
further  that  the  all-stee 


Interior   of   the    Erie    Steel    Suburban    Coach 


the    weight    per    foot    of   over-all 
the  liglue>it  wooden  cars  in  the  same 


and  closely  approximate; 
Icniitl'..  when  compared  wit! 
co'.npanys   service. 

The  comparison  per  fool:  of  over-all  length  is  unaffected  by 
the   scat   spacing,   and   is   particularly   interesting   in    this    in- 


Niiinhtr   of   sfats ..;..,,.... .  . 

Average    weight,    H) 

Weight   per   seated  passenger,   lb , , 

Weight   of  lighting  equipment,   ilj.  ...  ;*Vy>  *>>.»^.> /.*;..;,  ...,......•.■.. ..»,. 

Xet  weight  of  car,  cxchisive  of  lighting  eii'iipnicnt 

Weight   per  seated  pas>enger,   exclusive  of  lighting  equipment 

I-cngth    over-all     

Weight  per  ft.  of  over-all  length,  exclusive  of  lighting  equipment 


'-'■^i^:  ■'. 

car?*, 
all-steel 
X6 
95.400 

1,1(10 
I'.atterv 

S.OOO 
«7,400 

1,017 
0  ft.  4  in. 

1  .ZAi 


Class 
1935-1950, 
sttel 
underframe 
71 
96.500 
1..M0 
IJattery 
8,000 
88.500 
1,230 
66  ft.  31,2  in. 
1.333 


6( 


Class 
1910  1934. 

steel 
nderframe 

71 
100.500 
1,400 
Hattery     . 

8.000 

9i.50O 

1.J84 

ft.  3!/.  in. 

1.395 


Class 
1825-1874. 
wood 
72 
83.200 
1.140 
,.r.    Gas 
"•  ■    2,000 
81,200 
1,128 
66  ft.  iVi  in. 
1,225 


Class 
1800-1824, 
wood 
72 
86,600 
1.200 
Axle  (ien. 
6.500 
80,100 
1,112 
66  ft.  SVi  in. 
1.210 


the  arrangement  of  the  superstructure,  whereby  all  parts  con- 
tribute to  its  strength  to  withstand  shocks  of  derailment,  over- 
turning or  collision.  Other  notable  features  are  the  UrIu 
weight  per  seated  passenger  and  the  easy-riding  qualities 
which   have  developed   in   service. 


stance,  as  the  new  cars  inclide  heavy  buffing  and  friction  draft 
gears,  as  well  as  heavy  draft  sills,  whereas  the  lightest  wooden 
car  has  only  tiie  platforms,  and  wooden  draft  sills  with  tan- 
dem spring  draft  gears.  Tlie  light  weight  can  be  attributed 
to  the  exclusion  of  all  unnecessary  members.     The  deep  and 
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iieavy  center  sill  construction  of  the  fishTtellytypi?  has  been  "'^-in.  top  cover  plate  and  two  4-in.  by  35^-in.  by  5^-in.  ang^les 

dispensed  with,  and  sills  of  uniform  section  are  supported  bjf  reinforcing  the  bottom  flanges.     This  gives  a  total  section  of 

the  deep  side  frame  through  a  system  of  crossbearers.  ^^  22  sq.  in.     Deep  pressed   steel   draft  sills  extending  through  the 

I'rovisions  for  application  of  electric  motive  power  equip-  liolsters  reinforce  the  center  sills  and  at  the  point  of  maximum 

nient  consist  in  the  suitable  height  and  outline  of  roof  to  per-  4cpth  add  10  sq.  in,  to  the  section,  iy^    v       '      ..  -    •   :=•...    -  -,: 


.  •4. 


2j-M  K-~  ftvtsin^  4  Thick 

Pressed    Steel    Unit    Side    Frame    Construction    of    the    Erie    Suburban    Cars 


mit  of  application  of  overhead  current  collector  if  required; 
the  arrangement  of  vestibule  for  application  of  platform  con- 
trol equipment:  the  arrangement  of  underframe  members  for 
the  support  of  electrical  motive  power  equipment  in  the  most 
advantageous  manner  for  operation  and  for  thorough  inspec- 


The  center  sill  construction  forward  of  the  bolsters  is  sup- 
ported by  the  high  side  frames  through  the  body  end  sill  and 
bulkhead  construction.  The  bending  moment  occurring  at 
this  point  due  to  the  eccentric  draft  gear  forces  is  resisted  by 
the  draft  sills  and  is  transferred  bv  the  bodv  end  sill  and  bulk- 


Underframe;    Erie    All-Steel    Suburban    Cars 


tion  and  maintenance  of  apparatus,  and  the  design  of  draft 
sills,  bolster  and  trucks  to  provide  clearance  for  electric  motors. 
The  center  sill  construction  of  these  cars  is  of  uniform 
depth  and  section  between  bolsters,  and  consists  of  two  8-in. 
16.25-lb.  channels  spaced  14  in.  back  to  back,  with  a  19-in.  by 


head  construction  to  the  high  side  frames.  The  center  srl! 
construction  between  bolsters  is  thus  relieved  of  anj-  eccentric 
loading  from  the  draft  gear  forces,  and  the  full  section  is 
available  to  resist  the  consequent  direct  compression  be- 
cause    of    the     support     which     is     afforded     by     the     high     side 
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::.l^''mcan:/^n^r,u<c,.^^^^  ujulv    thvv    ar.    l.nih    Y.,r 

■Mvnm..^.,rM^m.j,^^^  I'a^ Jn-cn   n.a-Iv   r^.,-   the   nliiniaic 

a.hhtron,:oicItH-tTrcVmoiivr   power   v.pvip.runt.      <  .,„•    ,.f    the 

.puiutsoi  lirv^ilosHnt.-fesr  ij>  ,lu.  cr,nsiriu-.i.m  ..f  ,he.  •  r-,r>  fs 
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\V.,«Hv,H;c::«.v..f..^;.^H.n„«,ti: 


rile  coac lies  are   70  t 
plote    95,400    Ih.     -The 

!'assens,'er  equi|)inem  >])> 
uciylif  is  less  than  th; 
passeiiyer  cars   ha\  in.y 

lurther  that  the  all-slei' 


•'<!,"■■■■,'-•"•;-  ^y»''7.  f  .~j^:''^'~'',  >^j~  ''r^^ 
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■  -^  in.  liMiy  overall   an. I   uei.^h   com 

tl'Iv    <'i    o.inparative    weights    of    Kri 

un    .,,1    this    paj^e    ^h.-u  >    that    the   tufa 

ol    two   classes   of   steel   nnderfrani. 

smaller   seatm.y   capacity.      It   show 

car  AVvitfhs  l<-ss  per  seated  passengv. 


Interior    of    the     E  ne    Steel    Suln.rljan    Coach 


and  clr.sely  approxjniatt 
hilVth.  when  cuntparei!  rtitl 
iV.;hpan\'s  MTAict .     .'     n 

■  Mic  i'oinparf>oii  per.ffvo 
tlu-  st^itt   spannii-  and  is 


'•■ ...  ■■ .  sa: 

V.'.'4oo  ■ 

t-  li.iti.  tr 

'   i.nj'r 
ro  it.  4  if. 
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e  arrair-etnem  pi;  th,vs„j,,.rstructure.  ulurel-x   all  pots 
tril.ute  to  us  strength  lo  withstand  >hock>  ..f  derailment    < 
turn«.t»r   colIisi^Mv.      (nher    notable    features    are    the 
WtiKjit    per:^e;tt?>l    i>asseri,*er    an<l    ti.e    easv-ridin:^    qua 
tthtoh  havtf  d<"\vl(»iu'd  itr  svf\ice.  •     ■      -  ' 


coti^' 
)Ver 

liyht 
lilies 


>tance.  as  the  m\\  car>  incl 
,ears.  a>  well  ,i>  h<-a\  \  ,lraf 
'•ar  has  only  the  pl;(tf..rin.> 
deiii  sprin-  draft  years.  I 
!'•  the  e.xcliision  of  ;ill  4,ij 


tlu-   .\viM>;ht    pef'foir^t    of   pver-iiil 
xW  'fyhtesi-WoMden  i-iirs  til  the  battle 

•^It'-'ver-airiHi^iVis^  iPvaffecfofI  by 
>articiihvrly   tiiterestinsj  in    this   (h^: 


n  Vh.l■■^ri,^,H• 
.■:■  7-J'.'.; 
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Ic  Heavy  r)itftiny  aixl  friction  draft 
sills,  whereas  the  li-htest  wooden 
and   wooden   draft   sills   with    tun- 
Ik'   li^ht   wei-ht  can   he  attrihutcl 
c«-^-ary   nu-niherv      The  deep  and 


Erie   All-steel    Suburban    Coach 
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iavy  ctntt-r  sill  constriiotion  of  tlie  flshhcTly  ty]K-  l:a«i  V>t't-if 
ispctlstd  with,  and  sills  <>t  unifornv  svctioii  ;trt-  snpi>(!.rtv<l  by 
ilc.  df  cp  side  frame  tlirouylr  >i  systein  wf  cro-^sbearCrs. 
iVqyisrons  fur  apT'lioatitin  of  eW-_tric  inotive,  pb\ver  equip- 

iVni  consist  in  tlu-  vnit^ihle  iuiufit  .hkI  (Vntline.-of  ro^f  to^^P^^^ 


yx-iurtop  cover  plate  and  tw..  4-iri.  T>y^|>irf.  l)y  ^<<-iji.  an^le|^; 
reinforcing  tin-  hpttpni  riauKes.     This  ^ivcs  a  total  section  of 

:22  s<i,  in.  heep  j>res>ed  steel  dra^tsill$exieiidinK;throu«lltl»c 
lKj^ter>  i^eitTtorce  tlie  CeiUer  >illV  «m  at  ttiie;p»>iiif  of  mavftnuiii 
deplH  a<l.l  10  s<Ej.  irt.  u    the  sectVfli,  .    ' :}  '    -:.:  :^:^'       .  -    :       ..  » .^    " 
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•;:.;"•';  ;      -  Pressed   Steel    Unit   Side    Frame   Construction   of  thie    Erie   Suburban  C-s^tf  :,<  '  ■"    '{■<   '^:-  ■■  ^-^  ^-.^    ''  ■^^: 

• '  ill  it  <d  ai)i>lii-ation  <•!   f»\  erhead  otirrefil'eoilertor  if  re«jitired:  The   ceiitei*   sill    i(.nstrv!cti"n    f*>r\vard  Vif  Ult^  Itolstv^rsT  Is   sUp-' 

tlie  arrantreiiient  oi   vesvil)u]e  for  ui>)dicati<>i)  of  platft inn  coil-     .poried  Ivy  the  hijih  side  frames  through  the  l)«>dy  en«l  s^ll  and 
; :  trol  equiijnunt :  the  arranj.;enieiijt  <>i  under  franien?ie.n>hers  for       htjlkhead    construction.      The    hendinj'    nioiwent    occiirriiij;   at: 
:    tllX'  support  of  t  lectrical  incvtive  power  fHiniptiU'iititv  the  niosV^^^^^^^^t^^^^  the  eccentric  tlraftg<?aT  fojr^^s 'is  :reisi»»ted  by 

.  ,adKantajjeou>  niannet  for  operation  arid  lor  th«,»riiiii.rh  iiis|reC'^:'tlTv:  draft  "sj1i>v  and  it-transferreclhy 


Underframe:    Erie   All-Steel    Suburban   Cars 


tiort  3n<I  niainienance  of  ai>paratn«f,  and  tiVc  <I<^^ijlrf  of  draft 

.silis.  holster  and  trncV?  to  pro.vidf  clearance  fi>relectricM»ottifs. 

The  center   sill    constructlori   of   tjiesc   cars   is  of   imifornt 

d<-pth  and  section  helween  holsters,  atnl  consists  of  t\vo  S-iii. 

T6.25-Uv.  channels  spaced  14  iii.T>ack  to  Ijatrt;.  wWi  a  iV-in.  hy 


-head  cottstructipn  to  the  hifilv  side  frames'     Tlie  ^eiiilcr  :sii! 
construction  lU'tween  holsters  is  thus  relieved  of  any  eccentric  ,.: 
l«»adinij   fronv  the   draft   jj;ear   forces,  aivd   the   full    section    is  \. 
CLVailahle     to    ;resist     the     conseiiuetit     «lirect     coinpression     lie-      • 
cause;  (of  tbe'  "stlppprt     whicli    is    aff< tr<lc<l    hy    the    1ii«l)  -  side- 
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frames  and  heavy  crossbearers  placed  under  the  side  posts. 
•  The  side  frames  of  the  car  are  7  ft.  5 '4  '"•  from  bottom  of 
?sill  to  top  of  side  plate,  and  are  61  ft.  4^i  in.  long  over  boiiy 
corner  posts.  The  entire  frame  is  designed  as  a  girder,  with 
a  pressed  steel  compression  member  at  the  side  plate  and  a 
7-in,  12.25-lb.  channel  tension  member  at  the  side  sill.     The 


coil  journal  iiox  springs?  and  long  quadrunle  elliptic  springs  unde 
the  bolsters.  The  proportioning  of  the  springs  is  such  a 
to  produce  the  easy-riding  qualities  essential  in  steel  car  con 
struction,  not  only  for;  the  comfort  of  the  passengers  but  fo 
the  maintenance  of  equipment  and  roadbed.    The  trucks  hav. 

complete,  with  clasp  brakes  and  33-in 
9-in.    journals,    weigh    12.500    lb.    each 


an  8-ft.  wheel  l»ase  an< 
wheels   with    5-in.    i)v 


/Details  Showing    Diagonal    Brace  Connection   to   Side  Sill   and   Side 

':■■:■-''.■-:,■'■.'■■■■: "r--^-':- ^^:. :':■."  Plate  spiice        .:-.-c:.   '■■::•■->■■  V  ' ' 

posts  connecting  these  members  are  of  10-in.  pressed  channel 
.form,  %  in.  in  thickness,  and  are  spaced  5  ft.  55^  in.  I>etween 
centers.  They  are  furnished  with  integral  diagonal  braces 
lielow  the  windows  and  with  flanged  gussets  ut  the  portal 
arches.  The  vestibule  end  posts  consist  of  9-in.  I-beams 
framed  into  the  sills  and  to  the  vestibule  ceiliny  construction. 


/i 

^ 


T-f>  miSmoofh 


••■.-. .-.  „'^  a 

Detail    of    Vestibule    Corner    Post    Connection    to    Side    Door    Header 

The  body  end  walls  are  fitted  with   '4-in.  pressed  steel  corner 
posts  12  in.  deep,  w-ith  gusset  connections  to  the  side  sills  and 
;to  the  side  plates  of  Hanged  form  '4  in.  thick,.  ".  .-*'•'.■  ••>    !:*!;..'.':■•  ^ 
"      The   roof   structure   is   formed   of   pressed   channel   ciirlines, 
.JBUid  is  o£  the  compound  arch  tyi)e.     This  form  of  roof  is  not 


..  Interior  View  of  the  Completed    Framing;   Erie  Suburban   Cars 

These  trucks  are  designl-d  with  ample  clearance  for  the  ap 
plication  of  electric  motile'power  equipment,  if  at  any  luturt 
time  their  use  in  such  service  is  re<|uired.     Other  features  o 


interest   on    the    trucks   i 
pins  which  prevent  the 
case    of    derailment    or 
greatly    reduce    brake    sh 
§imK>th  stops,  which  i.^  an 


re 
of 

re    Coleman    bolster    locking    center 

?paration  <jf  car  l)ody  from  truck  in 
idiision.    and    clasp    brakes,    which 

>e    and    journal    wear    and    facilitate 

especially  desiraiile  feature. 


Truck    Used    on    the    Erie    All-Steel    Coaches 


;■'.  ;i        only  strong,  light  and  inexpensive,  but  gives  good  ventilatii:>n. 
ii^i'^'      good  distribution  of  reflected  light  and  is  particularly  suitabk- 
'  -  .  for  the  support  of  electric  current  collectors. 

The  trucks  are  47  ft.  7'j  in.  apart  from  center  to  center  and 
are  of  a  non-equalized  type,  generally  similar  to  those  <;>n  the 
Westchester   cars   previously   referred   to.     They  are  fitted   witii 


The  illumination  of  thest 
fixtures  arranged  in  tlie  ce 
lamp  is  used  (Mi  each  lixtui 
Ity  an  800  ampere  hour  W'il 

The  equipment  includes  .M 
device;    I'itt  couplers  and    M 


cars  is  secured  by  eleven  electric 
ter  line  of  the  car.  One  25-watt 
Power  for  lighting  is  furnished 
:  on  storage  battery, 
ner  1-riction  draft  gear  and  buffing 
le  &  Kilburn  seats.        •-•*'.■   -.f  ";.. 


Shop  Practice 


REDUCING  PISTON  VALVE  LEAKAGE 


-"■;;• -V'■'•'..>■-.V^         '-■Y  V.  T.   KROPIDLOWSKI      ''r-^,:\y-.C--^''.'r.':'-\:-: 

]ii  sj)ite  of  all  precautions  in  lilting  up  piston  valves,  there  is 
a  certain  amount  of  steam  that  finds  its  way  past  the  rings  to 
the  exhaust  side  without  d<iing  any  useful  work.  The  amount 
thus  lost  depends  almost  entirely  on  the  practice  followed  in  the 
repair  shops  in  repairing  and  fitting  up  the  valves.  The  methods 
established  in  one  shop  with  which  the  writer  is  familiar  have 
hri'Ught  about  a  very  noticeaI)le  reduction  in  steam  leakage,  and 


;--•.'■>        Fig.    1 — Effect    of    Using    Large    Packcing    Ring 

spnie   of   the   tools    developed    for   use   in   connection   with   this 
^wprk  are  worthy  of  attention.      ,  -  -  .   J  ■■:■'..'■■  ■■::.^'':-:\'- :::.'■ -i.^^ 

C:  The  practice  quite  commonly  followed  in  railroad  shops  is  to 
tore  the  valve  chamber  bushings  to  the  exact  diameter  in  the 
main  shop,  leaving  the  outside  diameter  to  be  turned  to  tit  the 
chamber  at  the  point  of  application.     This  has  been  found  un- 


Mo/es 


of  internal  stresses  caused  thereby.  In  a  casting  such  as  the 
bushing  of  a  valve  chamber  this  distortion  is  pronounced,  due 
to  the  comparative  thinness  of  the  walls,  and  n<>  matter  how 
perfect  the  bushing  has  been  bored,  it  will  be  found  out  of  round 
after  the  outside  has  been  turned.    It  is,  therefore,  bad  practice 


Oec7r,5  have  t  ieic€ 


Fig.  3 — Gear  Train  Used  in  Pulling  in  Valve  Chamber   Bushlngt-:  ' 

not  to  provide  for  boring  the  bushing  after  it  has  l)evn  pressed 

in  the  chamber.rv;-  ,'Vi  .  /■-'■\:'  \'^-^'l'\'  i^^S^^-^^:}^^^-^  '^-Z:  \':--. 

Another  practice,  not  in  accordance  with  tfie  Lest  results,  is 
the  maintenance  of  stock  sizes  of  packing  rings.  I'ecause  of  this 
practice  packing  rings  as  nnich  as  ]%  in.  to  3/16  in.  larger  than 
the  bore  are  being  used  in  repair  work.  This  results  in  6val 
instead  of  perfectly  round  packing  rings  when  they  are  placed 
in  the  chamljcr.  Actual  measurements,  taken  at  various  times, 
of  rings  finished  y%  in.  larger  in  diameter  than  the  bushing. 
when  in  place  in  the  chamber,  have  l)een  found  to  vary  from 
1/12  in.  to  3/64  in.,  as  shown  at  ./,  Fig.  1.  and  a  sheet  of  paper 
of  the  ordinary  letterhead  thickness,  measuring  .0025  in..  couM 
be  slipped  along  l)etween  the  ring  and  the  wall  <>t  tlie  chamUer 
a  distance  ot:4l2  i«.  to  5jj  in.,  as  in<licated  at  H.  Fig.  Is/.'.     / 


:.JllMlJ;;V: 


L     r_i 


\,-3and  for  Compressing 
Pack'ing  Ring. 


•■'''""■:    ';  \-     '■'■.    ^V'""""  - -^.r'"' r  ■'■;■■■■     ■''■^■''  Packing  Ring.  '■' •; 

Fig.   2 — Chuck  for   Finishing   Valve  Chamber   Packing    Rings  and    Bull    Rings 


:ffefhod  of  Cfampinc: 
.■    .      ByJJ  Ring.  ,   /'. 


satisfactory,  as  in  every  case,  after  a  bushing  has  been  pressed 
}\\  it  is  found  to  be  out  of  round.  There  are  two  reasons  for 
this:  One  is  that  tlie  cylinder  may  have  been  warped  from  long 
^ervice  and  the  continual  contraction  and  expansion;  the  other 
;?.:*  that  the  bushing  itself  may  be  warped.  Every  casting  tends 
to  distort  when  the  scale  is  turned  off,  due  to  the  unbalancing 


Thiere  is  but  one  way  to  provide  perfect  fitting  packinjg  rings. 
After  having  turned  the  rings  to  the  diameter  that  will  give  the  re- 
(luired  spring  or  tension,  they  must  be  cut,  then  closed  and  turned 
to  the  exact  diameter  of  the  chamber.  To  do  this  work  the  chuck, 
sliown  in  Fig.  2,  was  made  from  a  cast-iron  piston  head.  The 
packing  ring  is  hrst  closed  till  the  smallest  diameter  of  its  slightly 


■^- 
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.'fcanitrs    and    heavy    it- .><i)cart'rs    i>Taiefl    uiidfr    tin-    M.ic  .  ;i.>i<t>; 

The  side  frames  of  the  car  are  7  ft.  5'!  in.  from  I)<)tt<>m  of 

".■iHf  to.  top  of  .<»iclf  plate,  and  are  61   it.  4'..  in.  lonk?    iver  '>oily 

corner  posts.     Tht€'n tire  frame  i.s  desi«ned  as    i  ^ir  i.T.  wtti'. 

a  pressed  steel  compression  member  at  the  side  plite  atid  ;i 
:7-in.lJ,25-ll>,  channel   tension   niendur  at   tlu-  side   '»iil.      The- 


l<».\ 


Vul..  89.  \t).  7 


coil  journaJ  l-.o\  sprinL>-.iand  lonj;  ((iKKlrunie  elliptic  springs  undt 


the  holsterv  The  pr. 
to  produce  tlie  easy-ri< 
>truction.  not  oiiI>  for 
tile  maintenance  of  e<p 
an  S-ft.  wheel  !>ase  an 
wheels 


portiDiiniy    ot     the     >,'''itii>s     is     such    a 
inii  "I'lalities  essential  in  steel  car  coi> 
tin-  comfort  of  the  jiassenKcrs  but  fo- 
ipment  and  roadberl.     The  trucks  ha\ 
cttmplete.  with  clasp  lirakes  and  33-ii 

i.5(Mi    lb.    eacl; 


^     t 


—  J---.         .tm.^ 


with    5-in.    l>y  i>-in.    j<,>urnals.    weij^li    li.5< 


Details    Showing    Diagonal    Brace    Connection    to    Side    S  ' 

;■.>■■"•••;■■■■  ■r'v-'^O  ;■'.•.•■;•<"•' '-    Plate    Splice  '■•;       ''"^■' '  ":'■.■, 


a'-i   S.de 


•■  r»4«.stS:  connecting.;  tiie^e  meml>ers  are  oi"  lO-in    pr.',.sed  •  !;;inti-cl 

;  uirnii  '4^  iri:  in  thivkHess.  and  are  spaced  .^  ft    .S-fs  in.  I>et\vcen 

, Venters.      Thty    are    nirni>li(.(l    with    inte;.;ral    diasi'jftu!    i>r;ices 

.I».elow    the  window-    and    with    tlanued    vjussets    if    the    p'>rtal 

•  iirc'll.eSi      Thp    vestil)u!e    end    posts    consist    of     '-itr.'    l.-Iivam-* 

;/raine.<l. into  the  sills  and  to  the  \estilmle  eeilim'  toH.stryctiiin. 


■(. 


■f\ 


^1 
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..  .Interior    View    of    the    Co 
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ipleted    Framing;    Erie    Suburban    Cars 


Detail    of   Vestibule    Corner    Post    Connection    to    Side    Doc;     Header 


'IMiA'se  tnicks  are  "desiiiii-'il   wiili   ample   clearance   for   the  a-}' 
j  licatioti  o:]i.decii"ic  inot.1    e'i»ower  e<piiiinu-nt.  if  al  any   fiitiiri 


ti^VK-  their  u>eiit.>iich  si 
itvterest    on   ihe    truck>   ; 


The  body  end  wulli^  are  fitted  with   '  t-in.  pressed  su-yi  voriier: 

po?its  I^  iii.  ileep.  with  i;u>set  connection>  i(i  the.  ^i-lv  ,'4!;.s.;tr,.I';  '  [iiiswljich  prevetit  ilu- 

tr;' >Ue:  si<ie  j,)latv>;rit:.lhuii;ed  f'^rni     .  in.  thi^U.     -;:      :•.:'"■.        .-:c;i*«e  vt-f    dehiiUueJit    or 


The   ro«)f:»tfUCUire   is   formed   of   pn-std    cli.mni-'i  >  iffitt' 


aifd  7>  ^^f^. tiie;oo.iTt^^^  type.     Thi>  form  of  rfV.fi>  !!•.•/       .>f"iio,.th  st.^p-.   whivli  i>  an 


vice,  is  rri|Utri'i!.     (Mlu'r   features  ;<>:. 
re    C  fdemaii     li«d>ter    loekiny    center 
paration  oi  ear  boily   from  truck   ii. 
•;dlision.    and     cla-ji     lirakes.  Avhic.h- 


reutly    reiloce    brake    sh  >e   and    journal    wiar    and    facilitate 


i-prci.ill\    d<--iraI'K    iiatnre. 


fi'lily  smvixj^.;  U.^h.t  and  inexpensive,  bm  u:i\  es  i^ood  \  entHati'.>n. 

■  .^.ovMl^U^tribirf^^^^  li.ulii  and  i-  particntarlx   snit.ilile 

^:  iiir'tht  K^iliji^'rtof. electric:  civrreni  collvctors.        ,''      ;•:-•■  '     ■.  • 

'  .  'Ti'.e  tru^'ks  arjtr  47  ft.  7'j  ilu  apart  from  center  rVv-onter'an«! 

are  />f  i*  n<  >nM:(inalii£ed  typCi  generally  similar  t»»  tU<  -si'  'i:  the 


by  an  SdX*  .iniiien-  hour  W'il- 
The  e<iiiii:inent  inchide-   .\1 


V\-eHtche-^tei^:;Cafl^\jfrvviousU    rei^^  They   are   irt^rd  with  ,(lcviOe^;i'ilt;CoitpIer>  arid   I 


\^.    ,. 


...'Mk-  iihrminatioli  I'rf  ihe^i-  lar-  i-  -ecureil   i>>    eleven  vlectri- 
ristutes   arfaivyed   hi  the  cei   I  r    liiu-   of   tlu    car.      ( )rie  -ZS-watf 
iamp  is.  lised  on,  each  !i\tur<  .     I'owcr   fi.r  liyhtiiii:   i-   furni-het! 

•11    >ii'r.iii<.-   liattery. 

ur   I  rictioii  draft  irear  and  huffiny^^ 

<•  \    Kilbiirn  st-Us. 


ACTICE 


JtEDUGING  PISTON   VALVE  LEAKAGE 


>;.-  % ^ "■■■"' -.i''/:       BY  V.  T.  KROPiDi.owsKi;-/  :;■/:■';./■.■■  .-•:.' -.v:',^.';v" 

■  t?i  flrite  of  all  j»rccaiition>  in  iittinii  iij>  ]>tsum;vatye>.  there  ii 
f;' :/i^  c^-ttoin  amount  of  steam  that  tinds  its  \va>  jia^t  the  ri«<><  tU 
F:  ,jtu'  exliaust  side  without  doini^  any  useful  wt^rk.  The  amount 
f-  tltio  lc-5>t  depends  almost  entirely  on  the  practioe  followed  in  tln-^ 
hfci'-iir  shops  in  repairing  and  tittin«  up  tlie  vahes.  The  nieth^jiis 
tl.^t}t'il^^■hed  in  one  shop  with  which  the  writer,  is  fartiiliar  have: 
lir  :fu:hl  ahout  a  very  noticeahle  reiiuotion  ih  stvani  IcakaiJie.  and 


"V ':!,;;•:/ ■,'';:?)0-  :T— Effect    of    Using    Large    Packing    Ring  .^  ,■':>■  T 

^f ^^W  iif  tlte  t<»ols  <1evcl"'ped_  for  ^ti^e: in  eonnectioa/witir  ihii 
vWV'rW  are  utXrfhy  of  attention:  ■  ;  ;■■■':' J''-  ;  .-  -      :  '■  '^'■:.'''\..:^'^'y:-^  ■'■'■' 

V^/nit   pntctice  f|:uite  conurivtnly   fi illowcd  jn  railr<iad  shops  i-  t'; 

^vrctlic  valve  chaniher  hushint-s  to  the  e>cact  (liameter  in  five 
:  •'■•iHi  >hop.  leavint:  the  mitside  dianiettT  to  l.e  .turned  t.)  :  t  jlu' 

\T.:ifVii.'er  at   the   point   i>tapiilieati<»u.     'I'liis  dia»   he:en    fUuit'l  ui:- 


;<':f  iritertiat  i*ti^esse>*  xawstHl   therein v     In  a   ca^rmu   such   a>»  th<? , 
}>ti>hinj;»  of  ival\'e. chain  her  thi>  drstiiirtkMi  is  pr<*m>unfed.  thjie 
tiiVAhe  ;crttii})arativ>r  thinness  ^£  xhc  \\:alls,  an«l  n«>;  niaitef  hovc 
pet'fett  the  linNhi«j4  has  l>een  lM.re<1.  it  will  I>e  f<>ntV<l  out  ..f  rouivt 
after  the  out -rde  lia>  lieeii  turne<l.     It  is.  therefore,  hud  practice 


f9Z* 


'3hg»'f:ifeel 


■x-:^- 


■;  Pig.  3-^Gear  Train  Used   in  pulting  in.  Valve  Chamber  Bushing*    '. 

jtot  tt> :  j)roviiie  for  4k>rin<;^tlu-in]'shiiiif  after  it  Jk»>  :1khh  pre^*«^! 

iit';thc;ch;ttiih«?Tv';--".v  '-     .;■  "  J  '■;'   ■    ^-^ff  ■{"■.:;■;.'>;■■ 'Vv^^V  ;■'.  /.•^■'>  V  ■-■.  . 

•  Aiiovliier:  pi^ctict?/  ni  't   iiV  "aix- *  inkrijce  wittr  ilie^  lie'^t-ric'srih*;  ii->; 

:the  imjiwteitance  o^  sfoilc  -i/e*  ot  iiai:^itH',rin«N;     luvau-U-  o^thi-*;" 

practice ;packiniirin!;>  as  lunch  a-   ';s  itui^»  3/1.0  -in-  lariier  that:. 

i4iv  l>ore  are  iH'i'iji- «><d   in    i epair  u.«»rk;     TWs;  riV^'i«H>   iiv  »'V>il 

H!>teid  H4f ;jH«f fectKvTou^^^    liackinj;^  niij^s'  vljicif  iIh-v  afn*  irfaceu- 

,ii):^JitvxhaiiiIii-rJ     ;.\ci'i:vl  jiW-a^uremeiit^;   tatceif  at  v^arioirs   tiniv'.;; 

of    rihii-    ijiished'  i^    in,    lariief    iii^lianveter    ttinii    the  -lni>hiit^^^ 

uheit   in' place  in   tire  iliamlier.  ha\  i^^liicen  '  f<»li!i!l  ^to;  a;arj  Mf<:^ft; ' 

I  32  iit.  :tf»  3/<*(  in;.,  ;i-  -il:.  «\\^i  at     >;  t:^-l^^JC^^  a  shwl  of  jiiper 

• ' t  the  \  ir< Hna ry  let rerlie;<<  i"  t  !itckn\».v  rtiie.a ^tvrin^   MU?.  in  .'  c* »ui <: 

:;1  e  ;slipi»|cd  iilonii   !♦e(v^e^^Jl  titerinyaijrr  the  wall,  v^f  the  chaii^ 

4    U^tjmce  ot  4'  J.  in^-i"  5       in..  av.itidic:ite<l  ;:a  V^vj-iy  ,  I.    ':.    \    - 


^ Holes 


■■$^- 


^rZr'JI 


■  m^: 


W} 


' ;':^^f>a:  ■■for  Compressing  :■. 


Fig.   2 — Chuck  for  JFiiiJ»*iilig-  VkTVeehaniij^r   packing  JRing*  and   Bull    Rings' 

TlH'^rx- 


.;:>;.;^^.-'/^/7^Ai.-''' 


;  ;^  .: --nsfavtr-rj:.  as  in  ex  m-  case,  after  a  laisjiinv  .  liiis  /ti^wn  pJ'*^'*v/i  , '0  TIh-^i^^^^     ,lnu  < "pr  w-iy ; i"  \'^\ -i  ide.  pt;Tfe«  fittin-^  jiackm«  ;rjn!.t- 

■  ' ;  I  :  it;  i,»  loimd  to  i/e>tnt  of  fotiii^l.     Tlicre  yi^^^  rin;i;>-  to  tlie  iliaineter  that  will  iiive llie  re^ 

■^'  :/""'!^^'  ;:<:Mie  )s:tha!  the  cy^iinder  Juay  have  heVn  wariied  f  r^an  lo!>5.:  ;  V^j^U^VV^  >1" ''^^  they  must  he  cutv  thetl  close<]  aiid  titrii4C^l 

^:  : V -vn-ice.jitjd  the  'coiHfmial  contraction  and  *xpan>ii*i ;  the  :4ttie^r',  't^Vihe  exai^t  U  chamlier  ■  -  ;T«  <lo  this  o«v:<>rk  the  chWk.': 

■^-'hat  the  InK^hinj:  itself  may  V)e  warped.     K  very  casting  .^vtnJ-'vK^^^^  IjeaiL    The 

■^ ;  :;,rdiid.  .ft  when  tlw  scide  »>  tnrneol  i  >ln  <lnv;  to  ?the  iinlwihniciifii;.   :  p;i<kiu);;TJ^^  cl«ii>ed  till  the  sntaHcKt^jiJilinu'terofttsslii^ 


.:>-i 


ty^ 


f-i 


.1 


i:     -^ 


.■A 

'  .*'  *J 


35y^ 


'■•'"'■—■.-.■'' 
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■.V  ,  • 


■-'  oval  ft>rTn  is  a  littk-  larger  than  the  bore  of  the  valve  chamber,  with  a 
ijj  band  clamp,  and  with  the  clamp  in  position  is  then  placed  on  the 
;  ,'  chuck.  Jhe  diameter  at  A  is  slightly  less  than  the  inside  diame- 
"'.  ter  of  the  ring,  to  permit  centering  it  with  reference  to  the  out- 
.  side  surface,  when  the  chuck  has  been  screwed  onto  the  lathe 
.>.'  spindle.  When  centered  the  ring  is  firmly  clamped  to  the 
,"  chuck  by  the  bar  C  and  bolts  D  and  the  band  removed,  the  bar  C' 
:  ;  holding  it  in  the  closed  position  while  it  is  turned.  Old  pack- 
.  ••  ing  rings  can  be  turned  in  the  same  manner.  If  the  inside  of 
•;  old  rings  need  truing  up.  clamps  E  are  used  instead  of  bar  C 
:  ,;.;    to  hold  the  ring  in  place. 

-  •',        Bull   rings  may  also  be  turned  up  on  this  chuck,  by  using  a 
■;.v    shorter  bar.  shown  at  /',  in  place  of  bar  C,  the  ends  resting  on 
.,    the   edge   of  the   cored   annular   cavity   inside   of  the   bull   ring. 
..'    The  same  liolts  may  be  used  with  both  bars. 

A  very  convenient  arrangement  has  been  also  devised  for  pull- 
ing the  valve  chamber  bushings  into  the  cylinder.  This  is  shown 
in  Fig.  3  and  consists  of  a  threaded  rod.  two  heads,  one  of  which 
bears  against  the  outer  end  of  the  bushing  and  the  other  against 


..  1 
.•■.|--.>-' 

■ .  *:.  'r  ■ 

la 

\  ;^ 

■•'/■r  •;■  '■■■: 


PILLAR  CRANE  FOR  MACHINE  TOOL 


1 


The  pillar  crane,  tie  details  of  which  are  shown  in  the  <  n- 
graving,  was  designed  especially  for  serving  machine  tools.  It  is 
»ery  simple  in  constru  rtion  and  is  easily  rotated  in  the  base.  The 
pillar  is  a  piece  of  6  li.  extra  heavy  pipe  into  the  lower  end  of 
which  is  fitted  a  bottjm  bearing  of  cast  iron.  Into  the  upier 
end  is  fitted  a  cast  steil  post  cap  to  which  the  end  of  the  tension 
rod  is  secured.  The  j  1)  member  is  a  7  in..  15-lb.  I-beam  secured 
to  the  post  by  a  special  cast  steel  connection  which  is  riveted 
both  to  the  beam  and  i  he  post. 


The  pillar  is  supporf< 
ft.  9  in.  high  bored 
bearing  block  is  bolted 


ed  in  a  cast  iron  base  3  ft.  square  and  3 
ightly  larger  than  the  pillar.  A  bottom 
to  the  base,  in  the  upper  face  of  whic'a  is 


a  babbit-lined  hemispherical  recess.  In  this  and  a  similar  rectss 
in  the  pillar  bearing  i  uns  a  tool  steel  ball  2i/2  in.  in  diameter. 
The  top  of  the  base  is  counterbored  to  receive  a  housing  10^  in. 
in  diameter,  which  contains  a  roller  l)earing  running  on  the  p'i>t. 


^ .^0- ^  ^^_._.iL 


'''  im--::-..--^--^  \ 


11    ,/*    End  Brackai. 


BoHom  Beating. 
Casilron 


,,  \^BabbiHUned  "i     ,/ 


^ sV- M 

Casi  Iron  Base. 


Roller  Bearing  Housing. 
Casi  Iran. 


I' 


K 2/i— 


'■®      1^' 


'j_-;4<A^^^^^ 


*1 


Bottom  Bearing  Blo.k.  Casilron. , 

Details  of  Self- Contained  Pillar  Crane 


Roller  Bearing.         -.'. 
ToolSfeel.         .'■■:• 


'■':,.i: 


the  opposite  end  of  the  valve  chamber,  a  train  of  gearing  and 
an  air  motor.  The  gear  train  is  assembled  in  a  casing,  an  air 
motor  is  attached  to  the  driving  shaft  and  the  hollow  driven 
shaft  is  designed  to  slip  over  the  nut  on  the  threaded  rod.  The 
gear  train  is  very  powerful  and  enables  one  man  to  attend  to 
the  pulling  in  of  the  bushings.  The  pitch  diameters  of  the  gears 
and  the  number  of  teeth  are  as  follows : 

Ge.Tr    /    11 '/i  in.  pitch  diam.,  1 1 5  teeth 

Gear   /    2  in.  pitch  diam.,  18  teeth 

Gear   K    8  in.  pitch  diam.,  80  teeth 

Spindle     I'A  in.  pitch  diam.,  13  teeth 

Xo  tests  have  been  made,  either  prior  to  or  after  the  inaugura- 
tion of  the  practice  of  maintaining  piston  valves  herein  de- 
scribed, to  determine  its  effect  upon  leakage.  There  is,  there- 
fore, no  specific  data  as  to  the  amount  of  reduction  eflfected, 
but  general  observations  have  shown  that  it  is  considerable. 


When  assembled,  the  bast 
of  about  12  in 

This  crane  was  design 
gineer,  Canadian  "Northe 
chain  hoist,  wh 
mounted  on  the  low 


•V..--. 


lich    is    slispen( 
lower  flarlges  o 


is  embedded  in  the  ground  to  a  depth 

•d  by  A.  L.  Graburn,  mechanical  ei  - 
n.  Toronto.  Ont.  It  is  used  with  a 
ded  from  a  four-wheel  trolb  y 
f  the  I-beam.       .  ...   -  .    ;...      ...... 


DIsco^^^RV  of  O.xygen.— The  discovery  of  oxygen  is  general '.v 
credited  to  Dr.  Joseph  Priestly,  an  English  clergyman  ai "1 
scientist.  The  date.  Aug  tst  1,  1774,  is  commemorated  as  tl  o 
birthday  of  modern  chemistry.  At  about  the  same  time  t\\  i 
others  made  the  same  disc  )very :  Scheel,  a  Swedish  apothecnr; . 
who  called  it  "fire  air" ;  z  nd  Lavoisier,  a  French  chemist,  wh  > 
called  it  oxygen,  meaning!  "acid  former."  To  Lavoisier  is  diK' 
the  credit  for  tht  true  explanation  of  combustion. — Power. 


t LLINOIS ^X|NTR AL "  ToO L   ''SYSTEM^ 

. ';  ■  ;^^  V  V  ;,  ^;       Standardization  and  Distribution  Include  a  Cen-    '^:::-^^^'/./^J'^--r^'-'-' 
Cv  ■  ;  s^v:^  tral  Tool  Room  with  an  Accurate  Cost  System         ^^0^^ 

y':M^'''''^i—^'&-:'^^^^^^^^  BY  OWEN  D.  KINSE Y ;■%.■■•• -r. •;>.'■  ■:;; : ;:  ■  ^-X '■;.;'^;j" ^i '^::^';^^ 

^■■\^'.'^f\.-'-  :.L:^   'l^-^i^.'  y   Too\  Foreman,  Illinois  Central,  Bumside  Shops,   Chicago,  III..-      .  V   .'%:;K- .  ":^' V"-.^ 


'i  he  tool  system  of  the  Illinois  Central  is  conducted  along  lines 
similar  to  those  employed  in  a  commercial  manufacturing  insti- 
tution, as  regards  manufacturing  methods  and  cost  accounting. 
Centralization  of  functions  is  productive  of  economy.  To  main- 
tain a  standard  shop  practice  throughout  a  railroad  system  there 
must  be  a  standardization  of  tools  and  definite  restrictions  placed 
on  their  manufacture  at  outside  points.  Many  standard  tools, 
such  as  taps,  drills,  reamers,  etc..  can  be  purchased  from  the 
commercial  tool  manufacturers  at  a  lower  cost  than  they  can 
be  made  in  even  a  well  equipped  central  tool  room.  It  is  there- 
fore imperative  that  production  costs  be  carefully  compared   in; 
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Illinois  Central  Railroad  Company. 


FORM    1  409. 
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:-  Work  Card   Used   in  the  Illinois  Central  Tool   Room^;.;'^  y.^- 

justice  to  both  the  comtiierciat  tool  manufacturers  and  the  rafl- 
road. 

'■'■■  It  stands  to  reason  that  a  small  shop  cannot  produce  good 
tools  at  a  cost  low  enough  to  warrant  their  production,  because 
it  is  not  equipped  for  such  work  and  cannot  manufacture  in 
quantities  sufficiently  large  to  obtain  a  low  production  cost. 
Moreover,  a  uniform  shop  practice  is  impossible,  due  to  the 
varying  ideas  or  notions  of  each  individual  foreman.  There- 
fore, standardization  is  lost  sight  of  and  expensive  duplicate 
jigs  and  devices  are  made  and  used  at  several  points,  while 
one  device  would  serve  the  entire  system,  making  all  tools  stand- 

•ard  and  resulting  in  a  standard  shop  practice.       .l>r' ;  '- ■  ..^■>\\ 
There   is  a  natural  tendency  to   underestimate  manufacturing 


costs,  and  although   such   expenses  as  those   for  jigs.  dies,  fix- 
tures,  small   tools,   lubricants,    tiles,   power,   light   and   numerous    ..."• 
other    incidentals,    enter    int<5    the   manufacturing    cost    of   tools     o. 
they  are  often  ignored  in  calculating  this  cost.     It  is  therefore    ''^^^ 
of  prime   importance   that  tool   manufacture   should   be   central-    "V" 
ized  and  an  accurate  cost  system  maintained.     The  real  function 
of  the  central   tool   room   is   therefore   the   standardization   and    ..•.;. 
manufacture  of  special  tools  and  labor  saving  devices,  such  as  ,: : 
cannot  be  profitably  purchased  outside.     In  this  th^re  is  a  broad 
held  and  many  opi>p,rtunities  for  economy.  ^-    .    ,- . 

'-■"         '■'"'"         '"      <;taxu.\ri)Izatiox    '     ••---■■  -    ■      -'"'   .   -y 

Realizing   the    importance    of    standard    tools    throughout    the    './= 
system  and  the  many  advantages  of  centralizing  their  manufac-  ,'• 
tUfe  at  one  point,  both  from  the  standpoint  of  economy  and  that  ";  ;; 
■of  standardization,  a   comprehensive   central   tool   sujjply   system    .-l^ 
has   been    inaugurated   on   the    Illinois    Central.     Our   lirst   steps  :;'-' 
were  to  get  away  from  the  practice  uf  making  tools  from  worn-  '•"- 
out  samples  and  by  hit-or-niiss  methods.     A  draftsman  was  as-  '...' 
signed  to  the  central   tool   room   and   a  careful   study  made  of  ,  ' 
each   tool,   considering   efficiency,    conditions    under    which    it    is  : -. 
used,  safety  and  cost  of  manufacture.     W'e  went  into  the  matter   ;,-> 
thoroughly,   consulting  the   shop   foremen   and   incorporating  the   .>.. 
very  best  ideas  obtainable  into  a  standard  drawing,  care  being    ■■:;,■., 
taken    to     eliminate    overlapping     sizes.      The.>;e     drawings    were   '-;  : 
made  up  in  stan<iard   folio  size  and  copies  of  each  mounted  on     -'} 
cardboard  for  the  convenience  of  the  workmen.     1  he  value  of   :k-. 
standard   drawings   can   hardly  be   overestimated.     They   relieve  'V" 
the  foremen  of  lengthy  verlial  explanationf;  and   maKe  it  impos-    ;  .^ 
sible  for  a  workman  to  misunderstand  what  is  wanted.  --it-- 

Several  workmen  can  be  assigned  to  the  same  job,  each  pro- ./•■.•. 
ducing  a  certain  part  or  number  of  parts,  requiring  no  inventive    .^^- 
or  designing  ingenuity  on  his  part,  as  the  article  to  be  produced   >.  ! 
is   clearly    defined   by    the    drawing.      Consequently    he   produces    .;-• 
more  and  better  work,  having  a  clear  understanding  of  just  what     ':- 
is  wanted.     Without  a  drawing,  the  average  mechanic   is  quite    ■■^ 
likely  to  take  his  problem  too  seriously  and  make  his  work  too    .  ■ 
expensive,  being  obliged  to  plan  as  he  goes  aloiig.  and  the  time  :  "/ 
thus  spent  would  be  taken  care  of  once  and  for  all  if  a  drawing    >'< 
were   followed.     The  fact  is.  when   standard   drawings  are   fol- 
lowed  out   and   jigs   and   similar   devices  are  used,   a  great  in-  >" 
crease  in  production  resuhs.     S<mie  of  the  least  efficient   work-    .';!: 
men  of  the  old  system  become  the  most  efficient  of  the  new.       .v.' 

J'gs,  as  a  rule,  are  not  expensive  to  make;  in  fact,  they  can  in  C;.. ': 
most    cases   be   made   up   very   inexpensively,    providing   artistic     > 
tool-making  notions  are  secondary  to  performance  and  cost.     It    .  C 
is   nonsense   to   allow    a    skilled    mechanic,    whose   time   is    more  ^■•-: 
valuable  for  other  work,  to  "putter"  around  with  an  elaborate  .<■ 
set  of  fine  instruments,  laying  out  dimension  lines  to  be  followed  V%^ 
by  eye  in  the  machining  operations,  when   a  simple,  inexpensive      ■; 
jig  will  produce  more  accurately  ten  parts  to  his  one  in  the  same  V'.- 
time.     Such    conditions   are   to   be    found   in    the   smaller   shops     ' 
when  tool  making  is  undertaken,  while  repairs  to  jacks,  hoists, 
pneumatic  tools  and  other  necessary   shop   appliances  are  sadly    . 
neglex:te4-      ..        ^.  -  "•; 

'     ":       "  '■'  ■      ^"'  ■      CAT.\LOG  ■     "■;•"''-■■".'•  ^       "     '      '       ■     ''        '■-  -    ■_y. 

All  tools  manufactured  in  the  central  tool  room  are  listed  in—, 
classified  order  in  a  standard  tool  catalog.     This  catalog  is  con-  v  "' 
tained  in  a  loose  leaf  binder  so  that  it  can  be  added  to  as  the     r- 
system  grows.     The  catalogs  are  distributed  to  the  several  di- 
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vision  slurckfi-pers  and  master  nnchanics  ;it  ttu'  «»iitsi<k'  sllops. 
and  when  tools  are  required  a  special  requisition  is  made  out 
giving  the  catalog  number  of  the  item  wanted.  Ihis  system 
ieliminates  all  possibility  of  the  order  being  misunderstood,  pro- 
viding the  catalog  nund)er  is  correctly  given,  and  also  saves 
much  time  in  writing.  After  being  approved  by  the  general  in- 
siR-ctor  of  tools  and  the  superintendent  of  motive  power,  it  goes 
through   the   general    storekeejier's   oftice   directly    to   the   central 

■ttK)Kro<>m    to   lie    idled.  .•■.^.  \  •■■;..-•  >.  -.^-fX-''^  "■  ;''^--' y  :•■ -i- :'■■'>■■:■' ■^■ 
';■;-  ;....;  STOCK 

■  'The  tw?  slock  is  carried  in  the  central  tool  room  for  con- 
venience, although  it  is  the  ])roj)erty  of  the  store  department 
imd  is  carried  in  llieir  stock  account.  The  tools  are  stored  an«l 
handled  in  the  same  manner  as  the  regular  storehouse  stock, 
lieing  listed  in  the  standard  stock  book  from  actual  inventory 
taken  on  the  first  of  each  month.  This  record  at  all  times  shows 
the  amount  of  individual  tools  in  stock  as  follows:  name  of 
t*Mil.  catalog  nundier.  shelf  or  drawer.  lunnber  on  hand  on  the 
first  of  the  month.  nund)er  manufactured  during  the  month,  and 
number  sliipped.     This  is.  in  reality,  a  perpetual  inventory 

The  manufacture  of  stock  tools  is  left  largely  to  the  dis- 
cretion of  the  tool  foreman,  under  supervision  of  the  general 
storekeeper.  It  is  of  cour>e.  under  this  system,  ti'  his  best  in- 
terests that  the  stock  be  kept  as  low  as  jiossible.  consistent  with 
maintaining  a  good  -erxice  to  the  mechanical  department.  All 
material   entering   the  central  tool   room  is  charged  to  the   cen- 
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tral  tool  room  material  account,  which  is  designated  by  stand- 
ing shop  order  Xo.  1.017.  This  material,  after  entering  the  cen- 
tral tool  room  stock,  is  still  the  store  department's  property  an«l 
IS  liste<l  in  the  st«>ck  book  as  raw   material. 

The  manner  in  which  the  store  department  co-operates  witli 
the  central  tool  room  in  supplying  raw  material  for  manufac- 
turing purposes  and  information  relative  to  commercial  tool 
costs  for  purposes  of  comjiarison,  emphasizes  the  ideal  co-v)i>era- 
tive  service  between  the  supply  and  mechanical  departments.  A 
representative  from  the  store  deiiartment  consults  the  t<M>l  fore- 
man each  month  i)efore  sending  in  an  order  for  manufacturing 
material,  checking  over  item  by  item  the  material  on  hand  and 
the  possible  recjuirements  for  the  coming  month.  This  jdan 
eliminates  the  carrying  of  a  large  stock  and  guesswork  on  the 


l)art  of  the  stock  keejjlr.  who.  without  a  definite  understanding 
of  requirements,  would  (|uite  likely  t)rder  a  little  of  everything 
and  still  not  have  mucl  of  anything. 


SVS  'E.M    OK    MA.MKAtTVKK 


\\  hen   it  is  desired  t 
ber  of  tools  for  stock, 
tool    foreman.      I'or    in 


)  manufacture  a  certain  tool  or  a  nui  i- 
a  tool  room  shop  order  is  issued  by  t .e 
ktaiice,  T.  S.  ().  Xo.  246  is  maile  oi  t, 
which  calls  for  the  marufacture  of  four  dozen  I'A-in.  straiy  it 
expanders  (without  piis).  .\s  soon  as  the  material  is  takt  n 
from  the  steel  rack  ami  the  turret  lathe  work  completed,  tie 
weight  of  material  used  is  calculated  from  measurement  ar.^l 
ilie  grade  and  size,  togather   with  the  weight.   i=   entered  on  tl  c 
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In  column  iMadad  "Stratjhl  Tim*"  thgw  lj«tw»«li  what  hourt  wvrkmd  tor  which  STBAICIIT  TOR  OHLT  U  miltjwmd. 
Irv  («lumn  baadsd  "Ovtrttnw  '  Jf'.w  b,Hw«en  *h«t  hours  wgrh«d  tut  which  timcaad  ooA-haU  ia  Allowed. 
f  cnklty  UBM  miwt  NOT  bt  enwrwl  ta  urns  slifiL 


Tool  Room  Time  Ticket 

work  card  as  shown  in  one  of  the  illustrations  The  material 
now  changes  from  raw  material  to  material  in  process  of  manu- 
lacture.  and  if  at  the  end  pf  the  month  when  the  account  books 
ari  closed  it  is  not  complote.  it  is  taken  into  inventory  as  senii- 
imished  material.  The  vvdrk  card  shown  is  a  true  copy  of  an 
actual  ])erforniance.  and  it  Will  be  noted  that  the  unit  cost  is  ex- 
inniely  low  if  compared  with  tiie  cost  of  a  Commercial  ex- 
jiander.  The  fact  is.  we  lave  found  that  nearly  alt  flue  tools 
can  lie  produced  in  a  cen  ral  tool  room  at  a  much  lower  cost 
than   that   for   which   they     an   be   purchased. 

The  manner  in  which  t  lis  particular  job  was  done  may  be 
of  interest.  The  first  operation  is  ])erformed  on  a  3  hy  36  hol- 
l<iu  he.xagonal  turret  lathe,  where  it  is  shaped  by  forming  tot)ls 
to  standard  templates,  drillt  d  and  cut  off.     The  second  operation 


is    performed    on    a    24-in. 
where    it   is    chucked    and 


radial    tool    room    drilling    machine, 
•eamed    to   size   with   a    spiral   taper 


reamer.     The  third  operation   is  the  sawing  into   sections  on  a 


tri])le  head  milling  machine, 
operation.      l"or    the    fourth 


three  expanders  being  sawed  at  one 
operation   the   piece   is   passed   to   a 


bench  hand  who  marks  and  separates  the  sections.  The  fiftli 
takes  place  at  the  electric  furnaces  where  it  is  hardened  and 
drawn:  and  for  the  sixth,  itlreturns  to  the  l)ench  for  assembling. 
All  material  in  process  if  manufacture  is  handled  in  con- 
venient metal  pans  which  are  lined  up  adjacent  to  the  foreman's 
desk.  «s  may  be  seen  in  the  accompanying  photograph.  Each 
workman,  when  assigned  tci  a  shop  order,  takes  the  material 
from  this  section  and  retUBns  it  when  his  operation  is  com- 
jileted.  This  plan  prevents  the  work  from  being  scattered 
around  the  shop  and  lost  ti  ack  of.  and  also  enables  the  fore- 
man to  assign  work  with  th ;  least  possible  delay,  a  point  very 
important   in   an   efficient   organization.  •.;.•..•■  .-■,..;.;•.-,; 

.VSSIGNI.NG    WOR»      AM)    CHECKING    TIME 

.Ml    work    is    assigned    from    the    foreman's    desk    and   a    time 
ticket,    like    the    one    illustra  ed,    is    handed    the    workman,    to- 
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..  Ltlier  with  a  blue  print  defining  the  tool  to  be  produced.  I'or  in- 
tance,  the  workman  is  started  on  T.  S.  ().  Xo.  150  at  7  a.  ni.. 
'.hich  starting  time  is  entered  on  his  time  ticket  by  either  the 
.reman  or  the  time  checker,  who  sits  at  a  <lfsk  adjoining  the 
loreman's.  The  workman  completes  his  job  and  returns  it, 
presenting  his  ticket  to  be  assigned  another  job.  The  time  fin- 
ished is  entered  atul  a  new  job  assigned,  which  starts  at  tht  same 
lime  he  linished  the  previous  operation,  and  so  on.  his  record 
lieing  kept  in  this  way  thn>ughout  the  <lay.  'ihis  system  gives 
,  correct  time  accounting  and  also  records  tlie  performance  of 
the  workmen,  a  fact  well  known  liy  them,  resulting  in  a  sur- 
jirisnig  increase  in  individual  efficiency,  the  full  meaning  of 
which  is  better  appreciated  liy  reviewing  the  monthly  expense 
and    pro(hiction    statements.  ^     ..;?,>    '/■^^•-    ;-:;■•.■. 

L'nder  the  old  system  each  wcirkmari  kept  his  own  time 
record,  turning  in  a  ticket  at  the  close  of  the  days  work.  Nine 
times  out  of  ten  he  would  remember  about  half  of  the  charges 
worked  on  during  the  day  and  then  guess  at  the  other  half, 
some  familiar  general  expense  charge  usually  being  used.  A 
noticeable  evil  of  the  system  was  that  tlie  workmen  would,  in 
order  to  accommodate  the  foreman,  knowing  that  he  is  trying  to 
get  a  low  production  co.st.  cut  oflf  a  little  time  from  the  actual 
time  worked,  to  help  matters  altmg.  The  new  system  gives  a 
ccirrect  time  record.  All  charges  are  made  to  a  T.  S.  O.  account, 
or  to  the  standing  shoj)  order  in  the  event  of  some  small  job  on 
which  a  cost  has  already  been  obtained.  There  is  no  general 
e.xpense  account  such  as  shop  machinery  and  tools  or  tool  re- 
pairs. If  time  is  spent  in  making  repairs  to  a  tool  room  machine 
or  grinding  tools,  and  similar  work,  the  workman  charges  his 
time  to  account  A,  which  is  the  central  tool  room  expense  ac- 
count. This  expense  is  taken  care  of  when  the  books  are  closed 
at  the  end  of  the  month.  _^    ,.,;..;. 

SHIPPING     ,'■''  ■'  '   '•"•..'■;-■ --^      ■  ■■" 

Tools  for  shipment  to  outside  points  are  wrapped  for  ship- 
ment in  the  central  tool  room  and  delivered  to  the  storekeeper. 


all  expenses.  All  work  delivered  from  the  central  tool  room  is 
regarded  as  a  sale  and  an  entry  made  in  the  journal  charging 
the  consignee  .and  crediting  sales.  A  card  index  record  of  alt 
goods  shipi)ed  to  tmtside  points  is  kept  for  reference  purposes. 
The  Burnside  shops  are  handled  in  the  same  manner  as  <^utside 
points  as  regards  new  tools.  '  ■ 

I'or  running  repairs  to  small  tools  each  department   is  desig- 
nated by  an  account  number  as  follow  s  : 

";'"'■  -J^  ■'•.■^- ■':'■■  ;'''^A-  Machine   Shop  Tool   Repairs.    -'\^r^-':'^'^:^^-y--  ./■■  .^^'^ :^ 

■-..'■  ;./:.;•'.-.-:  ':2-B  Boiler  Shoi>  Tool  Repairs.        .•' /V;'.';  ■•''>.  V-'^V\  ^'-i 

..;    .  •      \,.'.    ■;.-■      2-C  Blacksmith    Simp  Tool    Rejiai«iv  ^■^.V■'';.::^^\v;■■. .  '.^'.v\-:  ■"■ 

/  ^-;;  V  ° ViV V  r  i  2-D  Tin  Shop  Tool   Reparrs      v"';-/^    "  '^r'' V  .   V  ''^ -'^  ^" 

:'■' '/-.:  '  ■:  ■■'  .   ■"  ..  2-E  Round   House  Tool   Repairtj.  ;^' ..  V  ..■•:/>.;  !\;\  '■'     ■,  "i;:.  ^^ 

■'"■•/";.;•:■■■■;' -^-F  Car  Del-t.  Tool  Repairs.     .:-\ /'^■■yy.yry^S.-^;,,;:_\:'.^. -■;, 

J  ■.■^.it'G  27th   Street  Round  House  Tool   Rtpainl^::-:::^:---^:'\:ry 

During  the  month  a  great  number  of  small  jobs  are  handled 
in  the  same  manner  as  tool  shop  order  accounts,  as  may  Ik-  seen 
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together  with  requisition  showing  the  charges.  If  the  order  is 
rilled  in  full,  the  requisition  is  held  by  the  store  dejtartment. 
but  if  not,  it  is  returned  after  Iteing  checked  with  the  g(»ods 
delivered.  The  tool  room  copies  the  order  into  a  record  book 
when   first  received,   which   serves   as  their   record.  .,';:••;.=  .••.-      . 

,-.,,.;■         -.    .'-"      .■;/■■;••,.■.       ACCOUNTING        /  .;  ^-^  .  .  v(  ■V^"'^^!-'  •/.    ■ ';':  ^v- 

The  pricing  of  goods  shipped  is  done  hy  the  tool  department.  ■: 
\\  hen   a   shipment  is   made   up.   the   price   of  each   article   is  en-    ' 
tered  on  the  requisition  which  goes  with  the  goods  to  the  store 
department,   this    serving   as   an    invoice  of   the   goods    shipped.   . 
A  double-entry  bookkeeping  systetn  is  maintained  and  the  books 
are  closed  into  prorit  and  loss  account  at  the  end  of  each  month 
to  ascertain  whether  the  selling  prices  are  high  enough  to  cover 


•/j  ■    ;'    .      Tool   Room   Profit  and   Lobb  Account      .. .    ■ .  .\;  V-  "*■.  " 

from  the  accompanying  facsimite  of  a  time  ticket,  AH  of  these 
charges  appearing  on  time  tickets  are  taken  off  in  the  shop 
timekeeper's  office  and  distributed  to  the  same  account  in  the 
distribution  book.  At  the  end  of  the  month  the  central  toe)l 
room  IS  rendered  a  statement  showing  the  total  time  charge<' . 
to  each  account,  and  is  also  given  a  total  pay  roll  statement 
which    includes   all    tool   room    labor    and    supervision    expenses. 

At  the  end  of  the  month,  when  receiving  this  statement  show.'^  ■■ 
ing  the  total  charges  made  against  each  department  of  the  Burn- 
side  shoi»s  and  shop  order  charges,  we  close  our  work  cards  or 
shop  orders  in  the  manner  shown  in  the  illustration.  .\n  over- 
head charge  is  used.  These  prices  constitute  our  selling  prices 
from  which  all  goods  are  billed  out.  We  dispose  of  Burnside 
accounts  in  the  same  manner,  adding  the  overhead  to  each  total, 
and   then   make  an   entry   in  our  journals  as   follows: 


Jilijf  31, 


Mav  .^]. 


Machine    Shop    ....  .V.  ^. ■»■.■,;>. 
To  Repairs  on   Snj,ill  Tbote..-.. " 
:  Month  of  May. 

Sales    ;,.  .i  V ;; 


./.Dr.     $225.15 


•  *•">■>  «l'*  a 


.Cr. 
.Dr. 


Boiler   Shop    

To  Repairs   on   Small   TooliSi' 
•  Month  of  May.                       \'---"           ■-.-■-■- 
Sales Cr 


$80.40 


$225.15 


%^A0 


The  next  step  is  to  close  the  ledger  into  profit  and  loss  ac- 
count.   The  total  of  sales  .shows  us  at  a  glance  how  much  busi- 
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.vi>j''ii   >tf'ri-l<tr|n.rv  aiitl  tna^trr  itf»i'haiiivs  ;it   tlu    t>in>i<lt    "-hnii*-. 

.;<inl  wh.cn  lo«,il.>  arc  rc»iuirt<l  a  >ini-ial  r»,'t|iii-iti"n  l^  ni;nli  uii! 
u^'viujf;  tlKi.viUitK'M^^^^  I'i   ilic    item    wanlcii.       Ihi-    •«}siiiii 

vliniiiiatts  all  iMi*''^iliiHt\    of  the  '>r<Ur  l<«iiiu   nii*ii!i<Kr-i.  .  <1.   iTii- 

j.^.'Htiui.'    r.hv    iatal>'i:    inmilur    i^    t,urmtlv     uiwii.    and    i[]>t>    ^a\tS 

'.-mub  liiric  iti  wriiiiii;.     Alter  i«vin«;a])iiru\r<l  l)\    tin-  siinvrul  in-. 

.  >}ivci<vr  <Vi  t^i'^^^^^^^^^  •.u4»t-rinitii<Knt  .r  nu'ttvv  )M>v\tr.  it  |l;<<v> 

.,  !lir«',>iiyh   tJ)F  i;oiii-taJ    stV.fckvV  <i|tH«    (Iir»vi1\    f     tin    itiitral 

••'■Tfv'l;  n.*iiirriti/ W'lillei],  .'  •;'■■..; 

.  ■■  ■■  ■'■:.■'_     ^:'  '  ■■  ..-■;  ■'■:     _.  :..r-'y<'  ■  vhh  k  ■  ^    -     '   ' ■'  - -^  "/, 

-"    1  Ijc,  t'H'llVti^Hk   i>   carrivi  the    initral   t'^vl    r«'<>iii    i. .r Aon- 

vvit.ii:Bce,  alibOttyh  it  f*  the  firopertj  ..f  tlie  ^-ti-re .  tle|iartnxiit 
;uY<1:»?.<^"^VHeti  itr  tlieir  vtnck  ;UV<'ti"^^  The  tooK  ;iri  »t<Te<l  ,,r,'{ 
naii'Meti  iiK  the  >atne  tnauiur  a»  llu-  rei;nlar  >-ti>ri-h«>u>t  ^tcik- 
tieiti.u   li^te<l   ill   tlvc   .<taiiiiaril    ^t<'»k   tMi..k    ffnin   avtnal  iiiveiit<Jr> 

-taWn  •'»  the  iirst  nt  each  nuiutii.      Ihr*  re»'«»r«l  at  all  liiiie>  sIkws. 

•lhv.aii»«ilV!ii  <if  itulivi«iu;.l  rn«il>  itr  '•tuck  as  tolTovvv:  !i;itiu-  •  i 
iV'-.'l.  rataloj;  'inuiilKri  »he1r  tT  <1^  tiUTiilier  <>ii   haiul  on  tin 

•r^r  «'t  the  tiioiitli.  litunhcr  iii;uHifai.rureil  (luriiii:  the  inottth.  aih. 

;;Ti;;nilH*i'  >lnp|'«^'<l-      I  ii'"  i>.  in  realit\.  a  i>eri>etii:'.l  iiuentorx 

.  ,  'rhc  iiKinutacrurc  ?«it  .<tu*'k  t<'oU  i>-  U  f t  lar^elv  l«'  tht"  :<1<*- 
\Tetioni  Ml  the  it'oi  liireilian.  iniflvr  supervi^ii'U  nt  iht  i;eJKr.Vi 
>'torekeeiH-ir.      It   i>  of  course.   ninU'r  ilii>   ->  stetn.   to   h?^   I'est   in- 

:UreM>  that  lln^Uvck  In-  ktia  a»  hw  ,  as  I'ov^iMe.  lon^i'ient  with 
niaititainini:  a'  t:f»«nl  svr\ iee  lo  the  nU'i'hanieal  «kvarthuJU.  M! 
material   enterihji'ilu'  Central   tool   r.oiij   is;  char.ve4  to  ihe   i%-X]- 


Stock    Racks   and    Material    in    Process   of    Manufacture  \- ; . 

triitt  trK'i  rooiti  tliaterial  JjiV'iitnt.  whiih  i^  ile»ii;trait<l  1-v  >iaiul- 
ir.i:  -ilioj)  oftUr  Xo.  1,017.  Ilii^  ivaterial.  atl<r  enierini;  tlu;(i"*;!JT 
rra!  UhA  ntom  MoV^.  ij>  still  the  -tore  «leiianinent'->  |(r)(}HTt.\  aj)«l 
|s  lisie«i  in  the   stock  1i(i«'k   a^   niw   material. 

The  nianner  in  which  the  store  «Ieiiartinent  co-operati-  uitlt 
tht-  Cinural  l«u»l  .roOm  in  >ti|ij)l\  in«<  r;iu  material  for  mainifac- 
,tiirin,L:  |'nrj>oM"s  ati«l  inforniation  relati\e  to  comintrvial  tool 
iH.'sts  for  jiurpose-  iif  conijiari-on.  emi'ha^i/es  the  ideal  «-o-o}(era- 
ifiv.e  >ervice  U:t\\ee.n  the  -itpiily  and  mechanical  deiiartnunts.  A 
ircpre>eniiiJlive  iroui  the.  siffrr,  depannn  ni  consult^  tin  l»w*i  f«'re- 
iiKitl  tach  nionth  htM\>fe  >.en4iiTjE!  in  an  onitr  for  mainifacturinj: 
nuilerial.  checking  o\ir  item  la  item  the  mati  rial  oJi  han<i  itnd 
the  poxsiiile  re(|uiren)eivl.s  for  the  cumini;  month.  Ihi*  I'lm 
eliminates  tlu-  carryiiiv  »'f:U';l:irK^t  ami  );ius>\\ork   on   tla 


jiart   of  the  stock   keeii  r.   who.  without   a  definite  understand; 


<.'f   rei|uirement>.    w-uh 
and  still  tiut  ha\e  miic 


\\  hen    it    is   desind    t 
■  her  i^f  loids   for   si'Tk 
tt.'ol    foreman.      J  ^r    in 


'A>L,89.  No.  r 


•  initi    likely  order  a  little  ui  cycrythi 
of  aiuthinji.  •;       „:.       •      V      .• 


KM    o|     M  wrt-ACTl'ltK 

I  mannlacturt  a  cetlain  tool  or:  a  ini: 
I  tool  room  shop  or<ler  is  i.ssueil  Iiy  • 
lance.  T.  .^.  O.  \.>.  1A(^  js  made  o 
-vhich  calls  for  tlu  minufacture  of  fo^ir  doxen  1 '  j-in.  strai;. 
e.vjiander.s  (without  pins ».  As  suuti;  J^  the  inaterial  is  takv 
fri'm  the  steel  r:u  k  aiVl  the  ttirref  latlu-  Work  comi)letvd,  ti 
>\ei.iihl  <i\  material  usi*!  i^  calculated  from  measuremetit  a; 
liie  .urade   and   sixc.   toyJiiu  r    >\itii    tin    ueii^ht     i=    entered   on  t 

■    ,      .    .       "^    // /l  V  ■•  O'.  .i«M     K.V  o.:  Onl  AwJilor  Jona  i«t 

Cht(k  .\o.'^         ^  I  - 

#                  Illinois  Central  Railroad  Co.^ 
,„-^/zA/l£ 1/9/ _^.^  /<«i^„/p.v-— ^-2L   -^ 


TOTAL.  HOURS  WORkCD 
I 


.'.".f  I'rnfuJ  lit  C/if^r  Ptcoii 


»  >• 


!A  f>  tiUi*  ii.u»l  HOT  '.«■  -i-'.*-r-»l   .H  iiiB«-  >lit   . 


Tool 


AVork'  card   as  .sli'.'tvtv  hi     mu    of   the   illustration 


INSTR 
Mrh*(  hour! 


UCTIONS  »  ...•«.•.  _> 

iri'w..rlir,lf..r»hKbSnAICHT  Tin  Onr  :,tikm,a.  ^'         I 


.rkr,!  f..r  »hKb  STIAICHT  TIMI  onr  . 

1  tui  wLMb  tjni«-«nJ  <'t<*^-hAlf  u.ftlkwt': 


Room  Time  Ticket 


The   niatcriiil 


Tiow  Vhanjfcs   from  ra\V  m  iterial  to  m.iterial  in  jirocess  <it  mam:-; 

factut^e.  and  if  at  the  end  of  tlu  month  when  the  account  hook- 
(  dosed  it  is  iiiit  >:'-»niiilate.  it  is  taken  into  inventory  as  Semi 
lished  material.     The   wirk   car<l   shown   is  a  true  copy  t>t  ;u 


.iinial  |itrf«»rmance.  and  it 
trvruely  low  it  coinjiared 
]fancle,r.     TIk-  i.kf:i  iv.   w  ,• 


;u) 
vill  lie  noted  that   the  unit  cost  is  t-K- 
with    the    Cost    of    a    couunercial   ex-. 
ave    found    that    nearly    all   flue    tools 


t!iati   that    for   whjch   'h<\ 
[he  manner    in    which    t 


V 


vaiVVtf   produced   in   ij---  n    al   too]   room   at    a   much   lower   i^"( is! 

an    he    ptirchaseii.  :' 

is    i»articidar   joh    was   done    may   he^ 
i'   interest.       I  lu-   lir-ft- ;oi'erltion    is   iierfornud   oM  a  J  hv  3^>  IV'l- 

w  lure   it    is   shiiped  '»v   forming  tcM-l* 
1  and  cut  otT.      The  second  ojaratio- 
radial    to(d    ruoin    drillinii    machine 
eaine<I    to    size    with    a    sjiiral    tapev 
n    is   the   sawini^  into   sections   on   . 
ihrie  exjiandcrs  heiiiK  sawed  at  om 
o|nration    the    piece    is    passe<l    to   a 
'•viuh    hand    who    n:arks   aiiL    separates   the    scetinns.       The    tilt: 
:akes   j>la<:e-.at    the    electrii"'  Inrnaces    where    it    is    hardened    aix 
«lr.awn;:  .'tnd  for  lh<   -^txth.ltlretnriis  to  tin   Iniuii  tor  assemhlins: 
■  Ml    inaterial    in    process    l>l    manufacture    is    handled    in    con- 


.'•A    lu  \ai;onai   inrrcf- lathe. 
: -  st;indard  templat.-..;.drdl 
•s    performed    on    .-i    i4-i\ 
where    it    is    clmcke'i    attd 
rtaiiur.      Tlu    thir-l  operati 
•ri]ile  head  milliui;  iH.ichiru'. 
•  pi  ration       I'or    tin-    f-.iurth 


Ct-nit-nt  iiu-tal  iian»  v\hjch  ar 


•Jesk\  s;is  ,  ntay  1)e  -seeti"  in    tie   accompanyim;    iihotoyraph.      Eacl 


\\or.kHiaii.  when  assigned  t< 
.fi-oin  this  section  and  retn 
i>leted.        This     iilan     i)r<\ent 


liiud  up  a<I.iacent  to  the  foreniaij 


shop   order,    takes    the    materia! 

lis    it    when    his    operation    is    com 

the     Work     from    Iieinu     scatter^ 

•iromul    tlu-    shop    uid    l<ist    t  ack    of.   and    aNo    ciiahles    the    lore 

nan   to  assitiii    work    with   th.-   least    ]iossiliU-   <lelay.   .i    point    ver\ 

im]iortant    in    .'in    etticicnt    ori  ani/ation.    .       ...      .      .       _.    . 

\ssk;ni.\(;    woKt      \M>   (  hkckixg   ti.xik 
.Ml    work    is    assiynetl    froi  i    the    foretnan's    desk    and    a    tiiv 
ticket,    like    the    one    illustra  ed,    is    handed    the    wurkmati.  ;t0.-' 

../>'   '..  ^;;,^  ■••■    t.-''-r/'-  ^'.:'-j'jS'.    ■''".''•'.  ■''"'■;.'■/:.'■■';  v'-;'.' '  ■'''■:■■''■  -''j-y' 


V  ■':   -^t  ^  .?-  ■^■'•.^r^-'-  r:!. 
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t-    ; 

■    t       ■ 


\   lIiiT  with  a  Mm-  prim  (iciininv  tin  in^l  ^  i  i.t'  iiroiUvcvd:     l"4>r  MK 
■jaiicc.  tlir  wt'rkinan  i?.  >tarti«l  .lu    1.  S,  < ).  N%.   i5t)  ai  v   a.  ni , 
•hjili   startiiiir  tiiiu-   is  iiitrrcd   <>u   lii>  linn-  tivkti   Wv   dtlur  tJW 
;l;-riii);m    .>r    tlu-    liim-    olurktr.    \vl^  ■  vitV  t^t^ii  NU-sK   adijr.inmfi  tljc^ 
; -ininanV.       The    uurknian    ouniplitifv  1it>*,;  jtil);,;in«l    rt-iunis    it;- 
.    Ffst'tiiiili;   his  tickil   l<i  Ik-  assi'jnc<!  iMinilu  r  j>ily.'    The  tiiiii  liin- 
.  ;.hi,-(l  's  cutiix-d  ai,(!  a  lu-w  joli  a- >i.ur.rc}.  uhioH  Ntart;  at  th«.  .sauu- 
iinc  W.  'i'i'->lH  li   tik-   jirrviitiis   ">iK-rati< ni/  and   >j<».  tVti.   his.   rycor*! 
-  .i^7ir,if..Ket»tMu^^^U^^      vtny  thTi'iij^hout   the-  day:     This   systvm  Jiivcs 
-^.oVrrnt  (iiiu*  aoooiHitini:  and  al-"  rt-0(.rd>  ilu-  jt«.-i"Tunnaitci'  v>t 
she   wcrknun.  a    fact   well   knuwn   Ha    ihini.  rvsnltiiiy    in  a   sur- 
Vji:i>j«(j^   |iit"r«>;t!ie    ill    indivi«lral  ;viilrviyn<r\,    tWt- ,  full  .nuaiiinji ;<>(> 
;..Ahich  IS  licw^r  aiiprcciatcd  hy    rc\  ivwinj-   tfie   monthly  cxi>en>e 
•  ;rtid  ■  lirtxtnction    stHtrincnts.         ■■    ■'  '  .■,    •'     ;  .  ,     s  ^-^  ' '.     , V 

V.!L'n«K-r  ilu-  uld  sy>t<.-in  vach  wi.rkYiiau  fct-jit  his  <>\vn  tihit- 
rt'cnrd.  turning  in  a  liikvt  at  thr:  ol^sv  .>f  tlvi- xluys  \vurk.  Xim-' 
tinu->  mil  of  tin  hi'  \\.>nM  ri-mi-riln-r  aii<>nt  half  "f  tlii-  chargc-s 
■worked  on  iliirinj;  tlu-  day  and  thin  .uiU-ss  at  the  other  half, 
s.'rinc  familiar  general  ex].i-nse  iharijeiisnally  heing  tiseil.  'A 
ji"tiieal)le  evil  «tf  tin-  >ystem  ua^  that  tin-  wnrknien  UMuld.  in 
(•rdi-r  tt)  ai-'CiinniUMlati  thi-  tMriiuan.  knowing  that  l>e:  iji  tTvinjr  to 
CML-t  a  h>\\  ]>r<iducti<>n  cost,  out  off. a  little  time  from  the  actnal 
lime  \vorke<l.  to  helii  mailers  along.  Tlu  new  >ystein  gives  a 
.;i'orrecl  lime  record.  .Ml  cliargi-  an  made  to  u  T.  S..  C).  accttum. 
<.>r  4«)  the  standing  shoji  (init-r  m  tlu  e\tnt  r»f  ViiVijC  ,*maU  joh  <)ii 
^  which  a-  cost  has  alriadv  Imn  olriaine<l.Thert'i>Ti"o,  general 
e.x pen >e  account  such  as  sii..p  v:;achmery  and  t»<>ls  iif  tool  n- 
I>aif>.  If  time  is  spent  in  uiakiiij.;  n pairs  i««ii  tool  room  niachine 
yr  griuiiing  ti)ols.  and  similar  wrk.  the  tt<^rknian  vharge<  his 
time  ti»  account  A.  which  is  the  ceiitfal  tiyil  roc. i\i  expense  ar- 
Connt.  This  expense  is  takin  cart  ot^Vvhiri  the  I'f'oks,  arj/ clo.sjt-d 
.  >tt  the  eiul^if  the  montli.  >      .^      ;- '      .  .  v  \     : 

'■■;.     ■■.,.'•    ■;  ■  ■      -     •■'       ■     ~  :<Hii'pJNfv';;'-.;   ■■'''  ''■'  '^'■-J':'-.;''/;"'..--''-'  -.r^: 
•.Tools   for    shiinnent    to   oin^idi    ]M<iuis   at'e   \vrapfie<l   li'T^  shi]V; 
"meiit  in   the  central   lo,  .1  room  and  deliveriMl  jfi  the  stio'i-k^^^^ 


■  '■  •... 


^i>;-  Illinois  Central  Tool  Catalog 

together  with  re<|uisition  showint;  ihi-  ciiarge'-.'  It  the  '-rder  i» 
.  iilled  in  full,  the  re(|uisilion  iv  lield  !-_\.  the  -tore  departmeiit- 
hilt  it  not.  il  iv  returned  after  lieini;  eheekeil  with  the  >;om«1s 
delivered.  I  he  tool  rinitn  ci'pies  the  ordir  iiiti^  a  reo<ird  I'O'^k 
when  lirst  received,  which  serves  as  their  r<eci»nl;,:;  ;,"'■■ 
.-..■  ,  .;:[.■  :  \t'i  or  \Ti\t;. '  ;  ■...■■^:'-    ^  :.-.       "-"■'''■'._::.:.■■ 

The  pricing  <vf  goods  -hipjied  i^  dviire  li\  the  to-l  deTiartnieiit. 
W  lien  a  sliipment  is  made  up.  llie  price  of, each  article  is  en- 
tered ..II  tlu-  re-inisiri.  n  uliirli  s.:oes  with  41k-  good>  t«t  the  More 
'lepartmeiii.  tliis  ser\  itig.  as  an  um»ii-e  ci!  the  goods  shipped.' 
\  douhle-entry  liookkee]iing  system  is  maintained  and  the  Imm/ks 
are  closed  iiiP.  ]>r<>iit  and  loss  account  at  the  end  of  each  nieriuh 
to  ascertain   whether  tlie  sillini.:   prices  are  high  tnojjgh.  .to;.C'^ver 


^il]  expen^e^.  AM  A^orlv  deliverecl^ihtfw  itu;  owiFtral  t<H»l  r<^om  i^. 
itgaf«Ie<l  as  a  sale  anfl  an  entry  ma<teiu  the  iournal  cluiTgiut: 
»he  Ciiiisignee  aii«i  oreditiny  salt-s,  A  v'ar<|  imlex  reconl  of  all 
'goi.<ls  j^iipped  to  «.msi«le  iw.ints  IS  kvpt .for  n'lcreiice  pur|iost«.; 
1Tie  ihtrnsi«te.sh<ii|»s  are  handk-<I  ill;  the  sajhe  matiiUT  As /attjiide 
points  as  tegartls  .new  tools.       -:\  :    ^  V'.     ""  .      .    ^  .•  C     .';     ;. 

lor  rwiiiing  repairs  to  sniall  y«»t»l$  each  Hi'fiaTyim-ftli.iH  <ije.si|i^^ 
iiate<i;liy  an  aCiConnt  numlKT  ;ts  M»lU>»:s .;  ■:;  ;>^  ' .  ■ ;' ./"'/.  ':  S'  ; 
:    "v       .'   V      "         —'-A    ■.M.'ivl.iiiie   Sln.|i  Tti..y  l<vi.iajr>. .    ,     \  '.-,..  .=      '.  ■' 

'y-  ]'■''■■■■      ■'{■'::-. -'-^irW'  IJoflcT  S!i<.i-.^;r-nil..Retr;.;irS ;;..'•'. V.  :.;"..,'  ■,v,.:^-;'''''-.;'  '-ru  ■'< 
"■'.',■  C-:^--    j;  :  '  \.^;l' .:  l>l;ickMuitii    >ir..ji   'IV-M -.l^|iatrs,.       ;'  '  -   /.  .  .■  •'   ;>;^. :;  .■   -^^  ^■ 
;,:^;  ;    ....     • .    _■  "  J-I*     TiiT  Slii'ti  'lij..!  Kv>»:iir>/V' ■.     y^  .  •  V\  "   /!;.;:^  ■■].': 
:■:■■;■•:;';';  -•.'•;  J^ivRmm.)  Mv.iisi-  "PV;.,!;  i<t-t.;jirs.'\^  -    ;:v.   -,  :,•  :.-^  '.--.'/ ■]"'':' 
';•-.;  '  ;    ;•.;    ■  ■■.^■F.\  C'rir  JVl'J.    l"'"'l':-Kt-tiai^s:;  ■ ;   .-  ..\;  -  i-f-  ";i  .'j;  .  ,-=    .-  ■'■'.' 

I  hiring  the  moiitli  a  great  nuinlicr of  siiialt  yAvi  are  hai^Hi'ii 
ill  the  .s.'inii   iiianner  as  tiH>l  shop  order.  ;tccuiMi|s.  as  niay  In-  se»n  . 


\: 


■'-■■"'    ,'.■■■;.".    .;   Tool    Room    Profit   and    Loss   Account    /   ."':.."         .'  -'•:.  • 

rotiT  tl^t  aCconTpanyiiig  facshiltle  of  a  time  ticket  ;  .XIl  «.t  tluSc  '■ 
harges  appearing  on  time  tickets  are  taken  «ifT  in  the  shop 
mtekeeiKTs  vflRcc  ;m<l  «Jistrihuted  to  tiic'sanve  acvount  in  the 
Tiistrilvutioij  feoH.  At  tlu  eml  oi  the  nvtnth  the  central  1«h.I:: 
r(K.m  is"  rt'nderetl  a  statement  showing  the  total  time  charge*'  " ; 
t<f  each  avcoinvt.  and  is  also  given  ;,  total  pay  roll  stateniem  ^ 
whivh    includes   all    tool   r<H>m    labor  ami;  supervision    expeiise-s.     -' 

V-    At:;theXmrof  the  month,  when  recei\ing  this  statenient  sll<»H-  !•' 
iiiu' till  t fit al  ch.irges  mad.e  against  t^ach  <leiiartinent  sA  the  Uurt)-     :. 
sjdr  shops  an<t  shop  (.rrler  cliarges.  we  close  our  work  cards  t»r  v- 
'^'lol^^' VdVrs  in  the  maniur   shown   in  ihe  illustration.      .\n  ^^\fit-   ■ 
head  cbjirge  'xi  tinted.     Thesv  iificps  cuntstitutc  our  selling  \tx.wx< 

.from  which  all  go<.ds  art-  hilled  .nit.     .\Ve  dispose  of   Hurnstde 
accounts  m  the  same  manner,  adding  the  overhead  to  each  total.  -,.: 

.  aild   iheiii maky.  an  entry    in  iUir   journals   ;ts    follows;  !^ 


.MiiV   j^  "'.    :  Vi;n:tjinV     ."slu'I.     .  .  .  ,  .  ,>■.  ;".'v-.--- 
."■''.      ;■.•"    l<«-|':ii''s  \'\\    SiuuTl   'IsM.K.X  ."  : 

■  -vV. .; '  ■•;M""'-i'  "t  May;  ■  -;■•.■"■ 

■  •'■■;  ^  ."      ■.;.        Sales    ....:■-.  ^ /. ^.^yV^-VivJ 
^\M.:    |4.,iler    SLoj.    .  .  .-.  .  , .:.  w  ,,.';."::; 
-To  RvM.aits  ..n   Siviall   T«»i.ls-;    .'^ 
•        ■ -M..iith   of  Mnv. 

■••:■■--■■■■■■::      ^siiic'   ..:..■;-:.-.,.. ..-:Vi.  ■; 


-:;.;.X"r^ 

.■:.';;i>k: 


?J:>5..t5 


$t^.4« 


Th<^  trtxt  s^)  is  Uj  close  tht  UdgtT  into  profit  and  lor^  ac- 
COM*"?:     Tliet«itat  of  sales  shoWs  tis  at  a  glance  how  much  husi- 


■>.  ■    ',  ■■> 


M- 
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ncss  \vc  have  handled,  while  a  comparison  of  the  inventory 
taken  on  the  first  and  last  of  the  month  shows  the  increase  or 
decrease  in  the  stock,  etc.  The  store  department  renders  a 
statement  of  material  purchased  at  the  close  of  each  month, 
which,  with  the  other  debits  and  credits,  enables  us  to  close  our 
books  into  profit  and  loss  account,  as  shown  in  the  illustration, 
and  thereby  determine  wiiether  nr  not  we  are  covering  our  ex- 
penses. 

The  balance  so  far  has  appeared  in  the  debit  column,  which 
indicates  our  selling  prices  are  a  little  liigher  than  necessary 
to  cover  the  expenses.  Our  catalog  prices  are  from  25  to  100 
per  cent  or  more  lower  than  the  commercial  tool  manufacturers" 
prices.  If  we  cannot  manufacture  an  article  profitably  we  dis- 
continue its  manufacture  altogether.  '•;/.■.  ;^;  ;  .  .••  ■;■.>-:,."  ■";,1-- 
The  man\'  advantages  resulting  from  business  management 
can  only  be  appreciated  when  comparisons  with  old  methods  are 
made.  The  central  tool  room  has  actually  decreased  its  oper- 
ating expense  from  $1,856.80  in  1912  to  $1,337.84   (pay  roll)    in 

:  the  same  month  of  1915.  This  has  been  done  through  reduction 
in  force,  there  now  being  seven  less  men  required  in  the  tool 
(lepartment  than  three  years  ago,  while  the  work  handled  has 
been  more  than  doubled.     It  will  he  noted   from  the  profit  and 

'loss  statement  that  outside  shipments  and  stock  manufactured 
exceed  Burnside  orders,  whereas  but  a  short  time  ago  the  old 
tool  room  employed  a  larger  organization  at  a  nnich  greater  ex- 
pense and  handled  very  little  outside  work.  Another  noticeable 
feature  of  the  new  arrangement  is  the  utilization  of  lower  priced 
tool  steel  for  tool  manufacture.  I'or  instance,  l»y  inserting 
high  speed  blades  in  rose  reimers,  a  reamer  2  in.  in  diameter 
by  16  in.  long  being  considered,  the  cost  of  the  raw  material 
if  made  solid  is  $8.86;  cost  for  inserted  blades  as  fol- 
lows: Six  pieces  high  speed  steel  lH  in.  by  Yi  by  3l4  i"-  weigh- 
ing less  than  one  pound;  and  14  lb.  of  soft  steel  worth  I'j 
cents  per  pound;  or  a  material  expense  of  approximately  71 
cents.  "■"/>>.•'•'■'■;'-.'•■■/:■=  •" '  '''^"" '•;.«rV•v^^•■•.';  ^'\'''/ ''•:'.  .■■'•.Vv;:'-%  i^^'-^; 
The  progress  so  far  made  only  serves  to  emphasize  the  good 
that  can  be  accomplished  through  business  managenur.t  in  rail- 
way shopS|.    .  , 


THE  COST  OF  COMPRESSED  AIR 


METHOD  OF  SECURING  STEAM  GAGES 


BY  W    S.  WHITFORD  ..''"!.• 

■•'*:;'  '.General  Foreman,  Chicago  ft  North  Weslern,  Milwaukee.  Wis.   ;? 

The  illustration  shows  a  steam  gage  bracket  to  which  has  been 
applied  a  simple  attachment  for  holding  the  gage  in  position 
without  the  use  of  bolts  or  machine  screws.  The  device,  origi- 
nated by  J.  Linnehan.  a  machinist  at  this  point,  is  easily  made 


■^^ 


:±x: 


•■"';'■•■;;■  -'■■■:    ■-,■i.^■  •  y'^-A-^ 
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..^.  ./"'Attachment    for   Securing    Steam    Gage   to    the    Bracket 

from  strips  of  3/16  in.  boiler  steel,  the  ends  of  which  at  the  bot- 
tom and  sides  of  the  bracket  are  bent  so  that  they  hold  the  rim 
of  the  steam  gage  securely  in  place  when  the  pipe  union  is  con- 
nected.    By  disconnecting  the  union  the  gage  may  be  removed. 


overshadowed    all    otiier 
luxury  to  be  found  in  on 
compressed  air  is  used  in 
stall  roundhouse  on  some 


BY  THOMAS  F.  CRAWFORD 

Twenty  years  ago  whe*i  pneumatic  tools  were  in  their  infancy 
the  installation  of  an  aii  compressor  did  not  demand  the  care- 
ful study  which  is  now  reciuired,  because  the  wonderful  saving 
in  time  effected  by  the  s  abstitution  of  air  tools   for  hand  tools 

:osts.  Today,  however,  instead  of  a 
y  the  best  and  most  progressive  shops 
every  conceivable  plant  from  the  two- 
isolated  branch  line  to  the  40-pit  main 
shop  at  division  headquaikers.  {■•  .  v.  -  •' '^^^^^'    .     ■,/ 

A  careful  sti:dy  of  t!".e  growth  of  the  Compressed  air  system 
in  the  average  shop  reveals  the  fact  that  the  original  system  has 
been  gradually  extended  ly  additions,  owing  to  the  many  and 
varied  u.ses  to  which  the  high  pressure  air  medium  has  been 
applied.  The  original  sing  e  stage,  200  or  300  cu.  ft.  compressor 
has  been  replaced  i)y  a  (  ross-compound  machine  of  1,500  cu. 
ft.  cai)acity ;  and  it  in  tur  i  has  now  been  supplemented  by  still 
more  modern  and  econom  cal  compressors  with  capacities  rang- 
ing from  3.000  to  5.000  cu.  ft.  of  free  air  per  minute.  Steel  cars 
have  revolutionized  shop  pi  actice,  and  today  the  repair  tracks  are 
demanding  from  500  to  3.C  X)  cu.  ft.  of  air,  where  15  years  ago 

This  phenomenal  development  in 

the  mechanical   department  to  such 

the   i)est   practice   in   air   compressor 

.  enormous  losses  are  daily  incurred 

the   lack   of   studv   devoted   to   the 


all  work  was  done  liy  ban 
many   cases   has   Iiewilderec 
an  extent   that,  in    sjiite  ot 
construction  and  in^-tallati 
through  impro 


nd  ni^-tallatio*.  ei 
jper   piping  aid 
t  subject  of  a\r  < 


istribution.        ..v..  C  .,    . .      .  -   <  ,  . 
ot  us  ng  the  old  piping  as  the  system  is 


\ery  nnportant 

1  he  false  economy 
extended  is  eating  up'hurdreds  of  dollars  every  day  in  the 
l)oiler  room  and  on  the  sw  tciiboard.  It  is  a  well  known  fact 
that  the  cost  of  air  varies  a<  the  pressure  varies ;  in  otiier  words 
it  ci'Sts  uKire  to  comjiress  a  cubic  f<  ot  of  air  to  a  pressure  of 
lUO  11j.,  tlian  to  50  lb.  Consequently  any  arrangement  of  piping 
w  hich  w  ill  tend  to  reduce  tli  t  initial  pressure  at  the  compressor 
will  save  money.  Assilme  f(ir  exami)le  that  a  si. op  is  piped  for 
a  certain  size  compressor  aid  with  the  increased  reciuirements 
the  management  finds  it  ne  essary  to  purchase  a  machine  of 
double  the  capacity.  Then,  is  is  often  the  case,  owing  to  the 
cost  of  the  machine  rigid  ec<  iioniy  is  enforced  as  to  further  ex- 
penditures, with  the  result  th  it  the  important  questi<jn  of  piping 
is  neglected.  The  old  pipinW  is  consi<lered  good  enough  and 
only  the  necessary  extension!;  to  the  car  tracks  or  other  im- 
portant points  are  made.  Xi  engineering  study  of  the  subject 
i'as  been  made  an<l  the  money  saved  at  one  eiul  is  going  up  the 
stack  at  the  other.  j 

Ihis  can  readily  be  seen  \then  a  few  facts  concerning  com- 
pressed air  r.re  considered.  In  the  first  place  loss  of  pressure 
due  to  friction  in  pipe  lines  increases  ver\-  rapidly  as  the  diam- 
eter of  the  pijie  decreases,  yhe  pressure  loss  when  transmit- 
ting 500  cu.    ft.   of   air   per   m  nute  through    1,000   ft.   of  35^-in. 

an  initial  pressure  of  100  lb.  per 
is  cut  down  to  3  in.  the  loss  of 
pressure  jumps  to  3.08  lb.  C  lobe  valves  and  fittings  such  as 
tees  and  elbows  add  greatly  to  the  frictional  loss  and  great  care 
should  be  given  to  their  appliiition.  It  will,  therefore,  be  seen 
that  it  does  not  re<|uire  many  ii)or  conditions  to  build  up  an  un- 
necessary load  on  the  compressor.  .  ,;  .  ,.■■ 

Let  us, consider  a  compressoj'  with  a  capacity  of  3,000  cu.  ft. 
of  free  air  per  minute  operating  during  a  10-hr.  day  at  approxi- 
mately 100  lb.  pressure  and  ass|ime  that  by  some  rearrangement 
or  replacement  of  piping  the  frjctional  transmission  load  on  this 
machine  is  reduced  10  lb.  What  will  the  saving  be?  Under  or- 
dinary or  even  good  railroad  shop  operating  conditions  it  will 
amount  to  nearly  $3  per  day  whjch,  in  a  year  of  300  days,  would 
be  $900.  This  represents  the)  interest  on  an  investment  of 
from  $10,000  to  $15,000,  which  wf)uld  go  a  long  way  in  providing 
new   piping   and   would   pay   fori  considerable   engineering   study. 


l'il)e  amounts  to   1.39  lb.,  with 
s(i.   in.,  while  if  the  pipe  size 


''  ■■: 
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Another  phase  of  the  subject  which  offers  possibiUties  for 
ci  nsiderable  saving  is  the  after-cooling  and  reheating  of  the 
air,  particularly  where  the  moisture  is  excessive  and  the  weather 
cmditions  such  that  long  exposed  lines  are  greatly  affected. 
Tiiis,  however,  is  a  refinement  and  may  be  left  for  investigation 
a  ter  the  greater  faults  are  corrected.  It  is  mentioned  here 
<iinply  for  the  purpose  of  showing  the  extent  of  the  field  that  is 
awaiting  attention. 

Pipe  and  hose  leakage  presents  another  source  of  loss  which 
while    appearing    small,    amounts    to    many    dollars    annually    in 
railroad  operation.     I-ew  master  mechanics  or  shop  superintend- 
.   tilts   realize   what   a  leak   signifies   in    dollars   and   cents.     They 
'  know  it  amounts  to  something  and  that  it  should  not  exist,  but 
their  attention  is  taken  up  by  things  which  are  of  more  imme- 
■;  (liate  importance  as  far  as  their  daily  duties  are  concerned.     But 
when    it   is   realized   that    iur   every   leak   amounting   to    1/64   in. 
Ill  diameter  on  a  100  lb.  pressure  line  there  is  a  loss  of  1.2  cents 
per  day,  while  for  a  leak  amounting  to  only  1/16  in.  there  is  the 
enormous  loss  of  19.35  cents  per  day,  the  subject  of  leaks  as- 
.suines  some  importance.     Add  up  all  the  leaks  from  Xew   York 
to  Chicago  for  instance,  on  one  of  our  trunk  line  railroads  and 
it  will  be  found  that  there  is  quite  a  sum  of  money  that  is  sim- 
ply vanishing  into  the  air. 

In   the   ordinary   railroad   shop   installation  Iiaving  a  capacity 

of  from   1,000  to  5,000  cu.  ft.  of  free  air  per  minute  it  is  fair  to 

assume  that  it  is  costing  from  2.5  cents  to  3  cents  per  day  of  10 

hours  for  every  cubic  foot  of  air  per  minute  that  is  compressed, 

while    in    smaller    plants    where    single    stage    compressors    and 

<ither  old  types  of  machines   are   used,   the   cost   may  be  much 

higher.    This  is  particularly  true  in  roundhouses  and  small  shops 

using  tubular   boilers  without  feed  water  heaters.     With   these 

costs  as  a  basis,  another  field  of  economy  still  greater  than  those 

already  considered  becomes  evident.    It  is  tlie  operation  and  care 

;;;  of  pneumatic  tools.  -       "     -.'    "K":   '    \"' -^     -v- 

...  ■     Even  ten  years  ago  little  attention  was  given  to  this  important 

■".subject,  and  if  the  tools  were  lucky  enough  to  get  any  attention 

•it  was  probably    from   some  handy  oian   passing  out  drills  and 

■  taps  from  the  tool  room  window.     The  continuous  and  almost 
universal  use  of  pneumatic  tools  today  brings  up  the   question 

;  not  only  of  repairs,  but  of  economy  of  operation.  Instead  of 
:V  waiting  until  a  motor  or  hammer  is  broken  down  before  tagging 

•  it  for  the  tool  room  it  should  be  periodically  inspected  and  re- 

•  paired,  and  there  should  be  kept  a  systematic  record  of  the  con- 
dition of  each  tool  as  well  as  the  cost  of  its  upkeep. 

The  air  consumption  of  each  tool  should  be  studied.     Xo  up- 
'.-to-date  shop  can  afford  to  keep  antiquated  tools  of  obsolete  de- 
.    sign  operating  on  its  floor  when  it  is  realized  that  the  cost  of 
air  is   so  great.     Even  the  most  modern  four-piston  air  motor 
consumes  from  50  to  60  cu.  ft.  of  air  per  minute,  and  when  it  is 
.   considered  that  through  wear  or  lack  of  attention  it  is  often  con- 
•:  :suming  70  or  80  cu.  ft.,  a  loss  in  actual  dollars  and  cents  is  evi- 
dent, which  will,  many  times  over,  pay  for  the  repair  parts  and 
labor  necessary  to  place  the  tool  in  first  class  operating  condition, 
or  even  purchase  a  new  one  to  replace  it. 

In  order  to  emphasize  the  importance  of  maintenance,  atten- 

■  tion  is  called  to  the  fact  that  on  a  full  load  basis  for  equal  pe- 
■'  riods  the  cost  of  the  compressed  air  required  to  operate  an  or- 

■  dinary  35-lb.  pneumatic  drill  used  for  such  work  as  staybolt  tap- 
:  ping,  etc.,  is  from  two  and  one-half  to  three  times  as  great  as  the 
■.cost  of  electricity  to  drive  an  18-in.  engine  lathe.       •.i.v-.'.vy  i^.-, 

The  standard  four-piston  type  air  motor  has  a  crank  speed  vary- 
■;ing  from  2.000  to  2.500  revolutions  per  minute,  but  as  this  is 
.  geared  down  at  the  spindle  to  a  speed  suitable  for  the  class  of 

work  on  which  it  is  to  be   used  the  casual  observer  does  not 

realize  the  amount  of  action  taking  place  inside  the  metal  casing. 

However,  it  is  readily  seen  that  with  these  little  air  pistons 
^;;  operating  at  such  high  speeds  it  does  not  require  a  great  amount 
- -of  false  adjustment  or  wear  to  soon  result  in  a  large  increase 

in  air  consumption.  With  the  actual  cost  of  air  known  and 
...knowing  the   cost  of  the  various   repair  parts,   such   as   pistons. 


bushings,  valves,  etc.,  it  is  an  easy  matter  to  determine  the 
economic  high  and  low  limits  for  every  tool  and  to  establish  a 
system  by  which  repairs  are  made  on  a  basis  of  air  consumption 
tests  rather  than  under  present  practice. 

The  apparatus  necessary  for  testing  air  consumption  and 
power  developed,  covering  both  pneumatic  motors  and  hammers 
is  inexpensive  and  can  be  operated  if  desired  bj'  a  second  or 
third  year  apprentice.  Data  can  be  kept  in  such  shape  that  every 
tool  will  have  its  record  on  tile  covering  both  the  tests  made 
and  the  parts  replaced.  With  such  a  system  in  operation,  if  an 
air  motor,  the  card  record  of  which  shows  a  normal  air  con-: 
sumption  of  50  cu.  ft.  per  minute,  is  sent  in  for  test  and  is 
found  to  have  a  consumption  of  60  cu.  ft.  per  minute,  on  a 
basis  of  three  cents  per  day  for  each  cul>ic  foot  per  minute,  it 
is  wasting  30  cents  per  day,  or  $9  per  month  of  30  days.  It 
will  not  require  much  calculating  to  show  that  regardless  of 
the  service  which  this  tool  may  be  giving  it  should  go  to  thei 
repair  beiich.  :'.x   ;  .'  ■  ■      :  .      V^j=^-\\'' ,■/■'^:V^^:.:^■vv  '^'v^^  ': 

The  same  idea  applies  to  the  various  types  of  hammers,  all 
of  which  are  at  times  eating  up  many  times  their  worth  when 
to  outward  appearances  they  are  in  lirst  class  condition.  With 
a  hammer,  however,  the  waste  is  not  so  great,  as  it  is  held  in. 
the  hand  in  such  a  manner  that  the  operator  becomes  extremely, 
sensitive  to  its  operation  and  can  often  tell  from  "the  feel"  that 
it  is  taking  too  much  air.  However,  the  average  shopman  has 
never  had  impressed  upon  him  the  great  cost  of  compressed  aif : 
and  his  education  in  the  matter  by  the  methods  now  utilized  in 
safety  promotion  work  would  undoubtedly  result  in  eliminat- 
ing many  wastes. 


A  FEW  FACTS  ABOUT  INSPECTING  • 

:■^■•^:•;■.^:.y  >:••.:,     BOILERS'^--V.:::;----Xa^;."  :V.;v 


To  l)ecome  a  good  boiler  insiK>ctor  does  not  require  any 
especial  gifts  or  qualitications.  About  all  rec|uired  is  the  neces- 
sary 'know-how  '  and  some  horse  sense,  and  the  more  of  it  the 
better  for  both  inspector  and  Ixnler.  The  good  inspector  must- 
know  enough  about  boiler  design  to  tell  when  a  l)oiler  is  safe/, 
or  not  under  the  pressure  desired  to  be  carried.  He  must  also 
be  enough  of  a  boiler  maker  to  know  when  work  is  well  or  poorly 
done,  and  must  be  able  to-recognize  errors  and  omissions  in  boiler 
construction  as  well  as  in  its  design,    [yx- .■/%•■- >;:,^:^.---./\  ■'•'=j:-- . 

The  boiler  inspector  must  have  one  faculty  well  developed. 
which  is  born  in  some  people,  can  be  cultivated  by  others,  but 
which  must  be  part  of  the  mental  make-up  of  every  successful 
l>oiler  inspector.  This  is  the  faculty  of  seeing  things — the  abil- 
ity  to  take  one  look  into  a  window  and  then  describe  more 
things  than  you  thought  possible  to.  be  placed  in  a  room,  much 

less    a    shop    window.  'y:_:\' :^''^'y-:w:-''_'::':-i-''^:  :■■:., \'-  ■■'^■-'y. 

Just  line  up  the  candidates  for  a  position  as  boiler  inspector,;^ 
take  them  one  at  a  time  to  a  window,  or  a  bank  of  shelves,  upon 
which  you  have  arranged  in  plain  sight  one  hundred  different  ar- 
ticles— tools,  bolts,  nuts,  familiar  things  pertinent  to  the  boiler 
shop  and  its  surroundings.     With  one  hundred  articles  in  plaiil.\ 
sight,  bring  each  candidate  in   front  of  the  window  or  cabinet 
which  is  covered  by  doors  or  by  a  curtain.     Tell  each  man  that 
you  are  going  to  show  him  the  things  inside  the  cabinet  for  ex- 
actly ten  seconds,  after, which  he  is  to  name  each  thing  he  sees. 
Draw  aside  the  doors  or  curtain,  give  each  man  ten  seconds  and 
then  immediately  let  him  name  the  things  he  has  seen  and  let  a 
stenographer  take  down  the  names  he  mentions.     If  you  don't 
have  a  stenographer  handy,  let  somebody  take  down  the  namesr 
in  long  hand.     If  the  man  is  not  unusual,  or  trained  in  using 
his  eyes,  he  won't  see  so  many  things  that  you  can't  write  them 
all  down  in  a  few  minutes.     Sometimes,  as  in  the  case  of  can-" 
didates  who  are  a  bit  diffident  and  apt  to  become  confused,  just 
give  each  man  a  pad  of  paper  and  let  him  write  down  the  names 


*From  an  article  bv  Tames  Francis,  appearing  in  the  June,  1915,  number-.', 
of  The  rioHer  Maker.  -i  :  ..-;.:....•.  -  r.-. 
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.;    himself.     He  can  usually  remember  mure  of  them  wluii  trcatetl 
•.5.  in  this  way. 

.-       The  inspector's  bag  should  always  contain  candles.     They  are 

.-not  always  to  be  had  on  the  spot.     Put  in  also  a  light  hatchet- 

:'■  pene  hammer  and  a  small  cold  chisel.     I  always  carried  in  my 

.  ■  kit  two  light  but  strong  steel  chains  and  two  small  Vale  padlocks. 

:'  .AA'henever  1  had  to  go  into  one  of  a  battery  of  Ixjilers.  I  always 

'..made  sure  that  the  steam  valve  and  the   feed  valve  which  pre- 

y  vented  hot  water  or  steam  from  reaching  me  from  adjacent  bojl- 

{^.  ers  were  so  chained  and  locked  that  they  could  not  be  opened 

■  while   I   was  inside  the  boiler  to  be   inspected.      It  doesn't   do  a 

'-man's  nerves  any  good  to   hear  a  laborer  working  around   the 

,:valves  which  cut  his  boiler  from  those  under  pressure  on  either 

•side  of  him.  •    -   : .  ;i     •  '-."■': 

If  there  be  any  defect  in  a  boiler,  he  sure  you  tind  it.     That  is 
'what    boiler    inspection    is    for.      It    does    no    good   to   look    into, 
over  and  under  a  steam  boiler  and  not  see  everything  there  is  to 
,be  seen.     And  here  is  where  the  training  of  looking  at  the  ar- 
ticles in  a  window  or  cabinet  comes  into  play,  for  the  man  who 
sees  the  most  things  in  the  cabinet  can  see  the  most  things  about 
a  boiler,  and.  be  these  things  good  or  bad,  it  is  the  inspector's 
■;:.business  to  see  all  of  them.       ■'':■,  '";■  <^~':•. ;.'■•■;    '  :-.  '.' •~'■.■••^''.'-"v■•;  ^ 
"Whenever    you    see    a    luad.    hit    it."    is    the    only    safe    rule. 
Take   absolutely   nothing    for   granted.     See   everything   and   see 
just  what  condition  everything  is  in.     Perhaps  you  have  gone  all 
■'over  a  boiler  and  have  found  nothing  wrong  and  yoii  are  at  the 
front   end.   inside,   with  your   head  poked   in   among  the   braces, 
looking  after  the  fastenings  of  the  liraces  to  the  shell.     F'erhaps 
;  you  have  examined  and  sounded  all  the  braces  but  one.  and  to 
get  at  this  one  you  have  to  back  out  from  your  position  among 
the  braces,  work  your  way  around  to  the  other  side  of  the  lioiler 
and   worm   yourself  in  among  the   tubes   again   on   that    side  of 
the  boiler.     In  a  case  of  this  kind  the  temptation  is  very  great 
■.to  say:  "There's  nothing  wrong  with  that  brace — no  use  bother- 
ing to  look  at  that  one,  for  I  have  looked  at  every  other  Itrace 
in  the  l)oiler  and  they  are  all  O.  K. ;  probably  that  one  is  all  right 
too.  so  I  won't  bother  to  crawl  in  and  look  at  it."    Uont  you  ever 
do  such   a  thing,   for  if  you   do  so  you   will   be  no  good   as   a 
boiler  inspector  and  might  as  well  quit  the  business.     There  is 
..a  possibility  that  the  brace  you  don't  look  at  may  be  <lefecti\e. 
To  emphasize  the  necessity   for   being  always  on   the   lookout 
and  never  slighting  even  the  smallest  tiding  ii   a  l)oikr   I    u:ml 
to  tell  about  one  thing  that  happened  to  me  wliich  led  nie  to  do 
more  hammering  and  more  poking  around  in   corners  where    I 
couldn't   see  very   well,  and  where  there   nii}ilit  be  corrosion  or 
cracks  or  deposit  or  some  other  weakening  action  going  on   in 
its  hidden  way.     I  had  been  all  through,  inside  and  outside,  of  a 
large   return   tubular  boiler  and   had   found   nothing   wrong,  1)Ut 
intended  to  report  adversely  regarding  the  covering  of  the  boiler, 
which    was   of  brick,   laid   in   arched   form   over  the   to])  of  the 
boiler — a  very  bad  arrangement,  largely  in  use  in  cold  latitudes 
several  years  ago,  but  happily  seldom  seen  now.     I    was  inside 
the  boiler,  had  looked  at  both  heads  and  had  worked   my  way 
back   to   the   manhole,    in    readiness   to   come   out   of  the   Imiler. 
From  some  cause  or  other,  not  clear  to  me  even  now,  1   rolled 
over  on  my  back  and  laid  there  a  few  seconds,  looking  around 
at   everything    I    could    see.    and    apparently    everything   was    in 
good    shape.      I    was   just   going   to    swing   myself   up    into    the 
manhole  when  a  streak  on  the  boiler  shell  about  2  ft.  from  the 
manhole  happened  to  catch  my  eye,  and  from   force  of  habit.   I 
struck  the  spot  with  my  hammer.     I  did  not  like  the  ring  from 
that  blow  and  struck  the  shell  many  times  around  and  in  that 
streak  of  rust ;  then   I  got  out  of  the  boiler,  located  the  spot  on 
top  and   tore  off  a   section   of  the  brick  covering  and   laid  bare 
the  shell.     I  did  more  hammering  there  and  dislodged  a  great 
mass  of  rust  and  corrosion  where  water  from  a  leaky  pipe  over- 
head had  been   seeping   down  through   the  brick   work  ujjon   the 
boiler  shell  for  several  years.     When  the  boiler  was  shut  down 
there  was  no  water  in   the  pipe  and  no  leakage,   hence   no   in- 
spector had  caught  the  fact.,..      -.••....-:    •.  .       .         ...• 


After  digging  and  h^nmering  all  the  rust  away  the  shell  at  t'  e 
rusted  place  was  founi  so  very  thin  that  a  well-directed  bl  w 
from  the  pene  of  the  hbmmer  went  through  the  shell. 

In  the  course  of  many  inspections,  I  have  found  quite  a  nui  ,- 
her  of  defects  which  ^vould  have  slipped  past  me  had  1  ev  r 
taken  anything  for  grafted. 

But  as  greatly  as  I  \Tas  surprised  over  the  boiler  in  questio  1. 
my  company  was  even  more  surprised  a  short  time  afterwar*  s 
when  they  received  a  bill  for  repairs  from  the  owner  of  tl  e 
boiler  in  question.  Thi  bill  was  accompanied  by  a  very  sho.t 
letter,  requesting  immediate  settlement  of  the  bill,  and  statin.; 
that  it  was  sent  to  the  insurance  and  inspection  company  fur 
the  reason  that  their  inspector  broke   the  boiler!      ..,'-.  .•      ' 
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LOCOMOTIVES* 
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BY    J.    R.    BRITTON 
Schedule  Inspector,  Angas  Shops,  Canadian  Pacific,    Montreal,  Que. 


Locomotive  valve  sett 


gas  shops,  L 

ers  in  the 


past  have  been  left  very  mnth 


to  their  own   resources, 
.setting    with    more    or 
Systematic  valve  setting, 


bus  allowing  various  methods  of  valve 
l;ss  difference  in  the  results  obtained, 
when  commonly  understood  and  agreed 
upon,  would  insure  dctii  ite  methods  which  would  be  defmitely 
slated  to  cover  each  desi  jn  of  valve  gear  on  the  various  classes 
of  engines,  in  order  to  dmelop  maximum  power  and  speed  when 
working  in  the  running  reverse  gear  position.  It  would  includr 
an  information  sheet  fdr  the  valve  setters,  containing  lead 
specifications  and  other  r  ecessary  points  to  be  observed  durin.i.; 
valve  setting.  Some  time!  ago  a  step  was  made  in  this  direction 
l)y  issuing  information  sheets  giving  specified  full  gear  lead  for  the 
various  classes  of  engines'in  the  Canadian  Pacific  Angus  Shops. 
The  system  recommended  is  to  carry  this  still  further,  coverint; 
definitely  all  other  necessary  details  relating  to  valve  setting  and 
establishing  a  common  pra  tice  to  be  observed  by  all.  This  would 
lie  supplemented  by  a  printed  work  report,  which  would  lie  in 
iti-elf  a  fair  guide  to  the  ujiinformed.  This  would  be  filled  in  by 
the  man  setting  the  valves  and  would  render  a  statement  of  the 
\  arious  points  necessary  ft  r  accurate  valve  setting,  showing  that 
they  had  been  properly  ob<  erved.  Lead  and  full  gear  port  open- 
ings would  be  noted  on  tic  work  report,  thereby  exposing  any 
deviation  from  specifications  imniediateh,  which  could  be  taken 
care  of  Iiefore  the  engine    eft  for  an  outside  point.      ■'  1.  :^r'\:^^J: 

Valve  setting  is  the  moit  important  work  in  connection  with 
the  construction  or  repaii  of  a  locomotive.  In  the  past  the 
tendency  has  been  to  set  th  i  valves  on  all  classes  of  locomotives. 
/.  ('.,  freight,  switch  and  [  assenger  engines  more  or  less  alike, 
but  this  system  would  allokv  of  a  definite  valve  setting  to  suit 
tlie  conditions  under  which  leach  class  of  engine  works. 

When  a  locomotive  is  talaen  into  a  shop  for  general  repairs  its 
motion  is  carefully  inspectep  and  all  worn  parts  retjuiring  repairs 
are  taken  care  of  by  the  michine  shop.  After  this  it  is  returned 
t)  the  erecting  shop,  where  it  is  re-assembled  and  put  up,  either 
by  the  man  who  is  to  set  the  valves  or  under  his  supervisi<in. 
Under  the  system  suggestedlall  parts  would  have  to  cf>mply  with 
the  standard  instructions  anil  in  addition  to  this  the  valve  setter 
would  be  exiiected  to  check  jthe  location  and  lengths  of  parts  of 
the  valve  gear,  particularly  t|ie  reverse  shafts,  reverse  shaft  arms 
and  in  the  case  of  Walsch^ert  gear,  combination  levers,  union 
links,  radius  rods,  etc.  Noi  deviation  from  the  first  setting  of 
eccentric  crank  arms  or  ec<4entrics  would  be  necessary,  .-\fter 
the  valves  are  set  the  cut-ofrFs  are  generally  taken  in  order  to 
prove  the  work.  This  timt  would  lie  saved  in  manv  cases 
Another  advantage  of  such  i  system  would  be  the  establishment 
of  a  general  understanding,  [which  would  eliminate  the  cost  of 


further  re-adjustments  at  ou 
of  opinion. 


'From  a  paper  read  before  the 


side  points,  owing  to  the  diflFerence 


[Canadian   Railway  Club,  .\pril   13,  1915. 


•'^^Y. 
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W  ELDING  COPPER  AND  COPPER  ALLOYS 
BY  ACETYLENE    METHODS 


:^;-       '       ■  BY    J.    F.    SPRINGER 

Theoretically,  the  uxj-acetylene  process  of  welding  is  applicable 
to  all  metals.  The  heat  supplied  is  ample  to  fuse  any  of  the 
mttals,  including  even  platinum.  Practically,  however,  it  has  been 
found  necessary  to  limit  the  process.  There  are  so  many  matters 
tli.it  have  to  be  cared  for  that  it  is  no  wonder  that  the  commercial 
iiiMCtice  of  a  few  years  has  not  caught  up  with  theory.  Aluminum 
Wilding  presented  difficulties.  These  have  been  pretty  well  re- 
;,.;niov,ed,  so  that  today  aluminum  may  be  welded  with  almost,  if 
not  quite  as  much  certainty  as  steel.  Copper  welding  has  proved 
more  difticult  still :  and  it  has  only  been  for  a  very  moderate 
Kngth  of  time  that  it  could  be  done,  even  by  a  few  operators, 
with  commercial  success.  The  difficulties  have  now  been  pretty 
.well  overcome. 

It  is  the  purpose  of  this  article  to  set   forth  l)rietly  the   main 

lines  of  the  practical  advance.     The  reader  is  cautioned,  however, 

:^not  to  consider  himself  a  copper  welder  as  soon  as  he  has  finished 

reading  this  acct)unt.    In  order  to  attain  proficiency  and  certainty, 

lie  should  go  through  a  period  of  actually  trying  out  his  newly 

ac(|uired  knowledge  upon  work  of  little  or  no  value.    The  present 

article   may   be   regarded   as   a   guide   that   points   out   the   main 

..matters,  showing  the  acetylene  welder  along  which  lines  success 

'    i<  to  be  expected. 

While  copper  is  the  metal  specifically  treated  in  this  article. 
.•Vjthe  directions  should  be  regarded  as  having  greater  or  less  ap- 
*"  plication  to  its  multitudinous  alloys.  Rolled  commercial  copper 
J.  has  a  specific  gravity  of  about  8.9.  Copper  in  other  forms  will 
;.  not  vary  greatly  from  this  in  its  specific  gravity.  It  is.  accord- 
•■<ingly,  distinctly  heavier  than  iron  or  steel.  Its  specific  heat  is 
■:' U.094;  that  of  steel  is  0.118.  Accordingly,  a  less  quantity  of  heat 
'■•{20  per  cent  less)  is  required  to  raise  the  temperature  of  copper 
^' itlian  is  the  case  when  dealing  with  steel.  The  temperature  of 
;•'  fusion  of  copper  is  about  1.982  deg.,  I-'ahrenheit ;  that  of  steel  is. 
r /say,  2.500.  Copper  is.  consequently,  not  only  easier  to  heat  up. 
i;*'but  the  terminal  point  is  very  much  lower. 

In  practical  oi)erations  with  the  gas  torch,  the  ease  of  raising 
tlio  temperature  to  the  welding  point  is  more  or  less  offset  by  the 
excessively  high  heat  conductivity  of  copper.  With  the  thermal 
conductivity  of  silver  taken  as  a  standard,  those  of  copper  and 
sieel  are.  respectively,  73.6  and  11.6  per  cent  of  that  of  silver. 
,'  'Ihe  parts  of  the  copper  work  adjacent  to  the  immediate  region 
of  welding  carry  off  the  heat  more  than  six  times  as  fast  as  would 

■  l)e  the  case  if  the  metal  were  steel. 

,  ,c     Taking    all    the    foregoing    facts    into    consideration,    there    is 

•  perhaps  not  much  difference  with  copper  work  in  the  amount  of 
■'.heat  that  has  to  be  poured  into  the  joint  than  with  steel  work. 

Consider,  however,  other  matters.    The  swift  conduction  of  heat 
"I'erates  to  create  a  wide  zone  of  highly  heated  metal  on  either 

■  side  of  the  joint.    While  the  temperatures  of  these  zones  may  be 
Iv'lower  than  those  of  similar  zones  in  steel  welding,  still  the  fact 

;  remains  that  they  are  high  relatively  to  the  fusion  point  of  copper, 

■.;.and  this  is  what  is  important.     The  sluggish  conductivity  of  steel 

r  enables  local  heating  to  be  done  without  involving  more  than  a 

narrow  region  on  either  side;  the  rapid  conductivity  of  copper 

.spreads  the  high  temperatures  to  considerable  distances. 

The  coefficient  of  expansion  and  contraction  is  for  copper  much 
.  liigher  than  for  steel.    The  result  is  that  the  contraction  in  the 
;•:-  copper  weld  will  go  on  more  rapidly  as  cooling  takes  place  sub- 
sequent to  welding.     The  total  amount  of  contraction  is  probably 
.less  than   for   steel,  because  of  the  much  lower  temperature  of 
■fusion:  so  that  this  is  not  the  thing  to  watch,  but  the  rate  of 

•  C(.ntraction. 

(:  The  wide  zones  of  highly  heated  copper  introduce  a  considerable 
difficulty,  perhaps  the  greatest  of  all.     Copper  has  the  property 

-  oi  alisorbing  considerable  quantities  of  oxygen  from  the  atmos- 
phere.   The  effect  is  to  reduce  the  melting  point  for  the  affected 


parts.     Further,  when  just  below  its  fusion  temperature,  copper  v}.-"^ '•;;■;■ 
passes  into  a  condition  of  such  a  character  that  mechanical  opera-  ''^-^y  -y'r 
tions  upon  the  metal  tend  to  reduce  it  to  a  powder.     If  tensile    ;  v.;^:: 
strains  occur  while  the  copper  work  passes  through  the  dangerous    ^    Z;^ 
temperature  zone,  then  cracks  are  to  be  expected.  '::'V/^^ 

In  order  to  prevent  burning  of  the  metal  through  exposure  to  ,4" .:  •. 
the   air.   it  is  advisable  to  protect   in   some  way  the   regions  to  .;■:;:• - 
either  side  of  the  joint.     One  method  of  doing  this  is  to  provide  ;;:'.;^^. 
a  tough   coating  over   the   regions   which    may   suffer  exposure,  y.-"-; 
Another   is   to   supply    through    the   welding   rod   some   material  •-.;;•    . 
which   will    spread   over   the    work   and    nullify   by   its   oxidizing  ;,.\....; 
power  the  effects  of  the  oxygen  in  the  atmosphere.    But  we  must     "'T^"   ;:. 
go  further  back  than  this.     The  very  flame  which  supplies  the:;        '.  / 
heat  is  fed  by  a  mixture  of  oxygen  and  a  fuel  .gas.     If  there  is.,--../   ; 
an  excess  of  oxygen  in  this  mixture,  we  must  expect  this  excess  ;'.•   v 
to  operate  against  the  copper  itself.     It  is  advisable,  then,  that  .:::.-   v.. 
the   adjustment   of   the   torch   shall  provide   for  a   deficiency   of .     'f  ^ 
oxygen,  or,  what  is  the  same  thing,  for  an  excess  of  the  fuel  gas.  :  J.'./;. 
In    oxy-acetylene    welding,   the    small,    inner    fiaii.e    is    a    notable  /;',  /  Iv 
feature.    For  steel  welding,  this  flame  is  white  and  is  surrounded . ..;..>.  i.r-''. 
by  a  deep-blue,  transparent  enveloping  flame.     It  is  >upposed  that   .'^  '  ., 
the  inner  flame.  fr<jm  a  point  just  beyond  the  exit  to  the  tip.  or.  •::'.;, " 
nearly  to  the  tip,  consists  of  carbon,  hydrogen  and  oxygen  in  an  ^'^ ^: 
uiicombined  state.     The  carbon  and  hydrogen  are  the  product*       'f ; 
of  the  disintegration  of  the  acetylene.     Evidently,  then,  the  c*'P~i.:'.;. 
per  work  should  not  be  exposed  to  the  free  oxygen  in  this  inner*  ;"";,•. 
flame.     The  condition  of  the  flames  corresponding  to  an  excess.  .  I    V 
of  acetylene  is  indicated  by  the  little  inner  flame  becoming  les«:    ..":.••■ :;; 
sharply    defined   and    assuming   a   yellowish    color.      This   is   the^\' ;::■..;■■ 
condition  sought  for  copper  welding.     It  is  well  to  be  familiar^;., .  ■; 
with  the  condition  of  the  flames  when  the  dangerous  (for  copper".  ;, 
work)    excess    of   oxygen   occurs.     This    may   be   noted    by    tlie- .."  ; 
diminished  size  of  the  inner  flame  and  the  appearance  of  a  violet.j;.:.^.-:,. 
color.   ::..--V, .■■.:.;::.'       ^  ■'    '    - .  "•- '}:V.^ -.^^  :^.-;w'--  '"'O;-  >;.:s'"---  .  < '0^ 

It  is  considered  gcMid  to  add  a  smal!  amount  of  altiTrnriiini."  .v/;"  r 
when  welding  copper.  Tliis  aluminum  may  be  added  to  the<r.;:;  •:' 
welding  rod,  and  its  percentage  should  not  be  more  than  O.OL^- ■;..:,'•  •• 
It  is  said  to  produce  about  the  same  effect  as  does  aluminum  >."'' -'" 
Vihen  added  to  molten  steel.  It  seems  to  act  as  a  scavenger,:;  •"  vi.."^-; 
gathering  to  itself  the  impurities  in  the  pool  of  molten  metal:,;  ■'  .-r. 
at  the  welding  point.  Since  aluminum  is  itself  very  light,  it  will  -;:>..  T-\.v 
rise  quickly  to  the  surface.        ;  ■V'i-,».v;v  -  f  w  S"  va-  -N   ~,0w  .::/!. "    '%.  i-- 

The  welding  rod   may  advantageously  contain   a   de-oxKlizingf"  .;  :';', 
material,  such  as  phosphorus.    It  is  claimed,  however,  that,  if  the-.x     ;;, 
de-oxidizing  materials  l)e  other  than   phosphorus,   then   the   in--.- ■ .  ■    ■'•'; 
tioduction  of  phosphorus  through  the  flame  may  result  injurimisly.  J:';-'- 

In  the  process  of  welding,  more  or  less  of  the  protoxide  of        ;:;.,. 
copper  will  be  formed.     This  will  occur,  in  part  at  least,  in  the 
form  of  an  alloy  with  metallic  copper.     It  is  necessary  to  get  rid 
of  it.     Further,  the  de-oxidizing  materials  used  in  the  welding^:::;;!    ■.::'; 
rod  will  form  comljinations  with  oxygen.     These  must  also  be 
eliminated.     A  list  of  de-oxidizing  materials  follows :    Tin,  zinc» 
nickel,      iron,      manganese,      phosphorus.      silicon.      aluminum.    '   "'^V' 
magnesium.    These  are  given  in  the  order  of  their  activity,  the        ,;/;" 
latter  ones  having  the  greater  activities,     ;i^^v/;-ty::.:.•,      .;.:■:.  .^^  i' ^v 
In  order  to  protect  the  heated  surfaces  to  either  side  bf  the       :;•'.". 
joint    from    the    injurious    effects    of   the    atmosphere,    a    special        *:./r;-.' 
powder  may  be  employed.    The  powder  may  be  spread  over  the;  >-V.  T: 
surfaces  in  the  form  of  a  paste  before  beginning  welding.     Thc:     • :" !  ■  ..\ 
mode  of  operation  of  some  of  these  powders  is  as  follows.     The 
heating  of  the   metal   results  in   melting  the   powder   and   the     . 
formation  of  a  skin  which  covers  the  metallic  surface  and  thus '.     ' 
shuts  out  the  oxygen  of  the  air.     Here  a  lesson  may  he  takeirV^3.:i.'.r:' 
from  the  art  of  hard-soldering.    Borax  is  employed  for  just  about 
the  same  reasons  as  obtain  in  welding.    The  borax  must  not  I>e 
used   in  its  commercial   form,  but  must  first  l)c  cleared  of   its 
water  of  crystallization ;  otherwise,  the  water  is  liable  to  decom- 
position into  its  elements,  whereupon  we  have  free  oxygen.     In- 
stead of  borax,  certain  silicates  may  be  used.     Powdered  glass, 
pulverized  gravel  or  clay  may  be  employed.     However,  we  may       '^/^ 
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add  to  our  powder  ingredients  which  actively  shield  against 
oxygen  by  their  avidity  for  it.  A  preparation  of  sodium,  phos- 
phorus, boron  or  magnesium  is  suited  for  this  purpose.  Pul- 
verized wood  charcoal  may  also  be  added.  In  compounding  a 
:  welding  powder,  the  rule  should  l)e  observed  to  include  no  sub- 
stance whose  specific  gravity  is  greater  than  that  of  the  metal  in 
the  molten  weld,  otherwise,  they  can  not  be  depended  upon  to 
rise  to  the  surface  and  are  pretty   sure  to  become  entangled  in 

•  "the  material  of  the  weld.     In  order  to  make  the  welding  powder 

into  a  paste,  either  water  or  alcohol  may  be  used.  In  this  case, 
the  water  will  nut  liave  the  injurious  effect  which  is  to  be  e.K- 
pected  from  the  water  of  crystallization.  It  will  here  be  quickly 
evaporated  instead  of  being  decomposed  into  its  elements.       '      ■ 

;.;     It  is  considered  important  that  the  pulverization  of  the  com- 
ponent substances  in  tlic  welding  powder  shall  be  carried   pretty 
far.     Tlie  grains   should  in   size  appro.xiniate   pai-ticles  of   dust 
I'VVith  rather  large  grains  there  is  the  possibility  of  vaporization 

...or  fusion  of  one  before  another;  while,  if  the  finely  powdered 
condition    obtains,   tlie   behavior   is    similar   to   that   of  an   alloy. 

■.V' The  average   melting  point   for  the   powder  must  be  Ijelow   the 
'aiielting  point  of  the  copper;   and   the  vaporization   point  of  the 

"powder  must  at  least  etpial  the  melting  point  of  the  nulal.     That 

..is   to   say,   the   powder   must    melt   but   not    vaporize   during   the 

•  '  .velding  operations. 

•  In  copper  welding,  the  acetylene  process  is  to  be  regarded  as 
.superior  to  the  hydrogen  procedure.     Perhaps  this  remark  should 

be  made  much  stronger.  Sufficient  reasons  for  preferring  the 
o\y-acetylene  system  consist.  ( 1  )  in  the  avidity  with  which 
mohen  copper  abs<)ri)s  liydrogen  gas,  and  (2)  in  the  fact  tliat  one 
of  the  final  products  of  the  oxy-acetylene  torcli  is  carbon  dii)xide. 
This  gas  has  the  property  of  freeing  copper  of  absorljed  hydroyen. 
Tile  importance  of  a  clear  understanding  of  this  matter  will 
justify  a  brief  outline  of  tlie  probal)le  clieinical  reactions.  In 
the  case  of  the  oxy-hydrogen  torch,  a  mixture  of  oxygen  and 
hydrogen  issues  from  the  tip;  the  oxygen  coml)ines  with  hy- 
drogen and  water  vapor  results.  liowever.  in  practice,  it  is  found 
necessary  to  supply  In  drogen  in  an  amount  exceeding  that  re- 
quired by  the  oxygen.    No  doubt  it  is  this  excess  hydrogen  whose 

"burning  by  means  of  the  oxygen  of  the  air  causes  the  existence 
of  the  enormous  tlame.  The  n.xy-acetylene  llame  may  be  di\ided 
into   three   i)arts.      Ihe   bright   innermost   flame   is   understood   to 

V  contain  oxygen,  carbon  and  in  drogen  in  an  uncombined  form. 
Surrounding  this  bright  innermost  fiame  is  a  kind  of  envelope  in 
which  it  is  understood  that  the  hydrogen  remains  as  it  is  and  the 
carbon  is  burnt  U)  carbon  monoxide.  I'inally,  there  is  the  large 
exterior  enveloping  tlame  where  the  hydrogen  is  supposed  to  be 
burnt  to  water  vapor  and  the  carbon  monoxide  to  the  dioxide. 
Now,  even  with  the  oxy-acetylene  llame  there  is,  accordingly, 
free  hydrogen  in  contact  with  the  copper.  However,  there  are 
two  considerations  which  enter  here:    the  amount  of  hydrcjgen 

,  is  only  77  per  cent  of  the  total  weight  of  the  acetylene ;  carbon 
dioxide  is  formed  in  considerable  quantity,  and  has  the  before- 
inentioned  j)roperty  of  eliminating  hydrogen  from  the  copper. 

Another  advantage  of  the  oxy-acetylene  procedure  is  cited  by 
a  writer  in  Autogene  Metallbearbeitung.  This  relates  to  the 
protective  activities  of  the  outermost  flame.  As  the  mixture  of 
gases  coming  from  the  tip,  even  when  the  torch  is  used  normally, 
supplies  only  a  slight  excess  of  oxygen  above  that  necessary  for 
the  burning  (»f  the  carbon  to  carbon  monoxide,  the  bulk  of  the 
oxygen  needed  to  burn  the  hydrogen  and  the  carbon  monoxide 
is  derived  from  the  atmosphere.  In  other  words,  the  outermost 
flame  is  an  active,  de-oxidizing  agent,  robbing  the  air  of  its  power 
of  injuring  the  copper.  The  oxy-hydrogen  flame  is  doubtless 
to  be  preferred  when  the  cutting  of  steel  is  in  question;  but  with 
copi)er  welding,  the  oxy-acetylene  process  is  certainly  to  be 
preferred.  The  respective  fields  of  activity  differ  at  these  points. 
The  careful  reader  will,  in  the  light  of  the  foregoing  facts  and 
explanations,  perceive  sufficient  reasons  for  certain  rules  of  pro- 
cedure. In  copi)er  welding,  the  torch  is  held  vertically  and  not 
obliquely.     The   effect   .sought   is   to   divide   the   outermost    flame 


A'"'- 


into  two  wide-spreadiig  tongues  covering  the  work  on  eitli  r 
side  of  the  joint  in  an  extensive  manner.  We  are  thus  protectii  g 
the  highly-heated  adjatent  metal  from  the  oxygen  of  the  a.r. 
This  procedure  may  at  times  even  be  sufficiently  effective  if 
itself  to  warrant  us  in  dispensing  with  the  welding  powder,  in 
such  cases,  it  is  recom  nended  that  the  welding  rod  be  of  pur-, 
electrolytic  copper. 

If  the  work  consists  )f  thin  copper  plates  whose  thickness  do^  s 
not  exceed  ^  in.,  theii  edges  may  be  joined  without  the  use  of 
a  welding  rod.  Ihe  e:lges  should  be  bent  up  so  as  to  projet 
above  the  surface  an  amount  equal,  say,  to  the  thickness  of  tl  o 
sheet.  1  he  two  bent-un  edges  are  placed  together,  and  the  torch 
operated  vertically  and  Jn  such  a  manner  as  to  melt  down  the 
double  ridge.  In  order  tp  protect  the  work  on  either  side,  weldin.,' 
powder  in  the  form  of  p^ste  may  be  applied.  The  portion  painte  1 
should  be  perhaps  an  in^h  broad  on  either  sheet  of  metal.  Tiu 
powder  should  be  applied  also  to  the  summit  of  the  double  ridge. 
Care  should  be  exercised  not  to  use  too  much  paste  or  powder. 

Copper  welding  recpiiras  promptness  in  execution.  If  the  welder 
lingers  too  long,  the  powder  or  paste  will  be  exhausted  and  the 
oxygen  of  the  air  may  lave  opportunity  of  attacking  the  work. 
If  the  welding  rod  supplies  de-oxidation  material,  this  material 
too  may  become  exhausted  by  delay.  If  a  piece  of  welding  ha> 
once  been  done  and  it  )ecomes  desirable  t(j  go  over  it  again, 
flesh  powder  or  paste  r  lay  well  be  api)lied  before  begginning. 
Accordingly,  the  welder  <  hould  not  return  to  a  point  once  passed 
without  giving  attention    o  this  matter.  -..;■•.      •'!     ■ 

It   has  already  been   pointed  out  that   copper  is  a   very  rapid 


conductor  of  heat.      The 


welder   should  bear   in   mind   that   this 


moisture.  I'ollowing  this 
l)aste  should  be  applied  t 
cm   the   under   side.     The 


conduction  will  operate  <  ownwards  as  well  as  to  right  and  left. 
It  is  advisable,  therefore  to  arrange  beneath  the  region  of  the 
zone  of  operations  a  hea\p-  sheet  of  asbestos  or  similar  material. 
It  is  recommended  that  I  before  beginning  actual  welding  thi> 
asbe.stos  sheet  should  be  I  eated  by  the  torch  along  the  region  of 
the  future  weld;  the  obje  t  is  in  part  to  drive  out  any  contained 

application  of  heat,  welding  powder  or 
the  asbestos,  thus  guarding  the  work 
presence  of  the  asbestos  beneath  the 
joint  has  also  the  advant  igeous  effect  of  assisting  in  preventing 
a  dissipation  of  the  hea  and  consequently  in  facilitating  the 
v.elding.  i 

If  the  work  consists  oi  thick  copper  plates — plates  having  a 
thickness  in  excess,  say.  of  '/«  in. — then  the  opposing  edges  may 
be  beveled  just  as  is  done  Vvit'i  iron  and  steel  welding.  A  weld- 
ing rod  will  be  ordinarily  apiployed  in  these  cases;  asbestos  may 
advantageously  be  used  beiieath.  Also,  it  will  probably  assist  in 
most  cases,  if  asbestos  shetts  are  laid  upon  the  work  to  either 
side  of  the  path  along  whiai  the  torch  is  to  operate.  Indeed,  in 
some  cases,  such  protection  against  loss  of  heat  may  be  impera- 
tive, because  otherwise  the  ^eat  might  be  carried  off  with  nearly 
as  much  rapidity  by  the  wo'k  as  it  is  applied  by  the  torch.       "."■..• 

Copper  welding  re<|uires  l  sure  hand;  quickness  without  hurry 
will  often  be  demanded.  At  times,  it  will  be  necessary  to  move 
along  the  seam  with  increased  rapidity.  This  necessity  may 
become  so  urgent  that  difilculty  is  experienced  in  getting  the 
welding  rod  to  melt  rapidly!  enough.  It  is  advisable,  in  order  to 
be  ready  for  this  situation,  Ifo  use  a  welding  rod  whose  diameter 
is  considerably  less  than  thejthickness  of  the  copper  sheets  of  the 
work.  An  idea  of  the  proier  rapidity  of  conducting  the  work 
'     '  ''       accompanying    table    of    acetylene 


may    be    gained     from     the 
consumption.    .,  ,   ....-:.. .^ 

^    ...  Ihickness  of  copjier  pT.Tle, 
•■■■,  '-  in  inclifs 

'/•  :C  i.:-.:  0.08 

"v  '.".;■•'"  0.12 

■  >■;  '■•.".:•.,  •       2.00 

'  ^'•:  •  "-•  ■'■         3.20 


.\cetylene  consi>mption  per  hour, 

in  cubic  feet 
7  .      • 

11^4     :-:\:U-::i-: 

21  :.;  -\.r..;^;:;.- 


It  is  pertinent  to  call  attention  to  the  fact  that  the  impurity  of 
the  oxygen  used  affects  the  temperature  of  the  flame.  With  pure 
oxygen  a  temperature  of  7,2(1)  deg.  Fahrenheit  seems  attainable : 
but  if  the  oxygen  is  only  Qa  per  cent  pure,  the  impurity  being 
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a-iimed  to  l)e  riitrogen,  then  the  temixTature  wilT  drop  to,  say, 
5.^i)0  deg.  This  ternperature  is  sufficiently  high  to  effect  fusion, 
bi't  the  loss  is  felt  in  the  increased  difficulty  to  pour  into  the 

-.  W'^rk  a  sufficient  amount  of  heat.  Where  oxygen  is  prepared  by 
elrctrolytic  means,  the  imjiurity  will  probably  be  hydrogen  gas, 
itself  a  fuel.  Apparently,  then,  such  o.xygen  is  to  be  preferred  to 
that  obtained  by  the  liquefaction  of  the  air.        '  T'  ^  ''  •  '     • 

To  recapitulate  certain  main  points:  copper  welding  must  W 
(J(.ne  with  a  torch  adjustment  providing  for  acetylene  in  excess 
of  the  anioimt  used  in  steel  welding,  (."are  should  be  taken  not 
to  permit  the  innermost  flame  to  t<nich  the  metal.  The  torch  is 
to  be  managed  vertically  in  such  a  way  as  to  throw  a  branch 
iT'ime  to  either  side  of  the  joint.  The  work  must  proceed  uni- 
♦(-rmly  and  with  considerable  rapidity.  If  no  de-oxidation  powder 
or  paste  is  employed,  it  is  advisable  to  use  electrolytic  copper  for 

•the  welding  rod.  Lender  all  conditions  where  a  rod  is  employed. 
its  diameter  should  be  distinctly  less  than  the  thickness  of  the 
work.  Thin  sheets  nay  be  welded  without  a  rod  by  melting 
down  turned-up  edges ;  in  this  case,  the  welding  powder  or 
•paste  should  be  applied  not  only  to  either  side  of  the  joint,  but 
also  upon  the  double  ridge  formed  by  the  turned-up  edges.     In 

.copper   welding,   asbestos   may   advantageously    1)e   used    beneath 

^.-.the  region  of  the  joint  and  also  on  top  at  a  short  distance  to 

"either  side  of  the  joint;  the  asbestos  beneath   may  ])rofitably  be 

heated  in  advance  and  treated  with  welding  powder  or  paste.    A 

<k-oxidizing  j)owder  or  paste  may  usually  be  used  to  advantage. 

De-oxidizing   and    purifying   materials    may   be   emploxed   as   in- 

ygredients  of  the  welding  rod.  An  oxygen  free  from  any  consider- 
;il)le  percentage  of  nitrogen  should  be  preferably  employed. 
.\cetylene  rather  than  hydrogen  is  i)referable  for  use  in  the  torcii 
used  in  copper  welding.  . 


APPRENTICE  SCHOOL  CAR 


ing  taught  by  Harry  Lawrence,  shop  dra"ftsman,  and  rnathematies V;yl.  :  .: 
by  J.  W.  Rissik,  special  apprentice.    The  school  was  started  ittv.^  V  ' 


the  fall  of  1914. 


h-rV     The  photograph  reproduced  be!ow  is  l>clieved  to  show  the  llrst 

■•.,'n apprentice  school  of  its  kind.    The  scl.ool-room  occupies  a  pas- 

'  ••■  senger  coach  which  has  been  fitted  up  specially  for  the  purpose 

with  drawing  tables,  blackboards,  etc.     The  school  is  conducted 

jointly  by  the  Statcn  Island  Line  of  the  Baltimore  &  Ohio  and 
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Interior  of  Staten   Island  Apprentice  School  Car 

:.    the  Board  of  Education  of  the  Citv  .Vf  >^e\v  York.     The  Roirij: 
,.  r.-pays  the  salary  of  the  teachers,  who  in  this  case  are  employees 
_:•■•, of  the  railroad,  and  also  pays  for  the  material  used.    Apprentices 
;j^:.:-  are  allowed  pay  for  one-half  time  while  in  school.    Drawing  is  lie--- 


CAUSE  OF  HIGH   SPEED  STEEL  TOOL 
.•■•■.■■-.      FAILURES-.-..  ->-....  nr.-^ 


.;:;-■  BY  GEORGE  J.  BRUNELLE      "Y'  ,v'    -     \:; 

.\rrong  the  petty  troubles  of  the  modem  shop  manager  there.' 
are  none  perhaps  more  annoying  than  the  frequent  failure  of  high   ;^ 
speed  tools.    Once  a  shop  has  l)een  supplied  with  a  brand  of  steel  ..: 
advertised  to  "take  heavy  cuts  at  high  speed"  no  further  trouble  ■: 
is  anticipated;  yet  tool  failures  occur  frequently,  and  with  tool-.."' 
smith  and  machinist  denying  their  responsibility,  the  cau.ses  arc  -. 
hard  to  trace.     Literature  on  the  subject  is  scant,     .\uthorities  .': 
write  volumes  on  carbon  steels,  but  about  high  speed  steels  they  ■. 
are  strangely  reticent.     Consequently,  it  devolves  up<in  the  maa:^ 
interested  (the  toolsmith)  to  find  out  for  himself,  by  sly  exjwri-". 
ment  and  surrejititious  visit  to  the  machine  shop,  the  causes  <)£  .; 
tool   failures.  .•='; 

N'early  every  failure  is  laid  at  the  door  of  the  toolsmith.     The  :i- 
usual  way  is  to  return  the  tool  to  him  with  instructions  to  "try  •■'• 
it  again."    For  some  reason  the  machinist's  judgment  is  seldom;/ 
(|uestioned.    Whatever  the  reason,  it  does  not  seem  good,  because.! 
with  a  machini.st  tocds  are  an  incidental,  while  with  a  toolsmith  V 
they  are  a  specialty,  and  ours  is  a  day  of  specialists  and  experts. "  : 
Xow  a  good  toolsmith  is  an  expert.     He  should  know    approxi-  .; 
mately  the  possibilities  and  limits  of  each  tool,  the  use  to  which 
it  is  to  be  put.  and  should  have,  besides,  a  general  knowledge  of  .. 
every  machine  <»n   which   forged  tools  are  used.     Constant    study  " 
6i  evervday  problems  arising  from  tool  failures  cultivate  his  judg- 
ment so  that  he  is  seldom  '.n  error  in  placing  their  cause. 

Properly  speaking,  high  speed  steel  is  not  a  pure  metal.     It  is    ■ 
known   as  an   alloy   or   mixture   of   metals.      Each   brand   has  a 
different  formula  and  the  elements  in  them  \ary  in  immbcr  from--" 
15  to  20.     It  cannot  be  welded  and  differs  from  carbon  steel  in*. 
that  it  retains  its  density  and  hardness  at  high  temperatures.     It 
cannot  be  hardened  as  hard,  nor  annealed  as  soft,  as  carbon  steel."; 
Roughly  speaking  each  one  of  those  15  or  20  elements  attect  the  ! 
quality  or  properties  of  the  steel.     Some  give  hardness  at  the  l 
expense  of  toughness  and  others  vice  versa.    Thus  of  the  different  i- 
makes    (and   there   are   sometimes  a   dozen   or   more   in   a   shop). '- 
some  are    hard  and    brittle,   while    others  are  not  so  hard  but^ 
tougher,  making  them  n-'ore  reliable  where  delicacy  of   form  is  ' 
necessarj-.  .    :\    ■    ,:a.  ''.■■-.-■■'. 

It  is  a  common  error  to  cdhdiict  a  "test"'  of  different  fernnds 
of  steel  by  using  them   for  the  same  kind  of  tool  on  the  same 
kind  of  work  in  the  same  machine.     The  form  commonly  used  is  •.- 
a  tool  of  strong  section,  and  this  is  generally  used  at  high  speed  .' 
and  heavy  cut  in  the  hardest  material  at  hand.  ' 

Xow  the  very  properties  that  make  a  steel  highly  efficient  undef-; 
tluse  conditions  are  usually  the  cause  of  its  failure  when  made  > 
into  a  tool  of  delicate  shape,  and  used  in  ordinary  material.  .\  .- 
test  is  not  thorough  unless  it  meets  ordinary  conditions.  This /. 
is  proved  by  everyday  ex))ericnce,  and  by  the  fact  that  the  .same  L. 
steel  is  not  always  the  winner  in  different  shops.  Good  authorities  .•: 
ludd  that  there  is  no  brand  that  can  fulfdl  both  requirements—  ".^ 
great  hardness  and  great  toughness,  selling  agents  to  the  contrary  V 
notwithstanding,  "^'et  when  a  toolsmith  is  given  a  piece  of  steel  - 
to  make  a  tool,  he  must  get  maximum  results  or  the  management .. 
threatens  to  .eet  aiiother  toolsmith.  '-■- -i^/^-- -.:■::' ::-y'-:y-': i:./>\'- 

.\ssuming  that  a  steel  is  at  hand  that  serves  general  purposes-;.' 
fairly  well,  there  arc  several  causes  that  will  make  it  fall  1>ek>wrC" 
its  general  standard.     Chargeable  to  the  toolsmith  are:  .'••.; 

'T-^TTeating  too  fast.  5— Over-heatliiR. 

.'~X<  t   he.nting  uniformly.  6— Kent  at  liit;li  tejnparalure  too  long.      "  •; 

■    3— Over-luatiiig.  _^.  ^.^Not    heated   enough   to   pet   maxi'.ntirti 

4 — ForgitifT  too  cold.  :  '    liish   speed  properties. 

iThus  we  .Hnd   seven  possibe  faults  in  a  properly  shaped  tool, 
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:4dd   tpv  wi^    P*'WtUT    injirctliiMits    whicli    actively    >liiclrl    avjani^t 

;•  oxygen  Irj'  their  a\i(Iit>    tor  it.     A  prt'paration  of  sodimn,  phi>>- 

plii»rus.  hon.n   or   maiinoiiim    is    -iiiitc<l    fur   this   purpose.      I'lil- 

-Vtrizv"!    wood   charcoal   may   al^'   lit-   a<l<I«.(l.      In   conipoitniliiii:   a 

■.vvehliiiK  jio\vtk-r.  the   t'ulc  . 'should  \<v  ol)>tr\c(l  t.i  includr   no   >nli- 

'jftance  whase'.spvdiic  graxity  i>'J;r(.atcr  ilian  iliat  i>\  tlu-  imial  in 

.  the  Miolten    weld,   tithvruisv.   t(uy   i  an    not   he    depended    iip<.ii    to 

IJjie   to   the   >urlace  and   are.  pretty   sure   to   laccino   eiitanyled    in 

,  the  iiiateriaj  uf  the  weld,     I»i  order  t"  make  the  weldiny  pow<ler 

iirti.i  *t  iKtste,  it'ither  water-iir  alcoli.'I  may  he  nsed.     In   tliis.  case, 

^the   w  ater   w  ill  not   have  lite  iiiinriiai>   elYecl    which   i>  t"   lie  e\- 

rjueted  from  i1»e  water  of  crystalh/ation.     It   will  here  !>e  (piickly 

.v\;ap"rated  insti.-:id  'if  |«eini;  decomiio-.ed  \\\\i>  it^  elemein<. 

•  ■' It  :t5.  t'oHShieireil  ini|><iri;itit   that   the   nnhiri/ation   "f  the   c<im- 

potuiit.  stih.NtaiK'e,-'  hi,  the  welditiy  liowder  shall  be  carried  prcii> 

t'iir.      The   viraijis    shouhl    in    si/e   a]ipro\iniate    ]iartii"le>   .>f   dii>l 

,  V\  ith   rather  )a.ri;euraiu>ll'eri-  is  the  possihiUty   '>f   \  aporizatiun 

'  .<'«r    fu'siiUji..  oif  olic  .hefoTe.'ai"'ther;    while,    if   the    linel\    p"ud»red 

votidrtion  iilit'Jiilis.    the   hehayiur    i>    -inn'Iar   l'>    iliai    >>i  an    alloy. 

■  1|k'  av'erativ'  iftehiiit; .  piiini  for  the  i>iu\der  tmi«.l  lie  helou  the 
:  ■illehin.!4  point  .vd'  the  c<'p]ier."  and  the  xapori/ati'in  point  oi  ilie 
J()<-W4l6r  invist  arlVa»t.-v^^^  melting  iKiim  ,>\  tlu-  nuial.  1  liat 
:iV>r  say.  the. -jj^'WllW;  mil>r  ^^  I'lil.  not  \up"ri/e  durin-  ilie 
.  weldin!Li.<>itefarii'-tr>.  .         .  . 

■  ;h);  VopiK-r  wetdinii.  the  ficetv  tent  proce>s  is  to  I)e  rei^arded  a» 
VsiHiei'iliirt"  the  hydrogen  pnncdnre.  I'erhaps  tlii>  nmark  »li«iidd 
:l>i    tnacFe   imt<li\>^n'tii;c-r,      SitlVicient    rea-. ■n>    f.r   preferring:    tlie 

oxy-aciayTefU"  >>>t:rltr  Co«-.i>t,  (  1  )  in  the  a\  idily  u  ith  u  i'lch 
nitihvti  C''j>;Hi- rdi^-'^r';'?  hAdrii.yxii  !.;a>.  and  (  Ji  in  ih.e  fart  that  oUe 
<V(  .il»i»^  Jina^'IM^►4^a^^^  <.'f  tJK  ^i/xy-acel\  leiu-  !•  irch  is  c;trhon  dio.vitle. 
'f  hi-*  yia.>-1iaV  .the  pr<f}ierty  of  ahs.  irlreil  Iiytr.  •-;eii. 

tl  he    im|>»Miauev    '•>"    a    deai:    nnder^landim:    <'f    this    r.ialter    will 

'  jivsjify  a  hrief  "K'liitc of  the  pr-dtatde  cluinical  r,(.aeti'>n^.  In 
■'tlri>  vfisc  «>I^  th^-;  i.'\\ -l|ydri»j;el»  torcli.  a,  niisiiire  of  o.\yyeir  and 
liyHriViiCri;  w^tits'lTittn'  tile  Li]».'  the  oxvyeii  comnine>  with  h> - 
<Vr.vct'0  atui: water  Vapor  reMilts.  l|owe\<.r.  in  jiractite.  it  i-  fojnid 
m-ceS'='ary  fii:  >t.ij>pi\  bvdru.yen  iu  an  amuimt  excetdin.ii  lliai  re- 
>|iiire«i  l»y  tlHver.Svi|cil/' Xt>  d>mht  it  i>  this  CNces.^  hydroiien  w  hove 
l.Krninu  In.   nii'an^r*^  <>i  tlte  air  caui't-s  the  exisUiK'e 

t>V  the  vt4<>rm<'ir«.'  tiaiile.  "1  he  •.\\-;icety1ene  tlante  ma\  be  divided 
into  three  parts.  Tlic  hrifiht  intiertnost  ihrnie  is  ti!nter>t..od  t<. 
Vv-»t^l"  <'\.v«e«,,  *i«*rl '■«•  auil  h>dn>ge!i  in  an  unc«»nilti>ied  form. 
Sififr''kn-din^,this  hriiiht  innefnii^st  liame  i--  a  kind  of  envelope  in 
viliiVh  it  is  »iudvi>t>MMl  thai  the  hydroiieii  remains  as  it  is  aii<l  the 
farhoirivl.nrm.t^i  carl  ion  moi)o\itIe.  l-iiiall> ,  tJiere  is  the  lariie 
<">tvriorenv eloping  tiame  wherv-  the  hvdroyen  is  snpimsid  to  he 

.linritt  .t<r  \Vtrter.  vapor  antl  the  carlion  nioin.xi.K'  t>>  liu  dio\ide. 
>vow.  eveii  with,  the  o\^-acetyfene  ilanie  there  is.  accordingly, 
fitehvdroyefi  in  contact  with  the  copiur.  Mowe\ir.  there  are 
two  e-'n-videratious  which  enter  lu-re :  the  amonnt  of  lixdio^iii 
is  oiilA-  7.7  per  CciU  oi  xhe  tot.'il"  \vei,t;lil  oi"  the  aceixKne:  larlioii 
dtovijle.  is   tVirtm-({  in  coiisicterahle  (|naiitit>,  ami  ha^  the  hifore-, 

...ineniioind  propi-rty  of  eliminating  Iivdrouen  fnon  the  cojipi-r. 
'.Another  .id\;inta;-;e  of  the  o\>-acet\hne  procedure  is  cited  h\ 
a  writer  in.  .Vtft'.S^eneAletalli'earheitnni;.  I  his  relates  to  the 
Jir^aecttvi' jU'iirities'.of  lluf  oiuernio>i  ilame.  A^  tlu  mixture  of 
j;as;>  comiliM  fr«ar?  tlie  tip..even  when  the  torch  i^  n-»ed  iiormallv . 
sttp^>lies  t>nly  a  >Hy;ht  excess  »>f  oxygen  aliove  th.it  ntcis-ary  for 
Hie  iiuniintj  of.  the  carhoti  to  carhon   mi'no\idr.   the   indk   oi'  the 

Arvytieu  neerled"  in  Imrn  tlio  hyiiniyeti  and  the  c.irhon  inon..\ide 
is  deriveti  from  the  atnios^Iiere  In  other  word-,  the  outermost 
ihiiiK- :i>  an  active,  (le-oxidi/iny  a'-;enl.  rohhiny  the  air  of  it>  power 
ot    iHiurin.u    the   cojipef.       I  he    oxy-hydroiii-n    llame    i-    donhtles* 

■'folH-preie.rrt;4l  when  the  cnttin.y  of  >ie<l  i-  in  i|iie-iioii:  hm  uitii 

:lropper    wtddiniT;    tlte    o\y<fcet>  leiie    priK'e.ss    is    certaiidv     to    he 

^tireferred.      Ihe  respective  tu'ld>  of  activity  <litter  at  the>t-  iioints. 

";"Uie  careful  reader  will,  in  the  liLih.t  of  the  foreyoin.y  fads  and 
i'Nfti'anritinns.  fKTceivc.su'ticient  rea-on-  for  certain  rn1e<  of  pro- 
ceditrc:-  It)  Coppet  weWiny.  tlu'  torch  is  held  vertically  and  not 
.oWif|tieiy,  -    'ihc  VtlfiTt' >ou.t:ht    is   to    divide   the   ontermo-i    ilanu 


into  two  w  ide-spreadijiii  toiiiiiies  coverinsi  the  work  on  eitl 
>ide  of  the  joint  in  an  Extensive  manner.  We  are  tints  protecl\ 
the    hiiihiv -heated    adja.'eiit    metal    from    the    o.xytien    of    the    a 

This    jirocednre    mav    ;t    times    eveni    he    sutVicienlly    ett'ective      ; 
itself  to  warrant   us  in  ilispensini*  with  the  welding  jiowder.        i 
such   case-,   it    i-   reci'mneiided   that   the   welding  rod   he  of   jur 
electrolvtic  copper. 

If  the  work  con>isis  .  i  iJiiii  copi>er  plates  wliose  thickiK>>  il 
not   exceed      ■<    in..  theirleds.;es  ma\    lie  joineil  without  the- use  r  f ' 
a    weldint;    rod.       I  he    e<lt;e>    -hoiihl    he    lielll    Ul"    so   a.-    to    projet  . 
ahove  the  surface  an   aijiouut   equal.  >ay.   to  the  thicknes.s  of  11  ,■ 
sheet.      I  he  two  lient-nil  edues  are  l>l,iced  to.uether,  and  the  ton  t 
ojierated    vertivally   ami/in   such   a   mamur  a-   t..  melt  down  tl  .,■ 
doiihle  ridui-      In  orderlo  protect  the  work  on  either  side,  wetdii: 
powder  in  the  form  oi'  l;»siv  nia\  he  apl'lied.      The  portion  |>ainte  1 
should  In.   perhai>s  an  ilch  hroad  on  either  sheet  of  metal.     '!(••- 
powdir  should  he  ;iiiplil<l  .ilso  to  the  sununit  of  the  <Ii>uhle  ridj;; 
(.'are   slti.tiM   lie  exercis*!   not   to   use  tiio  imich   paste  or  •jfuU'de.t. 

t'opiler\veldin.^  reijuiiTs  i.romptnes>  in  e.xecniion.     If  the  wehii 
lingers  too  lon.i:,  tlie  iHikder  or  paste  will  he  exhausted  and  ih. 
ovvuen   of  till-  air  mav 
If    the    vveldin.v.;    rod   sup] 
too  mav   hiconii-  vxhaiis 
iM.ce    been    <Joni-   and    it 
fn  s|i    powfler    or    p.asle 

Xccorilhiiilv .  the  welder  llniild  not  return  to  a  jioinl  once  passe.'-., 
without  .yiving  attentitm  \<>  this  matter,.      ..  •  •;.  .    . 


ia\e  op]iortunitv    of  aitackiim   the  w<i>rk- 
lies   de-oxid.ation   Material,    this    nuaeri;''' 
d  hv    <Ielav.      If  a. piece,"!  welding  luu 
hecoUics    desiral'le   to   .go  over   it    aijaii 
iv    well    he   applied    heftire    heg;iinninL' 


Jt  has  alreaily  heen  p" 
coiiduclor  of  heal.  Ihe 
conflnciitin  ;  w.ijl  ofterate  < 
1{    is  a<lvisahle.   therefore 


1 1    is    recommen<le«i    that 


inted  out  that  coiipfr  is  a  very  rajC'' 
welder  sliould  hear  in  mind  that  thi- 
iwnvVards  as  well  as  t(*  right  and  leit, 
to   .irr;in-4e   heneath   the   rrgioii  ri-f  .-tlu 


/out'  of  oiirratioiis  a  he;iv  i   shut  of  ashe>to"s  or  similar  niaterial 


a«lii"^t*>s  sheet  she .)u Id  he  1  L-ated  h\   the  torch  :iloiig  the  regi<»ii  »'! 


before    beijinning    actu.il    weldin.y;    thi.- 


;  Is  ut  pan  to  ilrive  otn  any  c<>ntaine' 

Plilicatioii  oi   heat,  wehlin.!.;  pow<ler  or 

the  ashotos.  thus  giKirding  the  vvejrk 

l»re>ence   «>f   the   a»Ustos   beneath  tlu 

iieoUs  efTett  <if  a^isistinu   in   i>revfntint: 

and    conseuiH'inU    in    facililatimi    the 


till  future  weld  :  the  i»hi«.i 
inoisturi-.  l-ollovviii!.;  this 
l>a.ste  >Iioul<l  be  applied  li 
on  the  under  side.  I  he 
joint  lias  also  till-  advanl; 
a  tlissipati'  ii  oi  tlie  Ilea 
v.eldiny. 

If  the  Work  coiisj.sts  oil  ihiik  copper  plates-  plates  having  a 
thickness  in  exc<\^s.  say.  of  '  .s  in. -then  the  ojiposing  edges  may 
i)e  bevcK'd  just  as  is'  doneiwith  iron  ;iml  steel  welding.  .\  weld- 
ing rod  will  he  ordinarilv  1  mploved  in  these  cases  r  asbestos  ma> 
advantageously  be  used  bluath.  Also,  it  will  probably  assist  in 
niosf  cases.,  .ifvasl^stus,  >»l»t-t^  are  laid  upon  the  work  to  either 
side  of  tin  path  along Wlilh  the  torch  is  to  operate.  Indeed,  in 
some  cases,  stich  protecliol  a.uainsi  loss  of  heat  may  be  im])era- 
tive.  liecausi-  otherwise  tlulheat  miviht  be  carried  off  with  nearlv 
as  much  rapidilv   by  the  w*rk  as  it  is  a]iplie<l  by  the  torcli. 

Copper  wehlinu  requires  It.  s^urvhaml ;  i|nickn<ss  without  burr 
will  often  be  ilemanded.  It  limes,  it  will  lie  necessary  to  movi 
.-.long  the  seam  with  iiicleased  rajiiiliiy.  This  necessity  mav 
hi  Come  so  tirgent  that  dliiculty  is  experienciil  in  yetting  tlu 
wel'liny  ro(|  to  melt  rrijiidll  eiiouiih.  It  is  advisable,  in  order  t' 
le  readv  for  this  situation. Ito  ns«-  a  vveldin.u  rod  whosi-  diameter 
is  considerably  less  than  thi  thickness  of  the  co]i])er  sheets  of  the 
V  ork.  .\n  idea  of  the  pnlter  rai>i'lity  of  comhicting  the  work 
mav  be  i^aiiied  from  thi  accompanv  iny  fable  of.-., nci'tylene 
con  sumption.     ■;  ■    .'  • 


lliiekiH-ss  iif  i-.i|.|ii-r   |>t;ilt, 
in  iiu-lu  s 

..       ;■      0;08  .>.,... 

O.l^  ........... 

V        '     2.00  .;,..... 

■■    ■'    3.Jft  ....... 


Aoi'iylrlii'  oiiiisimiiiti.iii  [n-r  Imnr, 
in  enljie  feet . 

■. ...: j\  -^  ;•;;•-■     • 


It  is  pertinent  to  call  .atteltion  to  the  fact  that  the  impurity  of 
the  owiieii  Useil  at'fects  the  Ituiier.ature  of  the  ll;ime.  With  fiure 
oxviieii  ,1  temperature  of  7.2iO  deg.  I'ahrenheit  seems  attainable: 
but    if   tlu-   oxymn   is   only  ''I   jier   cent   imrt'.   the   impurity    l>einvj. 


^ 


■•-V-- 


.'^-  V 
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_'   y  nmu-(i   to  Ik-  iiitroiiLti,  tlirn   tlu'  ttmiur:iturf Will  <ir<*]»  t«>,  suy. 
;.v  StylO  <1^"K-      1  liis  tciniR'raturc  i,s  surticitiitl)   hinli  i»i  effcci   fusiotu 
'liiitlK'   loss   is   ft-lt   in   tin    im-n-aMil   cHff'Knilt\    lo  pour  iiilo   the 
....  tt;  rk  a  snlVKimt  aiiMUiit  of  heat.    AVlicrc  oxVgcu  is  ^(^^^^^ 
■■o!  t'lfolytir   iiKan>,  tlif  imimrity   will  pnjhalily  1H^l1y(ir«»LS^•^l  c;as.' 
;.!t-\it  a  t'lul.     Appaiiiitly.  tluii.  sueli  oxygen  is  to  Jie  prcfcfrvd  lb 

jU..it  ulitaiiu<l  li>   tlu-  liqiui'actioii  df  tin-  air.      .  .'' 

-•:  IV)  rccapilulali  artaiu  main  points  ;■  copper  AVcKliiiji  rnii-^t  Ifc 
>v  .nc  Nvitli  a  t'Tcli  a<l.iu>tnunt  providing  l"or  aovtyli-ni'  in  eXce^s 
v/  ii'Mbc  aril 'tint  tisffl  in  stvrl  vvvMiiiL:.  <  >»r«.'  shonld  ]n,-  t;it<cn  nv»t 
'!  ■«'••  .f'.«-'i'nit  till'  iniKTinoHi  tlantt.  to  t<)iU'}i  ilit  niotal.  I  lie  torch  i^ 
,.  i:.  hi?  Hiaiiajjcil  vvrtic.'ill)  in  such  a  way:  hs  t*»^  ihrow-  h  hrjuich 
;  'l/mc  tfi  eitlicr  side'  of.  the  foiiit.  The  worU  tmist  pfoceefj  itiii- 
'■■■  !..inily  and  with  co'nsi^deralile  rapidity.  1 1  no  de-o\idation  powdef 
,  ov  paste  is  employed,  it  is  a'Kisiible  t'o.  use  eleotroKiic  et)p]ier  lof 
.tiic. welding  rod.     I'nder  all  conditions  wjufc  a,  r<««i  is  enV.ihnAjVl; 

■if-  diameter  shi  mjd  he  di>tincily  It ss  tlKUi  the  .lhic-kne.'>s  t (f  iJie 
..  ,.\\i>rk.       Thni    sheets    i  lay    \k-    weMed    without    a    rr)d   hy    mejiuij^ 

:  4T>\vtv  turiK-d-up    ed.nes ;    in    this    case,    the    weldinii    p<jwder    or 
.;  piiNtc  should  he  applied  not  oidy  tcr  eithi;r  siile  of  ilu'  loiiit,  Im 
.  .als.o^  upon    till-   douliK-   ridue   formed  1>y  the  tHriivd-up  t-iiiiesJ     Itt 
•  '  C"pix^r    wejdin.y.    ;i>lusto>    miiy    ad\aiita'-;x-ou.sly   Tie    u>ed  jVeiicath 

iHi    roiiion    <<\    the   joint    and   also  <.in   tojj   at  «  jiht'Tt    dj>liiiice  lo 

.  -cither  side  oi"  the  joint  ;   the  a>hest<>s  heiteiith   u>ay  prohtalily  he 

.   lualed  in  adv.incc  and  inati'il  with  wehhng  pouikr  or.pasle..;'.\ 

.  .vir-oxidi/in.y  pow<ier  or  pa->tr  may   usually  he  u^e<l  Jo  ad^iHTtaye. 

!Ji-:-«i\idi/in!k;    an<I    )niril\iiii:    n>aieriaN    v.v.ty    he    enijsjoved    a^    in,- 

r -;i.M<dienl>  ot  ihe  uehhnu  rod.    An  owsien  free  from  ajiycohsider? 

:.   it'^lv    perceinav:e  .s>f    nitrojieiv    >hould .  he  jprefenihly    etiipToyed/ 

•   Vce'tyh-ne  raiher  th.in  Ivvdroyen  i-  iirefendih-  f«»r  vi>*\  iti  the  torvi": 

:*.  r-eil  in  i-opper  wehhny.  ,      ^ ■":-.''■■'/"■:-■'  -!:-'■■.- 


'     ^       MPPRENTICF  SCHOOI    CAR  y 

•■  -  V lu-  photciiraiih  rejinvduee*!  he!( /\y  i>'iieh'e\c"4  ro-.!;h«;>w  tliv  .liT.>>i 
;ilil>renttc<'  schocil  of  its  kind.  'Ihe  scl:oVd-roriit>><ccui>Jc«;  ::;r  lUtS' 
.^fuiier  coach  vylVicb  has  l.R*t'ii  titted  ui*  sfKvially  for  the. purpose 
•Vith  drawinii  taltles.  hlackhoanU.  et^^*.  f  he  school  i<  Condircted 
j'^JHlly  hy  the  .Statoij  Island  Line  iif  titc  I5altilit</r!^  &  (:)lii(j;  ami" 


.   J 


itig  taui;lii  hy  I  liitry  Law  renci.  sh<  >p:  dni  ftsman.  aiid  matlu  inatio* 

hy  J.  \V,  Kissik-.  .sjiecial  apprentice.  Hic  school  was  >tarui.'d  ilji. 

■IIm::  ■tailMif-l^l-ir-T-V;'    ■  ■'  \:'-^  '  ;r--'/^/-  ■;::■■■'•;";  :\'.    .:-r  '■,.,' /-^'^ 


■^■.y^:-  ■:  .'-rs^'!'..     Interior  of  Staten   Islnrd  Apprentice  School  Car     '/::'■    ■■,': 

'^•}rt&BiM\ti\^i,f  LdwcatiVii)  iif  the   (iiy   of  Xew    Vofk;     The    l'>>;ifd 

-   ■  .■  i/''jy*  iho;  s;tlafy  < >f  tlie  teachers,   who  in  this  case  arc  emphtyees 

■.;-;  Vv'^  ij''^  rai;lr«W(l;  alI«^^dso  pays^^^       the  material  trsed;     Aiiprentices' 

,    .-  .are  liljovveil  pay  for  ..ne-Ii;df  time  wliile  in  solioi^',.    OfaWinj^  is  la'- 


CAUSE  OF  HIGH   SPEED  STEEL  TOOL 

.  \\trr'nv;th^|»ctty  tr''"''^'''  of  the  lnUMiorn  :sl]toj('rrt.aha!L:it:r  tlietv  : 
aVe  utnie  l)et;hap.s  more  annviyiii.a  th;iu/tl\e:-fr.e«tireut  failure  -<  4'  hit;l| 
:speed  i-(it;i!s,    ( h:K'e  a  "^''* '1*  li;^s  heeiv  siipftii«.d  whli  a  hr;tud'4'^f  st*;t"l 
•adycrlts<:41  >•  "take  hea\ y  cut v  at  liiyli  s|»eed"  no  Ytiriluf  tn-uliW 
ii;  aiilitrii^ated^;  Vet  tv'''l   failures  «  ccitr  vfretjuently.  and   with  t'i"l^  ■ 
>ii)|ith>  and  fnachiiii.st  jhtiyina  -their  reitAtJisihtl.Uy,  the  cattses  xrre  ' 
hartltV)  trace;    iJt<'ratnre  on;  the  >iihjvct^';ts  .-JCitnt.; ;  .\iiili<>ritivs.y 
;^vVf ite  \> lUimes  oil  carhoii   »l cils.  I uit  aht'Ut  litiih  s^iefcd  steel*,  tlu-y ; 
are ; M riihyelA    reliceiu ;     (..^ .u^cMt^et^tly;  rit;  devolves  itiioii  the  'mail' 
Ljut<i^;s-ie<l  Uhc  t-M)l>n'itli  I   to  find  (itU.  for  hi«H>elf.hy:sIye\jirri' 
ihi.-iU- and.  stir  fejjlitloilv   \  i>it    to  the  maclmK'  shop,  the   c.iilse's  .of• 
.  tool;;  f  aititresv  ■'.■;:"•"'•./ '\  ;,:■■'-■..  v'.'-.-'^'    '■  y)  ' 

\ early'  every  tiiihire  ]<  laid  at  1%  doofjol  t1#  TpfJiVnith.    •The 
iii^tial  way   i>-to  retiirti  the  tool  to  liirti;  with  instriicti<Mjs  i.i  viry 
U.^a^aiii.'';  ,h"<«r.^si>me  ri:i^i«r  ilit  tnadiiiitsi\s  jiitljitTK'in  it  se1dv»Vn 
;  c)tte.siioiH-il.     \Vhate\<r  tin-  rt  a<"  •».i\i  <l<je««  il'.it  >ec.rii  J4«ii/il,  tkv-itusc 
with  a  uiaehinist  tooK  are  an  infidt.tital.  nvltile  ,wrth  a  t'...lvmjiiv 
iliey  are  a  speciiiitA.  and  our<  i»  a  flay  <>f  >]iecjalists  .tn<|  expirts 
-Vou   a  ciKjd  t«><»l>mjihT-  an  export,     lie  should  kh- •«    appncei-", 
n1:it< ly  the  iK's>thiltiie^  an.1  limit*  of  -eaclflo-rt,  tltc,  Jtse  jo  \\liid»: 
it  is  to  he  p tit.  iitid  should  have,  hesides,  a  liehttal  kmrwledae  «»f " 
eyt-ry  tiJachijie  oil  which  for.yed  loi>ls  are  u>ed-     G'Tistatrt   ^^t^d^ 
of^eyerv^lay  jin»lilenis  ari^irtt:  ir.ini  |fK)l  (^ilHres  ciiltivate  hi-  jn«lji-:: 
:hieitt  :sV<;th;a  h^v  is  -ithloni  mi  »  rr.  ir  in  jijacinsr  vjhvJT"cai".e.        '.'-:- 
■  I'fofixTly  s|K:sjvini:.  hiuli  ■-\nx>\  sleet;  is  t^i^t  it  fitjfe  tnct^l  -  k  ts^; 
1ciii.^vu  ::t.s^;  an    ;tltiiy   or    iTiisttnv  ^'Y  'nutals.     iiach    hraml   has  .a:^ 
^ditTvrriif  thrntiila  iuid  tiie  ek  tiients  iti  them  v-ar^  in  .tmmher  frmn; 
;l5:io  Jilt-li  A"aiifiAt  J'c  \\:ehk'(f  ami  xliffvfs  troiti  carlton  slxrl  rti. 
that  it  rt:lairj>  its  den>iiv  and  har<hus<  at  hi.uh  temiKTatures.     It,- 
Ciiini^u i:»v-  hanlene<l  a>  h.ird.  nor  afmialed  as  soft,  a*  carl'>>ti  ^eel;' 
;  koiij^lijlv  >j>eakiiv;4  tach;  .'tie  of  th<^!S|e^Ji;  or  2(>  eleutciUs  affecV  X-hit'. 
:;tKudity  or  priiiiei^tiv..  of  the   •^teyl.  .  S<jjtic  :{fiAe:^  harilwtrs-^:  itl ;  the; 
exiKii'.e  <if  :tou^hiiejf£and  other>  vice  Versa.  -Tbu*  ^.f  tW  <ljififi-Teiit  : 
ti)iil<ts  ■( and  thi t:e^ure  s.itnitinies;  a  i(i<-»/vn  <.ir  jiii ^re  ill  a  4iv)pt. 
sOtnc  are  "iKtjtii.  a«ih^^^  v\lii|<-    ^alters  are  iT<«ts..r  hard  hut 

w>tfi:her;  inakini.:;  tlu'm   ic. >re  reliai)Ie  Aviiere  de^ticacy^  vf  Y. jrni  iV 
^ necessary., :-'.v    -',-.. ^>  :'     '  ■      ;■  ■'y-:^.^:^:-:;   /•";.':'"■-';  i^:  ■;./.-■  .'.:' 

V  It  is  a-cniiTnum  error  f..>-jin.h»ctX  •'l*^>t*'^ of  tltfifv^reiit  lM-;ft4ds^ 
of  >itM4  hy  t«?*^i"^  thent  for  the  sann-  kitid  Of  to. .)  y.ti  the  s<ftnc 
kiipl  of  wvtrk.  iji  the  saine machined  'nie  ft'tiu  iSaini>«itly  tt^^•d  i^ 
a  t<jol  of  stri  iny  .secti.  .u.  and  this  is  KyUeraUv  H*ed  at  hiyh  >i»e^<t 
and  heavy  citt  ill  the  liardeMmati'Viat  at  hand.  .'  •  '       ^< 

Xow  jiie  yen   prv'periies  that  make  a  st^-el  highly  elVicielit  mwUr. 
thc>e  coiHliliotis  arv  usiialK  t li<-  «rtise  ui  it^ /failure  ^hen  ;ma»le . 
.rtit^>  a-itboi  ^)t  dclical.'  ,>h-fi'e.  and  ustHr'iu  iir<Unvtry  'tnaljcrial.^^  i^^ 
test   is  trot  tlV'roti^.i]i   itnles<   it    mex'fs  <»ri1iHar\-  c<  h'ditiV.n'v.      I'his  ^ 
is  ]ir.i\:ed  hy  e\eryd;i\  evprrience.  and  Iw  the  fait  5hai  ilk-  -ame 
fiii-t:!  is' iif(V  always +luvv^i^  'li.ne.rvnt  >h<»p«.  -.t  jo,»d^.tjth,.riries 

heh|v|li:ft^  t^j^erV  >K  1^*  hr;tncl   that   eart  ttilnll  hi>th  reiquJFcments^  l 
iireat  lianhie-<  and  !.:r';it  tonuhnesS;  selliuvi  a'ietvt*  t«">  tlu-  c<.«1itfary 
ttotwith^tandiiigv    .^'et  wIhu  a  t'M;<lsmith  i.,v  t>ivai  a  p1cce:"f  steel . 
to  uiakc  f.  tool,  h*'  nni^t  uet  v^iaxiiuii«v  nsnli,~  «»r  tiho  in;oiafler)H'tit;- 
thrcat\nis  to;si«?t  ;li>>tiier  !■  oisudtlu...;  .  ;>'       /     ^    :.     :  :  '  ^..    ■    ;% 

:V^sttttMTiji' thata  s«\^  i>  ut  haujd"  th;tt  serves  i:etuT;JfHtr^«rises 
tairh  well;;th«  re  -are  -^tv  er;il  catist  <  ih:vt  w  ill  ;make  it  faU-  I'olow 
ris  ^ifi'twi^id  st-iffi^labl.     t  haryealiU-  to  the  t^«fl>mith  ary :       .,  ;    ;     ■ 

.'  ;•;'<'.  •'.  iJ-i^\T^*f^it^so. /P ■■'■' /'■■^' 

'2     %1'i.  .11  1:ii>;h  (<jinT;ji:itirr».tbd  li^ii'i:'.     : 
.    ..;.;hi!iWst'<'''l-t'3"1'cnK -.■••..  .=■    •:  ■"  .'' 
TIhvs  Ave*  Hnd  ;^^^        p->-silK-   faults  in   a  |?roj*crjy  iliaj>cit  i<«^K 


■K: 


■  U 


•••.M 


■-••.'•!! 

■  '■■ ;"' 


:\'   i 


^  <*  -I 

■  ■■'   1 


■;     "■■;■'■■"'-',■/■.      Fl'ikolNJ;    '-f    '- 

:    '■  -h    : f  t.<.ati iii;.  ■« ■  "V  f .•i.-'f.' 

...''  .  y<  I  .ItivitiuK'  u.nif<iitji1\ . 

•■:  ■,"-'---l-"v''B'''\R  to."  .t"i>M. 


.■\''!    J  ■'  ''■.     ■*-" 
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each  of  which  will  impair  its  usefulness.  Xow  for  purposes  of 
comparison  let  us  consider  a  tool  to  have  avoided  these  and  enu- 
merate some  other  faults  that  would  prevent  its  coming  up  to  its 
standard:      ■:'::':'': -J''>-':  .''■''■:':■"'."  '■■:"'}■  ^•^■^;  V.  -■•..;:.  ^'  '■—'-':'■; 

,.•.■,.■.•'.,.;  Die  to  Grinding  ■>.-•  r"..-  •.•■■.•  ■^■' 

.'  ;  '■'.     "  ■"  '        Cause 

■''■'\  ■'.  Ttio   fast   on   dry   wheel 

Tuo   fast   on   wet    wheel 

•    x  ;.    Not    sjround    enoui;li.  ..<-... 

■f"'.''     T(K)    much    clearance. 


Too   much    rake ...■,'...,, 

Too   much    shear ..,..'. 

(Iround   to    negative   rake 

Not    enough    shear 


Cause' 

Tot>  much   ovcrhane.  .,;, 
Material  not  annealed. 

Too    much    speed 

Chip  too  large 

Chip  too  small.  ......... 


Due  to  .\bise 


Effect  '  •;   •;■;;■;'..  ;.^;. 

.Soft  edge  ■;■.;'.■•..•    ' '■'     .■■••. 

.Cracks  •: \V;-  .;.'•.'.  "'.' 
.No   edge  .•    ■,..!'.•"  '  ■",^' 

.Crumbles  '.  ' ';   v! !' '  . •     "'■• 
.  IJreaks        ,,   ."     ;■.•'.   •'■:.    •''' 

.Hreaks    '"    ^  '■'"     ■    '  ^v-"-  /  *■ 
.  I'reaks 

.Cuts   rough  and  seems   dull 


Effect  '  ■■  -'-  •'■■:  '•■■,-, 

..Tool  chatters  :;■  :    ■'■■  i..' 

,  .Tool  seems  soft        ' '^       '  - 

,  .Tool  seems  soft      .  .,         : 

,  .  Tool  breaks  '        '  s'; 

,.Tool  not  under  scale  ■.;.' 

Tool  seems  soft  ,     -' 

.  .Tool  edge  grinds  off     ;   '. 


■ ; ' -•>■;■..    Gritty    material    ..*..^,,-. 

;^„.     On   summing  up  we  find   that   the  chances  of  the  tool  being 

"spoiled  in  grinding  are  even  and  when  in  use  these  are  two  to 

one  against  the  machinist.  '    •  •   '•  •■    •■•-;'•:'"■•;-!''' 

/.-  And  there  are  yet  other  causes  not  chargeable  to  either  smith 
or  machinist  that  may  nullity  their  best  ctTurts  toward  producing 
a  good  tool.  The  steel  may  be  incai)able.  at  its  best,  of  sustaining 
its  edge- at  the  required  speed,  perhaps  a  cheap  steel  or  one  in- 
tended for  tools  of  delicate  shape,  where  toughness  is  a  primary 
consideration.  It  may  also  have  I)een  forged  in  a  coal  fire  that 
had  an  excess  of  sulphur  and  phosphorous,  both  deadly  poisons 
to  steel,  or  a  furnace  of  "home  make"  where  the  heat  is  forced 
through   the   steel   from   one   side.     Last,   and   by  no  means   the 

.  -most  uncommon,  is  a  wet  air  blast,  which  is  sure  to  cause  a  toul 

"     to  '"tlake  off  the  top." 

It  is  evident,  then,  that  the  placing  of  the  blame  for  tool  failures 

- .  is  a  matter  requiring  tnuch  experience  and  good  judgment.  They 
should  be  carefully  inquired  into  and  corrected,  for  with  high 
si>eed  steel  costing  from  45  to  85  cents  per  pound,  it  would  seem 
worth  while  that  not  only  the  selection  and  forging  be  done  care- 
fully and  economically,  but  that  some  one  should  see  to  it  that 
the  user  of  the  tool  grinds  it  right  and  when  it  is  sharp  that  be 
stops  grinding.      .-..-..  ......   /;■;;...   .  -  -  y   .  •. 


JIG   FOR  SETTING    UP    CROWN    BRASSES 

:''*^;:^^- ■■A  •■:•;"■       IN  THE  SHAPER.;-;-^ 


i;-^^T-rr;.>-^ 


/,':^^S'^ ■;■■-■:[)■< ■u,.-.'-y       by  louis  lebovitz      -.■.';.  -^/v^v  ■.    _. ■ 

.\  simple  jig  is  shown  in  the  drawing  which  facilitates  the 
clamping  of  driving  box  brasses  to  the  shaper  table  for  linish- 
ing  the  corners.     It  may  also  l)e  used  tm  a  bench  or  a  surface 


t^-sr-M 
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^Se/ScreiY. 


-A      U-Jfe'^ 


l<-//i'->j 
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.,  V- .■..,.• .  •"      Jig  for  Holding  Crown   Brasses  on  the  Shaper      z^-    "'i  "'-; 

plate  pfovidcd  with  tee  slotsi^  to  h<»ld  the  brass   while  chipping. 

The  channel  plate  rests  on   the  shai)er  table  and  is  provided 

with  slots  in  the  ends.     The  ba.ses  of  the  clamps  are  inserted 


into  a  tee  slot  in  the  lablc.  and  when  the  brass  is  in  place  t  'e 
clamps  are  slid  into  the]  slots  in  the  channel  plates  and  the  whole 
rigidly  secured  to  the  table  by  tightening  the  set  screws. 


TRAINING  OFFICIAL  MATERIAL  AND 
JOURNEYiMAN  APPRENTICES* 


pply   of   mechanics    way   below    the    de- 
pany  inaugurated  its  present  system  of 


ire  getting  the  best  boys  of  the  coni- 
tilling  our  shops  and  offices  and  sta- 
of  men  in  the  country,  energetic,  ani- 


..•.■;  ;  cv;/"  ■••  v-l"'..  •:  •■  jy  f.  h.  thomas   •::^;-' •:'^'-:,;  •:;  ■■;\.: ' :  ;-; 

Super\'isor  of  Apprentices,  Atchison,  Topeka  &  Santa  Fe.  Topeka.  Ksn. 

Seven  years  ago  the  \Santa  Fe  System  was  greatly  crippka ;,. 
on  account  of  the  ditiicu  ty  in  getting  efficient  mechanics.  There 
were  not  enough  to  go  aiound.  The  throttling  eti'ect  of  the  labcr 
organizations  in  limiting  the  number  of  apprentices,  had  prac- 
tically driven  the  appren^cc  system  from  the  shops  and  country, 
and  had  reduced  the  si 
mand.  The  railway  con 
educating  and  training  i  s  own  men.  The  scheme  was  succes- 
ful  from  the  start;  we 
munity.  and  are  rapidly 
tions  with  tiie  best  class 
bilious,  honest,  and  loya  .  We  select  boys  whom  we  deem  fit- 
ted ft)r  their  chosen  wor  :,  exercising  a  great  deal  of  care,     r  ,  \ 

We  have  now  turned  ojr  heads  toward  a  method  of  selectiii'-; 
official  material  from  thi ;  \oung  ami}'.  The  management  ha- 
said  we  must  proinote  cur  own  men  and  not  go  outside  for 
officers.  Such  being  our  orders,  how  can  we  make  the  selections? 
W'e  employ  a  number  o  college  men  each  year,  calling  them 
".special  apprentices."'  Tl  e  college  man  is  generally  chuck  full 
of  learning,  but  distressingly  lacking  in  horse  sense  or  appli- 
cation. So  we  have  been  aalled  upon  to  e.stablish  a  special  course 
or  plan  for  developing  official  timber.  We  select  a  limited  num- 
ber of  graduates  of  the  beat  technical  or  engineering  schools,  ant! 
the  same  numl)er  from  tlie  ranks  of  our  regular  jounieymaii 
apprentices  who  are  just  tinishing  their  apprenticeship,  and  re- 
quire them  to  pursue  a  wdll  defined  course  of  tr.iining.  We  re- 
quire the  college  man  to  Vvork  one  year  on  machines,  another 
year   on    the    floor,   bench,   or   erecting   work.       The   journeyman 


apprentice  who  has  been 
>erved    three    and   one-hal 
then   re(|uire   him   to   work 
real    mechanical    heart   of 


selected    for   the   course,    has   alread> 

years   in   the   above   branches.     W c 

four  months  in  the  roundhouse,  tin 

the    operating    department    of   a    rail- 


road system.  Then  he  gnts  in  the  l)oiler  shop  for  two  months: 
then  in  the  freight-car  siop  for  two  months;  then  assistinii 
road  foreman  of  engines  or  two  months;  finally  finishing  the 
year  as  inspector  of  incoming  and  outgoing  engines  at  shop  and 
terminals.  During  each  of  these  periods  he  is  provided  with  a 
course  of  reading  and  st  idy  and  required  to  write  a  letter 
every  thirty  days,  giving  a  detailed  account  of  the  work  he  has 
perfonneci,  observations,  sn  >gestions,  etc.  His  letters  are  criti- 
cized ])y  the  supervisor  of  apprentices  and  pointed  suggestion- 
are  ma<!e  to  him.  He  is  u  ged  to  select  some  officer  whom  all 
recogni/e  as  a  successful  oi^e,  and  closely  observe  his  method  oi 

ftioe.  esjiecially  observing  his  metbo'' 

er  phase   is  the  most   difficult:   gciosi 

Every  movement  of  the  young  man 

falls    down    in    any    liranch    of    <lu 

ver   again.     If   he    fails   to   develo]' 

put   back   at  his  trade.     Tf  he  fail- 


conducting  the  duty  of  the  ( 
of  liandling  men.     This  lat 
managers  of  men  are  fe.v. 
is    closely    ol)served.      If   Ik 
course   he   must   pursue   it 
along  'the  desired  line  he 


under  fire  or  at  any  critiial  moment,  he  is  corrected  and  his 
weakness  pointed  out.  .\tlhe  first  act  of  disobedience  or  sem- 
blance of  insubordination.  'rifT  comes  his  head." 

Selections  of  men  for  ths  course  are  not  made  in  a  day.  but 
are  the  fruit  of  two  or  three  years  of  observation  and  study, 
l-'avoritism  and  pull  will  not  count  for  much  in  the  selection  of 
the  future  Santa  Fe  officerL  The  reward  will  be  t<i  those  of 
real  merit,  who  have  been  spwrifically  trained  for  the  place. 


•From  an  ad<lrcss  delivered  bef(  re  the  convention  of  tlie  National   .\s""^" 


ciation  of  Corporation  Schools,  belt 


at  Worcester,  Mass.,  June  8  to  11,  I'll.'- 


VIC 


DRIVING  WHEEL  LATHE 


'*    A  90-in.  driving  wheel  latlie,  in  the  design  of  which  are  em- 
liodied  several  features  of  interest,  has  been  placed  on  the  mar- 
-  krt  by  the  Niles-Bement-Pond  Company,  Xew  York.     It  is  con- 
siderably heavier  than  any  previously  iirought  out  by  thein. 

A  feature  of  considerable  importance  in  the  operation  of  this 
machine  is  the  pneumatic  clamping  device  for  the  right-hand 
-deadstock.  This  is  operated  by  a  large  air  cylinder  controlled 
•by  a  conveniently  located  valve,  the  i)ower  from  which  is  trans- 
.^mitted  through  a  rack  and  worm  device  to  the  clamp  which  se- 
■'cures  the  head  to  the  bed  at  both  the  front  and  back  simul- 
taneously. This  headstock  is  also  equipped  with  a  power  trav- 
.;  erse  operated  by  a  separate  motor  which  is  placed  within  the  bed 
'  to  save  floor  space.  The  motor  is  connected  to  a  screw  through 
a  friction  clutch  which  is  controlled  by  a  lever  located  so  that 
.the  operator  may  traverse  the  headstock  without  leaving  his 
■  position  near  the  tool  post.  The  clutch  is  so  adjusted  that  it 
...will  slip  when  excessive  power  is  applied,  thus  eliminating  tlie 
"jiossibility  of  damage  to  the  machine  in  case  the  face  plate  should 
.;be  brought  loo  forcibly  against  tlie  wheel.  The  motor  is  read- 
vily  accessible  for  inspection  and  repairs.     ,-.;.;!  .'.,.■  :  .-    v.. 

The  face  jilatc  gears  are  of  tlie  internal  type  arid  are  driven 
vby   pinions   located   at    the    fn-nt    of   the   machine.      The   pinions 
•..are  placed  approximately  on  a  line  with  the  tools,  thus  tending 
to.  counteract  the  strain  from  the  tool  and  to  relieve  the  main 
Spindle   bearing  of  considerable   pressure.     All   gearing   on   the 
-lathe  is  endued.     The  internal  gears  attached  to  the  face  plate 


are  pirovided  vvith  guards  at  their  sides  to  protect  them  from 
chips  and  dirt,  and  the  driving  and  speed  change  gears  are  en- 
closed within  the  leit-hand  headstock.    Doors  tlirough  the  front 


Mechanism  for  Traversing  and  Clamping  the  Head  Stock 

of  the  headstock  provide  access  for  iri^pectifig  the  mechanism.  / 
Pneumatic  tool   clamps  of  a  type  similar  to  those  included  in  ;- 
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ir 


Heavy  IVIodel  90-in.   Driving  Wheel  Lathe 
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..ttidi  f.t  Avhioh  Vvill  inn>a:r  iis  u.s».iulnc-».  \<iu  for  ]iurfi<><cs  uf 
'cnHijiuri'tHV  let  n>  ccn-i'lcT  :»  tool  to  have  av<ji<]«.d  ilicsi.-  aii<l  cr.u- 
nuraiv  xuiicotlier  i;lult^  that  wui'.UI  jirwenl  iis  Cyinijig  np  to  iia 
;stamlar4,:;'  .^■•  :■'■■'■■   ■;.-'■..■.- ■.■.•^■'  '■     ■■--'■:.•■.,        ■.'.""'.■::•.'. 

tiKiNBINiV 


'  Ti'i  'frt"!    OH.'<Ii-r>-    \\.liic-T.  ,  .•■-...'..' 
,.  1  I'll    f:i-.t  tiiJ' wi't    \vluvl".  ,..  i  .  ...  . 

'  AV.f ;  ;jrH\i»Ki:-.iJi«ii;i.'ii..  .'.-.i ,  i.,. . '. 

;'  ■  t-<'>o  •riittcli   r;ii»<'  »  ^.  J .,;.". : .,.,.'.. . 

1.  Jijf).  muclj'  .?he:ir..;  ,';•. ;.\:;  .  i,  . , . 
:    I IroViiid.  t<>:.iiiM;:aivv.  rakiC  ,'.'.t. 

'  Nc>l;  v.^/^'tjilj  .^jrvar.  ..... . . . ;  . . .;. 

:-. .  c.'-  :;'':^  ■;■'-•,■'■ '■  i  •■  ■  ■.';■;  -'''-^'E'  i; 

•         .'■'■■■'- .S'^li'-"'-'    '  ■-.".  ■^:-'  ■-      '■•.. 
- '  .'fVy   j^VV-lj  "''y''Tlii.iiV!.;  -  -  .  .  ...':.■  •' 

.  'Ti  .A  nvvicii   'ijii.i.-'I,.. ". . .  vv—  ■  ■  ■•^'• 
X.'IVi'iJ:  iiio  larjtt- . , , .;%..'. , . .-.  . .  < . 


.*.'r:>A>    •  '■    ■  \'    .    "■ ;  .  ■  ;  I  ['\ 
.N'lV  t'tlv:f  ■         ,_  .:■-  ■,  -  ', .  ■  .-  ■ 
A  'rnUiblvs  '     .  ''.     '  ■      .■       "     ".. 
.  Uriaks  •  '  :    ;»  .■  .  "   ■  i; 

.  IJrialvS  '•  ..•  ■ 

.*';•.;  r.r'  Uiih  aH-l-v'tiiiT^  iltiU 


Am'SE 


■  :^  !i(y<-t  ■   ■     ■■   .  "■■■ 

\X'i'j!  t'liatH'T*     :  ,"••.■ 

.  . .  .TiJii'  •fti-hii  s>  I't. 
. ... 'F'»"f  M'itii»  -■'■ix. 
.  ...IV-.f  kiak-  ■  : 

.  .  .■.'IVii..)- ii"t   ijikIi'v   soali- 

■,  ...TimI    ~»  lllli-    .-'«fl 

.' ...  .'Ii/hJ  v'ivi'  .i;rir.!l^.  «.'fi' 


•■,r:."rifruy'.n)rtT.vr»:il  ;.'•.. ....  .>.. . .  • .'.  ••■.  •  • 

.  '  On  Miiumm^.  up  ■Svo  I'tTl  tJ'ut  tin-  olia?uis  of  thi-  to. ,1  luiiii: 
siwtiKrr  Hi  ,v,rin«Iiti^  arc  tyei)  4iiul  wiun  in  use  iIksi.-  ai\-  luo  tu 
iiHt  at::un>t  theiiVachini'lJ  .'  ' 

;•    \n(l.  tlicrv  ate  vet  •>tluT  eaivses  n<'t  eharyealile  to  titiier  ^initli 

.V^r  JiKuiliiii.'-t  tliQt  iiiay  miility  their  hot  elY- irt >  ton  ,ir<l  pn  Mliui'ii; 
a  «<)<>d  t»><>).  The  steel  may  ite  iiicapahle.  at  it^  lie-i.  of  >u<tainiiii; 
its  edge  at  iIk'  required  s|H-e<l.  perhaps  a  i  In  ap  •^teel  or  one  in- 
letuliMl  f<»r  luwls  Vil  lU'lic'ate  sliape.  ulnri  t.  ■nuhn<.-—  i-~  a  jirimary 
vN.nskK'rati''ri.  It.lriay  ;ils<i  have  iieen  forced  in  a  coal  lire  that 
had  an  vxoe.os  of  >u1phur  and  plTo-;pliorons,  Iiotli  dea<Uy  poisons 
.tit  >teel.  or  a  furnace  of  "lionie  niake"  \\h»rr  the  heat  is  forced 
ihroujih  the  sttH'l  from  one  side.  Last,  and  hy  no  niean.s  the 
)no>t;  invconuinaiv  i.s  .a  wcl  air  h''<?*t.Avhich  is  >;ure  to  cau^e  a  l"  1 
ti.'  'Mhike  otY  the  top." 

It  is  evident,  then,  that  tlie  placing  of  tlu-  lilanu  for  tool  faihnv- 
i>  a  fuatter  re(|iiirin!2;  much  e.vperience  and  -.;ood  judgment.  I  hev 
sfi.juld  bevt-arefnlly  in(|Hired  into  an«l  corrected,  for  witli  hi'-;h 
speed  ."steeT  costnijj  from  43  to  X5  cents  per  ])oun<l.  it  uoidd  >ei  ni 
Worth  while  tliat  not  (►nly  the  selection  and  forv^inii  lie  flom-  care- 
fully anil  economically,  hut  that  s»>nu'  <»»»e  should  >ee  to  it  that 
th«,vHser  ot"  the  t<wi>l;  j^riiids  it^  and  wlun  it   i-  -harp  that   In 

'5U»i)s  jjrindiM)i..y; ': :;  "■:• . -.^  •     .    . ,  .     ■  ^-    ■ 


JIG   FOK   SETTING    IP    CKOW  N 
i  :   S  IN  THE  SHAPEH 


BK.ASSES 


in  lot  IS  I  luoMi/ 


>;-;\   sinipk'  j  in    tli«-    'Irauiiiy    which    facilitates   the 

el;Mi>|/m^  nf  ilrivin.ii  hox  1ira>^t>.   ti>  ilu    Oi.ii>er  t.iMe    lor   linish- 
iiijr  the  v^oriiers.     It  inay  also,  hi-  u*<e"l  oii  .i  ln.nch  or  a  snriace 


■  "r 


-■"4 
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\^^Screi^. 
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.:.     .  -      J'9   for  Holding  Crown    Brasses  on  the  Shaper  ..  ,,: 

'  p.1aUr  'pruviclO<!   witli'.'tiV  hT'*!*'   '^     lioM   tlie   Irass  \vl)ile   chipiitn.ii. 

The  e1iann.elpj.'iteresisi>n   till'   >haiii  r  taliU-   and   i-  pro\ide<l 

with    ^lot>  ii»   the  ciuls.  .- The   ^^a^es  Of   ilu-    elaiiip-    are    iu-erted 


into  a  tee  slit   in   the  tiiMe.  and  when   the  lira.ss  is  in   place 
damps  are  slid  into  the  ^I't-  in  the  channel,  plates  and  tiie  \\h 
riyiUlv  Secured  to  the  t  ihlw  bv  li.tihleuinu  llic  set  screws. 


TRAINING  OF  F 
JOl  KNEVM 


ICIAL  MATERIAL  AND 
AN  APPRENTICi:S 


SiipcrA  isor  of  .Apprentices, 

tSeven   years   a.ua  the 
rin  account  of  the  ditiicu 


Y  F.  H.  THOMXS  '  \.      ^r  :    ; 

Atchison,    Topcka  «V  Santa  Fe.  'I'opeka.  Kmi 


rsania    I'e   System    was  .yreaily   cripplV 
ty  in  .uettin.u  etlicieiit  mechanics.    Tilt;-. 


Were  not  etiou;.iIi  |o  oo  a  ound.      The  thr-ttlini;  eiieci  of  ilie  lah 


,  f  ^.Tsjan izat  i<  m*  ill  limit  ins 
tically  drivtn  the  a]i))r(.n 

.  and   IkuI    rtduivd    the 
mand.     The  railway  cs>n 
edr.catiu!.;  and  trainiiiii  i 
ful    fr'in   the    -tari  ;    v\e 
i!uuiit>,   .ind    are    rapi<l! 
lion.-   with   the  In-t   cla>' 
Kitiou^.   Ill  .lu^t.   ,iii<l   \.  i\; 


the  iiumlier  of  ap])rentices,  haU   pra 
ice  system  from  the  shops  ami  couiitr 
li])ly    of   mechanics    way   helow    the    <: 
pany  inau'..;urated  it<  j)reseiU  system 
j  own  men.     The  scheme  was  succe* 
;ire  tiettin.ii   the  he.st.1»oys   «»f   the   c«.«ii. 
illinj.;    our    sho]i.,   and  otiices    and    sA '• 
>\    nun   in  tlie  Coimtry,  ener.netic.  ali  -  . 
\\  (.    -elect  jjoys  Avh.im    wi-  deem.!? 
led  to.-  their  chosen  vvm:  v,  t.i^jienL-i.sinH  a  j.'jreat- <teal  of  viire.    .       ' 

V\'e  ha\e  iMw  turned  <|Ur  head-  toward  .i   nietho.l  of  -eleclin.' 
oflicial   material    from    tills    \oun.u    army.      Tlu    niana.eeinem   li.i. 
safd    we    must    promote    lur    ow  ii    imn    and    iioi    !^<>    out-ide    f. 
otVuvr.-.     .^iicl)  lieinu  our  Arder-,  Imw   ean  we  make  the  seU"ctioV,-  '' : 
We   emjiloy    .i    numlier   ol   eolle.ye   men    each   year,   calliiiu    thei  v 
"special    aiiiirintici-."'      Tile   C(dle!.;e    man    i-   jiiiuraUy    eiiuck    fn'- 
ot    learnin.u.   Imt    iIistri',--iB.::l\    lackiu'.^    in    horse    >eii-v    or   appU.  ■ 
cation.     So  \\(.-  li.iM-  liien  c  died  npoit  t<i  estrdil«-h  .i  -pecial  vri'ir-i 
or  J>lan    fi^r  developin.ii   ofli   i.d   tiniLer.      We  -elect   a   limited   mini 
lier  of  j.;radiiates  of  the  be;  I  technical  or  eiv^iiieerinu  -ehooK.  aiu 


tlu     .-.\nu'    number    Irotn    t 
aiJprentice-    who   arc-   ju-t 
•  inire  tluin  to  pur-ne  ;i  wt 
i|iiirr   the  Colle'.:e   man   to 
\ear    on    the    Hoor,    bench 


ranks   of   oiir    rii-nlar    iourneymai; 
inishiii!4   their   aiii)rentice><hip.  and  Te 
II  deiined  coiir-e  of  tr.iiiiinii.     We  r^ 
k\ork   one   year   on    machine-,   anotiur 
or    erectin.n    work.       The   j'ii;rne}iiia! 


appreiitic*  who  has  been  Felected  for  the  cour-e.  has  alrea<i> 
-erved  tlirec  and  one-hall  year-  in  tlu  abo\e  braiiche-.  \\  • 
then    require   him    to    worklfour    month-   in    the    roundhouse,   tlu 


re.d  mechanical  he.irt  of 
roa<l  system.  Then  he  v;oe 
llun  in  ibe  freii;lu-i-ar  si 
foad  foreman  of  engines  i 
year  as  in-pector of  iiicomi 
termiinls.      |)urin!4   each   o 


he    operatm.!.;    iU|iartMU-m    ot    a    rail 
i  in  the  boiUr  -hoji   for  two  moiith- 
o|)    fur    iw,  I    moiitli-:    tli».n    a--i-tin.;- 
•r   two    months;    Imally    imishiiit:   tlic 
II,;  and  outiioin<^  engine-  at   -hop  aii.' 
fltlu -e   period-   be   i-  i»ro\iiIed   \\  itii  . 


cour-«'    oi     re.idni.i.'    ami     -til<l\     .'Miii    ri-i|uiri-d    t'l    write    a     lelte.'" 

every  ihiity  day>,,  vivinii  a  lleiailed  account  of  the  work  lit-  ha 

periori.ie<i.   >  ii-er\ati«n-.   -n|'.4e-tion-.   ttc.      Ili-   letter^  are   crili 


1  pr  ntice>   and    pointed    <iiiit;.-tiiHi- 
•.;ed    to   ti-lect   soiiie  otVjoer    whom    .il! 
.  :m.i  elovcly  i4iscrve  hi-  metbo<1.  • 
li'-e.  e-p;iiall\   ob-er\  in'4  ili-  inetho-  . 
r  ph;;-i-  is  the   nio^t    diliieiih  ;   ii<  ••=; 
I". Very  movement   of  the  vouny  lU'iJ 
fall-    down    in    ar.y    bran'eh    ••/    'hi 
\er    au;;nii.      If    he    fails    to    di-\el<ii  ■ 
put    liack   .It    hi-   trade.      If.  he   fail- 
imiler    lire    oi    at    anv    critical    moment,   he    i-    correctei'i   ami   h]-- 
weakmsS   pointed   oiu.       \l    flu-   I'lr-t    act   of  disobeiHence   of;  S*?!"  . 
hlance  of  insubordination.  ■"iltT  coines  hi-  head:*'  :     '. 

Seleetioii-  of  men   for  thi-\cour-e  are  not  made  in   a  d;ty,  Irti? 
are    the    fruit    of   two   i,r    thrA-   years   of   observation    and    study 
l''a\oriii-m   and   ]iiill    will  not    ;ount    for  mncli   in   tlu    selection  of.- 
the    future    .s.inta    be   oftictrs. 


ei/ed  liy  the  suiiervisor  ol 
■  ire  inrule  to  hiiu.  1  le  i-  ni 
recoetii/e  as  a>uvces-ful  oi: 
Conduct iii.t;  the  <luty  of  the  < 
of  handlini;  men.  This  latl 
niaUiiiivrs uf  men  are  fe.v. 
t-  v'lo-ely  oliserveii.  It  lu 
cour.se  hi  mu-t  i»;ir-ne  it 
a  loll"-  the   di -ired   line   he   i> 


real  merit,  who  have  be<.-n  -pe 

'  Frmii   an   .•i'l<lii--   lUliviTi'I   ln-f' 
cial?<'ii  •V*  CiiriKirati'iii  .*scli'i<>l-.  In)- 


The   reward    will    be   to   tlK>.*e  .<>! 
ilicilly  trained  for  the  place.         .  '], 

<    the  iiiiivcinifii  of  tilt-   Natii'ii.il   A-'-''* 
at  Wort-ester.  Ma--.,  .luiif  ."  t.-lK  1'>V- 


^ 


.    ■  ■:  »  .».^i'  •■■<  .T.;,:,*  -■;      l^..     •  .*-  'i  *  .   ,  -  •-'■  ■•.•.«•  •"    .   ./•"  '■..>•"■-   .. 
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DRIVING  WHEEL  LATHE 


•  ;;Sy(>-Hr.  (Iris  illy  wIkvI  lailu.  in  tiic  (lesij^n  «>rwh(cJi  siri'  cjii- 

•  ir.«]ie(i  sovcral  Icaturcs  <>l  intcrost,  lias  IxLt-n  jilaotMl  •!«  tht-  iiiarr^ 
'Icrt  liy  tlu-  XiUs-lK'iiu'iit-l'imil  ( '>ini]ian\^  N't'xv  \^irk.     It  Iscoii- 

.;>Mi>raiily   luuviir  ilniii   any   prix  iunsly   iif-'Ut-ht  mit   liy   tlivili.-  . 
.;  A  iValurc  «•{  onnsiilc-r.iltU'  inii>'«rtaiKv  in  tlie  «)i>irati<:in Of  tliis 
jiiachint.'    is    tlic   iincuiiialic    ilaniiiiiiii    device    ti»r    the    ri.yin-iiand 

■^yatlj*t«>vk.     This  is  operate*}  l>y  a  large  air  cyliriider  ci>nir«>lJvil 
;''y  a  conveniiiitly  l'>eate(l  vaKe.  tfie.  ji<i\\er  from  wliicii  Js  iran>- 

■  fjirttC'l  tliroui^ii  a  rack  anit  worm  <lv\i<.v  to  the  clamp  wliidr  ^o- 
(Hires   the   luad   to   tin-   IhmI  at   l)(>lh    the   frtiHt   anci   l;ack   siniul- 

;'{atT:c<H*'»ly.      I  lii ~  hi'a(l>ti  ick  is  als< >  etiurj^iied  with  a,:}i<t\ver:  tfa\  -  , 
:  ir-$o  i>i»eratefl  ])>  a  svjiarate  ni^»t^)r  \vjiich  is  jjlaced  withfn  the  1»e<I 

lo  save  floor  >]iace.      the  motor  is  cotniecied  to  a  screw  throujih 
;  a  Trieticm   clutch   which   is   controllecl  liy.  a  lever  liicated  >i»  that 

'the   ti|rerator  irjay^^  the   hea<[stc'»ck    without    leaviii}^    Iris 

;;> Hitjoii   -K-ar  tht*  io.»l   tiost.      Tire  ohitch:  iji  so .  a«l[j itste<l  that  it 
-.uillsUHwtHii   excessive   piiwer   is   applied,   thu*  eliiiiiiiatin'U   the 

jn/isjliiljty  (»t  dania.ne  to  the  Uiachine  in  vase  the  face  plate  should 

■  k',  hrouiiJit  i'«»  f« >rcihl_v  ayaiiist  tlif   •\T>t.el.     The  mott>r  is  read- : 
■fly?iicc*>sihle 'f<>r  iii-iKvti<'n  and  ^reitiiirs.  ■  -   .;..;/■•-    •^v^""    ■;•:.'..';' 

' :: : 'rhe.  fa<"e   plau    .jears  are  of  the   inic  rnal  tyjie   :ii»d   are  driven 
i)y..;]*nno!l;>    lov^-ate(l   at    the    fn.nt   of   the   machine.     'Hie   pinioiis 
"ai'c  Jil'iced  a-,vpr. 'ximately  on  a   line   witli  the  ttK)ls.  thus  teiKliitfi^  , 
Vi>  Vountc-ract   the :>irain    fr.ni   the  tu<.»t  au«t  t«»  ft'licve  the  main  ? 
-jViiirlK    hearinti    of   considcrahle    pressure.      All   jiearing   <>n    the 
•l.Vthe  i^  encl.ised.     The  intern.il  ,«;ears  attached  to  the  face  plate 


.)<re  pfovislvd    with   iijtar<ls  at  their;  sidei'.tpJ»r«>tcet!lH'ni'  front 

chipw  aiid  dirt,  and  the  drivini^  and   -jtied  clianye  iiiears  are  en- 
cltiied  witliiii  the  iefl-.hand  heydslpck;     U^O^r^  through  the  front 


;  Me*^hanisrn  for  Traversing  and  Clamping  the  Head  Stock  . 

jf  the  1icad>l<'<'k  j»ri)vide  acevss  tt>r  "inspectJnji'  tlie   nuH-hani^m.  ; 
PneuiHatic  ttioj  clamps  of  a  ty^jic  simtLir  t<»  those  included  m: . 


"''■-'■ 


■:■■      :■%■:_■ 


Heavy   Model  90- in.   Driving    Wheel    Lathe 


;'3^ 
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previous  models  are  used  on  this  machine.  They  enable  the 
operator  to  change  and  clamp  tools  in  a  few  seconds  without 
the  use  of  a  wrench,  and  are  so  designed  that  the  tools  are  posi- 
tively locked  independently  of  the  air  pressure.  The  lathe  is 
equipped  with  a  caliperin<;  device  to  enable  the  operator  to 
readily  iinish  both  wlieels  io  the  same  (Hameter.  Tliis  consists 
of  an  adjustable  pointer  supported  by  a  bar  rigidly  attached  to 
the  left-hand  iieadstock  and  having  a  sliding  bearing  in  its  right- 
hand  bracket.  The  ecjuipment  also  includes  push-button  control 
for  direct  current  motors.  Two  push-button  switches  are  sus- 
pended near  the  cutting  tools,  one  fur  starting  and  stopping  the 
motor,  and  the  other  for  reducing  the  speed.  This  enables  the 
operator  to  readily  control  the  cutting  speed  when  hard  spots 
are  encountered. 

The  lathe  is  designed  to  take  axles  with  outside  journals. 
The  centers  may  be  drawn  back  into  the  head  stocks  for  this 
purpose  by  means  of  hand  wheels  on  the  ends  of  the  spindles. 


CRANE   ARRANGEMENT    FOR    LOGOMO- 

TIVE  SHOPS 


^  A  traveling  crane  arrangement  permitting  a  reduction  in  head 
room  in  locomotive  erecting  shops  oi  the  cross-stall  type  has 
been  designed  and  patented  by  H.  Shoemaker,  mechanical  super- 
intendent, I'.anuor  &  Aroostook.  I)erl)y.  Me.  Two  parallel 
cranes  are  used  in  lifting  the  locomotive,  the  spacing  being  so 
arranged  as  to  permit  the  locom  »tive  to  be  raised  between  them. 


in' ) 


i^^r 


End   Elevation  of  Cranes  Showing   Method   of   Lifting  a   Locomotive 

The  practice  usually  followed  in  transferring  a  locomotive 
from  one  pit  to  another  is  to  use  one  crane  with  two  trolleys, 
each  trolley  lifting  one  end  of  the  engine.  The  rear  end  is  lifted 
by  an  equalized  yoke  and  the  front  end  by  a  sling  placed  around 
the  smokebox.     W  hen  the  locomotive  is  lifted  from  the  floor  to 


requires  structural  wcrkfof  heavy  design.  Owing  to  the  limited 
wheel-base  of  a  single  crane  the  entire  load  is  lifted  and  carried 
by  one  pair  of  track  girc  ers. 

The  new  arrangemen  consists  of  two  connected  traveling 
cranes  adapted  to  trareJUe  the  runway  coincidently  and  sepa- 
rated by  a  space  sufticiemtly  wide  to  clear  a  locomotive  when 
hoisted  between  them.  Hoisting  yokes  equal  in  length  to  the 
distance  between  the  cen|er  lines  of  the  two  cranes  are  placed 
under  boih  the  front  andirear  ends  of  the  locomotive,  the  hoist- 
ing being  accomplished  \A  four  trolleys,  two  on  each  crane. 

Several  advantages  are  claimed  for  this  arrangement.  Owing 
to  the  reduced  head  roori  required  the  height  of  the  building 
may  be  made  approximatay  15  ft.  less.  A  similar  reduction  in 
ihe  height  at  which  the  c  rane  is  carried  is  also  effected.  This 
lowers   tlie   cost    of   the   b  lilding   and    considerably    lightens   the 

to  carry  the  cranes.  Shorter  and 
;d  and  the  track  girders  may  be  made 
liglUer  because  of  the  disti||bution  of  the  load  over  a  much  longer 
wlu el-base.  The  length  of  wheel-base  is  sufficient  to  distribute 
the  load  over  three  girdeo  sections  when  lifting  an  engine;  in 
no  position  will  it  be  concentrated  on  one   section. 


structural    work     required 
lighter  columns  may  be  u 


V  ;  AUTOMATIC  DRIFTINGiVALVE      V  v 
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An  automatic  drifting  vilve  for  use  on  superheater  locomo- 
tives   is    shown    herewith.      It   is   known    as    W-iod's    vaciuun 
breaker  and  its  operation    s  controlled  by  the  jjressure  in  the 
;.-live  steam  passage  of  the  '  alve  chamber.      ■^.■■'y.-..-._;^i:.:-:-\'i:--::/ 
'._'■      The  device  has  four  pipe  t'onnections :     Pipt  A  leads  to  the  live 
steam  passage  of  one  of  the  valve  chambers  or  to  one  of  the  steam 
]iipes;   pipe  B  to  the  turre! ,  or  otlier  source  of  constant  boiler 
pressure,  and  the  two  pipes  C  to  the  live  steam  passages  of  the 
valve  chambers.     When  tht    throttle  is  open  the  plug  piston  in 
the  large  chamber  at  the  ei  d  of  the  valve  body  is  subjected  to 
the  pressure  in  the  valve  clwml)er.     The  resulting  movement  of 
the  piston  to  the  left  closes    communication  between  the  constant 
.  y  steam   supply  at   connection  B  and  the  passages  leading  to  the 
valve  chambers.     On   the   n  lease  of  pressure   at  A   due  to  the 
closing  of  the  throttle   the  ^)ring   forces  the  piston   back   to  the 


••'.■    Cross- Section  of  Erecting   Shop  with    Reduced    Head    Room 

a  height  suflicient  to  clear  other  locomotives  standing  on  the 
floor  it  must  still  be  considerably  below  the  bottom  of  the  crane. 
This  usually  requires  a  clear  height  under  the  roof  trusses  of 
not  less  than  48  ft.,  and  the  height  at  which  the  crane  is  carried 


vright,  opening  the  communication  between  connection  B  and  pas- 
:;■  sages   C  and  admitting  a  limited   supply  of  steam  to  the  valve 
chambers,  which  provides  a  madium  for  carrying  and  distributing 
the  lubricant  over  th,e  valve  chamber  and  cylinder  walls. 

A  patent  has  been  applied  f()r  on  this  device  and  it  is  manu- 
factured by  the  Xathan  Manufacturing  Company.  New  York.  It 
has  been  subjected  to  service  ti  ials  and  its  performance  is  under- 
stood to  have  been  highly  satis  actory.  It  may  be  located  at  any 
convenient  point  on  the  locom  Dtive.  preferably  near,  one  of  the 
cylinders. 


Jlly,  1915 


:\    -JliAILWAY   AGE   GAZETTE,    MECHANICAL    EDITION 
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CONTINUOUS    MOTION    HAMMER    BOLT 
HEADING    MACHINE 


More  than  lialf  uf  all  s(|uarc,  hexagon  and  tee  head  bolts  are 
rhe  product  of  the  hammer  type  of  holt  heading  machine.  In 
the  operation  of  the  usual  design  of  these  macliines  the  output, 
lioth  in  quantity  and  uniformity,  is  dependent  entirely  upon  the 
j)hysical  ability  of  the  operator  and  the  care  exercised  by  him. 
i  he  labor  involved  in  operating  the  machine  is  considerable,  the 


Continuous    Motion    Semi-Automatic    Hammer    Bolt    Header 

thovements  of  gripping,  starting  and  stopping  the  machine  for 
each  blank  introduced  and  each  bolt  completed,  being  performed 
by  means  of  hand  levers.  These  movements  induce  fatigue,  and 
as  the  fatigue  increases,  the  efficiency  of  the  man  and  machine 
decrease.  The  number  of  blows  used  in  making  a  bolt  also  de- 
pended entirely  upon  the  watchfulness  of  the  operator,  and  it  is 
common,  where  the  operator's  attention  is  lax,  to  lind  bolts  of 
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■   : .    Link    IVIotion    for   Operating   tiie    Hammer   Levers 

supposedly  one  quality  and  finish  varying  greatly,  due  to  the  lack 
of  uniformity  in  the  numl)er  of  blows  received. 
;      A  new  hammer  heading  machine  has  recently  been  developed 
/by  the  National  Machinery  Company.  Tiffin.  Ohio,  in  the  opera- 
tion of  which  the  manual  labor  has  been  considerably  reduced. 
1  he  gripping,  starting  and  stopping  movements  are  effected  auto- 


matically, and  the  operator's  entire  attention  and  energy  may  be 
devoted  to  feeding  the  machine.  The  main  shaft,  heading  slide 
and  the  hammer  slides  of  the  machine  run  continuously  as  in  a 
rivet  header  so  tliat  the  machine  in  a  measure  sets  the  pace  for 
the  operator. 

A  feature  of  the  design  is  the  ability  to  set  or  time  the  machine 
to  deliver  any  predetermined  number  within  a  range  of  three  to  j 
eight  l)lows  in  each  cycle  or  operation.  The  machine  thus  set.  the 
finish  of  the  output  is  necessarily  uniform.  The  length  of  time 
that  the  grips  are  open  for  feeding  can  be  regulated  to  suit  the 
needs  or  ability  of  the  operator  and  according  to  the  length  or;-- 
type  of  bolt  being  made.  These  changes  are  effected  through  a 
simj>le  gear  and  cam  device. 

V.  The  bed  of  this  machine  is  of  the  b6x  type,  of  large  proportions*  "' 
-and  is  constructed  to  secure  rigidity  as  well  as  strength.  Owing 
to  its  greater  rigidity  a  four-blow  bolt  made  in  this  machine  is 
said  to  be  equal  to  a  live  or  six-blow  bolt  produced  in  machines  of 
the  usual  design.  The  b(^lt  being  made  in  less  blows  and  less 
time,  there  is  a  better  flow  of  the  metal  to  till  out  the  comers. 
It  is  also  possible  to  work  the  metal  at  lower  heats,  reducing  the 
tendency  of  the  metal  \o  bulge  at  the  top  and  sides  of  the  bolt 
head.  -    ■ 

.\nother  departure  in  this  design  is  the  lever  construction  for 


'- ;  -;■ '.  .'*- 


'.    Yol<e  Construction  of  the  Lever  Carrying  the  Lower  Hammer      ••.^._... 

carrying  t1ie  lower  hammer.     This  is  usuaTty  carried  in  a  slide 
the  same  as  the  side  and  top  hammers ;  scale  from  the  bolls  as       ! 
they  are  being  forged  drops  on  this  slide,  and  together  with  the 
action  of  the  water,  results  in  excessive  wear  and  disalinement 
of  the   lower   hammer.     The   lever   construction   eliminates   this       ' 
wear.    The  side  and  top  hammer  slides  in  this  design  are  operated 
l)y  bronze  bushed  links   in   place  of  cams  and   rolls.     The  earn     .; 
construction  has  been  eliminated  because  of  its  excessive  wear,,   r' 
and  the  fact  that  it  promotes  spring  and  lost  motion  in  the  hanw; 
mcr  slides. 

The    fly-wheel    is    of    the    National    friction-slip    construction, 
which  acts  as  an  automatic  safety  device  in  case  cold  stock  or  an 
excess  of  metal  is  gripped  in  the  dies  and  obstructs  the  travel  of 
the  heading  tool.     This  fly-wheel  also  .serves  as  a  protection  to 
the  m>>tor  when  the  machine  is  direct  motor  driven. 
U  The  rigid  construction  combined  w  ith  the  mechanically  operated       ': 
grip  makes  it  practicalile  to  introduce  a  cut-off  attachment  in  the  ,.:■•/ 
gripping  dies,  so  that  short  bolts  can  be  made  directly  off  the  rod. 
Contrary  to  usual  conditions,  with  this  shear  or  cut-off  in  the   .   : 
grip  dies  short  bolts  are  made  with  even  more  ease  and  facility"- •■ 
than  long  bolts;  four  to  six  bolts  may  be  made  in  one  heat  de- 
pending somewhat  upon  the  diameter  of  the  stock  and  length  of  -  ■^-'  . 
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\<\\\.\\.\\    A(.K    (i.\/KTTL:.    MIXIIANICAL    j:i)lT  L).\ 


prvviuus.inQtMs  ari.-  u<o«I  on  tiii>  m;nliim.  liny  ciialilc  the 
«»{nrati>r  to  cliangr  aii<l  claniji  tnuls  in  a  ftu  M-conds  u  itliout 
the  use  » if  a  \\  rtncb.  ainl  are  !«ti  <lesiiine(.l  tiiai  tlic  ti'ols  are  iK'si- 
.fivA'h  •  tockcil  ifvUpciKlcntly  of  the  air  iires-un..  Tin.'  latlie  is 
iM^lliil»f>etl.  with  a  caliiieriii-:  tle\  ice  to  .eiiaUle  tlie  (ipirator  fo 
rtaJily  flitish  lii.th  wheels  io  llie  saniv  dianulrr.  Iliis  ei-nsi>t.> 
>'f  ail  adjustahle  in  tinier  supiiurted  Iry  a  liar  riuidly  attaehe<l  t<> 
thv  left-haiiU  headstock  and  ba\  iiiit  a  shdinj;  lieariny  in  its  riglu- 
hand  hraek<>t;  The  eViuipnielit  alsi>  in<.Inde>  pusli-Inutnn  contr.d 
for  direct  current  motors.  Two  I'lisli-lnittoii  -witches  are  sus- 
IH-hdediiear  llie  cuitiiii;  tools.  oiR'  f.ir  startinii  and  st'fipin.L;  the 
rUot'ir.  and  ihe  other  fof  r«.-<Iucin!i  the  >iici-d.  r}ii>  tnaldes  the 
•  (pcrat'^r /t<i  r'ea<tily  .e<7iitr<»j  the  cnitiny  sitced  uluii  hard  -p.  .t> 
an-  eiicounterv4.  -    ' .    :r  .     '  ■ ',  •  , 

I'he  latlre "'t>  <k'sij;ne(l  1. .  take  axles  w'ith  outsitle  journals. 
The  oehtirs  tnay  he  drawn  hack  into  the  head  ^lockN  lor  thi> 
'l>tirjio<<:'.  l.>V  lijeatts  of  haiid  wheels  on  th'.-  end-  <>i  the  -pinille«.-  , 


CRANH 


ARRANOF.MENT    FOR 
.    .      TINE   SHOPS 


LOCOMO- 


.■^VVr.tiavelmij:  Craile  arran^icHient  iH-rniitliii^^^  ;i  riducii>n  in  luad 
room  in  locortK>tive  erGcting  shojis  "^f  the  cn.»ss-^tall  tyjn  has 
het-n  vlesigiied^Jimi  patented  hy  II.  Shocinakir.  mtchanical  ^uper- 
intettdent.  Kan-^or  X-  \ro«.>t..<.k.  Derliy.  Mc.  Two  parallel 
crane>  are  used  in  liftins.;  the  h»c.tiniotive.  llu-  sp;icinu  hcinij  so 
arraiijied  a--  to  pt-rniit  the  l<>con) 'tive^to  he  rai-id  hei ween  them. 
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End    Elevation  of  Cranes  Showing   Method   of   Lifting   n    Locomotive 

:''■■'■  *Flkr"|.iractiotv   usually    fVrUtfXved    in    transftTrin"j    a    luconintive 

;.    friini   rjine   pit  to  an"ltier   is  to  itse  une   crane   with   tw..   trulleys. 

each  trolley  lifting  ivne  vlid  of  the  eniiine.      I  he  rear  end  is  lilted 

.   hy  an  eiiiiali/e<t.yM.kv  find  tin-  front  end  hy  a  slinu  i)laced  around 

:  •  tlte  ii«|A;el««?i.  ■   VVheti  the  1oc<»motm'  is  lifted   frcin   ihe  th.uT  to 


.  ■'.'h 


Xou  ^<V,  No;  7: 


ret|uires  structural  wirk 
wluel-hase  of  ;■.  sin.iile  cr; 
liy  one  pair  of  irack  ;^ird 
The  new  arrani^enient 
crane-  adapted  to  trav^■I 
rated    hv   a    snace    suliici< 


hoi-ted    lietv.een   them. 


f  liea\y  desimi.  Ow  in^;  to  the  limitci 
ne  the  entire  load  is  lifted  and  carriei 
rs. 

consists  of  t\vb  connected  traveling 
I  ihe  runway  coincideUlly  and  §epa- 
itl\  wide  t.)  clear  a  lov.>ni<  t;ve  whei: 
{••i-tint:  y.>kes  e<|uai  ill  k-nmth  io  thi 
distance  hefveni  the  cetii  r  lines  <«f  the  tw'  cranes  are  placed 
;infler  hoi!i  tliv  front  am!  rear  ends  of  the  1oo.m'.otive.  ilu  li'i^' 
inti  heintt  accuuiplished  h\\  fcitr  trolleys,  two  tin  each  craue. 

S^'veral  a<hantai'es  are  llsimed  t'.  .r  this  arranyenu-nt.  Owini^ 
tl)  the  reduce<l  head  rooil  required  the  ht.i,uhi  of  tlve  huihlinv 
may  he  made  a|>pro>^hnatJy  1.^  ft.  If^S, ;  A  similar  reihictioii  in 
[lie  height  at  \\  iiich  tlu-  tA-.ineiT^  carried  js.  also  effected.  Thi- 
li'Wers  the  c<ist  I't  the  iliildinii  aiid  considernhly  lightens  the 
-triiciural  work  ,re(|uire(l  to  carry  the  crane-.  .*>horter,  and 
liiihter  columns  may  he  u*-d  ami  tin-  track  girders  may  W  mad' 
li'-;hter  liecause  i>f  the  distt|hution  of  tiie  load  tner  a  inuclr.kmgtr 

wheel-hase    Is   sufficient  t"   distribute 

sections  when  litiing  an  engine;  in 

entrated    on    one    -ir'.t*"u;i.        •     .         ''■'.■■■ 


wluel-hase.  The  Utigtii  o 
the  load  o\er  three  girde 
!>"•   posit ii'ii    w  ill   it   he   c«m 


AUTOMATiq  DRIFTLNG^VALN  E 


';.v;-  ";'■•. Cross-Section   of   Erecting    Shop   with    Reduced    Head    Room 

Y4;;a VhdjL;fit-.;rtiOicient  :1^^^^  other   h'comotives    strmdin-    ,.,)    the 

■   t^'tTAor  it  must  still  hec^msiderahly  hel>>w   the  huttom  of  the  crane. 

'.  ;  Titis.  usualfy'  re'|vtire,s  a  char  he'ght  un<ler  the  r<  of  trusses  of 
/..not  less  than- -18  ft';  and  tile  luiyht  at  which  the  crane  is  carrieii 


An  aut'  iiuatic  drifting  \  ahc  for  usc-.oiv  ~ujc.rh».  ...ver  locoiiio- 
lises  i-  siiown  lureuitli.l  If  is  kiiown  a*  r\Vv'j.,d';s:  .viicutnii. 
hreaki-r  and  it.-  operation  t  cotitroljed  by  ti.y  .''r-r^sttre  it)  the 
li\e   -team   passage  of  the   \|dve  ohamlier,'^;^^^^^  ^^^  ' ,  .  ; 

Ihe  device  ha-  ii'ur  jiipe  cjimrectii>ns,:  lHpe>,;  ftad.i  to  the  livej 
steam  itassagv  <»f  oue  of  thel\  alve  c;haniher>  •  T  t'- ■•:»e'i)f '.he  steafiv 
pipes:  pipe  />  to  the  turret  >'r  otiier  source  f  Vo::stant  •  hi.iler 
pres-ure.  and  tlu-  lw<.  iiijie- 
\al\e  citamher-.  When  tlie 
the  large  ciiamher  at  fht  ei 
the  ]ire--ure  in  the  vahe  ch 
the  pi,-t<.>n  to  the  left  closes 
steattt  supply  at  eonneclion 
valve  chamhers.  .  On  the  r 
'  I'l-insi  of  the  lhr"ifU'   the  - 


C  t'l  tlu-  Itvt-  -ti'ii*^'"  j">i>*'ace.>5  >'f  the. 
throttle  Is Oiie'V  thi  vTi^t  i'islon  in 
i  of  the  \  alve.  lH..i^.::r>  suhjected  ;to 
iinher.  The  result  it'g .  nii  .vetnent  of 
iimmunication  hetuevn  the  constant 
A'  and  the  pas^ajies' leaditiji  to  the 
east^  ij-t  pres*;it-e.  at  ./  d«e  .to  the 
r  i  11 1,'   f . " r ct-  s  t h v  .pi  s ton'  1  lack'  to  tlie 
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Drifting    Valve    for    Siiperheater    Locomotives 


ri.ght.  4'im.niti.u  tlu  conmimiicali 
sages  t'  and  admitting  a  limi 
cliamlurs,  whiih  pr^ivrde-  a  nu 
■the  hiliricant  oxer  the  val\  e.  c! 
.\  jiatent  ha-  Ixen  applied  f 
factnred  liv  the   Nathan  Manul 


st"od  t"  havt  Item  highlv  salt- 


in  helweeti  coimection  B  and  pa'5- 
e<I  supply  of  SKamio  tlie  valve 
Hum  for  earrting  i'lnd  distrilaniiiLi 
amlur  and  cylinder  walls, 
r  on  this  device  and  it  is  maiiu- 
ct nring  <  V)mpan\ .  .\ ew   \' irk.     1 1 


as  been  suhjiHed  to  -ir\ice  ti  ials  and  its  i>erf<irniance  is  under- 


ictra'.V.     It  may  he  located  at  any 


CMnveniiiit  i-iim  i>\\  tiie  !•  o  irj.tiv.e,  prefcrahly  iiear  one  of  the 
cvlimlers,. 


■  ,{•;■  ,-..''7'j:'s  '-■'  ■i..'\f--: 
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JONTINl  OUS    MOTION    HAMMKR 
HEADING    MACHINE 


BOLT 


/  More •  tbaii  li|il{  <.f  ;tli  sritlaro.  luNatioii  :hul  Uc  tivatj  fifths  afy! 
;iie  urtiHnct  t»f.  the  liaurnier  tyitc.  of  IiMlt  heading  tMadmie.;iiV 
MiC  <M'«.'rati'iU  of  tli'c  u-«ual  di-siiin  <.i'  xhv-v  inaclnius  the  < aittiViC 
:'<>Hi  ill  tjiiantitv  ami  unii'. .piiiiy.  is  deiniitlvTit  emirily  uin^n  .the 
.  liysk'ai  aWUty  <>t  tlie  ••]>crator  ainj  llie  care  cxercj>ed  by  luiii. 
J  be  |abi>r  iii\>rl\ etl'  itvopenUhiti  the  mudiiile  is  conHvivral  1e,  tlic 


■>■ ;   ;  Gontjniious    Motion    Semi-Automatic    Hammer    Bolt    Header.:      , 

:  'm<»\<Miunr<  ut    jiriiiV*itK^/  start ini;   atul    stupping'  the  iiKii-1i,ine'  f«»r 

rach  hlaiik  iiitr(i«luce<I  an<l  eacl)  4m>Ii  idinphte*!,  ]iein.ti.  perioVnied 

iiy  inean>  of  hand  lexers.     /Iliese  inovenunts  Huhtce  fatignie.  an»l 

asfthc  fatigiiy  increases;  the  efticieiu-y  of  the  man  aiid  machhie 

^  decrease.   The  nnnil>cr  of  hlows  tised  in  inakiiTij  a  l>olt  also  de.- 

V  I'cnded  cJitirely  ui7<'H  flio  watch f id ikss  of  the  operator,  atid  it  is 

Leoiuiiv jii.   where  tJie  oiierat'  ir">   atteuti'  m   is   la.x,   lo  lind  In >lts  of 


matically,  and  the  (/poraior's  entire  attention  and  encriy  may  We"; 
^JoAOted  to  feediii}*:  the  niachiiK .     The  mJtiii  shaft,  iieading^  >lide  ^ 
and  the  hanMnef  slides  of  the  machijie-titii  ci>ntimtoftsly  as  in  3, 
rivet  headir  so  tliat  thv  niachine  in  a .iwasitre  ;;t-ts  th^^  for.v 

the' tjjterator. .  V    '  ■;   :   . '  -•  r:\-^^^^----'',''^.  ■'■'.;     '  ■"■;  ■  Vi--', 

.\ieamrc  of  the  design  is  the  ahjlit^^ 
l.>  deliver  any  itr<;<teteriniiivd  nninl>er wiUiiu  a  riuisiv  >>f  three  to ;; 
viiiht  I;1hws  ic  a!»i;li  evvle  vir  opvraljon.    The  iiiavhinc  rhn>  -iet.  the  " 
tiiiish  **i  the  omiiiit  is  iKces>arily  tuitform. .     TIjc  kiigllv  of  time  .  ; 
lh%rthe  grjpsvarc  ojien.vior  feedinji  can;  he^'rcjiotajted  to  siiit  llie; 
:;Oee<H  vir  ahJTity^tyf  thv  ''I'l-rai-.f  4tnd  i^rctirffin^        tiro  4en«*ilt  i«r  ■:■_ 
type  orijolt  Ij^nj:  jnade.    T^  ; 

:^i«iH<i  >re;i!*  and  canv  device.       ;   '  i    :    .'-/    >    \:     '-  .   /;  •,-.'■■. 

The X'ul  ( 'i th'i>  macliiuo  i>  i <f  tlie  it* -^  t^4>c:<>^ Iiiriiie|Sroj»t:>rti< "tus^ 
and."  is:  cr'iijMvuciod  to  >tinr<-  riuidity  -a^  \wJt  as  strenjiih.     Ovving;  \' 
It)  its  !4rt.>;iter  risiidity  a  fv-iir-IdovN  iM>Jt  nradv  'in  tlii*  niachiiu:  is" 
>«'aid  to.|i|L-  ,e»|ij;d  to  a  jivt  or  --.ix-lfUiW  Tioll.jiWvhHed  in  inacWnej;  <jf  i^- 
the  nsiKil  disi.un^     I  he  i.H>lt  I'eini;  niadi    in   Ie>->-  I'l^'W^  an^f  1es.> 
liiue.  ihcKe  i>  a  Iiettei;  llou    .»f  tJ^e  iiJelal  t«i  tii!;'<inl  tlie^-ci >rH*erS:. ' 
it  ?,•«  also  juissilde  tt>l  «"iT<  the  inetid_-al  ^•^Vl■r.  Inrats.-redTlcihy  the  . 
tendency  :»#  the  tnetal  to  l«v!]ye  at 'tfi<  to]j.'aiji<i  >ide>;«jf  the  l>c>h;  - 
liea.I.-./'..\  '-''.rvi  /  ";;     .  ,  :,   ;>':;,  ;    ":.    ;^^:.;   ;>    '';>   '  "■  '."■':'-■' 

VnOther'  <1ei«aruire  in  i  his  desiatt  is  the  - :K'Vt*T  trotlstrticiton  for  ; 


Link    Motior.    for    Opeiating    tlie    Hammer    Levers 


>:    yoke  Construction  of  the  Lever  Carrying  the  Lower  Hammer 

carryiiag  the  -l' 'Aver  liatinnef.  liiiv.is  ttsttalty  Carrie*!,  iu  a  slide 
the  !>a.inc  a>  the  si<ie  arid  ,t<>]i  hannnen> ;  >cal:e  from  the  hohs  as 
tlJey  are  luiiiCi  f-irtied  ^Irojis  (Ui  thi>  slide,  atxl  toj^elher  with  the 
sKtipn  *?{  the  \\naet'.  res^  liivH  disaiine«ienj 

of  the    lo\yi j:   Rimi>Hr:      The    leV«T^  con^triicU<>n   <*H«nin;tte*i  this  ' 
\V<ar;.     Lhe  side  and  tojv  tianimer  slides  in  this  de>i!.;n  are  'iperated 
t»y   T)r«:>n;^e  i>aTsiHd    Un1<s    in    placi-   of  cams  ;uid  r"!ll>.      The   crvni- 
cons'irnetiori   ha.s  ,  Itt-en   elinn'nated  heeatiiit?  nf  its  Oit'ci^iye!  wvar. ' 
and:  the  fact  that  it  ]tromotv>  sprin.i:  and  hot  tri«»t ioji  in  the  Uara>i 

■  nier  slides^         '    '   ■■-  :•:.'-'"'    ,- :  ^;:^ 

the    ih-vvluel    is   of    tin.     X:aiiriial  •  f:rivnrrtn"-s4ip    ooiistfuoii'in; 
i\  liich  aetv  as;an  auto.matic  safety  device  in  case,  c/»t<i  st^vtk  ot  atJ. 

^^\Ce^ss;;«»l  tnetat  is  iiriiipi<l  in  thv  dies  an*)  ii-hslriuriH ^he  travel  of 
■the  he.ldinti  to<iI.  I  hi«^  dy-\vkeel  also  servtsa.s  a  proUi^i«>U  W' 
the  ni.<ioiv\\hen  them.ichine  is  direct  niot^V  driven: 

The  riii^i"!  cotis^tTMctirni  c.  ^nlnned  vvith  the  medjaniiiilly  HjH'rattMf 

^tirip  tnakes  it  iiracticaMv  t--  ijnri»dnce^  aTctit-off  :itt;»vhinent,in  tln?^: 
$i  ipphiif  dies,  so  that  >h< irt  h.  -h <  Caii  i»c  made  direcllv  off  th<:  rod.. 


-si;p]»osedly  Vmc  4|Vfcility  andtiniMii  \ar\iiif,;  gfeatty.  due  to  tlw^  Ja*")* 

of  unifiirniit)   in  the  tinnilier  td  Idows  reCeiyt^h  >  V  f.  \ 'v  ;;      ■  '. 
'     A  new   haninur  hvadinu  inachine  has  recently  Ijoen Vtle^^li^ju-tl     :t:ontrary  condiiii>n-.  \\ith  this  shear  or  cirt-f^tT  in   tlic 

Jirtbe  National  Machinti}    tonipahy.    rifMn.:  (thit^V,  ilv  the  <^>i)era-  :  ;.?itin  dies  shott  ludts  are  tnade;  with  <?\'tsi  tu<«tv^east-  and  iacijity 
,t*>n  of  \yllich  the  inatinal  lalior  has  T>een  C(.»nsideral)ly  reduced,      than  long  holts:  fonr  to  six  holts  hiay,  Ik?  inadcki  oivcTteat.  <k'- 

-the.'ti'^ljipinjLijSt.irtHi;:  and  st<»pr>iny  m  rMinvHt* -tTe/elTectedanto-:    -petidiirg^  sontewhat  vipon  th;>  diamett^r  of  the  st»K:i;  *ind  Icujith  of 


■   .        • .  .* 


^     ■'•V   '. 
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"the  bolts.  An  automatic  relief  is  also  provided  on  tlie  gripping 
mechanism  to  protect  the  machine  against  damage  should  the 
operator  accidentally  get  stock  or  some  foreign  oi)ject  in  tlie  grips 
in  such  a  way  as  to  prevent  the  dies  from  closing. 

The   slides   in   this   machine   have   been   made   extra   long,  and 

vbronzed  bushed  shaft  bearings  of  large  diameter  have  I)een  used. 
The  main  shaft  l>earings  are  self-oiling  and  careful  attention  has 
been  given  to  lui)rication  throughout;  all  oil  cups  .  r  pockets  are 
provided  with  hinged  or  sliding  covers  to  exclude  dust  and  scale. 

'  The  new  continuous  motion,  semi-automatic  machine  is  built 
in  sizes  of  ^i  in..  1  in.  and  l!j  in.  capacity,  for  either  lielt  or 
motor  drive.  The  rigidity  of  the  construction  has  practically 
doubled  tlie  weight  of  these  machines,  as  comi)ared  witji  others 


f 


■J 


Etched    Iron    Bolt    Made  on  the   Continuous   Motion    Hammer  Header 
Showing    Unbrokcen    Metal   Fiber   In   the   Head 

of  similar  rating ;  the  one-inch  header  weighs  approximately 
13,000  lb.  With  this  greater  weight,  however,  tlie  >peed  of  the 
machine  is  high.  The  one-inch  machine  runs  at  140  r.  p.  m.  on 
its  ma.ximum  work,  which  can  be  materially  increased  when  run- 
ning on  smaller  work.  ■•::■••>.•:  r/r-;:.;,^.    ..    ^^.     ;■-  ..^>, 


INSTRUMENTS  FOR  MEASURING   HARD- 
NESS  AND   ELASTICITY  OF  RUBBER 


In  the  manufacture  of  rubber  goods,  the  process  is  not  under 
economic  control,  such  as  is  now  common  in  metal  production. 
It  is  not  exactly  known  why  in  rubber  working  a  pure  raw  ma- 
terial docs  not  guarantee  the  tincst  linisbed  artiek-  wlun  .<u1>- 
iccted  to  a  given  heat  treatment.  \\  hen  an  article  of  line  (|uality 
is  produced  it  has  been  impossible  to  tell  without  destroying  it. 
just  what  the  physical  iiroperties  are  which  favor  a  givm  result 
and  hence  the  manufacture  goes  on  with  no  more  enlightenment 
than  before.  ■•'::.■'   -'■    ;  "^v  •: '"^ ''^  •  ^•'^'"•' ^^ 

:  The  two  principal  physical  properties  of  rubber  are  hardness 
and  elasticity,  an<l  instruments  for  the  measurement  and  com- 
jiarison  of  these  have  recently  been  brought  out  l)y  the  .shore 
Instrument  &  Manufacturing  Company.  557  West  Pwenty-second 
street.  New  NOrk.  These  instruments,  sliown  with  tluir  leather 
pocket  cases,  are  known  as  the  durometer  and  elastrometer  re- 
spectively an<l  may  be  used  either  by  hand  or  in  connection  with 
a  small  oi)erating  .stand.  '  "':-/•     "'-■  *■■     '• 

.;■•  Hardness  is  measured  by  the  durometer  in  terms  of  the  re- 
sistance to  depression  of  a  i)lane  surface  by  a  standard  spring 
pressing  on  a  blunt  pin.  The  surface  of  the  rubber  is  not  broken 
in  any  event,  and  it  may  therefore  be  used  on  tinished  articles. 
The  elastometer  measures  elasticity  in  terms  of  resistance  to 
permanent  deformation  or  tearing  under  the  action  of  a  mode- 
rately sharp  pin  which  is   caused  to  penetrate  the  material.     In 

r'i. ..•'..••■   .v'. •'••■•>.■,'■ .«.;     '•..■••  .■•;:  ■   ." 

\.f      ■■_;■:■         '<._■',;'••    -t ... ;.  .,  >•■    • -. 


applying  the  instrument 
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he  ooint  is  caused  to  nenetratc  the  nu 


terial  by  moving  downward  the  knob  on  the  side  of  the  instrr 

e  edge  of  the  point  and  the  depth  it  i- 

been    carefully   determined  by   experi 

c  rubber.     If  the  elasticity  is  quite  per 


ment.  The  relation  of  tl 
caused  to  penetrate,  has 
ments  on  extremelv  elast 


feet,  no  tearing  or  permafent  injury  results  and  the  point  will  bo 


Elastometer  and   Durometer  for  Measuring   Elasticity  and   Hardness 

of   Rubber 


completely  ejected  upon 
extent  of  its  ejection  is  s 
per  cent  of  the  total  pene 
the  material  thus  indicate! 
ticity  as  measured  by  the 
test  has  the  a<l vantage  o 


niocking   it  by  raising  tiie  knob.      The 

lown  on  the  scale  of  the  instrument  in 

."iration.     The  extent  of  the  recovery  of 

corresponds  to  the  i)ercentage  of  elas- 

older  form  of  stretch  test.     The  new 

being  applicable  to  the  i)lane  surfaces 

if  tinished  drtides  and  leaves  practically  no  visible  mark.  ' :         :• 

These  instruments  are  jirincipally  for  the  use  of  manufacturers 

of  rubber  to  aid  in  economic  production  and  the  buyers  of  rubber 

goods  in  formulating  purcljase  specifications  and  inspecting  gopds, 

as  well  as  for  research  wArk.       ■   '/,.-:--''-^":.  ,'^'  ■■'•'  ■"'■.'■X'-'.'  ^  "•  -'■''■'■^ 


HIGH  SPEED  BLOf 

:    r    -  AIR 


ER  AND  CENTRIFUGAL 
:OMPRESSOR  .  r 


.\mong  the  obvious  fan  ts  of  the  usual  type  of  paddle-wheel 
fan  or  blower  is  the  shock  with  which  the  air  is  received  by  the 
impeller  blades,  the  abrupt  turns  and  sudden  changes  in  cross- 
section  of  the  passages  through  which  the  air  flows.     The  sup- 


Two  Single  Stage  Blowers   D  rect-Connected  to  a   Oe  Laval  Velocity- 
Si  age  Turbine 


ports  for  the  floats  or  vane 
amount  of  surface  in  contact 
ties  is  large,  resulting  in 


cc  n 


obstruct  the  flow  of  the  air,  and  the 

with  the  air  moving  at  high  veloci- 

isiderable  loss  by  skin  friction.     The 
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tiiciency  is  low  and  the  action  noisy,  and  as  brdiriatily  Milt,  the 

•an  is  bulky,  due  to  the  slow  speeds  required  because  of  struc- 

nral  weakness  and  lack  of  balance.     The  so-called  multi-blade 

.;,ians,  which  to  some  extent  have  replaced  the  paddle-wheel  fan, 

run  at  still  slower  speeds  for  the  same  pressures  and  volumes. 

Xeilhcr  type  of  fan  is  suited  for  direct  connection  to  the  modern 

'.Iriiigh- speed  rotative  prime  movers,  such  as  the  steam  turbine  and 


the  connection  of  the  blower  or  compressor  directi^lg*  iffie  tur- 
bine in  nearly  all  cases. 

The  construction  of  a  single-stage  type  of  blower   is   shown 
in  the  sectional  drawing.    The  housings  of  blowers  of  the  double- 
suction  t\pe  are  in  one  piece,  usually  of  cast  iron.     The  bearing 
bracket  is  cast  nitegral  with  a  circular  inlet  rniji  «>r  Ix'Il.  littuig 
into  the  eye  or  opening  of  the  casing,  the  opening  Ix-ing  of  suf- 
V  licient  diameter  to  permit  removal  of  the  impeller.     The  hous- 
.    ing  is  so  formed  as  to  provide  an  efficient  diffusor  and  vol'ite, 
.    the  discharge  opening  of  w-hich  is  provided  with  a  tlange  for  the 
:•    attachment  of  piping.     The  bearings  are  of  the   vertically   split 
babbitt-lined   ring-oiled   type,   formed   in   separate   shells   resting 
;    in  the  brackets,  or  in  exceptional  cases,  in  pedestals. 

The   in:ipeller  is,;  built  up  on  a  disc  of  heat-treated   chrome- 


t" 

1 

Sectional   View  of   a   Single   Stage   Double  Suction    Blower  -.i,-- 

the  electric  motor.  The  DeLaval  Steam  Turbine  Company,  Tren- 
ton. X.  J.,  by  employing  the  same  materials  and  workmanship 
used  in  building  its  turbines,  has  bound  it  possible  to  run  centrifu- 
y.'il  lilower  and  compressor  wheels  safely  at  peripheral  velocities 
of  4.^0  to  600  ft.  per  second,  rendering  practicable  the  generation 
of  },  or  4  lb.  pressure  per  sq.  in.  in  a  single-stage  blower,  and 
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Characteristics    of    De    Laval    Single    Stage    Motor-Driven    Blower    :''.A-\.' 

nickel  steel,  thickened  at  the  center  to  form  a  hub,  and  also  to  ".""   .^ 
turn  the  air  which  enters  axially  to  a  radial  direction  with  the';  v'? 
least  shock.     One  side  of  each  blade  or  vane  is  riveted  directly  ^-v 
to  this  disk,   while  the  other  is  riveted   to  .i   steel   side  plate  of 
the  same  material  as  the  hub  and  also  turned  tapering  to  combine    , . 
strength  and   lightness.     The  entrance  edges  of  the  blades  are  •'.;•. 
set  at  such  an  angle  as  to  receive  the  air  without  shock  and  are  '/  -■. . 
formed  to  give  the  desired  characteristics.     Attached  to  the  side  ;  • 
plate  is  a  ring  which  n.eshes  with  a  corresponding  groove  in  the  ./;->, 
inlet    ring,   thus    forming    a    labyrinth    packing    which    minimizes  '  f; . 
leakage  from  the  discharge  past  the  impeller  back  to  the  suction.  '?  ;  J- 


Six-Stage  De  Laval  Centrifugal   Air  Compressor  Driven   by   IVIulti-Stage  Turbine 
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The  shaft  is  niaut  fruni  special  haninicr- forged,  opeii-hcarth  steel 
of  a  high  tensile  strength  and  uniform  texture,  ground  in  dead 
center  grinders  to  insure  absolute  accuracy  of  dimensions,  per- 
fect centering  an<I  high  linish. 

These  iiiaciiincs  are  eniiil'iycd  fur  i)re-;sures  ranging  from  four 
to  six  inches  water  column  ap  U)  three  to  four  pounds  per 
square  inch.  The  form  nf  the  head-delivery  characteristic  can 
i}C  ^nodil'icd  according  t('  the  witk  to  he  done. 

The  casing  of  the  multi-stage  comjjressor  is  siilit  horizontally, 
permitting  the  top  half  or  cover  to  he  lifted  off  so  tiiat  internal 
parts  n.ay  he  insjjectcd  and  lifted  out  afler  the  removal  (if  the 
hearing  caps  The  impellers  are  mounted  upon  a  shaft  of  large 
<liaineter.  the  critical  speed  of  which  is  far  above  the  running 
speei!.  it  is  made  from  hanimer-furged  oi)en-hearth  steel,  suita- 
bly heat  treated  and  ground  and  polished  over  the  entire  sur- 
face on  dead  center  grinders.  The  hubs  of  the  impellers  are 
keyed  to  the  shaft  and  sei)arate(l  from  one  another  i)y  shaft 
tightenirg  rings  which  run  inside  of  split  packing  rings  at- 
tached to  the  diaphragms  in  the  stages.  Where  gases  other  than 
air  are  handled,  double  carbon  rings  are  placed  at  each  end  of 
the  casing,  in  addition  to  the  labyrinth  rings  surrounding  the  im- 
jieller  suction  inlets  an(l  ihe  packing  rings  on  the  shaft.  The 
diaphragms  between  stages  are  separate  from  the  casing  and  are 
divided  on  a  horizontal  plane  so  that  they  may  be  removed  with- 
out removing  the  shaft  and  imi)ellers.  When  cooling  is  em- 
l)loyed.  the  diaphragms  are  IkjIIow.  the  water  entering  through 
the  l)ottom  of  the  casing  and  escaping  at  the  top. 
'The  imi)ellers  are  of  the  single-suction  shrouded  type,  and  are 
imilt  up  on  heat-treated  chrome-nickel  steel  disks,  the  blades 
or  vanes  being  riveted  to  the  disks  and  to  side  plates,  turned 
ta|)ering  to  give  strength  and  lightness.  That  part  of  the  disk 
which  is  within  the  circle  of  the  suction  opening  is  subjected  on 
the  inlet  side  to  the  suction  pressure  and  on  the  back  to  the 
llischargc   pressure   of   the   individual   stage,   which   gives   a   re- 


Six-Stage  Compressor  with   Top  Casing    Removed 

sultant  thri-st  equal  to  the  area  of  the  suction  opening  multiplied 
by  the  pressure  generated.  The  accumulated  thrust  of  all  the 
stages  is  overcome  by  a  balancing  disk  at  the  discharge  end,  so 
arranged  that  one  side  receives  the  total  discharge  pressure  in  a 
<!irection  opposite  to  that  acting  upon  the  inqjeller  disk,  while 
the  chaml>er  up<  n  the  opposite  side  of  the  lialancing  disk  is  con- 
nected to  the  suction  inlet,  thus  couii>letely  neutralizing  tlic  un- 
balanced pressure  on  all  <>i  the  wheels. 

.\>  in  the  casj  of  single-stage  blowers,  the  head-delivery  char- 
acteristic can  lie  varied  considerably  to  meet  dillferent  require- 
ments. Generally  where  compressed  air  is  used  in  tools,  a  fairly 
constant  pressure  over  a  wide  range  of  delirery  is  desired.  The 
capacities  in  such  cases  range  between  2.000  and  10.000  cu.  ft. 
per  min.,  and  the  pressures  from  75  to  120  lb.  per  s(|.  in.     Less 


than  2,000  cu.  ft.  per  mini  is  usually  not  practicable.  The  larger 
machines  for  these  preslures  or  machines  which  must  run  at 
motor  speeds,  are  usualr-  built  ir,  two  sections,  with  separati. 
shafts  and  housings,  the  ;peeds  available  with  electric  motors  oi 
these  sizes  refpiiring  eitler  a  compressor  with  a  large  number 
of  stages  and  .several  hoi  sings,  or  the  use  of  a  step-up  gear,  h\ 


Impeller    Disc    and    Side    Plate    of    Multi-Stage    Air    Compressor 
Showing    Mathod   of  Attaching    Vanes 


which  the  compressor  car 


of   delivery   is    required, 
suction  is  resorted  to.  • 


be  operated  at  4.000  to  5,000  r.  p.  m. 


Where   either   strictly   c  )nstant   head   or   strictly   constant   rate 


speed    variation   or    throttling  of   the 


SAND    BLASTING    STEEL    GARS      l!:^ 


It  has  been  a  difficult  j;  roblem  in  c.mnection  with  the  use  of 
steel  cars  to  clean  the  ex  erior  in  a  satisfactory  manner  before 
painting.  The  use  of  acid;  for  this  purjxise  is  not  entirely  satis- 
factory and  this  method   i>  also  dangerous   for  the   workmen. 

The  matter  of  cleaninj  has  assumed  increased  importance 
with   the  general  advent  c  f  the  steel  passenger  car,  and  where 

ipted  it  seems  to  have  been  productive 


san<l  blasting  has  been  ad< 
of   remarkal)!)-   good   results 


The  engravings  show  s 
.sand  lilast  installation  whi 
system  openiting  a  great 
•ht  service.      Th 


de  elevation  an<l  sectional  views  of  a 
h  is  in  si'.ccessful  operation  on  a  large 
iiany  steel  cars  in  both  passenger  and 
illation   was  designed  by  the   l'angl)oni 


treiglit  service.  J  he  installation  was  designed  by  the  1  anglioni 
(.  orporation.  Hager.stowil  Md..  who  also  manufactured  and 
supervised  the  erecting  (If  the  e(|uipment  which  is  known  a- 
their  model  "l'"  car  deani  ig  installation. 

As  :-howii  in  one  of  th  ■  illustrations  the  building  is  172  ft 
long,  the  main  part  being  55  ft.  long  and  fif  brick  construction, 
while  the  extensions  are  of  wood  and  covered  with  corrugated 
steel  siieathing.  .\11  the  er  nipment  is  contained  in  the  main  part 
of  the  huilfling ;  the  sand  Hasting  is  done  in  a  compartment  12 
ft.  by  17  ft.  by  21  ft.,  and  t  le  dust  is  conlmed  to  this  space.  The 
end  extensions  keep  the  ei  tire  car  indoors  at  all  times.  •;•' 

Pits  are  provided,  as  shoivn  in  one  of  the  sections,  beneath  the 
track  nn   which  the  car  stinds  and  are  covered   with  a  gratini.; 


10  ft.  wide.     When  new  sa 


grating  and  passes  down  tl  ;  sloped  sides  of  the  pits  to  the  ele- 


vators which  are  of  the  hi 
san(l  as  well  as  that  which 
ing  the  Masting  ojjeration. 
sejiarjitors  ren'ove  any  re 
jiassing  into  the  sand  bins 
I'rom    the    sand    bins    the 


d  is  necessary  it  is  dumped  on  thi;- 


cket  type  and  which  carry  the  new 
falls  from  the  sides  of  the  car  dur 
to  the  sand  separators.  These  san< 
use  from  the  sand,  the  good  sand 
and  the  refuse  into  the  waste  bins, 
and   goes    to    the    blasting    machine- 


which  are  operated  by  compressed  air.  the  sand  passing  from  tlu 
machine  to  a  hose  and  noz;  le  in  the  hands  of  the  operator  wh« 
stands  on  the  platform  shov  n.     Canvas  curtains,  as  indicated  or 
the  drawings  are  arranged    so  that  the  section  of  the  car  stand- 
ing t)ver  the  grating  is  ent  rely  enclosed. 

The  engravings  also  clearly  show  the  arrangement  of  the  ex- 
haust piping  which  is  desigi^ed  to  remove  the  dust  rapidly  frorr. 
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,.  enclosure  .he„  blastln.   is  goin.  on.     The  exhaust   fan   is      .uuts.  one  on  either^de^f  t^c^^  th^  both  ^^^^ ^^ 

.louble  and  is  driven  bv  a  35-hp.  motor  running  at  870  r.  „.  m.      cleaned   at   once.     T*e    sa,id    separators    and    t 

m  dust-laden  air  is  ;xliansted  into  a  dry  process  screen  type      driven  hy  5-hp.   electnc  motors  runnu.g  ar^  r.^p.  m^  A^: 


*->■"  >.  ■     ,  ' 


t::^ 


-75'^^- 


TIZ^:??  i?E5IZ 


sso- 


.     ,     .    ...  ,  •     :   ;.,    Side    Elevation   of  the   Building  for  Sand    Blasting    Steel   CaT%::{/,--.-i.^y^(',^J^\.--y-.f;,.-.^^y::'-^'^f:.>:,--'^, 

<lust  arrester  where  the  dust  is  completelv  separated.     The  dust       are  hauled  in  and  nut  of  the  buildinj,-  oy  an  electric  wiucTt.  hufft 
■is  then  .lelivered  to  dnst  Ik^xcs  locateci  en  tho  first  tluor.  by  the  American   lingineering  Company,   Phdadelph.a.   Pa.,  and^ 

•  -  The  elevating,   -ei.arating   and   blastinjj  machinery   is   in   two       having  a  capacity  of  6,00Q  lb   at  a  speed  of  50  ft.  per  maiute.;. 

;.i,»  .\.v..  "-'■'■1    -■-"■  "■•'■.  '/;-':''    ''''.  "■\-"-  ''-'Lm^- 


■••-•■'_■""•■'  ■'-■"'■'■  T^t'"'  '-i;!--    ■'"'•■■     "'        ■■  ■•';'.  r'     "■■'■■'  "     "-"iw^'^;-.,    "  -."   '.-.   ■:■•■': 


^    '^-jri     "       ll    '    I    ''"I.  Ulss^'n^^oi/fe  Mohry 


f-' 


Size  9    

Bkaf  Machine 

Plan  of  Operators  Plafform. 


Plan  of  Machinery,  Second  Floor 
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^^ihi-  sliaj'i  iA  inauy  tr«>tn  spt'ciiil  li;iiiniKr-i<>ri;(.tl.  oinn-luanii  >uc'I 
of  it  IiiyR-  ivhsijc  >trvn^^^^  aiul  tmit'>rni  uxtun-.  i^ru'iiid  in  <k'a»I 
cfHlff  j;TMJi|vrs  t^i  iimirc  alisolutc  accmaix  -i'  (liiiKiiNitiiiH.  per- 
U'lt  ttntiriuiJ:  aii<I  fViult  i'liiish, 

.  'I  iiV'sc  fiUK'liiiHs  nru  V'nijl..yi  •!  j'nr  (rri --urv>  ran.ulii:^  i'r<  im  foiiv 
lo;  >ix  •indus 'xvatiir   a)hnlhi    ii  tiirtv  \i>    I'dur   poniiils   prr 

..uiuui-c  'iivli.  The  hn^in  •it;  lliv  lKa«l-ili.liA vry  characlfrj>iio  can 
l-v  'ti'f'iiiKil  ^v-i^.'r(lM.i*4  !<•  XIh^^  w  tk   i  vli«.'  »!..;•  n.  . 

aTIic  t^(>iHi!;  !jt  tljv  nnilli-.-.l:i).:t-  -:>'ni|)iy>'Mtr  i>  split  Ii<iri/ci.ijt;ill\. 
'iKMriiiititiit:  |Ijjl;V!I'  InUr^^T  Vuwt  1^)  I'C  liJlv»l  <rt1  m>  thai  nUci^iial 
purt-i  i.v^iy  ho  .iiispiyik'.-l  aiiil 'ii.ru  «1   "Ut   at'ur   ilu'   rcniD^  al   iif  i]k-' 
liOUriri^vcai'-:  V  T'tri^;'  itiiiA  IK  i>  arc  tin >iim<Mr  upon  ;i   sliiii'i  ni   lar^u  . 
4i^fnvtrr/-,tlKVCtii.i.;al  >i!ri.il   yl    \vliivli   i-s    I'ar  niitw   tltc  nnniijit; 
>ji%v«t..    }.l  h.tJKrtU-  rrivHKli;oniiU'r-l'irynl  (•ptu-lu-ariii  >t«cl;,viiita- 
■My   hiAi.tiVatCil   yjnl  jinm'"l  ami  i'M>li>hril   <i\cr   ilic  .i»uiii-   sur- 
i'aOr-  f.iti    <1»a'Vl   tVt.ilvP  :;:rimlcr>..      I  h»-  liulis   ot   tin-   Hnpcllrrs  •  arc 
;4:.e;>\!l    t''  'lliV   ";^i;t1^^;llpl    s  tr«:>in    <>nv  an<jtiu-r  hy    sliat't 

liijlili-vihy }i-itis>:  ^v!jii-;ij  run  in^fiU-  <ii  -plit  jraikiiii:  rinu:>  at- 
la*l(f«i  1'.  iIk,  .iUaphraiiiii-  ii)  the  •.ta^ni-*.  Whirc  ;i"a>0<.<itln  r  iluui 
ail'  uro.  haijiiUtl.  <l'>nl>l<-  carhuii  rini^s  art'  placed  .it  cai'h  <nil  oi 
'th<- yasipU;  HT  ;i4*litV:n  to  ihi-  hiliyrintii  rini;s  -ittrr' >un<iinii  tlif  iin- 
'prni+  .«-trv:ti*i|V  vi».l*"t*  .aiitl  jhv  patkin;^  rini^^  nu  tl)i'  -h;iH.-  Ilu 
^^.f;.^fhI^^y1vl*.  ixriyv*  t  n  »i;isit>  an.'  Mparali-  tr'-ni  thv  la^inv;  and  arc 
iHvidtd  4|n  a  hMri/»'iiia|  jil'i'H-  s«  that  il)ty  nia>  Ju-  rtninvod  with- 
~'uitt  rcMliniui;  .ihv  •'Iialt  aiid  in)]KlKr>.  Winn  ci  M.litiiL;  i«  cin- 
p)^^y^•d.  thir  utaphraiini-*  an  h"Il"v\.  iht-  uaicr  ».ntcrin,it^  tinvnyh 
thf.  l.mtfrVnr  »>f  liu.oasiiiC'  aiJtl  t-MVipin.t;  at  tJui  N»p. 
.V  The  ifiipvilvr>  an-  i>l  the  ^inuK -»u»ti<Mi  ^hriiuled  t\pe.  and  are 
hiiiU  iqi  i'li  hiiat-iri-ateil  ehnMiU'-nivkel  «tci-I  di-k^.  ihc  Idailc^ 
■or  vaite>.  I>e!iiii  ri\  eted  tu  ilic  (h.-k-;  and  in  -idi  l»lat^•^.  lunied 
tajH.riiiii  to  siiye  -itreniith  and  liyhlive--.  That  jtari  i>i  the  di>-k 
\vJtich\i.v.-\vithiiT  the  drele  «>l  the  .suction  "pen ing  is  <ul>jected  "n 
the  inlet  side  to  the  snetion  pres^in  and  <n  the  Iiack  t"  the 
cliM-lhiirae.'  ,i>FCSjSUt'c  .oi   the.  individual    .•«laiie.    which   j{»vcs   a   re- 


«fj 


V    > 


1^ 


';":r    .    .    ...   .Six-Stage   Ccmpiessor  wj.th   Top  Cnsing    Removed 

,' ,  >uhant  thri:.«f  viju^tl  .tii-the  aria  >>i  tJu   ~ncti"n  opvnin.u  intihipHed 

J,    -    Ky   th^v  J»re^•*^^rl^ '^einratyrl.     The.  «icciunnlateil   rhrn-i    of   all    the 

:   '  jitnjies  is  ovcrc.oniv  liy  a  ha1anei»iu  di'-k  at  the  di^char;;«    end.  «•'• 

:\    afranjied  thhi  imK  '.Mue  Ti*i"eivt--.  the  total  <li>charye  pre-^nre  in  a 

'■'     ■  <^\riX^\'i<U    I ■p\'\>iHx\  ii\  \h'M  ''.i^^^        upon    the   iMipclIer    ili-k.    wliiK 

ihv  eluivida  r  11]  I  tVitlu-  opj-.o-ne  M<U   of  tht'  iialaiuiuu  di^k  is  con- 

nfeted.  t"  thi  :  ^ttct'i' Vn  inl.  t.  itvfis  r..niplet<ly  n.  iTtrali-iii.-.-  ;iie  iin- 

V  ■h^l;irjct.irpre>>tire  em  ai^         ibv  wheel-. 

-•  A>  jn  lh^^i'^^;<;   «»i,  sini(iU-:->t;*ye  J)lox\rr-i.  the  hea<l-deli\iry  char- 

.'     •■  acterivii;'  caif  {>e   varied   c*>n-*i»lefalily    to   im-et   different    rc<|uire- 

'■  y  .  iiwnt-      ncneraliy  \vlicri".  C''ihpre>sed  air  i>  n.->e(l  in  wwdx,  a  fairly 

-  :   eoti--tu*)t  prt  ■'"nre  ^ver  a.  \vide  ran't><^^  ..f  dihvtiy  i»  doireil.     'I  he 

.."■  V:ip:n-i:ics   tn   ^■noli  'cVtses  hmsic  Imtween   _*.(lfKI  and    KMKM)  en.    ft. 

■■   j:er  n;iii/:ui'li  the  pr«  ^^I't*"'^  fr^»ni  75  tti. IJt)  Ih.  jur  xp  in;     Less 


than  J.IKM)  cu.  ft.  per  niiti 
niachiiHs  for  these  pre,< 
motor  speeds,  an  n«nal 
.-hafl.N  and  h- ii-in.!.;-.  tin 
ihi-i-  M/i-  riMiuirrn:.;  citi 
of  si,i'_:i->  .iiid   >t  \  iT;d   li-  t 


I.V 


•■a-.  -r-V^^-- 


\i)j,.  sy.  No.  r 


i>  u.Niiallv   not  jiracticalile.     The  Tart-e: 
urcs    or    machines    which    must    nni    .t 
liiiilt    if.    iwo    -cctii >!)->.    with    >;eiparaii 
peeil>  a\ailalile  with  eUctric  motors  .o, 
.r   a   io!niirc->or   with  ii   larj.ic  nutnhef' 
-inv~.   I'r   lib.-   r.^c  of  a   <tep-u])  Clear,  h; 


Impeller    Disc    .ind    Side 
Showing    !V1< 

whiih  tin-  coniiires-iir  cat 
\\  lure   either   strictly   c 
of    ilili\cry   is    re«|t»ired 
auction  i-.  re-ortcd  ;■  ■. 


Plate    of    M  iilti  -  St.Tge    Air    Compressor 
hod    of    Attaching    Vanes 

lie  o|i<  r;.ted  at  4 .000  to  .^.(XX)  r.  ji.  in' 
lUstimt  head  or  >trictly  ci  instant  ratv 
speed    .variati<rtt   or    thrtittlini*  of   the. 


:    SAND     HLASfriNG    STKEL    CAKS 

li    Iia>   lutii   a   diMicnll     irol.lcm   in    i'   nnn-iii  n    uiiii    tin-   usv.  .o.i_ 
-teel   car>  to  clean   the   e>  terior   in   a   vati-.factor\    maniur  liefor* 
paintin;:.     The  u-e  of.aci<  .  for  thi<  imrpose  i-  not  entirely  sati- 
f;ti"torv   and   this   un-thod     ^   al>o  daut^irnu.s    fi.r    tiu-    workmen. 

I  fu-  m.itter  of  cUanin  ;  has  assttuie<i  iiurea»id  import. ini< 
with  ilie  yeneral  advent  <  f  trie  <.t<el  pas-eiv.tier  car.  attd  wheri 
vand  l)|astiny  has  lieeii  ad(  jii^d  it  m.<ius.  tti  have  heen  prddncti-w 
of   rem.irkalily   ^iM.*!   risul  -. 

Tile  (•ri.;ra\iifus   sl)oiv,  .»  K"  .eU-xati'it  and  fectional   views  nfi^ 
^and  Ma>I  inMallaliou  wliiJ|i  i>  in  suvt'sstttl  opera! joit  on  a  lar«<: 


>ystiin  oj  er.itin-.^  a  '-;reat  i 
frei;.;lil  >er\ice..  I  he  in>ta 
<  oi.jio:\iiiiin.  1  !a.i.'er.<low  II. 
-niier\  ise.tl  the  orcciiiti'  o 
il)<  ir  II,-  del  "V"  var  clenni 
\-    -lioun    in   oUf  of   ih 


an\    st*-el  car>  iit  )»4>th  pas.Mii'.^er  ati' 
.'ition    w;i>  de>i,iined  1)>    the    I 'an.yhori 
Md..     who    als'i    inainuaeiured     aU' 
the   e<|uipmem    which    i-*    ktiown  .a> 
.;  in->.fall.ili<  n. 
illu>>lr.(tion>    the    Imdilin.i;    i-    17J    ft 


lonu.  the  m.iiii   jiart  heinj;   S5  ft.  lon.u   and  of  hrick  Construct 


wliiK    ihe   e\ten-ion-   are 
»teel   viieatliiny:.       Ml  tlle  en 
if  the  I'uildinii;  the  -ami 
ft.  h\    17  ft;  l.y  il   ♦'»■<  •'>"<!  I 
end  »  Nti!i>io')is  la-c-p  the  et 


ir.iek  I'u  w  liich  (he  car  '«t 
10  It.  w  ide.  W  Ih  u  nt  w  m 
uraliuL:  and  pa>ses  <l<»wu  t 


ion 
f  wm*.'<1  and  co\  iTi'd  w  itli  <•  irruuate<' 
lipment  i-  coinaim-d  in  the  m.dn  ]iar! 
ila^tinii  i^  done  in  a  compartment  L 
le  iln-t  i-  cnliiK-d  to  tlii^  space.  Th" 
it:e  eai   ind«i<>r>-:rt  all  times. 


Pits  arv   |iro\ided,  as  sh«i  vn  in  one.  t»f  the  .sections.  Iieiieath  lh< 


lids  anil  are  covered  with  ;i  iir-itili'- 
id  is  iKH'issarx  it  is  dumped  on  tlii- 
e  sl<.ipe4V  sides  ..f  the  pits  to  the  eh 
\ators  which  areof  ilu  lilichet  iyjK-.  and  wtiiili  earry  the  nev 
vnin'  as  w«li  ;is  that  w  hielil  falls  from  the  sides  of  the  ear  dnr 
\wj  the  I'l.-islinL;  oji'-rati  'H.lt..  ihe  s.-md  -^  parat<  rs.  Tlir-e  sad- 
separators  remove  aii\  ri  ist-  from  the  sand,  the  ;.4ooi  san- 
passiu'i  into-  thi-  s.-md  Iiins  and  the  reftlse  -iiHo  die  waste  liin*- 
Iri-in  tin-  s.md  hi'is  the  •  ind  ..yes  (o  the  Mastiii!.:  machine, 
whicli  are  opfraled  hy  ct>mp  essfd  .lir.  the  sand  passin.i;  from  th^ 
machine  toil  hosi-  imd  U'//  i    in   tin    haiitts  Hf  tlu-  operator   wh^ 

w  11.     t  anVaif  c«rtailt>'.  a.s  iiidicate<l  i-; 
o  that  tile  section  of  the  car  stan<l 
ely  I  nch  'sed. 
y   show    the  arran.yemeiu  of  the  ex' 


st.ind-  on  the  platforn:   slio 
the  dr.iwiniis  are  arraiitied 
\uii  o\cr  ihe  .uratini;   is  enii 
The  en.i^raviiiiis  al-o  dear 


<  •.  .  ■'I    '■!■ 


I.iiist  iiipin-..;   which  is  desiiir  -d  to  reiro\e  the  dtisj  rapidly  froP' 
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^^^-1c  .It.,  la.I.n  air  is  JxhauWcl  into  a  <lrvpn,o.sv  screen  typc;>:>rnva 
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Side   Elevation  d^  the  Buifd+nQ  f«H-<San?l   SiasUng   Steel    Cars 


<lusl  arrt-ur  ulurt'  flic  .lu^l  is  r-Mupkulv  .scT.anat^iK C  Tli^:  tlnSt    v  ;u-i-  !mt^k;(l  in  ami  -mt  m  th.    ImH-Krur  ^n   an  vK-.nrt.v  wmclr;  l.jirtt 
i#  llh-rr  .iolivucl  to  .Insi  T...xvs  loc;Ut.i  .  n  ilio  ^rsfll/M.r.    :..,,:  .;/' Lv  ibt-  .XSncrkan    Kn-in.-.-rini;   ^ompanv.   IMnb.tdphia,   J^*-.  ;"«i 
:^"  :-t%V  vU-viUin-    ;^l);iniiinii  ami   Ma--tm 
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News  Department 


The  Brotherhood  of  Locomotive  Engineers,  at  a  convention 
recently  held  in  Cleveland,  adopted  a  resolution  advocating  a 
federal  law  requiring  high-power  headlights  on  locomotives  on 
all  steam  railroads  in  the  country.  . 

"     ■-•  ';:.;--:••.■  s-  :■■*:  ',■  .    -  .■::      \.  ■" .■ 

.     l  he  Pennsylvania  Railroad  has  received  word  from  the  Pan- 
■  ama-Pacitk   International  Exposition  at   San    l-'rancisco  that  the 
company  has  heen  awarded  the  grand  prize,  the   highest  honor 
which  could  he  conferred  upon  any  railroad  exhibiting.  ;. ;' : 

•  The  "Sunset-Central  Boys'  Educational  Association"  has  heen 
formed  by  officers  of  the  Sunset  Central  Lines  at  Houston,  Tex.. 
for  the  purpose  of  organizing  classes  of  office  boys  and  mes- 
sengers to  study  penmanship,  arithmetic,  typewriting  and  short- 
hand. Similar  educational  advantages  are  to  Ije  afforded  to  the 
young  wcimen  employed  by  the  company,  of  whom  there  are 
about  250  in    Houston.    .:   Vv.  -  ■ -^  .  • :  * :" -;       "    v      ;.*.<.■'• 'V, 

■  In  the  federal  court  at  Jackson,  Miss..  June  15.  a  temporary 
injunction  was  granted  restraining  all  district  attorneys  in  Mis- 
sissippi from  prosecuting  the  Illinois  Central  and  the  Yazoo  & 
Mississii)pi  \'alley  for  violating  a  headlight  law  passed  by  the 
legislature  in  1912.  The  law  stipulates  that  all  locomotives  ojier- 
ating  on  main  lines  in  the  state  shall  be  equipped  with  high- 
power  headlights.  The  case  will  be  argued  tliis  month,  wlien 
the  roads  will  .seek  a  permanent  injunction. 

The  railroad  department  of  the  Young  Men's  Christian  .Asso- 
ciation is  establishing  a  railroad  school  in  its  recently  comi)leted 
college  for  the  training  of  secretaries  at  Chicago.  This  course 
will  be  under  the  direction  of  leading  railroad  Y.  M.  C.  .\.  secre- 
taries, with  W.  X.  Xorthcott,  executive  secretary  of  the  railroad 
associations  of  Chicago,  as  dean.  The  purpose  of  the  course  is 
to  train  men  to  become  efficient  secretaries  of  railroad  branches. 
This  department  of  the  school  will  begin  its  work  next  Octolier. 

Among  the  employees  of  the  Pennsylvania  Railroad  retired 
on  pension  May  1  last  was  William  Watson,  staybolt  inspector 
in  the  shops  at  Altoona,  who  had  been  in  the  service  of  the 
company  34  years  and  for  over  20  years  was  inspector  of  flue> 
in  locomotives.  A  portrait  of  Mr.  Watson  is  given  in  tlie  bulle- 
tin issued  by  the  company,  and  it  is  calculated  that  during  his 
twenty  years  of  service  in  this  occupation  he  had  crawled  through 
the  tire  doors  of  20,000  locomotives,  and  ha<l  inspected  6.440.000 
flues. 

A  pamphlet  entitled  Railway  Sanitation  has  lieeu  printed  by 
the  Baltimore  &  Ohio  for  circulation  amoJig  employees  in  all 
departments  of  the  service,  for  the  general  lienelit.  It  consists 
of  five  articles  on  the  subject  by  Dr.  E.  M.  Parlett.  re-printed 
from  the  Baltimore  &  Ohio  Employees'  Magazine.  Dr.  Parlett 
is  a  member  f>f  the  General  Safety  Conunittee  of  the  road. 
These  essays  include  one  dealing  in  detail  with  the  sanitation 
of   construction   camps,   and   another   on   typhoid    fever   and   its 

conquest.      :,        .-..;...;-;  V-  .    .;..     .    •-■^v,^    •.-•:.•;        :     ,  /^V'- ^.  -■•-'•  v  ■ 

•:  The  poem  published  on  page  1377  of  the  Puily  Railway  At^c 
Gaccttr  of  June  16,  entitled  "The  Lanient  of  the  Foreign  Bad 
Order  Empty  Car,"  which  was  ready  by  Secretary  Taylor  at 
the  Master  Car  Builders'  convention  at  .\tlantic  City  as 
anonymous,  was  written  by  E.  E.  Betts.  superintendent  of  trans- 
portation of  the  Chicago  &  Xorth  Western,  and  included  by 
him  in  a  series  of  bulletins  issued  to  the  members  of  the  Chi- 
cago General  Superintendents'  .^ssociation  by  the  committee  on 
the  Promotion  of  the  Proper  Handling  of  Equipment,  of  which 
Mr.  Betts  is  chairman,  for  the  purpose  of  calling  attention  to 
.some  of  the  methods  in  vogue  for  handling  bad  order  cars.     Mr. 


ijqious  about  credit  for 


Betts  says  he  is  not  so  anj^ous  about  credit  for  his  authorship 
as  he  is  that  somebody  shall  pay  some  attention  to  it.  "It  was 
reported  as  an  amusing  communication,"  he  says,  "all  of  which 
may  be  true.  At  the  same  time  it  was  hoped  that  the  moral 
would  sink  into  some  of  our  head  mechanical  men  who  would 
l)e  aroused  as  to  the  necessity  of  taking  some  action  t<i  put  a 
stop  to  the  wanderings  of  th  ?  aforesaid  foreign  bad  order  emi)ty 
cars."    ......      ■  '   ..    -..■    .-.  .-....-     .  ..  ■■     ..-..■     .   -    .-.■  ...........     . 


SAFETY  FIRST  WORK 


ON  THI 


THE  NORFOLK  &  WESTERN 


C".  H.  Blakemore,  chairman  of  the  safety  commission  of  the 
Norfolk  &  Western,  has  issi  ed  a  bulletin  showing  the  decrease 
in  injuries  to  employees  dui  ing  the  20  months  ending  Decem- 
ber 31,  1914,  since  the  safety  movement  was  inaugurated  on 
this  road.  The  improvement  with  relation  to  the  number  of  em- 
ployees is  shown  on  a  chart  pn  which  is  plotted  a  line  showing 


the  number  of  injuries  and  a 


of  May,   1913,   is  taken  as  a 
and  with  relation  to  this  line 


ine  showing  the  fluctuations  in  the 


pay  roll.     The  total  pay  roll  4"^  the  total  nund)er  of  injuries  as 

)ase  line   for  making  comparisons. 

-   from  .\ugust  1913  (the  liigh  point. 

with  463  accidents),  to  December,  1914,  with  172  accident>.  there 
was  a  decline  of  70  per  cent.  E'rom  May,  1913,  the  lines  show- 
ing pay  roll  and  injuries  gra  [lually  diverge  and  at  the  end  of 
1913  the  pay   roll   had   decline!   7  per   cent,   while  accidents   had 

the  end  of  1914  the  pay  roll  had 
declined  to  17  per  cent  below  khe  base  line,  while  accidents  had 
gone  dt)wn  58  per  cent,  a  further  gain  in  accident  reduction  of 
41  per  cent.  When  the  safetj  movement  was  inaugurated  one 
employee  on  the  line  was  beiig  injured  for  each  $3,600  of  pay 
roll.  For  December,  1914.  onf  employee  was  injured  for  each 
$7,000  of  pay  roll. 


V  ;;     CAUSE  OF  OAKWOdO  (WIS.)  DERAILMENT    /v-^^f 

Tlie  interstate  Commerce  (lommission  has  issued  a  report, 
dated  .\i)ril  2S.  on  the  derailn  ent  of  a  passenger  train  on  the  v 
Chicag(j.  Milwaukee  &  St.  Pan  at  Oakwood,  \\  is..  January  30.  .". 
when  21  i)assengers  were  injured.  The  train  was  deraded  at  a  ■ 
crossover  when  running  al)out  55  miles  an  hour,  and  Inspector  •. 
H.  \\  .  Belnap  concludes  that  the  cause  of  the  derailment  w  as  ■ 
the  breaking  of  a  steel  tired  wheel  on  the  middle  of  the  rigiit-hand  :■, 
side  of  a  six-wlieel  truck  at  tie  front  end  of  the  baggage  car. 
The  wheel  was  of  a  built-up  type  with  a  cast  iron  spider,  two  < 
rolled  steel  cheek  plates  and  a  rolled  steel  tire.     The  parts  were 


Id  a  ro 
The  \iT 


held  together  by  39  bolts.    The  ^ire  broke  into  four  pieces  and  it 
was  found  that   ruptures  throug^i  the  bolt  holes  had  started,  in 
each  case,  at  the  inner  diameter  o '  the  tire,  thence  passing  through 
liic  metal  in  an  outward  dircctic  n  to  the  surface  of  the  tire  and 
through  the  flange.     Considerabl :  wear  was  found  at  the  bearing  '  • 
between  the  plate  and  the  tire.     The  mate  of  the  brok<?n  wheel  ■- 
was  taken  apart  and  in  it  were    found  incipient  cracks  at  each  ••; 
of  the  twelve  bolt  holes  in  the  tre;  and  similar  incipient  cracks 
were  found  in  other  wheels  exam  ned.    X'one  of  these  cracks  were  • 
visible  until  the  outer  circle  of  bolts  w.'is  taken  out  or  one  of  the    ' 
plates  removed.    The  broken  wh  !el  had  not  been  overloaded.     It;' 
had  run  276.396  miles.     The  stu  ly  of  the  broken  wheel,  and  of    ' 
others  of  the  same  type,  was  mide  by  J.  E.  Howard,  engineer..  ". 
He  concludes  that  tires  of  this  |ype  are  sometimes  loose,  while  ., 
yet  the  looseness  is  not  detected  bb^  the  ordinary  inspections.    His 
principal  recommendation  is  for  letter  inspection  of  the  metal  at 
the  bolt  holes,  which  means,  of  course,  that  wheels  would  have 
to  be  taken  apart,  as  the  cracks  abive  referred  to  cannot  be  seen  in  '[ 
an  ordinary  inspection. 
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•    ■  MEETINGS    AND     CONVENTIONS    ^  : -  -  V 

Master  Car  and  Locomotive  Painters'  Association. — The  forty- 
ixth  annual  convention  of  the  Master  Car  and  Locomotive 
Painters'  Association  will  he  held  at  the  Hotel  Statler,  Detroit, 
Mich.,  September  14,  15,  16  and  17.  The  following  subjects  will 
])e  consitlered :  Flat  Color  vs.  Enamel  Color ;  Effect  of  Steel 
Passenger  Car  Design  on  Protective  Coating ;  Finish  of  Enamel 
(ir  Varnish  Color  Compared  with  Varnish  Finish;  Piece  Work; 
.Maintenance  of  Inside  of  Steel  Passenger  Cars ;  Results  of 
I'rice  vs.  Qualitj-  in  Buying  Paint  Material. 

International  Railzixiy  General  Foremen's  Association. — The 
eleventh  annual  convention  of  the  International  Railway  General 
Foremen's  Association  will  be  held  at  the  Sherman  Hotel,  Chi- 
cago. July  13-16,  1915.  Reports  will  be  presented  on  the  follow- 
ing subjects :  Valves  and  \'alve  Gears,  chairman.  Walter  Smith, 
Chicago  &  North  Western;  Rods,  Ties,  Wheels,  Axles  and  Crank 
Pins,  chairman,  A.  A.  Masters,  Delaware  &  Hudson ;  Shop  Ef- 
liciency,  chairman,  George  H.  Logan,  Chicago  &  North  Western ; 
Oxy-Acetylene  Welding,  chairman,  F.  A.  Byers,  St.  Louis  &  San 
IVancisco.  A  paper  on  the  operation  of  a  large  engine  terminal 
will  be  read  by  N.  A.  Whitsel,  Chicago  &  Western  Indiana. 
Shop  and  roundhouse  foremen  are  urged  to  attend  the  conven- 
tion and  take  part  in  the  discussion. 

American  Railuay  Tool  Foremen  s  Association.— ^t  \ht:z.x\- 
nual  convention  of  the  American  Railway  Tool  Foremen's  As- 
sociation  which   will   be   held   at  the    Hotel    Sherman,     Chicago. 

..July  19-21,  1915,  the  following  topics  will  be  discussed:  Special 
Jigs  and  Devices  in  Locomotive  Repair  Shops;  Safety  l-'irst  in 
Regard  to  Macliinery  and  Tools;  Special  Tools  and  Equii)ment 
for  Maintenance  of  Pneumatic  Tools ;  Grinding  and  Distri1)Ution 
of  Machine  Tools  in  Locomotive  Repair  Shops,  and  Standard- 
ization of  Reamers  for  Locomotive  Repair  Shops.  This  subject, 
wliich  was  taken  up  at  the  last  convention,  has  been  continued 

•and  each  member  of  the  association  is  requested  to  report  on  it 
at  the  coming  convention.  The  selection  of  an  eml)lem  for  the 
,as<;ociation  will  also  be  considered.      -.-..>.,      v.  •-,      ,:     . 


Personals 


;.,;•.•.       The   following   list   gives   names   of   secretaries,   dates   of   next    or   regular 
:,■[:'!!',  meetings,  and  places  of  meeting  of  mechanical  associations, 

■'.'';•  Air   Brake  .Association. — F.    M.    Xellis.   53    State    St.,    Boston,    Mass. 

■'.■;■  '  American  Railroad  Master  Tinners,  Coppersmiths  and  Pipefitters' 
Association. — W.  E.  Jones,  C.  &  N.  VV.,  3814  Fulton  street,  Chicago. 
Annual  meeting,  July  13-16.   1915,  Hotel  Sherman,  Chicago. 

,.,      American    Railway   Master   Mechanics'   Association. — J.   W.   Taylor,   Kar- 

.■.■.;.,'  [len   Iniilding,   Chicago. 

■;  Vj-  American    Railway   Tool   Foremen's    Association. — Owen    D.    Kinsey,    Illi- 

.:'..'..  nois  Central,  Chicago.     Convention,  July  19-21,   1915,   Hotel  Sherman, 

.-'  ■■:,  ',  Chicago. 

";v\.  American  Society  for  Testing  Materials. — Prof.  E.  Marburg,  University 
of    Pennsylvania.    Philadellihia,    Pa. 

.;    '.   American    Society   of    Mechanical    Engineers. — Calvin    VV.    Rice,    29    VV. 

Thirtv-ninth    street,    Xew    York.      Annual    meeting,    December    7-10, 

1915,   New   York. 

•;,    ■     Association    of    Railway    Electrical    Engineers. — Joseph    A.    Andreucetti, 

•.•.■•  C.  &  N.  VV.,  Room  411,  C.  &  N.  VV.   Sta.,  Chicago.     Annual  meeting, 

,:"'■';■  October,   1915. 

.  . "  Cab   Foremen's  Association  of  Chicago. — Aaron  Kline,  841   North   Fiftieth 
V-' >.  • :     Court,  Chicago;   2d  Monday  in  month,  e.xcept  July  and  August,  Lyt- 
..-■-'"■'■"     ton   building,   Chicago. 
':--'\  Chief    Interchange    Car    Inspectors'    and    Car    Foremen's   Association. — 
.  ■■  ;  S.    Skidmore,   946    Richmond   street,   Cincinnati,    Ohio.      Annual  meet- 

ing,  September   14-16,   1915,  Richmond,  Va. 
International    Railway    Fuel    Associ.^tion. — C.    G.    Hall,   932    McCormick 
building,   Chicago. 

International   Railway   General    Foremen's   .Association. — William    Hall, 
.:■•■■•.■        1126   VV.    Broadway,    Winona,    Minn.      Convention,   July    13-16,    1915, 
■ '■''  .       Hotel    Sherman,    Chicago. 

International  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,    Lima,   Ohio.      Convention,   August    17,    1915,    Philadelphia,    Pa. 

>\.,-  Master  Boiler  Makers'  Association. — Harry   D.  Vought,  95   Liberty  street. 

■  .,•■•;'-■  Xew  York. 

■'.  /  Master  Car   Builders'  Association. — J.   W.   Taylor.   Karpen  building,   Chi- 

■  •■'•.  cago. 

,r  .'■•'Master   Car   and   Locomotive   Painters'   Assoc,   of   U.    S.   and  Canada. — 

'',   ■  ;■  A.  P.  Dane,   B.  &  M.,  Reading,   Mass.     Convention,   September   14-17, 

'./.V/.-  1915.   Detroit,   Mich. 

..."'..''.  Niagara    Frontier    Car    Men's    Association. — E.    Frankenberger,    623    Bris- 

■■•■,■  bane  building,   Buffalo,  N.   Y.     Meetings   monthly. 

'     -Railway   Storekeepers'   Association. — T.    P.    Murphy,   Box   C,    Collinwood. 

V    •  Ohio. 

Tr.weling  Engineers'  .Association. — W.  O.  Thompson,  N.  Y.  C.  &  H.  R.. 
East   Buffalo.   N.    Y.     Convention,   September   7-10,    1915,   Hotel   Sher- 
.-.;  man,  Chicago,  HI.      .,         \    ,  ,  ,..    ^,       . .  .. 


It  is  our  desire  to  make  these  columns  coz'er  as  completely  as 
possible  all  the  changes  that  take  place  in   the  mechanical  dc^r 
partmcnts  of  the  railways  of  this  country,  and  we  shall  greatly 
appreciate  any  assistance  that  our  readers  may  give  us  in  helping 
to  bring  this  about. 

;/^'':  :■;••:'  GENERAL   ^"'■'-■'■-    :■:'■'■"'■' .^-^^  ^■^'' -'■ 

\\ .  M.  BoswoRTH,  mechanical  engineer  of  the  Louisville  & 
Nashville,  has  been  appointed  mechanical  engineer  of  the  Norfolk 
Southern,  with  headquarters  at  Berkley,  Va.    ....      _•  ;.:;^   .  - .     ;., 

E.  B.  De  \'ilbis.  electrical  engineer  of  the  Pennsylvania  Lines 
West,  at  Fort  Wayne.  Ind.,  has  been  appointed  assistant  engineer 
of  motive  power,  with  headquarters  at  Toledo,  Ohio.  -.-? 

G.  W.   Good.   formerl\    supervisor  of  piece   work,   New  York ,' 
Central,  Lines  West  of  Buffalo,  has  been  appointed  special  rep-^ 
resentati\e.  reporting  to  the  general  manager  of  the   Michigan^ 
Central,  with  headquarters  at  Detroit.    He  will  have  entire  charge" 
of  piece  work  in  all  departments,  and  will  pass  upon   requests-/' 
for  new  macliinery.  '"~ 

B.  B.  MiLXER  has  been  appointed  engineer  of  motive  power  of 
the  New  York  Central,  in  charge  of  locomotive  design  and  con-" 
struction,  and  the  relation  of  locomotive  standards  to  operation,; } 
with  headquarters  at   New    York.    .>;  ..:     -i...:,^  ^.  .:  .^.■■_.   :y ;.,.,....  /^ 

O.  P.  Reese,  master  mechanic  of  the  Pennsylvania  Lines  West, 
with   headquarters  at   Crestline,   Ohio,   and    Pittsburgh.    Pa.,   has 
been  appointed  assistant  engineer  of  motive  power,  in  the  office 
of  the  general  superintendent  of  motive  power,  succeeding  T.  R.- 
Cook, resigned.     . .;   -^     -.  ;;       '■'v>'^'>  ■■>.'":■  ■■"^-•■\'   -  •■-■■-■     :;"v/K 

MASTER   MECHANICS   AND   ROAD   FOREMEN  OF       .. 

v/:  ,■-/;--■,..■.;.;.•.  ;■>.:  ENGINES  ...,.;,,:-..;,•;•':-..■..>.-.-• .:,.-...  -.v^ 

F.  F.  C.\REV,  formerly  a  locomotive  engtncman  of  the  Inter-  ' 
colonial   Railway,  has  been  appointed   acting  district  master  me-= 
chanic,  District  3,  at  Moncton,  N.  \\. 

C.  CoxNORS  has  been  appointed  district  master  mechanic  of  dis- 
trict No.  1,  Ontario  di\ision  of  the  Canadian  Pacific,  at  Toronto,! 

Ont.      ' 'j;':'  -v--^v:--V.. /'.;,.-•,;-■ ';>-.-v  :.'.-    ''     /v- ■?'■'■  r'X''.--C^^'-'''--<"':"^  S"  V' ■'-' 

G.  I.  Evans  has  been  api)ointed  district  master  mechanic,  On-.' 
tario  division  of  the  Canadian  Pacific,  at  Toronto,  Ont.,  -      .  -.. 

J.   W.    l-'i.NDL.w   has   been   appointed    master   mechanic   of   the;^ 
Toronto  division  of  the  Canadian  Northern  at  Parry  Sound,  Ont; 

L.  A.  Hardix,  general  foreman  of  the  Chicago  &  North  West- 
ern at  Boone,  Iowa,  has  been  appointed  assistant  piaster  mechanic 
at  South  Pekin,  111.  .  cv  -'VVji    .'  \':':i   ^   ."  v 

A.  Hv  Mahan.  locomotive  foreman  of  the  Grand  Trunk  Fa-..' 
cific  at  Prince  George,  B.  C,  has  been  appointed  general  loco--; 
motive  foreiraii.  with  jurisdiction  over  territory  from  Prince.  : 
George  to  Edmonton,  Alta..  including  intervening  branch  lines.     -  ' 

j.  F.  MoFFATT,  road  foretnan  of  engines  of  the  Grand  Trunk 
Pacific,  with  headquarters  at  Wainwright,  Alta..  has  l)een  ap- 
pointed general  locomotive  foreman,  with  jurisdiction  over  ter- 
ritory from  Transcona.  Man.,  to  Fort  W  illiam,  Ont..  inclusive. 

VV.  C.  MooRE,  formerly  road  foreman  of  engines  of  the  Can- 
adian Northern,  has  been  appointed  master  mechanic  of  the 
Ottawa  division  at  Trenton,  Ont.  ^ 

W.  G.   McC()N.\CHiE,  road  foremian  of  engines  of  the  Grand 
Trunk  Pacific,  with  headquarters  at  Edmonton.  Alta.,  has  been 
appointed  general  locomotive  foreman,  with  jurisdiction  over  ter-i  " 
ritory  from  Edmonton.  Alta..  to  Watrous.  Sask.,  including  inter- 
vening branch  lines.  .  v  .      _.; ...,.      ..  ,  ^..   „  .  ..■. 

M.  B.  McPartland  has  been  appointed  master  mechanic  of  the 
Colorado  and   Nebraska   divisions  of  the   Chicago.   Rock    Island 


.-  .1 .  '  "  ..- 
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&  Pacific,  with  headquarters  at  Goodlaml,  Kan.,  succeeding  E.  F. 
Tegtmeyer,  resigned.;.   \  ,,.-.•..-■  ;^        •.  •      r  -r-,   v-..-   ,  >^  ■; '.  .    -t^ 

.  II.  G.  RiED  has  been  appointed  master  mechanic  of  the  Sas- 
katchewan division  of  the  Canadian  Pacific  at  Mouse  Jaw,  Sask., 
succeeding  M.  J.  Scott,  transferred. 

M.  J.  ScoTT  has  hcen  appointed  master  mechanic  of  the  Alberta 
division  of  the  Canadian  Pacihc  at  Calgary,  Alberta,  succeeding 
A,  Sturrock,  transferred.         '^^^ 

11.  R.  Si.MPsoN,  road  foreman  of  engines  of  the  Grand  Trunk 
Pacihc.  with  headquarters  at  Jasper,  Alta.,  lias  been  appointed 
general  locomotive  foreman,  with  jurisdiction  over  territory  from 
W'atrous,  Sask.,  to  \\  innipeg.  Man.,  including  intervening  branch 
lilies. 

W'.  it.  Keller,  who  has  recently  been  appointed  master  me- 
chanic of  the  Baltimore  &  Ohio  Soutlnvt-stern  at  Cincinnati,  Oiiio, 
began  railroad  work  on  the  P>altimore  &  Ohio  as  engine  wii)er  in 
1886.  In  the  following  .;r^ Vv- -V:./  .,•-:.;.-•.  -rvv,  -'■: 
year  he  liecame  machinist 
apprentice  on  the  Balti- 
more &  Ohio  at  Keyser, 
;,W.  Va..  serving  four 
years.  He  served  as  ma- 
chinist at  Keyser,  at 
Cumberland,  Md.,  and 
Grafton,  \V.  \  a.,  from 
1891  to  1897.  In  that 
year  he  was  appointe<l 
foreman  at  Jayenn,  W. 
Va.,  and  was  later  fore- 
man at  Wiston,  W.  Va.. 
general  foreman  at  Fair- 
mont, \V.  Va..  and  later 
general  foreman  at 
Storrs.  In  1912  he  was 
transferred  as  general 
foreman  from  Storrs  to 
Flora.  111.,  and  in  1914 
was  appointed  division 
foreman  of  the  Cincin- 
nati, Hamilton  &  Dayton  at  Dayton.  Ohio.  In  .\pril.  1914,  he  was 
made  acting  master  mechanic  of  the  Cincinnati,  Hamilton  & 
Dayton  at  Indianapolis,  and  in  February,  1915,  was  made  as- 
sistant master  mechanic  at  Cincinnati,  which  position  he  held 
when  appointed  master  mechanic  of  the  Indianapolis  division 
of  the  Baltimore  &  Ohio  Southwestern.       '   '  •  ::    v:  '^v, •.•■•,.'•    ■;'■.• 

'  G.  E.  Si.'^co,  who  has  been  appointed  master  mechanic  of  the 
Toledo  and  Marietta  divisions  of  the  Central  system  of  the  Penn- 
sylvania  Lines  West,  began  railway  work  in  June,  1901,  at  the 
Fort  Wayne  shops  of  the  Pennsylvania.  Fort  Wayne.  Ind.  At 
the  end  of  the  summer  he  returned  to  Johns  Hopkins  University, 
graduating  in  1902,  and  again  went  to  the  Fort  W'ayne  shops, 
this  time  as  special  apprentice.  He  was  made  foreman  in  1906, 
and  in  September  of  the  same  year  was  transferred  as  foreman 
to  the  Allegheny  shops.  In  June,  1910,  he  was  appointed  assist- 
ant master  mechanic  at  the  Allegheny  shops.  In  January.  1912. 
he  was  made  assistant  engineer  of  motive  power  of  the  South- 
western system  of  the  Pennsylvania  Lines,  with  office  at  Colum- 
bus, Ohio,  holdmg  this  position  until  his  appointment  as  master 
mechanic. -'■  ■■"•■"v.'-^V";-.'-^''"  ;••>"■■ ..,.;;  ,':'.'>■.  -•'..•  ";.v:-w/;.--; 

A.  Sturrock  has  been  appointed  master  mechanic  of  the  British 
Columbia  division  of  the  Canadian  Pacific  at  V^ancouver,  B.  C, 
succeeding  D.  T.  Main,  promoted.  .r'.-^  ■•::•  v  • 

A.  W.^TT,  general  foreman  of  the  Grand  Trunk  Pacific  at  Prince 
Rupert.  B.  C,  has  been  appointed  general  locomotive  foreman, 
with  jurisdiction  over  territory  from  Prince  Rupert  to  Prince 
George,  B.  C  ^^''^    ^  •  : 


W.    H.    Keller 
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Frank  W.  Wilmore  has  been  appointed  assistant  road  fore- 
man of  engines  of  the  Petnisylvania  Lines  West  of  Pittsburgh, 
whh  headquarters  at  For  Wayne,  Ind.,  succeeding  Robert  J. 
Lyons,  assigned  to  other  duties  at  his  own  request. 


CAR 


souri,  Kansas  &  Texas  at 
eral  superintendent  of  the 
Dennison,  Tex. 


DEPARTMENT 


P.  Aloi  1ST,  superintenduu  of  the  car  department  of  the  Mis- 


scdalia.  Mo.,  has  been  appointed  gen- 
car  department,  with  he^idquarters  at 


\\  .  Forrest  has  been  appointed  car  foreman  of  the  Canadian 
Pacific   at    Megantic.   Que.    l  .  ^,,    .    .  .-.•..    ,    .; 

W.  H.  Long,    formerly  general  car  foreman  of  the  Canadian 


Northern  at  Toronto.  Ont.. 
man  of  the  Ottawa  division 


las  been  appointed  division  car  fore- 
it    Trenton.  Ont. 


Toronto  division  of  the  Can 
W'lLLi.x.M  W.M.KER,  genera 


\\  .  F.  Miller  has  been  a  (pointed  division  car  foreman  of  the 

dian  Northern  at  Parry  Sound,  Ont. 

foreman  of  the  Sedalia  shops  of  the 
Missouri.  Kansas  &  Texas,  Has  been  appointed  superintendent  of 
the  car  department  at  Sedale,  Mo.,  succeeding  P.  Alquist,  pro- 
moted. ,    ,  :, 

SHOP    AND    ENGINE     HOUSE  ' 

W.   H.  Archer  has  been  appointed  locomotive   foreman  of  the 
Grand  Trunk  at  Palmerstun,  l)nt.,  succeeding  J.  A.  Walton,  trans- 

RoY  W.  B.vxn,  formerly  suierintendent  of  shops  of  the  Boston; 
&  Maine  at  Concord.  N.  H.,  qas  been  appointed  general  mechan- 
ical shop  inspector  at  Boston, 
intendent  of  motive  power. 


fclass..  and  will  report  to  the  super- 


D.   \\ .    H.w   has   been   appointed   locomotive   foreman   of  the 
Grand  Trunk  Pacific  at  Princf  George,  B.  C,  succeeding  A.  H., 
Mahan,  promoted. 


J.  A.  Miller  has  been  app 
Grand  Trunk  Pacific  at  Endak 
transferred  to  Jasper,  .\lta. 


inted  locomotive   foreman  of  the 
.  B.  C,  succeeding  G.  H.  Laycock, 


.     ,r   ,  PURCHASING   AND   STOREKEEPING  >i    .  v 

C.  D.  French  has  been  appointed  storekeeper  of  the  Canadian; 
Northern  at  Humboldt.  Sask.,  succeeding  S.  K.  Moorcroft,  pro- 
moted. 

A.  E.  HuTCHi.NsoN  lias  be^n  appointed  general  purchasing 
agent  of  the  Oregon  Short  Lin*,  with  headquarters  at  Salt  Lake 
Cit\.  Utah,  succeeding  G.  H.  ftobinson.','-..  .v.-,- ,     .: .i^- '-^ :i^::^  ■' ':';, 

S.  K.  Moorcroft  has  been  appointed  division  storekeeper  of  the 
Canadian  Northern  at  Saskatooii,  Sask.,  succeeding  A.  E.  Down,, 
resigned  to  enter  military  service  in  Europe. 

G.  H.  Robinson  has  been  appbinted  general  storekeeper  of  the  ■ 
Oregon  Short  Line  at   Pocatello,   Idaho.  succee<ling  T.  A.  Mar- 
tin, promoted. 


OBITU 


years.     Mr%  Hayward  was  born 


ARY 


Ch.arles  H  \YW.\Rn,  formerly  j  urchasing  agent  of  the  Chicago  & 
.North  Western,  died  in  Chicago,  on  June   13,  at  the  age  of  77 


n  October  15.  1837.  entered  rail- 


way service  in  1879  with  the  Chl-ago  &  North  Western,  and  was 
purchasing  agent  for  many  yearsl  .    ,-....,    •.•; 

M.  E.  Sherwood,  division  makter  mechanic  of  the  Michigan 
Central,  at  Jackson,  Mich.,  was 'accidentally  shot  and  killed  at 
that  place  on  June  4.    He  was  46  years  of  age. 

N.  A.  W^ALnRON.  general  storekeeper  of  the  Missouri,  Kansas; 
&  Texas,  with  headquarters  at  Persons,  Kan.,  died  in  St.  Louis, 
Mo.,  on  May  30. 


-•■=rvT^  . 
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::}&§  Supply  Trade  Notes; ><  5 

F.  W.  Mclntyre,  for  the  past  four  years  connected  with  the 
Chicago  office  of  the  Xilcs-Hement-Pond  Company,  has  been 
transferred  to  the  Boston  office,  where  he  was  formerly  located. 

George  C.  Wilson,  of  the  Independent  Pneumatic  Tool  Com- 
pany, Chicago,  has  been  appointed  manager  of  that  company's 
branch  at  Atlanta.  Ga.,  succeeding  F.  H.  Charbono.  who  has 
been  transferred  to  Boston;        ..^  ^-•  v  ;.■;!;=;..■: -.-v. !..  /;  v:.   .•: 

The  Safety  Car  Heating  &  Lighting  Company,  New  York, 
has  been  awarded  a  gold  medal  by  the  International  Jury  of 
Awards  at  the  Panama  Pacific  International  Exposition  for  its 
"Underframe"  car  lighting  electric  equipment.      .••.I'.'.'.-v    r     ■;- 

C.  11.  Morse,  Jr.,  has  been  elected  president  oi  Fairbanks. 
Morse  &  Company,  succeeding  his  fatlicr,  C.  H.  Morse,  Sr.  He 
is     41     years     and     was     graduated     from     the     L'niversity     of 

Michigan  in  1895,  as  a 
.mechanical  engineer.  He 
>  first  entered  one  of  the 
Fairbanks,  ^f  orse  &  Com- 
pany shops  in  order  to 
get  a  practical  knowl- 
edge of  the  l)uilding  of 
gas  engines,  pumps,  etc. 
He  has  been  president 
of  the  Fairbanks,  Morse 
Manufacturing  Company. 
Beloit.  Wis.,  in  charge  of 
manufacturing,  for  ten 
years,  wliich  position  he 
still  holds.  He  has  also 
been  a  director  of  Fair- 
banks. Morse  &  Com- 
pany. Chicago,  for  15 
years,  a  director  of  Fair- 
banks. Morse  l-'lectri- 
"-'  cal  ^Manufacturing  Com- 
'  pany,  Indianapolis.  Ind., 
■  for  eight  jears.  Fight 
years  ago  Mr.  Morse  was  also  elected  a  director  of  the  Canadian 
Fairbanks,  Morse  Company.  C.  H.  Morse,  Sr.,  the  retiring 
president  of  Fairbanks,  Morse  &  Company,  was  born  in  St. 
Johnsbury.  Vt.,  in  September.  1833.  He  began  his  business 
career  at  the  age  of  17.  when  he  became  clerk  in  the  office  of 
E.  &  F.  Fairbanks  &  Co.,  scale  manufacturers.  In  1862  he 
became  a  member  of  the  firm  of  Fairlianks,  Grecnleaf  &  Co., 
successors  to  E.  &  F.  Fairbanks  &  Co.  In  1872  the  firm  of 
Fairbanks.  Morse  &  Co.  was  established.  Mr.  Morse,  Sr.,  being 
elected  president,  which  position  he  held  until  May  '9.  when  he 
resigned. 

R.  M.  Xewbold,  formerly  with  the  Adams  &  We^tlake  Com- 
pany, has  been  apprinted  western  manager  of  the  railroad  de- 
partment of  the  Willard  Storage  Battery  Company,  succeeding 
P.  D.  Smith,  who  h;is  resigned  to  accept  service  with  another 
company. 

The  Kincaid  Stoker  Company.  Cincinnati,  Ohio,  has  been  in- 
corporated, with  $50,000  capital  stock,  to  manufacture  mechanical 
stokers  for  use  on  locomotives,  ships  and  in  power  plants.  John 
Kincaid,  Napoleon  DuBrul,  D.  S.  DuBrul  and  Clarence  DuBrul 
are  the  incorporators. 

Richard  S.  Brown,  formerly  a  salesman  of  railway  apparatus, 
connected  with  the  Boston  office  of  the  ^^estinghouse  Electric 
&  Manufacturing  Company,  died  in  New  York  June  5.  Mr. 
Brown  was  76  years  of  age  and  had  been  in  the  service  of  the 
Westinghouse  company  since  1890. 

H.  C.  Crawford,  eastern  traffic  manager  of  the  Cambria  Steel 
Company  at  Philadelphia,  has  been  appointed  traffic  manager  of 


C.    H.     Morse.    Jr. 


that  company,  succeeding  William  A.  Sproul.  who  has  resigned, 
effective  August  1.  after  25  years  of  service  with  the  company, 
to  take  charge  of  the  bureau  of  transp<irtation  and  traffic  of  die 
Philadelphia  Chamber  of  Commerce,  "    '  '-    •  J'^ 

It.    M.    Montgomery    has    been    elected    vice-president    and    a 
director  of  the   Powdered  Coal   Engineering  &   Equipment  Com- 
pany. Chicago.     This  company  is  preparing  elaborate  plans  for 
the   construction   and  equipment   of  a   plant  and   research  la1>o-    , 
ratory  in   Chicago,  where   working  demonstrations   of  the  adapr^^.^ - 
tation  of  powdcreti  cc^al  as  a  fuel  to  all  forms  of  heat  produc--, 
tion  will  be  carried  on,  including  its  adaptability  to  locomotive  , 
servicfii*-.^.: ;-:;■■•"■•;  /■■  y- _  ;\    r-    V^OV/'vf  •"{■•;■-'■•.■'■■  ?^-'-  ■"  ",;'V<-;i  --j^'" ''  'i- 

.'"The   Ingersoll-Rand  Company.   New   York,  on  June   1    opened 
a  new  branch  office  at  139   Townsend  street.  San  Franciso,  Cal., 
with  a  view  to  giving  closer  attention  to  the  needs  of  present 
and  prosi>ectivc  users  of  Ingcrsoll-Rand  machinery.     H.  L.  Ter- 
williger,   president  of   Harron.   Rickard  &   McCone.   the   present 
Ingersoll-Rand   agents,   has   resigned    from   that   position   to   be- 
come district  manager  of  the  territory  handled  by  the  Ingersoll- 
Rand   Company's   San   Francisco   and   Los   Angeles   offices,   with 
headquarters  in  the  former  city.     H.  G.  Mitchell,  formerly  seC-^'^^^ 
retary  of   Harron,   Rickard   &   McCone,  has  been  elected  presi*;; 
dent  of  that  company,  succee<ling  Mr.  Terwilliger.  and  arrange- 
ments  have   been    made   whereliy   the   company   will   continue   to 
handle  Ingersoll-Rand  machinery  and  co-operate  in  other  ways 
with   the    Ingersoll-Rand    Company   after   the   expiration   of   the  ' 
agency  contract  on  Jidy  22.     ,.       ..-:;,-  r-'.i.-_.;:^^:.-r  -., .'  ;   .  •:    •  T  ' 

Harrison  G.  Thompson,   a  vice-president,  and  manager  of  the 

railway    department    of    the    Edison    Storage    I'attery    Company. 

Orange.  N.  J.,  has  b;en   appointed  general    sales   manager   and 

X^  \   -:'.,;■:        as  such  will  have  charge 

of  all  sales  including  the 
railway,  house  lighting 
and  commercial  depart- 
ments. Mr.  Thompson 
has  l)een  in  the  service 
of  the  I-^dison  Storage 
Battery  Company  since 
July.  1910,  becoming  a 
vice-i)resident  in  July, 
1913.  He  was  born  at 
Weston,  Mass.,  in  1875. 
In  l!ti96  he  entered  the 
service  of  the  Pullman 
Comjjany  and  after  liav- 
ing  been  with  that  com- 
pany for  two  years  was 
made  foreman  of  elec- 
tricians. In  1900  he  re- 
signed to  become  fore- 
man of  the  l)attery 
department  of  the  Riker 
Motor  \'ehicle  Company, 
but  left  the  latter  at  the  time  of  its  absorption  by  the  General 
X'ehicle  Company  of  1  lartford.  Conn.,  to  become  associated  with 
W.  L.  Bliss,  one  of  the  pioneers  in  electric  car  lighting  develop- 
tnent.  In  1905  he  entered  the  service  of  the  Pennsylvania  Rail- 
road and  was  placed  in  charge  of  electric  car  lighting  with 
headquarters  at  Jersey  City.  N.  J.  About  one  year  later  he  be- 
came electrical  superintendent  of  the  Safety  Car  Heating  & 
Lighting  Company.  New  York,  and  was  in  charge  of  that  com- 
pany's electrical  laboratories  during  the  development  of  its  first 
electric  car  lighting  system.  In  December.  1909.  he  was  appointed 
manager  of  the  railroad  department  of  the  Westinghou.se  Storage 
P.attery  Company  and  later  for  a  short  time  was  in  the  employ 
of  the  L'nited  States  Light  &  Heating  Company.  New  York.  In 
July,  1910,  he  became  manager  of  the  railway  department  of  the 
Edison  Storage  Battery  Company. 


H.   G.   Thompson- 


■m: 
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-  '  -^  The  Chamlicrs  Valve  Company,  New  York,  announces  that 
among  other  recent  orders,  it  has  received  orders  for  Chambers 
throttle  valves  for  installation  on  42  locomotives  of  the  Missouri, 
Kansas  &  Texas.  IS  of  the  Chicago,  Burlington  &  Quincy.  15 
of    the    Western    Maryland,    12   of    the    New    York,    Ontario    & 

f    Western,  and  2  of  the  El  Paso  &  Southwestern.  ••'.•;■■••' 

;  .  The  Harvey  Company.  113  South  street.  Baltimore,  Md..  has 
recently  been  incorporated  under  the  laws  of  Maryland  to  sell 
equipment  and  supplies  to  railroads,  contractors,  shop  and  en- 
gine building  companies,  etc.  J.  Edward  Harvey,  who  has  been 
elected  president  of  the  new  company,  was  formerly  vice-presi- 
dent of  the  South  Baltimore  Steel  Car  &  Foundry  Company, 
Baltimore,  Md.,  and  at  one  time  proprietor  of  the  Eastern  Kail- 
way  Supply  Company. 

Merton  A.  Peacock  has  heen  appointed  district  sales  manager 
.  of  the  Terry  Steam  Turbine  Company,  Hartford,  Conn.,  for  the 
territory  included  in  Minnesota,  North  Dakota  and  South  Dakota, 
"  with  office  at  40()  Endicott  building,  St.  Paul,  Minn.  This  ar- 
rangement supersedes  the  previous  selling  agreement  with  the 
Robinson,  Cary  &  Sands  Company.  St.  Paul.  The  company  has 
also  appointed  the  Hawkins-Hamilton  Company,  Peoples  National 
Bank  building.  Lynchburg.  \a.,  as  its  representatives  for  \'irginia. 

•'. ;' Bt^riton  C.  Rowell,  an  inventor  of  numerous  mechanical  devices 
for  use  in  railroad  operation,  and  one  of  the  most  prominent  ad- 
vocates of  automatic  train  control,  died  suddenly  of  heart  failure 
on  May  29  at  Chicago,  aged  58  years.  He  had  made  practically 
a  life  study  of  automatic  train  control.  In  1891  he  demonstrated 
his  safety  stop  on  the  ISoston,  Revere  Beach  &  Lynn,  and  in 
1893  on  the  Intramural  Railway  at  the  Chicago  World's  Fair.  In 
1893  and  1894  the  device  was  installed  on  the  Cliicago  South  Side 
Elevated  Railroad,  and  in  1894  and  1895  on  the  Metropolitan  West 
Side  Elevated  Railroad  at  Chicago.  It  was  also  given  a  service 
test  on  the  Chicago.  Burlington  &  Quincy  in  1908  and  1909.  Mr. 
Rowell  also  had  numerous  patents  pending  on  appliances  con- 
nected with  railroad  signaling.       '.v.-""/     "■-->•  :      ,'   '•.   :  •  •  • 

The  business  of  the  Wells  Light  Manufacturing  Company.  Jer- 
sey City.  N.  J.,  has  been  acquired  by  the  Alexander  Milburn 
Company,  Baltimore,  Md.,  manufacturers  of  high  power  portal)le 
lights  and  oxy-acetylene  welding  apparatus.  Repair  parts  for 
Wells  lights  will  l)e  manufactured  and  supplied  in  the  future  by 
the  Alexander  Milburn  Company  from  its  Baltimore  factory,  and 
complete  Wells  oil  lights  will  also  l)e  furnished  where  desired, 
in  conjunction  with  the  standard  Milburn  acetylene  lights.  The 
manufacture  of  Wells  oil  preheating  burner  outfits  will  be  con- 
tinued by  the  company  and  sold  in  connection  with  Milburn  oxy- 
acetylene  api)aratus.  The  Wells  lights  and  Wells  preheating  de- 
vices have  been  on  the  market  for  about  20  years,  and  have  oc- 
cupied a  leading  place  among  oil-burning  eipiipment  of  their  kind. 

■  Guy  E.  Trii)p.  chairman  of  the  Westinghouse  I'^lectric  & 
Manufacturing  Company,  has  been  (juoted  as  follows:  "The 
Westinghouse  IClectric  &  Manufacturing  Company  has  purchased 
the  property  and  assets  of  the  Stevens  Arms  &  'i'ool  Ct)mpany 
and  the  Stevens-Duryea  Automobile  Comi)any.  and  a  company 
has  been  incon)orated  under  the  laws  of  Massachusetts  to  own 
and  control  these  two  properties.  This  company  will  be  known 
as  the  New  England  Westinghouse  Company,  and  all  of  its 
$2,000,000  capital  stock  is  owned  by  the  Westinghouse  b'lectric 
&  Manufacturing  Company.  The  company  has  no  bonded  debt. 
These  two  companies  were  purchased  by  the  Westinghouse  as 
a  result  of  the  order  for  1.0(X).000  ritles  which  we  have  taken 
from  the  Russian  government.  This  large  order  will  be  tilled 
entirely  from  the  two  Stevens  companies  that  have  been  pur- 
chased. It  is  not  the  intention  of  the  Westinghouse  Electric 
&  Manufacturing  Company  to  make  any  alterations  whatever  to 
its  present  plants  in  connection  with  this  rifle  order.  In  other 
words,  it  is  to  be  tilled  by  companies  which  are  thoroughly  ex- 
perienced in  the  manufacture  of  this  class  of  product,  so  that 
there  arc  few  uncertainties  in  connection  w^ith  the  transaction." 


Catalogs 


Heaolights. — The  Esterline  Company,  Indianapolis,  Ind.,  has 
recently  issued  catalog  364  descriptive  of  Golden  Glow  in- 
candescent headlights.  Theie  headlights  are  extensively  used 
on  street  car  and  interurba  i  railway  lines,  and  are  also  built 
for  both  steam   and  electric  locomotive   service. 

OxvGEX  BY  Water  Ele<  trolvsis. — In  a  pamphlet  entitled 
"Production  of  Pure  Oxygei  and  Hydrogen,"'  the  International 
Oxygen  Company  of   Newarh.   \.  J.,  gives  a  description  of  its 


system  of   producing  oxygen 
stallations  of  this  svstem  are 


by  water  electrolysis.     Several  in- 
Uustrated.     The  purity  of  the  gases 
produced  by  this  method  is  sliown  to  be  especially  high. 

Boiler  Water  Treatment  — The  Bird-Archer  Company,  90 
West  street.  New  York,  has  i ecently  issued  a  40-page  pamphlet 
dealing  with  boiler  maintena  ice  and  discussing  its  system  of 
polarized  metallic  boiler  chemicals  for  locomotive  use.  A  por- 
tion of  the  book  is  devoted  :o  a  brief  treatise  on  locomotive 
boiler   maintenance   prepared  ly  a  general   boiler   inspector.     V 


l.vsfLATORS. — In  a  recently  i 


sued  12-page  pamphlet  the  Brook- 


lield  Glass  Company,  2  Rectoi  street,  New  York,  gives  a  brief 
list  of  insulators  and  insulator  pins  forming  a  part  of  its  line  of 
these  products.  Complete  dimensions  and  specifications  are 
gi\en  lor  each  item.  A  more  extensive  list  of  the  products  of 
this  company  is  contained  in  it$  bulletin  Xo.  56...^.--5.'   ;'••:••.■.■•  ■•»■ 

Loco.MOTivE  Cranes. — The  Ohio  Locomotive  Crane  Company, 
Uucyrus.  Ohio,  has  issued  a  5v-page  catalog  in  which  the  con- 
struction of  its  line  of  locomotive  cranes  is  set  forth  in  detail. 


The   catalog   contains   a   large 
parts  as  well  as  reproductions 


lumber   of  illustrations   of   detail 
from  a  number  of  photographs 


showing  cranes  in  service.     Clearance  diagrams  of  various  types 
of  cranes  are  al>o  given. 

Driving  Box  Lubricator. — A  catalog  just  issued  by  the  Frank- 


lin   Railway    Supply    Company, 
Franklin  automatic  driving  box 


New    York,    is    devoted    to    the 
lubricator.     It  is  illustrated  with 


a  large  number  of  sectional  dr  iwings  showing  the  construction 
of  lubricators  of  various  sizes  ai  d  for  different  classes  of  service. 
1  he  method  of  removing  pad  ing  and  replacing  the  cellar  is 
clearly  explained  with  illustrati*  ns,  '  '  , 


RrsTi'RooFiXG. —  In    the    April 


lishcd    by    the    Goheen    Manufacturing   Company,    Canton.    Ohio 


considerable    information    is   giv 
of  concrete  and  the  |)rotection  o 
rust.     Records  are  given 
Milwaukee  &  St.  Paul  to 
tured  by  this  company  has  been 


number    of    the    Scientist,    pub- 


m    regarding   the    waterproofing 
steel  and  galvanized  iron  from 
Iges  on  the  Chicago, 
zing  coating  manufac- 


of  a  niinber  of  brid 
which  i)ie  carbonizir 


applied. 


Water  Meters. — The  Harriscin  Safety  Boiler  Works,  Phil- 
adelphia, Pa.,  has  issued  engineei  ing  leaflet  Xo.  18.  dealing  with 
the  C  (jchrane  \'-notch  weir,  u<  cd  in  the  Cochrane  metering 
heater.  This  pamphlet  is  a  reprir  t  of  two  papers  on  the  \'-notcii 
weir,  showing  the  refinements  e  sential  to  accuracy  in  investi- 
gating problems  in  hydraulics  an  1  the  constancy  of  the  V-notch 
weir  when  used   under  known  coiditions. 

L(  (d.MoTivKs. — The  W.  K.  Porter  Company.  Pittsburgh,  Pa., 
has  recently  issued  the  eleventh  e  lition  of  its  catalog  devoted  to 
steam  locornotives.  This  is  a  boric  of  over  150  pages,  8^2  in.  by 
1 1  in.,  and  is  substantially  bounq  in  cloth.  In  addition  to  the 
usual  catalog  features  dealing  with  a  large  variety  of  standard 
Porter  locomotives,  it  contains  a  section  devoted  entirely  to  engi- 
neering information,  tables  and  formulas,  and  another  section 
containing  tables  and  other  useful -information  not  usually  found 
in  print.  The  book  is  intended  especially  for  engineers,  super- 
intendents and  master  mechanics  of  industrial  plants,  coal  mines, 
logging  roads,  etc.  Owing  to  the  expense  involved  in  the  com- 
pilation of  the  data  which  the  kook  contains,  general  distri- 
bution is  being  made  at  the  price  jof  $1  per  copy.  .    ,. 
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;.V  *'  The  apprentice  boy,  on  such  roads  as  have 

.  .    Ten  Dollars  adopted  modern  apprenticeship  methods,  is 

for  a  .v;  V  £ar  more  fortunate  than  his  brother  who 
Good  Let*«r  received  his  training  under  the  conditions 
that  obtained  more  or  less  generally  ten  years  ago.  On  the 
other  hand,  only  a  few  roads  have  adequate  apprenticeship 
systems  to-day.  If  we  are  to  encourage  the  best  t>-pes  of  young 
men  to  enter  the  service  we  must  make  it  as  attractive  as  pos- 
sible. How  about  the  apprentice  boys  in  your  shop?  Are  they 
given  a  fair  show?  Do  they  receive  systematic  and  adequate 
training  in  their  trades?  What  help  or  encouragement  do  you 
give  them?  For  the  best  practical  statement  contained  in  a 
letter  of  not  more  than  630  words  on  ''How  Can  I  Help  the 
Apprentice  Boys?"  received  before  September  1.  we  will  send 
a  check  for  $10.  Other  communications  which  may  be  selected 
for  publication  will  be  paid  for  at  our  usual  rates.  Don't 
delay,  but  sit  down  and  write  a  letter  this  evening.         •.>..       -..  -■ 
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'-"■'y  .  In  order  that  the  Vst  results  may  1>e  ob- 

■  •         a  e  y  rirs  tained  from  the  safety  first  propaganda  in 

_    ,       *"  any  railway  shop,  it  is  of  paramount  im- 

i.  ..Railway  Shops  ponance  that  the  employees  in  that  shop 
become  so  enthused  with  the  idea  that  their  enthusiasm  will 
be  evidenced,  not  by  their  words,  but  by  their  actions.  A  sipn 
posted  in  one  shop  to  the  effect.  "The  greatest  safety  device 
known  is  the  careful  man,"  speaks  volumes.  With  the  best 
equipped  safety  devices  known  there  are  still  loopholes  for 
accidents,  and  these  can  only  be  prevented  by  educating  the 
employees  to  be  careful.  Another  excellent  practice,  which  is 
followed  by  one  road,  is  to  post  on  a  bulletin  board  a  report 
of  ever\-  accident  that  occurs,  .stating  just  what  the  accident 
was,  the  result,  the  condition  of  the  patient  and  how  the  acci- 
dent might  have  been  averted.  This  appeals  to  the  men  through 
their  desire  for  news  concerning  their  injured  comrades,  and 
the  po.stscript  as  to  how  the  accidents  could  have  been  averted 
is  likely  to  be  remembered.  Another  good  plan  is  to  have 
the  personnel  of  the  local  shops  safety  first  committees  changed 
frequently,  in  order  that  as  many  men  as  possible  may  become 
thoroughly  famihar  with  the  subject  by  having  it  brought  con- 
stantly to  their  attention  for  the  definite  time  they  serve  on 
the  committee.  Much  has  been  done  by  the  railroads  in  pro- 
viding safeguards,  but  there  is  much  more  to  be  done  in 
properly   educating    the    employees.    ,    -.     .-.v.-     >.  -v  v;.;.  .■.•.•,-.. 


-■;•.;  The    r'- 

July 
Conventions 


During  the  past  month  the  Genera!  Fore-:- 
men   and  the  Tool   Foremen   met   for  their- 
eleventh   and   seventh  annual  conventions* 
respectively.     Both   conventions  were  very 
successful.     The  General  Foremen  were  favored  with  two  note-^ 
worthy   committee   reports   on    subjects   that   were   of   vital   in- 
terest  to   them,   namely.   Valves   and   Valve  Gearing   and   Oxy- 
.Acetylene  Welding.     The   former  occupied   sixty-four  pages  of'. 
the   advance    papers    and    covered    the    lield    in    a    very   thorough 
manner.      Practically  all  phases  of  the   subject   were  covered   in 
a  clear   and  concise  manner   and   proved   of   such   interest   that 
the  better  part  of  two  days  was  given  to  its  consideration.     Its 
true   value   will   be    more   appreciated    when    the   bound    volume 
with  the   full  discussion  has  been  received  by  all  the  members 
of  the  organization  and  used  by  them  at  their  individual  shops 
in   an   endeavor   to   improve   their   shop   output.     F.   \.    Byers," 
chairman    of   the   Committee   on    Oxy-.\cetylene    Welding,    was 
exceptionally    well    fitted    for    that    position,    having    become    as 
thoroughly  familiar  with  that  work  as  perhaps  any  other  mem- 
ber in   the  organization.     The   discussion   on   this   subject  took 
the  question  and  answer  form.  Mr.  Byers  acting  as  the  infor- 
mation bureau,  and  many  problems  were  solved  and  the  possi- 
bilities of  this  method  of  welding  elucidated. 

The  Tool  Foremen,  in  keeping  with  their  past  record,  dis- 
seminated considerable  information  regarding  the  work  in  which' 
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they  are  actively  engaged.  Several  intere-sting  special  tools  and 
methods  for  performing  various  shop  johs  were  mentioned, 
while  there  was  also  lively  discussion  on  safety  first.  The  asso- 
ciation went  on  record  as  recommending  standard  reamers  for 
locomotive  frame  and  rod  work,  something  that  has  long  been 
sought  l>3-  both  the  railroads  and  the  manufacturers.  As  the 
matter  now  stands,  with  no  standards  for  these  long  and  ex- 
pensive reamers  and  with  scarcely  no  two  roads  ordering  the 
same  style  of  reamers,  it  has  been  necessary  for  the  tool  manu- 
facturers to  charge  special  reamer  prices.  By  the  tool  foremen 
getting  together  and  agreeing  to  a  standard,  which,  from  their 
delil)erations.  they  believe  to  be  the  best  all  around  reamer  for 
frame  and  rod  work,  they  have  accomplished  something  which, 
if  the  standards  are  adopted  by  the  railroads,  will  be  of  benefit 
to  all.  .....  .  ...     ,      . 


A  Car  r ; 
Department 
Competition 


'Car  inspectors  and  car  foremen  very  often 
have    valuable    ideas,    but    they    have    been 
made  to   feel  for  so  long  that  they  are  of 
minor   importance   in    a   railway   organiza- 
tion, that  it  is  hard  to  get  them  to  talk  al)out  them."     So  writes 
:  one  of  our  corresi)ondents.     We  don't   want   them  to   feel   that 
way  and  have,  therefore,  arranged  a  competition  especially  for 
their  benefit.     There  are  not   many  jobs  on   a  railroad   that   re- 
quire  more   intelligent   and    thoughtful    effort   than   that    of   the 
.  car  inspector,  and  the  job  carries   with  it,  as   well,  a  consider- 
able   amount    of    responsibility.      The    interchange    rules    have 
gradually    grown    in    number    until    they    are    almost    hopelessly 
complicated.     In  looking  over  them  it  would  seem  almost  neces- 
sary to  have  a  college  graduate  to  comprehend   them.     Wliere 
do  the  men  come  from  who  inspect  the  cars  to  see  that  these 
rules    are    lived    up    to?      How    were    they    developed?      What 
;  special    training    did    they    receive  ?      What    qualities    must    they 
possess?     What    opportunities   are   open    to    them    for   advance- 
ment?    These  questions  have  given  car  department  heads  great 
concern  for  many  years.     We  will  give  a  prize  of  $35   for  the 
best   article   on   "How   Should   Car    Inspectors    Be    Trained   and 
Developed    and    What   are    Their    Qualifications?"    which    is    re- 
.  ceived    in    our    office,    Woolworth    Building,    Xew    York,    on    or 
•before    October    1,    1915.      Such    other    articles    as    are   accepted 
]  for  publication  will  be  paid  for  at  our  usual  rates.     The  judges 
will   base   their   decision   on   the  practical   value   of   the   sugges- 
tions which  are  made.  >,:./-•"    >'^"^^V:V-  :'.:.,    -r  ■'.'■•:• 


The  Supplyman 

\xr"''--     at 

V.  Conventions 


The  railway  supplyman,  with  his  exhibit, 
is  a  welcome  feature  at  the  annual  conven- 
tions of  the  mechanical  department  associa- 
tions. Sometimes,  however,  he  behaves 
himself  in  a  most  awkward  manner.  It  was  suggested  by  an 
observer  at  the  ojjening  session  of  one  of  the  recent  conven- 
tions that  the  supplyman  might  profit  greatly  if  a  code  of  ethics 
could  be  developed  to  guide  him  in  his  conduct  on  such  occasions. 
At  the  time  the  remark  was  made  the  room  was  crowded  for 
the  invocation  and  address  of  welcome.  The  president  had 
worked  hard  during  the  year  to  make  the  convention  as  instruc- 
tive and  effective  as  possible,  and  was  down  on  the  program  to 
follow  the  address  of  welcome  with  the  presidential  address.  He 
had  spent  a  great  deal  of  time  in  studjing  the  progress  of  the 
association  in  order  to  incorporate  some  pertinent  suggestions 
for  its  future  welfare.  His  face  was  a  study  when,  as  he  arose 
to  read  the  address,  a  large  number  of  supplymen  began  to  slip 
away  into  the  exhibit  rooms.  Was  it  common  courtesy?  Was 
the  president  not  the  chosen  representative  of  his  fellows,  and 
was  it  fair  to  him  or  to  them  to  turn  their  backs  on  him  in  this 


i 


interested  in  the  messag*  which  was  to  be  given  ?  Can  an> 
railway  supplyman  afford  to  ignore  the  technical  proceedings  o: 
an  association  whose  gue^  he  really  is?  We  believe — we  know 
^that  the  exhibts  are  a  niost  valuable  adjunct  to  the  mechanica! 
department  conventions,  hut  if  those  in  charge  of  the  exhibit- 
do  not  understand  some  (»f  the  fundamental  principles  of  com- 
mon courtesy,  will  it  not  d)  much  to  hurt  the  entire  supply  frater- 
nity ? 


Consolidation 

of  Mechanical 

Associations 


Pres  dent  Scott,  in  his  opening  address  be- 
fore I  the  General  Foremen's  Association, 
went  on  record  as  favoring  some  such  con- 
solidction  plan  of  the  railway  mechanical 
associations  as  that  proposed  by  F.  F.  Gaines  in  his  presidential 
address  at  the  Master  Meclianics'  Convention,  and  recommended 
that  the  chairman  of  the  executive  committee  confer  with  the 
executive  committee  chairri  len  of  all  other  mechanical  organiza- 
tions lor  the  purpose  of  de  ising  some  plan  by  which  such  a  con- 
solidation can  be  made.  '  his  would  seem  a  most  logical  plan 
to  follow,  and  if  the  idea  neets  with  the  approval  of  the  other 
mechanical  organizations  c  ansiderable  headway  could  be  made 
within  the  next  year  toward  working  the  plan  to  a  successful 
conclusion.  It  cannot  be  (giestioned  that  a  supervisory  control 
of  the  several  railway  mechanical  associations  would  be  beneficial 
to  the  associations  themsel\^es  and  to  the  railways,  for,  as  Mr. 
Scott  sa>  s,  "It  means  tliat  tht  minor  associations  will  receive  more 
helpful  recognition  from  thfc  larger  associations,  which  will  lead 
to  a  l)etter  understanding  and  closer  co-operation  along  the  lines 
of  economy  and  the  stand  irdization  of  locomotive  parts  and 
appliances."  •,  .^ ..     :    •■  •    :   ;,:^:   -,    : 

.\n  excellent  example  of  tl  e  beneficial  results  that  would  accrue 
from  such  a  consolidation  i  ;  shown  by  the  Tool  Foremen's  As- 
sociation. At  its  last  come ition  it  recommended  standards  for 
frame  and  rod  reamers.  TI  e  tool  foremen  realized  the  need  of 
sucli  a  standardization  and  have  worked  hard  and  drawn  up 
recommendations  that  represent  the  best  average  reamers  for  the 

present  arrangement  the  question 
be  the  nesult  of  these  recommended  .stand- 
solidaticpi   of   thi 


work    involved.      Under   the 
arises :    "What  will  be 

ards?"  With  a  consolidation  of  the  association  these  recom- 
mendations would  automaticiflly  he  presented  to  the  proper  body 
for  definite  action  and  the  w  Jrk  of  the  tool  foremen  would  not 
have  been  in  vain.  y.'-,i:.-/i  -.':..  :/  ••'.-;  'y/'^^l^-  ■:;•■:;•'■.''.'  :;:';''".'- 
.  There  are  several  other  arj  iiments  in  favor  of  consolidation  or 
supervisory  control:  It  would  eliminate  considerable  duplica- 
tion of  effort;  the  subjects  foi  discussion  wotdd  be  more  logically 
chosen ;  a  better  attendance  v  ould  be  assured  at  the  conventions, 
and  more  definite  residts  wou  d  be  obtained  by  the  various  crafts- 
men thus  convening.  There  s  food  for  considerable  thought  in 
Mr.  (jaines'  recommendation,  and  it  should  receive  very  careful 
consideration  from  all  the  me  :hanical  associations.         "  -i     ■  ■  : 


......  Sufficient 

and  Competent 
Supervision 


"The  grlatest  factor  in  eflFecting  and  main- 
taining ^lop  efficiency  is  competent  super- 
:ision,"  is  the  opening  sentence  in  George 
H.  Logan's  report  on  "Shop  Efficiency," 
presented  to  the  General  Foremen's  Association  at  its  recent  con- 
\  ention.  Mr.  Logan  hit  the  nail  squarely  on  the  head.  Com- 
petent supervision  is  necessarvj  throughout  the  entire  mechanical 
department,  and  "competent"  means  that  the  supervisors  should 
not  only  be  well  qualified  for  their  positions,  but  that  there  should 
I)e  enough  of  them  to  thoroughly  cover  the  field.  The  railway 
supply  concerns  have  not  been  slow  in  developing  labor-saving 


••Way?- .It  is  well  known  that  he  had  done  much  to  develop  and      and  economical  devices  for  usp  on  locomotives  and  cars  and  in 


enforce  methods  of  having  the  members  systematically  visit  and 
study  all  of  the  exhibits.  Had  the  supplymen  forgotten  this? 
Could  they  not  have  well  afforded  to  spend  15  or  20  minutes 
in  the  meeting  room  even  if  they  felt  that  they  were  not  specially 


the  shops,  nor  have  the  railw^js  been  unduly  slow  in  adopting 
them ;  but  human  intelligence  is  necessary  in  their  use,  and  that 
cannot  be  manufactured.  | 

With  all  the  improved  machinery,  tools  and  locomotive  attach- 


■  r-r  -.■^-^r- 
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merits  the  best  results  cannot  be  attained  unless  the  men  using 

these  improvements  are  e<lucated  to  get  the  most  out  of  them. 

This  is  self-evident,  and  railways  have  to  a  certain  extent  as 

signed  special  men  to  the  definite  work  of  educating  employees. 

with  very  gratifying  results;  but  this  work  has  not  been  carried 

to  anywhere  near  its  limit.     There  is  still  need  for  more  of  these 

"teachers,"  who,  when  logically  selected  and  assigned,  will  pro- 

..   duce  results  that  will  pay  their  salaries  many  times  over.     What 

.has  been  accomplished  by  supervision  and  education  in  the  use 

of  fuel  has  been  referred  to  many  times  in  these  columns,  and  it 

is  claimed  by  several  experts  who  are  actively-  engaged   in  this 

work  that  much  better  results  can  be  obtained  with  a  larger  force 

b  of  supervisors.     Almost  every  railway  shop  has  a  demonstrator 

.-•  who  educates  the  workmen  in  the  proper  method  of  handling  the 

machine  tools.    A  few  roads  employ  traveling  car  foremen,  whose 

duties  are  essentially  to  educate  the  car  repair  men  regarding  the 

billing  of  repairs  to  foreign  equipment  and  the  M.  C.  B.  rules 

■  .of  interchange — a  very  important  matter  that  every  road  should 

carefully  supervise.     The  Safety  First  committees  find  that  their 

most  important  duties  are  to  educate  the  men  to  be  careful.     The 

tool  foremen  claim  that  better  supervision  in  the  grinding  jf  tools 

will  materially  increase  the  shop  efficiency.  .  -^.^^.^J/r.-^^-^u  'i.--,. 

And  thus  it  goes ;  examples  w  ithout  number  could  be  mentioned 

.where  supervision,  and  enough  of  it,  will  be  a  most  profitable  in- 

■.    vestment  for  any  road.     The  education  of  employees  regarding 

, ■;  the  correct  methods  of  doing  their  work  is  of  fundamental  im- 

;■/  portance,  and  to  properly  educate  them  a  proper  supervisory  force 

is  necessary.     The  cost  of  this  force  will,  of  course,  increase  the 

overhead  expenses,  but  if  the  men  are  properly  chosen  the  returns 

■'in  increased  efficienc\-  will  warrant  the  expenditure.    ;::r-:.vr.".;\     V  ' 


Prevention  of 

Engine 
.     Failures 


"t*erfect  organization  in  ah  engihehouse  is 
the  cure  for  engine  failures."  In  consider- 
ing this  statement,  which  was  made  at  the 
convention  of  the  International  General 
Foreman's  Association,  held  in  July,  in  Chicago,  let  us  determine 
first  what  may  be  fairly  said  to  constitute  a  perfect  enginehouse 
organization.  Such  an  organization  would  accomplish  the  coal- 
ing, watering,  lire-cleaning,  housing  and  repairing  of  locomo- 
tives in  a  minimum  time,  at  a  minimum  expense  with  a  minimum 
amount  of  friction,  and  the  work  would  all  be  done  in  such  a 
manner  that  no  after  trouble  would  arise  from  it.  Even  grant- 
ing the  possibility  of  producing  such  an  organization,  it  by  no 
means  follows  that  engine  failures  would  be  eliminated.  The 
enginehouse  can  go  a  long  way  toward  preventing  failures,  but 
the  other  branches  of  the  mechanical  department  must  do  their 

'iull  share  if  they  are  to  be  eliminated  or  the  number  greatly; 

^..reduced.  ' '..  ■■•-.,'■ --i  \;/ •  'v^'  /■■ .  ■■'■:''■"'■  ■:^:^..v, '.' .  U:-'  .'■■_  ,\, "-- '.  i  '-^^I'-^'iy'i-'iu: ;%- - 

."     It  might  be  said  that  the  prevention"  of  engine  failures  should' 
Ibegin  with  the  locomotive  design ;  proper  attention  given  to  the 
^conditions  under  which  the  engine  is  to  operite  will  do  much  to 

■  prevent  trouble  of  this  kind.  But  considering  the  engines  already 
.in  service,  the  place  to  begin  the  prevention  of  engine  failures 
is  the  general  repair  shop.  Back  shop  repairs,  if  carelessly  or 
improperly  made,  will  result  in  engine  failures  in  spite  of  efii- 

!  cjent  enginehouse  organization.  We  frequently  hear  it  said  that 
a  certain  shop  has  an  output  of  so  many  engines  per  month  and 
as  a  means  of  arriving  at  the  qmvitity  of  work  which  the  shop 
is  doing  the  monthly  output  of  engines  may  be  satisfactory;  but 
what  about  the  quality  of  the  work?  How  long  do  the  engines 
stay  out  after  they  are  repaired?  They  may  stay  out  of  the  main 
repair  shop  the  full  twelve  months,  or  whatever  the  time  is 
between  shoppings,  but  what  is  it  costing  the  railway  company 
to  keep  them  out  of  the  main  shop  for  that  length  of  time?   The 

^  repair  w  ork  has  got  to  be  done  somewhere  if  the  locomotives 
are  to  give  reasonably  satisfactory  service,  and  if  it  is  not  done 
in  the  main  repair  shop  it  has  got  to  be  done  in  the  enginehouse, 
which  is  saddled  with  much  of  the  blame  for  engine   failures 


which  should  be  placed  at  the  door  of  the  man  in  charge  of  the' 
main  repair  shop.  •:; 

The  quality  of  the  work  done  in  the  main  shops  in  making ,  •'.. 
general  repairs  to  locomotives  then  has  a  very  considerable  bear-  :  ;• 
ing  on  the  number  of  engine  failures.     .\nd  still  another  featurc>- 
with  which  the  enginehouse  has  no  connection,  and  w  hich,  never- 
theless, adds  its  quota  to  the  engine  failure  record,  is  the  method 
pursued  in  handling  the  locomotives  on  the  road.     On  the  kind 
of  man  employed  as  road   foreman  of  engines  depends  largely;  ." 
the  extent  to  which  the  failure  record  will  be  affected   in  this 
way.    If  he  is  a  man  who  takes  a  direct  interest  in  his  work  and 
in  those  under  him  he  w ill  see  that  enginemen  and  firemen  work 
in  harmony  to  get  the  most  out  of  a  locomotive  with  the  least.  . 
trouble,  and  that  his  men  are  so  instructed  in  the  carrying  out  of 
their  w  ork  that  they  will  prevent  steam  failures  and  failures  due 
to  leaky  tubes  so  far  as  is  in  their  power.     There  is,  of  course,; 
a  certain  percentage  of  engine  failures,  such  as  those  due  to  poor-  v; 
coal   or   to    failures   of   material,   which    will   probably   never   l»e  ; 
entirely  avoided,  l)ut  by   far  the  greater  number  of   failures  are    _ 
avoidable,  and,  in  fact,  many  of  them  should  be  consitiered  a; - 
disgrace.    ;.-vv-'    •  :  ■.i'.''''/-  :':;r^:    ; -.'    ;■■.''„■''..,--:        ^'''V.•.^ 

;•     It  seems  to  be  popular  in  some  quarters  to  place  the  blame  for    . 
all  engine  failures  on  the  enginehouse ;  in  fact  we  have  heard  a 
master  mechanic  slate  that  be  considered  enginehouses  to  blame 
for  at  least  99  i)er  cent,  of  the  engine  failures  on  his  road.     With  /. 
this  statement  and  with  the  one  quoted  above,  we  cannot  agree,  .^. 
The  enginehouse  can  do  a  great  deal  to  prevent  engine  failures,,  ;. 
i)Ut  unless  the  locomotives  receive  back  shop  repairs  of  the  proper >v' 
quality  and  are  given  the  care  and  attention  which  they  deserve   - 
at  the  hands  of  the  crews  operating  them,  there  is  a  limit  in  the 
prevention  of  failures  l>eyond  w  hich  an  enginehouse  organization  \ 
cannot    go,    and    beyond    which    the    responsibility    for    failures  / 
should  not  be  placed  upon  it. 


'-  ■'  ■  -•.■>■"•■'■  ■    ■...  -        :    NEW    BOOKS  ■  -■■      -'      •' 

Proceedings  of  the  Master  Tinners',  Coppersmiths'  &  Pipefitters'  As  ' 
SociatioH.  ConipUed  and  published  by  \V.  E.  Jones,  secretary  of  the, 
association,    Chicago    &     North     Western     Railway,    Chicago.     lU.  ■     SJv 

pages.    6   in.    by    >'    in.      Bound   in  paper.  !' ■■■•■.■*•    '  • 

This  book  is  the  report  of  the  second  atmual  convention  of  the-. 
American  Railroad  Master  Tinners'.  Coppersmiths'  &  Pipefitters'. 
Association,    and    contains    papers    on    Oxy-Acetylene    Welding, 
Shop  Efficiency,  Alloys  and  Their  Uses,  Tin  Roofing  vs.  Canvas 
Roofing  and  Specialized  Training.     \  -.    _^:..['  ''^>  'C-':-\''  -V-"^^.  ^'y''~^^ 


Experieneein   E'fHciency.     By    Benj.     A.    Franldin;  '   167   pages,    5    in.   1)y 

/li  in.     Bound  in  cloth.     Published  by  the   Engineering  Magazine  Co., 

:  .     146   Nassau   St.,   New   York.      Price   $1.00,  ..-^    ..-;;;.-..;..  -  ;, 

A  few  weeks'  study  of  the  tendency  of  the  workmen  in  a 
certain  factory  resulted  in  a  saving  of  $30,00()  a  year.  None  of 
this  money  was  spent  for  new  equipment  and  no  changes  were  > 
made  in  the  organization ;  there  was  simply  a  correction  made 
of  the  wrong  conditions.  The  author  of  this  book  tells  of  some 
of  these  wrong  conditions,  what  they  actually  were  and  how  he 
found  them.  The  iiook  shows  the  shop  employer  or  manager  who 
is  in  difficulty  with  the  problems  of  increased  cost  of  produc- 
tion and  diminishing  returns,  how  success  has  been  worked  out' 
by  others  under  similar  conditions.  The  material  in  the  l)Ook 
is  collected  from  the  author's  experience  and  while  reduced 
to  its  simplest  elements  still  shows  the  character  of  the  problems 
attacked  and  the  nature  of  the  solutions  found.  Four  chapters 
are  devoted  to  methods  of  increasing  both  output  and  the  quality 
of  direct  production;  the  fifth  chapter  extends  the  same  prin-, 
ciples  to  the  treatment  of  clerical  or  non-productive  labor  and 
the  sixth  enlarges  the  same  idea  so  as  to  include  the  entire  force. 
The  seventh  chapter  leaves  the  individual  and  takes  up  the  matter 
of  organization  w  hile  the  eighth  attacks  the  problem  of  reduc- 
tion of  factory  expenses.      :'\y'^^^  ]■■[  :'\-\.[':J:/:'}.y}.'''''--J^''\'   o;.' ;': 
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LAYING  OUT  THE  SOUTHERN  VALVE  GEAR 


'    ■   '    ■/.■':         :■■  ";•  ■;•.'  /'.  V     ■__._.:     Louisville,  Ky. 

\  To  THE  Editor:''^  •^>}..!'^.^v;  ;/--'/.•"!  j'^/'^i'-'^v^  '.'''■-. 

'^      The  Southern  locomotive  valve  gear  has  been  attracting  con- 
..  siderable  attention  for  the  past  year  and  I  believe  that  an  im- 
■:  pression    has    been    created    that    the   principle    involved    in    the 
motion   is    of    very    recent    origin.      This,    however,    is    far    from 
,::  the  truth.     As  early  as  1880  there  is  record  of  an  outside  valve 
gear  for  locomotives  having  an  eccentric  rod  driven  by  a  return 
■crank    and    constrained    at    an    intermediate    point    by    a    radius 
'hanger  suspended  by  a  curved  guide,  the  free  end  of  the  eccen- 
tric rod   being  operatively  connected   to  a   bell-crank   sustained 
by  the  guide  yoke.     This  was  described  by  Charles   Brown  on 
page  271  of  the  October  1,  1880,  issue  of  Engineering  (Lomdon). 
■  A    description   of   a    similar   gear    prepared   by   the   writer   was 
published  in  the  Railroad  Gazette,  issue  of  May  29,  1903,  page 


termined,  the  points  F'  and  F"  showing  the  location  of  the  radius 
hanger  connection  for  the  two  cut-of?  positions  may  be  located. 
•  Determining  the  length  of  the  radius  hanger  and  the  radius 
of  the  reverse  link  is  now  in  order.  The  length  of  the  radius 
hanger  is  determined  by  locating  a  point,  W,  which  is  equidistant 
from  points  F' ,  F  and  /^",'the  distance  IV F  being  the  required 
length  of  the  hanger,  and  flie  arc  OVV,  struck  from  the  point  F 
as  a  center,  becomes  the  center  line  of  the  reverse  link.    Point 

w 


Laying  Out  the  Southern  V.nlve  Gear  for  Unequal  Cut-offs 


i:     '•    •■'.-■■     .■» 


377.  Following  the  gear  disclosed  by  Mr.  Brown  we  have  had 
the    Marshall,    Bremme,    Klug,    Wyllie,    Strong    and    finally    the 

,:^ Southern  gears,  all  kinematically  one  and  the  same.  ...   .;■.. 

Referring  to  the  Marshall  gear  a  statement  is  made  in  the  In- 
ternational Text  Book  Company's  volume  on  steam  engine  and 

-boiler  design  to  the  effect  that  no  definite  rules  for  its  layout 
can  be  given.     The  following  direct  method  of  determining  the 

■  iength  of  the  radius  hanger  and  the  radius  of  the  curved  guide 
'"will  be  of  interest. 

It  is  well  known  that  in  order  to  equalize  the  amount  of  work 

,.  done  by  the  two  ends  of  the  cylinder,  it  is  necessary  to  maintain 

a  higher  mean  effective  pressure  in  the  crank  end   than  in  the 

head  end,  which  may  be  done  by  providing  a  later  cut-off  in  the 

crank   end.     The  diagram    shows  a   method   of    laying   out    the 

"Southern  valve  gear  in  order  to  obtain  this  effect,  the  diagram 

.  being  constructed   on   the   assumption   of   a   working  cut-off   of 

. 'll'j  in.  at  the  head  end  and  14  in.  at  the  crank  end.     Starting 

?  with  the  bell-crank  }',  this  is  shown  in  the  two  cut-off  positions, 

the  distance  L  being  equal  to  twice  the  steam  lap  on  the  inside 

•admission  valve  to  which  it  is  directly  connected.     W'itli  .S"  and  .S"' 

as  centers  the  arcs  T  and  T'  are  then  struck  with  a  radius  equal 

to  the  length  of  the  transmission  yoke.     With  the  crank  pin  at 

'  C,  which  is  its  position  for  a  cut-off  of  XVA  in.  in  the  head  end, 

•'..the  eccentric  crank  will  be  at  A'.    The  eccentric  rod  is  then  laid  in 

position  A'  F'  D',  the  latter  point  being  the  intersection  of  the  loci 

of    the    free    ends    of    the    eccentric    rod    and    the   transmission 

yoke.     With  the  crank  pin  at   C",  which   is  its  position    for  a 

•cut-off  of  14  in.  in  the  back  end  of  the  cylinder,  the  eccentric 

crank  is  at  B'  and  the  eccentric  rod  has  position  /?'  F"  £'. 

Points  D  and  /:  on  the  ellipse  are  fixed  by  the  lap  and  lead 

■  of  the   valve,   the  distance   between   them   being  equal  to   twice 
Ithe  lap  plus  twice  the   lead.      With   the  crank  pin  then   placed 

successively  on  the  two  dead  centers,  the  eccentric  crank  will 
be  located  at  A  and  /?  respectively,  the  eccentric  rod  occupying 
the  position  AFD  and  BFF.  respectively,  intersecting  at  point  F. 

'/which  determine  the  location  of  the  radius  hanger  connection. 

•With  the  distance  of  this  point   from  the  end   of  the  ro<l   de- 

'A 

-■  jl.  -.     • 

•.-'.■'  ■*.■■.    .  >■    ■   .  ■ 


//■  is  the  position  of  the  link  block  center  in  the  working  cut-off 
under  the  conditions  assumell.  ..•«■:;..■.  .'.,-:■. '^Z^-'-^- ,;.:'::■■■'.■  -^^if'!^ 
In  order  to  avoid  the  eras  ire  of  trial  arcs  in  determining  the 
point  /r  a  piece  of  transpaient  paper  or  tracing  cloth  may  be 
placed  over  the  drawing  to  good  advantage  while  doing  this 
work.  >■  ..■:  -^  y'^'j^r--  ''/■'^' ..-'  ^A^y  '':'^'-''-^''^' '■^..  ^     Harry  Cornell. 


Watkr  in  Coal  Mines. — For  every  ton  of  coal  raised  from 
one  of  the  anthracite  minel  the  operators  of  that  field  are 
obliged  to  pump  to  the  surface  about  eleven  tons  of  water.; 
It  is  estimated  that  in  the  anthracite  mines  there  are  900  pumps 
in  use  at  the  present  time.  I  The  capacity  of  these  pumps  is 
approximately   1.000,000  gal.  ^   minute. — American  Machinist. 


Effect  of  Speed  on  Grindit  g  Wheel  Wear. — Grinding  wheels 


appear   softer   at   slow   speed 
tears   the   grinding   particles 


because  the  metal  being  ground 
J  way  from  the  bond  which  holds 
them  together.  Don't  conden  n  a  wheel  as  being  too  soft  until 
you  are  sure  that  its  cuttii^  speed  is  correct. — Iron  Trade 
RivieZk.'.     ,  •  V  :'■■•.     .• 


Steam  Velocity  in  Pipes. -The  velocity  of  steam  in  pipes 
commonly  allowed  for  mediv  m  and  high  pressure  is  6,000  to 
S,(XX)  ft.  per  min..  but  the  tendency  of  the  present  is  toward 
much  higher  velocities  (even  o  double  the  figures  given),  espe- 
cially where  considerable  initial  superheat  is  given  the  steam,— 

PuZi'Cf. 


Smoke  Cri'sade  Abanhoned  in  Baltimore. — That  the  smoke 
crusade  in  Baltimore  has  been  a  failure  and  that  the  smoke 
abatement  commission  has  doie  little  or  nothing,  is  the  state- 
ment made  by  Mayor  James  H.  Preston  of  that  city.  Several 
months  ago  the  smoke  inspector,  dissatisfied  with  the  progress 
of  the  commission,  tendered  jhis  resignation,  but  it  was  not 
accepted.  It  is  believed  now  that  it  will  be  a'ccepted  and  that 
further  efforts  on  the  part  of  the  city  to  abate  the  nuisance 
will  be  abandoned. — Iron  Age. 

-'■  ■■'    ,1 '  ' 
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How  Dp  You  Select  YoiiR  Men  ? 

:    Simple  and  Practical  Suggestions  Looking  To- •:-';'    i 
ward  the  Solution  of  a  Most  Difficult  Problem      :V>'  v^ 


BY  ROY  V.  WRIGHT 


>- 


l{  ,■;•,.■■ 


Possibly  no  one  problem  is  of  greater  importance  to  the 
railway  executive  or  industrial  manager  than  that  of  knowing 
how  best  to  select  men  either  to  enter  the  organization  at  the 
bottom  or  for  promotion  to  more  important  positions.  We  can 
analyze  the  properties  of  materials  and  predict  their  perform- 
ance under  given  conditions  with  more  or  less  accuracy.  The 
human  element,  however,  which  controls  the  use  of  these  mate- 
.  rials  and  is  by  far  the  most  important  factor  in  determining 
the  efficiency  of  operation  of  a  manufacturing  plant  or  a  rail- 
way property  is  far  more  difficult  to  analyze  and  direct  with 
a  view  to  securing  maximum  efficiency.  The  necessity  of  giv- 
ing greater  attention  to  this  element  has  become  more  and  more 
evident  in  the  intensive  development  toward  greater  efficiency 
which  has  been  so  marked  during  recent  years.  The  selection 
of  men  is  such  a  complicated  problem,  however,  that  many 
e.xecutives  have  gone  on  as  best  they  could  feeling  that  science 
could  contribute  little  toward  its  practical  solution.  ".{..;-• 

Vital  as  is  this  problem  to  a  manufacturer  or  industrial  plant^ 
It  IS  far  more  important  to  the  railway  with  its  forces  scattered 
widely  and  with  the  higher  executive  officers,  and  many  even 
of  the  minor  ones,  unable  to  keep  in  close  or  intimate  touch 
with  their  subordinates.  .>.•:■  v         "    >  ^>  ■  ^  :  .i;'^>N  ;-^    -  ;:J: -.: 

In  attempting  to  solve  the  prc>blem  of  tlie  selection  of  men 
some  have  looked  to  experimental  psychology,  such  as  is  exem- 
plified in  Professor  Hugo  Munsterberg's  work  and  particularly 
as  outlined  in  his  book  on  "Psychology  and  Industrial  Effi- 
ciency." Others  have  looked  into  the  theor\-  of  phrenolog>-. 
feeling  that  possibly  it  might  be  used  to  determine  the  charac- 
teristics of  diflferent  individuals  with  a  view  to  seeing  whether 
they  were  fit  for  promotion  or  whether  by  this  means  men 
could  be  selected  with  any  degree  of  success  for  performing 
certain  specific  classes  of  work.  Then  we  have  had  the  theories 
of  Dr.  Katherine  M.  H.  Blackford,  which  take  into  considera- 
tion certain  physical  characteristics,  including  color  (blond  or 
brunette),  shape  and  profile  of  head,  size,  structure,  texture 
( fineness  or  coarseness  of  fibre  or  grain  as  seen  in  the  hair, 
skin,  nails,  features,  hands,  feet  and  general  body  build)  ;  con- 
sistency- (hardness,  softness  or  elasticity  of  bodily  tissues), 
proportion,  expression  and  condition  of  body,  clothing,  etc.  Dr. 
Blackford  it  was  who  placed  special  emphasis  on  keeping  three 
things  in  mind  in  selecting  a  man  for  a  job :  First,  the  type  of 
job;  second,  the  characteristics  of  the  man  himself,  and  third, 
and  possibly  equally  important,  the  characteristics  of  his  boss. 
Some  of  the  claims  which  are  made  for  this  science  of  char- 
acter analysis  are  defined  in  an  advertisement  in  one  of  the 
recent  numbers  of  a  popular  magazine  in  the  following  words : 

■- ■  In  this  course  you  learn  to  judge  others  quickly  anil  accurately.  You 
learn  to  know  what  a  man's  appearance  means — his  face,  his  head,  his 
liands,  his  eyes,  his  expression,  his  walk,  his  handwriting — everything  about 
him.  You  do  not  measure  his  head  or  ask  him  questions  or  let  him  know 
in  any  way  what  you  are  doing.  There  are  no  repetitions,  no  theories,  but 
a  clean-cut  presentation  of  the  principles  underlying  human  character — witli 
so  many  photographs,  diagrams  and  charts  that  you  can  learn  and  apply  the 
principles  rapidly  and   easily,  etc.,  etc. 

■"  -  Of  how  much  value  are  all  of  these  things?  How  much 
reliance  maj'  be  placed  upon  them?  If  they  are  not  satisfactory 
or  reliable,  is  there  any  practical  way  of  .selecting  a  man  for 
a  job  or  for  promotion  with  a  fair  degree  of  certainty  as  to 
his  fitness  for  the  position?  The  remainder  of  this  brief  talk 
will  be  devoted   to   answering   these  questions.      -.■—.■>•. 

*  An  address  given  at  a  luncheon  of  railway  officers  at  the  Auditorium 
Hotel,  Chicago,  Tuesday.  June  29,  under  the  direction  of  the  General  Rail- 
road Committee  of  the  Chicago  Y.  M.  C.  A. 


Most  of  you  have  undoubtedly  heard  of  Dean  Hermann 
Schneider  of  the  University  of  Cincinnati,  and  possibly  some 
of  you  are  fortunate  enough  to  have  had  the  pleasure  of  meet- 
ing and  becoming  acquainted  with  him.  He  it  was  who  first 
put  into  effect  in  a  big  way  the  idea  of  having  practical  and 
theoretical  training  go  hand  in  hand  in  engineering  education, 
by  securing  the  co-operation  of  the  machine  tool  builders  and 
manufacturers  of  Cincinnati  with  the  university,  and  in  estab- 
lishing the  co-operative  engineering  courses.  The  wonderful  re- 
sults which  followed  this  experiment  make  a  long  story  and 
doubtless  are  familiar  to  many  of  you.  Suffice  to  say  here  that 
the  results  were  so  eminently  practical  and  so  striking  that  in 
one  form  or  another  the  methods  are  rapidly  being  extended 
far  and  wide,  both  in  connection  with  engineering  courses,  in 
colleges  and  universities  which  are  so  located  as  to  be  able  to 
secure  the  co-operation  of  industries,  and  also  in  many  lines  of 
industrial  and  vocational  training  throughout  the  country.  •;'•;. 
.As  a  concrete  example,  let  us  consider  what  happened  in  one 
large  department  store.  Those  in  charge  felt  that  the  sales 
force  was  not  doing  its  best  work  because  the  employees  were 
not  properly  trained,  either  in  general  education  or  as  to  their 
knowledge  of  the  merits  of  the  products  which  they  sold,  to  , 
deal  to  the  best  advantage  with  the  leading  people  of  the  city 
who  did  their  shopping  in  the  store.  Manifestly  there  are  cer- ^ 
tain  times  during  the  day  when  it  is  not  necessary  to  have  all 
of  the  sales  force  on  duty.  Arrangements  were  made  with  the 
city  school  system  to  provide  instruction  during  these  periods, 
to  those  who  could  be  spared,  in  English,  civics  and  other 
studies  which  would  develop  the  employees  into  bigger  and 
broader  men  and  women  and  make  better  citizens  of  them. . 
Then,  too,  the  employer,  who  provided  and  fitted  up  the  school- 
room, saw  to  it  that  expert  instruction  was  given  in  the  methods 
of  manufacture  and  as  to  the  merits  of  the  different  products 
which  were  sold.  •:.'■.■:'■'':■■'.'•  !v:- :"v ->\^,  .i-^V/^v?- "  ,v'^.    - 

The  latest  development  along  this  line  is  the  general  voca- 
tional training  movement  which  is  spreading  throughout  the 
country.  New  York  City,  for  instance,  has  gone  into  the  mat-  - 
ter  on  a  large  scale  and  has  retained  Dean  Schneider  as  one 
of  its  chief  advisers.  In  the  Woolworth  Building,  where  our 
offices  are  located,  the  representatives  of  the  city  school  sys- 
tem have  made  a  canvass  to  find  whether  a  sufficient  numl)er 
of  employees  can  be  spared  at  different  times  during  the  day 
to  warrant  the  fitting  up  of  a  school-room  and  the  providing 
of  instruction  in  the  building.  At  the  shops  of  the  Baltimore  : 
&  Ohio  on  Stat  en  Island  the  city  is  co-operating  by  providing 
instruction  to  the  apprentices,  the  railroad  furnishing  the  school- 
room— an  old  passenger  car — and  the  Board  of  Education  of  the 
City  of  Xew  York  paying  the  salary  of  the  teachers,  who  in  ' 
this  particular  case  are  employees  of  the  railroad,  and  also  for 
the  material  used. 

I  have  outlined  this  development  thus  fully,  not  because  it 
has  any  special  bearing  on  the  subject  under  discussion,  but 
because  I  want  you  to  have  some  idea  of  what  Dean  Schneider 
has  done  and  of  that  for  which  he  stands.  He  is  a  man  with 
a  hobby,  but  he  is  big  enough  to  see  over  and  around  it.  He 
has  a  keen  and  analytic  mind  and  is  capable  of  sizing  a  probletn 
up  from  a  broad  and  liberal  viewpoint.  He  has  a  splendid  sup-  • 
ply  of  patience  and  is  absolutely  unselfish  in  his  efforts  to  help 
others. 

In  coimection  with  the  work  of  the  co-operative  engineering 
courses  at  Cincinnati,  which  have  been  carried  on  for  a  num- 
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her  of  years.  Dean  Schneider  and  his  associates  have  come  in 
contact  with  hundreds  of  young  men  whom  they  have  had  an 
opportunity  of  studying  critically  ^nd  whose  progress  along  both 
practical  and  theoretical  lines  they  have  been  able  to  observe 
and  follow  closely.  Because  of  the  nature  of  the  work,  the 
students  spending  alternate  weeks  in  the  manufacturing  shop 
and  in  the  class-rooms  at  tlie  university,  the  instructors  and 
shop  co-ordinators  can  get  closer  to  the  students  and  know 
them  more  intimately  than  under  the  usual  conditions.  More- 
over, they  have  been  able  to  follow  many  of  these  men  after 
^  they  left  the  institution  and  to  observe  their  progress. 
r* .  As  stated  by  Dean  Schneider  in  a  paper  entitled  'The  Prob- 
lem of  Selecting  the  Right  Job."  which  was  recently  presented 
before  the  third  annual  convention  of  the  National  .Association 
of  Corporation  Schools,  "one  leg  of  the  tripod  upon  which  the 
co-operative  system  of  education  rests  is  the  selection  of  men 
for  the  work  for  which  they  are  to  be  trained."'  The  univer- 
sity authorities,  on  the  basis  of  their  study  and  observation  of 
the  individual  students,  now  guarantee  to  Cincinnati  manufac- 
turers for  certain  jobs  men  who  have  fuiished  three  years  in 
the  co-operative  course.  '-.      • 

•.:  In  the  effort  to  determine  whether  phrenology,  physical  char- 
acteristics or  applied  experimental  psychology  had  any  merit 
in  such  selection,  a  great  number  of  experiments  were  made  on 
mature  students  whose  characteristics  and  qualities  were  well 
known,  but  not  by  those  actually  conducting  the  tests.  The 
tests  demonstrated  conclusively  that  these  systems  were  not  at 
all  reliable  and  that  the  only  practical  and  successful  way  of 
selecting  men  is  by  testing  them  out  on  the  actual  job. 

Concerning  the  tests  as  to  physical  characteristics  Dean 
Schneider  stated :  "This  seems  to  be  a  development  of  the  old 
idea  of  phrenology.  It  is  claimed  in  this  sj'stem  that  physical 
characteristics  indicate  certain  abilities.  For  example,  a  direct- 
•H'e  money-making  executive  will  have  a  certain  shaped  head 
and  hand.  A  number  of  money-making  executives  were  picked 
at  random  and  their  physical  characteristics  charted.  We  do 
not  find  that  they  conform  at  all  to  any  law.  Also  we  foimd 
men  who  had  the  i)hysical  characteristics  that  ought  to  make 
;  them  executives,  but  they  were  anything  but  executives.  A 
number  of  tests  of  this  kind  gave  negative  results.  We  were 
forced  to  the  conclusion  that  this  system  was  not  reliable." 

As  to  applied  experimental  psjchology  the  Dean  had  this  t(> 
say :  "The  science  of  applied  psychology  seems  to  be  at  the 
point  where  chemistry  was  when  it  was  alchemy ;  we  may  hope, 
however,  that   Illusion   is  the   First   .Appearance  of   Truth." 

It  is  not  my  intention,  and  1  very  much  doubt  if  it  was  Dean 
Schneider's  intention  to  unqualifiedly  and  wholly  condemn  these 
things.  It  is  quite  possible  that  they  may  contain  certain  ele- 
ments of  truth.  The  trouble  is  that  they  are  Iieing  carried  to 
a  ridiculous  extreme.  If  on  the  other  hand  they  are  instru- 
mental to  some  degree  in  awakening  executives  to  the  import- 
ance of  the  problem,  they  will  have  served  a  useful  purpose.  ;.. 
-  Dean  Schnei<ler  finally  concludes,  on  the  basis  of  the  study  and 
testing  of  about  1,00()  mature  students,  both  in  theoretical  and 
practical  work,  that:  (1)  A  worker's  failure  is  as  significant 
as  his  success  and  should  be  analyzed  to  indicate  a  new  and 
fitting  job:  (2)  the  characteristics  developed  by  analysis  of 
many  successes  and  failures  furnish  a  basis  for  placement  which 
works  better  than  any  plan  we  know;  (3)  the  method  is  crude 
and  unscientific :  it  reciuires  a  period  of  time  much  greater  than 
other  methods  proposed,  but  it  insures  a  reliable  verdict. 

Knowing  of  the  man  and  his  work  as  we  do.  we  are  pretty 
safe  in  accepting  his  conclusions.  Doubtless  they  agree  fairly 
closely  with  those  of  many  in  the  audience  who,  however,  have 
not  been  in  a  position  to  prove  their  correctness,  not  having 
had  the  exceptional  opportunities  for  observation  possessed  by 
Dean  Schneider. 

On  these  conclusions  as  a  basis,  how  can  we  go  ahead  logi- 
cally to  induce  the  supervising  officers  to  study  more  critically 
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the  characteristics  and  wort  of  the  men  who  enter  the  service, 
with  a  view  to  determining!  whether  they  are  properly  fitted  for 
the  tasks  to  which  thej-  are  assigned  ?  It  would  seem  that  in 
hiring  men  the  initial  seleclon  should  be  made  by  members  of 
the  organization  who  have  some  special  ability  in  sizing  men  up ; 
then  if  they  are  closely  \Vatched  and  given  a  thorough  trial 
on  actual  work,  it  should  j  be  possible  to  determine  within  a 
reasonable  time  whether  tley  are  the  sort  of  men  that  will 
prove  satisfactory  and  alone  just  what  lines  it  will  be  best  to 
develop  and  train  them.         | 

The  trouble  under  present  methods  is  that  a  new  man  taken 
into  the  organization  is  in  r  lost  cases  not  given  any  systematic 
attention.  If  he  is  very  bad  he  is  fired.  If  he  is  passably  good 
he  is  allowed  to  remain,  bu  no  one  knows  with  any  degree  of 
certainty  whether  he  is  the  best  man  for  the  job,  or  whether 
he  is  capable  of  doing  betteriwork  or  not. 

A   simple   method   of   checking  the   personality   and   perform-  ; 
ance  of  these  new  recruits  vlill  be  described.     It  was  not  devel- 
oped   and    used    especially    fpr    that    purpose,    but   is    admirably 
adapted  to  it,  as  well  as  for  checking  men  already  in  the  service 
with   a  view  to  determiningj  whether  they  are  properly  placed,".' 
along   what    lines   they   can  pest   be   developed    and   just    which  : 
ones  are  best  suited  for  pronotion  to  more  important  positions. 
It  has  been  tried  out  on  a  Urge  scale  with  splendid  results  and 
is  inexpensive  to  install  and    naintain.     It  cannot  be  successfully 
inaugurated  or   followed  up,  .however,  unless  it  has  the  enthu-' 
siastic  backing  and  support  of  the  higher  executive  officers.   ■■■■■,'■ 

Briefiy.   the   scheme  is   as     ollows :     Each   foreman   or   super- 
vising  officer   is    provided    with    a    sufficient    number    of    special, 
report  cards  to  cover  each  c  ne  of  his  immediate  subordinates,  v 
which  he  is  required  to  fill  ir   and  return  to  his  superior  officer.  . 
He  is  not   expected  to  keep  any  copy  of   these  reports  and  is 
called  upon  at  periods,  of  sa  ,•  six  months,  to  make  similar  re- 
ports  on   each   man.     The   c(  mparison   of   the   reports    for   any  • 
individual  will  show  whether  he  has  made  progress  in  improv- . 
ing  his   weak   points.      If   he  nas   not,   or   has   apparently   fallen 
behind,   his    superior   is   askea    for   an    explanation   and   is   held 
responsible  either  for   failure  jto  properly  train  and  develop  the 
man  or  for  lack  of  accuracy  i  ii  sizing  him  up.     In  this  way  the,-; 
foreman    is    automatically    co  npelled    to    study    his    men    more 
closely,  and  the  effect  in  improving  and  developing  the  executive  . 
ability  of  such  officers  i.^  a  m<tst  noteworthy  feature.  .^ 

The  characteristics  upon  witch  a  report  is  made  are  such  as  ;. 
to  indicate  a  man's  fitness  forj  holding  a  position  in  the  organi-. ; 
zation  and  as  to  whether  he  isj  worthy  of  promotion.     The  items 
on   a   report   card.*   which    wa$   used   by    LeGrand   Parish,   with 
standard  and  concise  definitions,  are  as  follows:    •    .-  }  v  '    =  V"- / :  ' 


ed   t>>    .ictual    trial   and  observation. 
>r    conduct.  .■.■•'•;.••.•■,-... 


is  best  for  ihe  intended  effect. 


-  EDl'CATIOX:    Mental   and   moral   training.  <v;. 

SPKCI.M.    KNOULEDCE: 

EXI'KKIK.Nt  E:    Knowledge  acqui 

IIO.XKSTV:    l'pri;?iit    disi)o.sifion 

MOU.M.ITV:    Acconl   with   the   riles  of   right  conduct., 
>-T1-;MPEI<AXCE:    Moderation.  .4":  .    v     ;    •';  ■/^...  ■ 

TACT:   Ability   to  do   or   &ay   what 

HE.SOl'RCE:    Ciood   at   devising   e  tpeilients. 

KELI-WCE:    Svire    dependence.  .•■'-.•:%•  ■.'-■.  •'•'o,'.'''     •'   ■'' 

J^'ORESKJHT:    The  act   or   power   nf   foreseeing..  >V:. •;.■.'-.-■:      ,..,^.^^^^^^^^ 

.APPEARANCE:   Outward  look  or  aspect.  'hy->:  '^./■■■'■- :,  ■';^f:<^''/' :,':^\/ 

.MEMORY:    .Mental    hohl    on    th.-   p  1st.    ,  ,    ■  ':  ^  '■:--^''.\{%  •''■^■'  ''<'^\^: '•'■■f:" 

E.XERdV:   Active,  effective.  .''■"'■■        •■'■■•''  '     ■'  ' :, ' 

I.\1TI.\TIVE:    The    ability    or    dis  tosition    to    take    the   lead. 

PERSISTENCE:  Steady  or  firm  a  Iherence  to,  or  continuance  in  a  state,')' 
course  of  action,  or  pursuit   that   has  been  entered   upon.  t. 

ASSERTUENESS:   .Affirming  cor  idently,  positive. 

DISCIPLINE:    To    teach    rules   am     practice   and    accustom    to   order    and 
subordination. 

PROMPTNESS:  Quickness  of  decfsion  or  action. 

.\CCrR.\CV:    Correctness. 

.SYSTEM:     Regular    method    or    oiler. 

ORti.ANIZ.ATION:    A    systematic    ind   regulated   whole. 


EXECl'TIVE    ABILITY:    Ability 
manner. 


to    carry    into    effect    in    a    practical 


*  For    more    complete    description    bf    this    card    see    American    Engineer- 
■    "    ■■        ■    -  -  •      ,   joofe,  and  Railway  Age  Gasctte.  July  23,; 


and  Railroad  Journal,   December 
l"'!.";,  page   l.il 


/..:-■■•'<•-.   v^: 


August,  1915 


RAILWAY   AGE   GAZETTE,   MECHANICAL   EPITION 


A  man  is  graded,  as  very  good.  good,  medium  or  poor  iti  each 
of  these  characteristics. 

This  scheme  eHminates  the  "hit  and  miss"  method  of  select- 
ing men  for  promotion  and  was  instrumental  in  locating  suit- 
able men  with  considerable  accuracy.  Too  often  when  it  comes 
■{n  promoting  men  a  decision  is  leased  on  the  man's  recent  per- 
formance, when  he  may  have  done  some  spectacular  piece  of 
work  which  placed  him  in  the  limelight  but  which  may  not 
give  any  indication  of  his  fitness  for  holding  an  executive 
position.  The  men  throughout  the  organization,  understanding 
tliat  these  records  were  being  kept,  were  encouraged  to  improve 
and  better  themselves.  Men  who  were  unsuited  for  the  work 
.to  which  they  were  assigned  were  discovered  and  transferred 
to  tasks  for  which  they  were  better  fitted,  or  if  they  were  found 
hopeless,  were  eliminated  from  the  organization. 

These  report  cards  were  developed  ten  \'ears  or  more  ago 
and  remained  in  use  several  years  until  Mr.  Parish  left  railway 
service — long  enough  to  demonstrate  their  value  beyond  ques- 
tion. In  the  light  of  experience  it  was  Mr.  Parish's  idea  to 
revise  the  characteristics,  including  some  which  are  not  shown 
in  the  list  quoted  and  eliminating  or  changing  others.     C;'-' /.        .  ■ 

It  so  happens  that  Dean  Schneider,  in  making  his  observa- 
tions, employed  record  cards  of  a  somewhat  similar  nature, 
hut  possibl}-  of  a  broader  scope  and  more  closely  approximating 
the  ideal  toward  which  Mr.  Parish  was  working.  The  charac- 
teristics noted  on  Dean  Schneider's  records  were  as  follows : 

l^ltysical  strength.  i>r  physical  rcifalcncss.  In  some  occupations 
physical  strength  is  essential;  in  others  it  is  not. 

■.,.  .\-frnTiiI.  or  maiiual.     This  may  be  stated  in  another  way  and 
in   rough   terms  as   "head  efficiency"   as   compared   with   "hand 
■  erhciency.  ....         -  --"■■-"  ■  :    ;    j 

'■■'^Scttlcd.  or  roving.     Some  men  work  best  under  a  steady  rou- 
tine:  others  like  to  move  about  and  .see  or  do  new  things.       :•.    j 

Indoor,  or  outdoor.  Some  men  thrive  best  under  outdoor 
work :  others  prefer  indoor  work. 

DirccTirc.  or  dependent.  Some  men  assume  responsibilities: 
others  evade  them. 

Original  {creatize),  or  imitative.  Some  men  are  fertile  in 
making  suggestions :  others  do  not  possess  this  quality  but  are 
good  at  putting  them  into  efTectv;         .-''r    ,..':>:  .;:VT->;-  '•■:■■'■' 

Small  scope,  or  large  scope.  Some  men  lilce  to  fuss  with  in- 
tricate bits  of  mechanism ;  others  want  tasks  of  big  dimensions. 

Adaptable,  or  self-centered.  The  first  might  make  a  good 
salesman  ;  the  second  a  statistician. 

\:^DeUbcrate,  or  iiiipulsivc.         ■    -     '    '  "^ /"iS  ■  ;;';-'':^;'"  ■  '  V^V  ^  ^.' '* 
■^r-Manual  accuracy,  or  manual  inaccuracy.  :  -'X-'-l^,  '  V;-   •^-;    ;.  > 
Mental  accuracy  (logic),  or  mental  inaccuracy.  i^/'-:K^'j:\,-^:^ 
Concentration   (mental  focus),  or  diffusion.  ,'      ix'     :':'■-: 
Rapid    mental    co-ordination,    or    sloti:    mental    co-ordination. 
Some  men  go  to  pieces  in  an  emergency,  whereas  if  they  were 
given  time  to  consider  the  situation  they  hold  together  and  act 
wisely. 

Dynamic,  or  static.  One  man  may  lack  push  or  determina- 
tion; others  having  the  dynamic  quality  possess  these  charac- 
teristics.     '—\':''k:K  •.'■■':  .'..■r^.  ■•.  .  /.:■.■^^':■■■:■^':■■\^^J.''^■':  l'"''[^-'::  ■■J■■^.i^-■■-. 

Little  has  thus  far  been  said  as  to  the  necessity  for  provid- 
ing some  adequate  means  of  training  the  men  in  all  of  the 
departments.  Its  importance  immediately  becomes  apparent  in 
developing  a  system  such  as  that  outlined  above.  That  it  pays 
generous  dividends  is  indicated  on  such  roads  as  have  installed 
modern  apprenticeship  systems  for  mechanical  department  em- 
ployees, or  have  developed  educational  campaigns  for  improv- 
ing conditions  and  securing  greater  efficiency  or  economy  in 
other  departments.  It  is  unfortunate  that  more  attention  is  not 
being  given  to  this  subject  by  railroads  generally.    :,:..^^:.j;..;.v.; 

'■'.:    ■■.v:^:^  ■  ■.^■'  ■'.•;•■     "■-'■■-•:.•■••';"-  '--'rv'  ■^f1^•.•^:,r•^;■^"^/V.'■':;  vV■•^^/;■;■ 


Tn  this  connection  allow  me  to  quote  a  few  paragraphs  from 
an  address  on  "Training  of  Young  Men  with  Special  Reference 
to  the  Question  of  -Promotion."'*  which  was  given  by  George 
M.  Basford  before  a  recent  meeting  of  the  Burlington  .Associa- 
tion of  Operating  Officers. 

"To-day  we  are  looking   for  the  genius  and  are  overlooking' 
the   production    of    good    workmen.      We    are    depending    ui)on 
officers.    We  need  to  depend  upon  men.     Trained,  properly  edit-  ; 
cated    and    encouraged    workmen    will    provide    good    officers 
later. 

"Systematic  methods  of  selecting  human  material  for  the 
organization  are  imperative.  The  Ixjys  in  offices,  in  shops,  and 
all  along  the  road  should  be  most  carefully  and  intelligently 
selected.  Someone  well  qualified  must  be  given  this  responsi- 
bility. Then  these  recruits  must  be  tried  out.  and  those  "making 
good'  must  be  trained.  This  word  'trained"  represents  a  new 
meaning  as  applied  in  this  connection.  It  means  thorough  edu- 
cation of  hand  and  brain  and  conscience.  .    r.-.v  .-:.■" 

"Because  of  the  size  of  a  railroad  organization  it  is  necessarj- 
to  provide  easy  and  automatic  methods  of  discovering  ability. 
-It  is  desirable  that  promotion  should  be  proposed  by  co-opera- 
tive action  by  subordinate  officials  and  controlled  by  a  very  high 
official  whose  authority  is  complete  in  this  case.  Suppose  the 
president  of  a  railroad  could  find  a  man  qualified  for  the  duty 
of  directing  the  training  and  promotion  of  men.  The  difficulty 
in  finding  such  a  man  emphasizes  the  importance  of  the  duty. 
This  man  should  be  given  a  dignified,  powerful  position,  with 
such  a  title  as  .Assistant  to  the  President.  He  should  be  respon- 
sible for  methods  of  recruiting,  methods  and  means  of  train- 
ing men.  and  for  a  scheme  whereby  he  will  personally  know 
that  every  promotion  is  based  upon  merit,  with  favoritism  and 
politics  banned.  He  should  be  responsible  for  and  personally 
approve  every  promotion  in  the  entire  organization." 

Mr.  Basford  then  describes  the  report  cards  which  were  used 
by  Mr.  Parish,  and  among  other  things  concludes  :  "Our  Assist- 
ant to  the  President  need  not  personally  watch  all  these  cards. 
He  should,  however,  by  frequent  checks  know  positively  that 
every  department  head  is  watching  them,  and  he  slwuld  person- 
ally keep  tiie  records  of  all  important  officials.  He  should  also 
require  record  cards  for  a  long  period  to  accompany  a  recom- 
mendation for  promotion.  For  example,  a  vacancy  as  assistant 
superintendent  is  to  be  filled.  The  .Assistant  to  the  President 
would  call  on  all  interested  departments  for  recommendations 
and  the  office  would  be  filled  after  an  intelligent  and  complete 
investigation  of  all  eligible  men.  including  the  mechanical  and 
track  as  well  as  the  operating  department.  The  plan  should 
•cover  everj'  department."  '    "    '      "'     ^  "-■         "^       '•- 

The  scheme  suggested  by  Mr.  Basford.  if  put  into  effect, 
would  do  much  to  make  positions  on  the  railroad  more  attractive 
to  ambitious  young  men  and  would  undoubtedly  develop  means 
for  locating  such  men  in  the  territory  served  by  the  road  and  of 
getting  them  to  enter  its  service.       " /^-^v^vl^';- -  h- -^^  .  'i-l/'-'^ ''■•:■' 

In  conclusion  the  point  which  I  especially  wish  to  make  is  that 
it  is  imperative  from  the  standpoint  of  future  efficiency  and 
economy  that  each  organization  should  formulate  and  adopt  a 
policy,  which  will  have  the  hearty  support  and  backing  of  the 
executive  officers,  as  to  the  selection  of  men  for  the  different 
jobs:  the  proper  training  of  these  men  in  order  to  make  their 
efforts  as  effective  as  possible,  and  a  comprehensive  method  of 
selecting  men  for  promotion.  If  this  is  done — and  it  is  not  a 
matter  which  can  be  accomplished  in  a  week,  a  month  or  a  year 
— it  will  not  only  increase  the  efficiency  of  each  individual  in  the 
organization  to  a  maximum,  but  it  will  encourage  loyalty  on  the 
part  of  all  of  the  employees  and  develop  an  esprit  de  corps  which 
will  do  much  to  eliminate  friction  and  labor  difficulties  and 
will  place  any  organization  which  possesses  it  in  an  enviable 
position  as  to  efficiency  and  effectiveness. 

,     'For  full  text  of  address  see  RailTvay  Age  Casette.  July  23,  I'Jl.i,  page   1.=;. 
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RECIPROCATING  AND  REVOLVING  PARTS 


"■•  ^^^'-^  ;■  v?;..::-':-'^'-'::;     by    h.  a.  f.  Campbell*    ■•.'■•:'i'-'^  '-.XrV-'r-' 

.,V    ■'!':- .^r^.. ;•,;:■;    \\;III. — British    Design  ••'.    ;•-■'  .^■/ ■..:■// '-.^ 
Through  the  courtesy  of  the  mechanical  department  officers, 
the   writer   has   received    drawings    showing   the    details    of    the 
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V  for  American  locomotives.  It  will  at  once  be  seen  that  tht- 
weights  per  unit  of  load  are  far  in  advance  of  our  regular  prac- 
tice and  indeed  are  right  up  to  the  figures  obtained  on  thost 
American  engines  where  special  care  was  used  to  reduce  tlie 
w  eight  and  already  shownj  in  Part  I. 
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Fig.  31 — Outside   Main    Rod   of  the   Great   Western    Locomotive 

reciprocating  parts  used  on  some  of  their  latest  locomotives. 
Lack  of  space  will  prevent  showing  all  the  designs;  this  is  to 
be  regretted  because  each  is  worthy  of  careful  study.  Table 
XII,  however,  gives  the  detail  weights  of  the  reciprocating  parts 
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Fig.  33 — Piston  and   Roll  of  the  Great  Western   Engine 


Considered  as  a  general  arerage,  these  stresses  are  very  little, 
if  any,  higher  than  the  stresses  in  regular  use  in  America. 
With  one  exception  the  ste^  is  the  regular  open-hearth  carbon 
of  80,000  lb.   per   sq.   in.   ultimate   strength,   although   it   is   the 
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Fig.    3? — Inside    Main    Rod    of 


Great    Western    Locomotive 


.of  six  English  engines.     The  weight  of  each  part  per  unit  of       Siemens-Martin  acid   steel   and  not  basic   steel.     The   reduction 
"'.load  carried  has  been  worked  out  as  was  done  in  tables  I  to      in  weights,  then,  cannot  be  said  to  be  due  to  the  use  of  special 
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steel,  nor  to  the  use  of  higher  stresses-     The  saving  in  weight 
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]ias  been  made  by  the  choice  of  the  type  of  part  used.     Light 
types  of  pistons,  crossheads  and  stubs  have  been  chosen. 

These  examples  of  English  design  illustrate  the  point  already 
ma''e,  that  considerable  reduction  in  weight  can  be  made  by 
simply  choosing  a   light   type   of   part.     If,   then,   special   alloy 


only  244  lb.  "and  carries   160  lb.  of  piston   load   per  lb.   weight  '■■■ 
of    rod.      For     the     length     nearly    1(X)    in.    center    to    center,     .. 
this    is    the    lightest    main    rod    that    has    come    to    the    writer's 
attention.  .  " 

For   a    detailed    description    of    the    reciprocating    parts,    the    ;. 
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Table  XII — Data  fur  Reciprocating  Parts  of  British  Locomotives 


Road    and   type 
Great   Western,   2-cyl., 


4-6-0.. 18^^ 


y.)  •  •  Cylinders  ■'"  :•■  ■  ". 

and  ' ' .. 

driving   wheels     '  .; 

in.  X  30  in.;  80  in.;. 


Gri-at   Western,   4-cyl.,   4-6-2..  15  in.  x  26  in.;  80 


Oe.it 
L.  H 
L.  H 


Central,  2  cyl., 
&  S.  C.  2-cyl., 
&  S.   C,  2-cyl., 


Mi. Hand,    2-cyl.,    2-8-0 


4-6-0... 21 5<^  in. 
4-6-4..  .22  in.  x 
4-4-2... 21  in.  x 
21  in.  X 


X  26  in.;  81  in. 
28  in.;  81  in.  .  . 
26  in.;  79'/^  in. 
28  in.;   55^2   in. 


Boiler  Piston 

;  pres-     load,  lb.    (area. 

sure,  piston    x     Cross 

lb.       full  b.  press.) 
59,100 
f  39,000 
j  inside 
139,000 
[outside 
65,300 
65,000 
55,000 
65,800 


.220 

170 
160 
190 


head 
258 

193 


Total 

-Weight,  lb. N       wt.  of 

Piston  and    Main    reciprocat- 
rod     ing  parts,    lb 


124 
231 
208 
191 
137V5 


rod 
330 

105 

188 
37S 
425 
347 
343 


473 

383 

244 
592 
575 
476 

500 


824 

541 

4?4 
783 
920 
776 

713 


per  lb. 
wt.  rec. 
parts  c 
71 


-Kstott  (oad.  1t». 


.Average. 
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70 
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rosshead 
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lb.  wt. 

pi  St  I m 
18U 


1) 
ni.t 


301 


174 
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per 
1.  wt. 
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125 

no 
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steel   should   be   used   and   the   designer   has    full   confidence   in  following  locomotives  have  been  chosen :    Great  Western,  4-6-2 

tlie  material,   and   works   it   up   to   its    full  capacity  as   regards  t\pe,    four-cylinder,   simple ;    London.    Brighton   &   South   Coast, 

strength,  a  still   further  saving  is  made  in   weight.     This  com-  4-6-4  type,  two-cylinder,  simple ;   Midland.  2-S-O  type,  two-cylin- 

biuation  of  choice  of  types  and  the  use  of  alloy  steel  is  clearly  der,  simple. 


•  '.^'^ 


■•.■-.»  ■ 


Fig.   34 — Outside   CrosShead   of  the  Great  western    Engine 


illustrated    in    the    outside    main    rod    of    the    Great    Western's  The  Great  Western   Pacific  type  is  a   four-cylinder  balanced 

Pacific    type    locomotive,    Fig.    31.      This    rod    complete    weighs       simple    locomotive;    the    cylinders    are    15    in.    by    26    in.,    the 
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boiler  pressure  is  220  lb.  per  sq.  in.  (superheated  steam),  and 
the  diameter  of  the  drivers  is  80  in.  This  locomotive  is  shown 
in  the  photograph.  The  outside  and  inside  main  rods  are  shown 
in  Figs.  31  and  32.  Both  rods  are  nearly  of  the  same  length.  The 
stresses  are  noted  at  the  different  sections  for  the  outside  rod. 
This  rod  is  made  of  nickel-chrome  steel,  and  as  already  stated, 
weighs  only  244  lbs.,  but  while  the  stresses  are  not  low,  it  will 
be  seen  that  they  are  well  within  the  capacity  of  material  of  this 
character.      ......        :  ,  .    ,  ._ 
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CHARACTERISTICS  OF  PLATE  SPRINGS* 


^    :       •  BY  GEORGE  S.  CHILES  ' .'  .    v  ,    "  -^'■'.. 

P.xRT  1 1+—  ( Concluded )  — Design      v  .■  .  -^V  .  '  /' ' 

The  action  of  a  plate  Spring  is  similar  to  that  of  a  simple  beam 
supported  at  the  ends  ^d  carrying  a  concentrated  load  at  the 
center.  The  effect  of  a  load  upon  such  a  beam  is  to  cause  it  to 
bend ;  the  tendency  being  to  place  the  fibers  at  the  upper  surface 
in  compression  and  thos4  of  the  lower  surface  in  tension.     The 
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"■  Fig.  33  shows  the  piston.  This  is  of  the  usual  box  type  and 
is  made  of  cast  iron.  Figs.  34  and  35  show  the  crossheads  for 
both  the  outside  and  the  inside  cvlinders  of  the  Great  Western 


intensity  of  the  stresses  iiicreases  directly  as  their  distance  from 
the  neutral  axis,  the  miniinum  stress  being  at  the  outer  fibers; 
this  is  shown  at  the  righi  in  Fig.  20.      ■  ,    ■.,-,.,-  •■.....■.,.  -..  .- 


Four-Cylinder   Simple    Pacific    Type    Locomotive;    Great    Western    of    England 


engine.     The  stresses   at  the  different   sections   in   these   cross- 
heads  are  shown  in  table  XIII. 

-Table  XIII— Stuesses  in  1*iston  Rod  and  Crosshead  of  Cheat  Westekn 

Pacific  Type   Locomotive 

'"■'.;•'•}./:■  V  :,  T'-.''.-. .  '^^  ^  ''■/■>■■;■'•■*  r/  .v^:!.  .■'>;'■••.'•'."•' •'     Amount  of  stress, 
Section,  and  kind  of  stress  ":.r ••...■  lb.  per  sq.  in. 

Shear   on    key ;',...'■.. 13,850 

Tension   in   rod  through   kt-yway v   ..  •:     8,000 

Tension  in  neck  of  crosshead  through  key  way ;  "  4,200 

Crushing  of   key   on   the   rod 21 ,000 

Crushing  of   key  on   the  crosshead _.      37,000 

Bearing    pressure,    pin    on    crosshead r\,   .■         3,680 

Compression    in    main    shank    of    rod i <..»>,■,«, .v.V:.4"3i.'  6,090 


icyt 


In  addition  to  the  bencyng  stresses  which  act  normal  to  a 
sectiQn,  the  beam  is  subjected  to  shearing  stresses.  At  any 
section  of  the  beam,  the  sh^ar  is  equal  to  the  sum  of  the  vertical 
components  of  the  external  forces  or  loads  on  one  side  of  that 
section.  It  is  quite  generally  assumed  that  the  shearing  stresses 
are  uniformly  distributed  cHi'er  the  cross  section  of  the  beam;  in 
reality,  the  unit  shearing  stress  at  the  neutral  axis  of  a  rectangu- 
lar section  is  50  per  cent,  greater  than  the  mean  value  and  is 
zero  at  the  upper  and  lower  edges. 

Considering  the  case  of  aj  simple  beam  loaded  at  the  center  and 
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supported  at  the  ends,  uniform  strength  for  simple  bending  the  spring  to  withstand  the  shearing  stresses,  the  other  that 
may  be  secured  by  varying  the  breadth  B  in  proportion  to  its  one  surface  of  the  outline  of  a  spring  should  conform  to  a 
distance  from  the  end  support ;  in  other  words,  by  making  the      straight  line  and  the  other  to  a  parabola.   This  is  not  borne  out  by 
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beam  of  constant  depth  and  diamond  shaped  in  plan,  as  in  Fig.  21. 

Now,  instead  of  using  the  diamond-shaped  plate,  if  we  cut 
equal  widths  of  spring  steel  similar  in  shape  and  number  to  the 
strips  1,  2,  3,  etc.,  at  the  top  of  the  figure,  and  arrange  them 
as  in  the  two  lower  diagrams,  we  have  a  simple  form  of  plate 
spring.  It  would  be  necessary  in  such  a  case  to  extend  the  main 
plate  and  it  is  the  common  practice  in  this  country  to  roll  the 
majority  of  the  plates  as  is  illustrated  at  the  bottom  of  the 
figure,  rather  than  taper  them  as  shown  in  the  diagram.  Either 
method  may  serve  the  purpose  if  properly  performed.  Where 
the  practice  of  tapering  the  plates  is  followed,  the  ends  of  the 
plates  are  usually  tapered  back  so  far  that  the  end  of  one  plate 
extends  beyond  the  base  of  the  taper  of  the  next  longer  plate. 
In  some  instances  where  the  plates  are  not  rolled  the  corners  are 
clipped  off.  ':V'-.'>^:v'.  ■.;^ ;;:"■•" I  ..■:,^:•.>.^■  "*v^'~V-^^i' /^'^••'i'.-rJ^'^ - 

A  discussion  of  the  stress  distribution  in  plate  springs  and 
how  trimming  the  plates  alters  this  distribution  will  be  found  in 
a  paper  entitled  "The  Determination  of  the  Stresses  in  Springs 
and  Other  Bodies  by  Optical  and  Electrical  Methods,"  read  before 
Section  G  of  the  British  Association  at  Dundee,  September  11, 
1912,  by  E.  G.  Croker,  M.A.,  D.Sc,  Professor  of  Mechanical 
Engineering  in  the  City  and  Guilds  of  London  Technical  Col- 
lege, Finsbury,  and  published  in  Engineering  (London),  Septem- 
ber 20,  1912.  For  the  purposes  of  this  article,  it  is  sufficient  to 
state  that  it  is  questionable  as  to  whether  any  advantages  are 
derived  from  the  practice  of  tapering  the  ends  of  the  various 
plates  where  the  spring  consists  of  a  large  number  of  plates.     ;-. 

Neglecting  the  effect  of  the  friction  between  the  plates,  the 
strength  and  deflection  of  a  spring  as  shown  in  the  lower  half 
of  Fig.  21  would  be  similar  to  the  diamond-shaped  beam  of 
thickness  H,  and  considering  the  bending  stresses  onlj^  the  outer 
fibers  are  all  stressed  to  the  same  degree.  As  a  general  rule, 
however,  a  plate  spring  only  approximates  a  beam  of  uniform 
strength  in  that  from  a  quarter  to  a  fifth  of  the  total  number  of 
plates  extend  the  full  length  and  in  such  cases  are  not  rolled, 
with  the  possible  exception  of  the  last  one.  Two  reasons  are 
quite  often  advanced  for  thus  deviating  from  a  beam  of  uniform 
strength,  one  being  to  provide  sufficient  material  at  the  ends  o£_ 


the  built-up  beam  of  uniform  strength  shown  in  Fig.  21.    ■-■- 

As  an  example  of  the  stresses  due  to  the  shearing  action  let 
us  consider  two  springs,  one  with  the  plates  five  inches  by  one- 


half   inch   and   the   other    four   and   one-half   inches   l»y  three- 
eighths  inch  which  are  designed  for  a  static  load  of  20.000  lb. 
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hoik'r  pressure  is  22(1  III.  i)t.r  ^(\.  in.  (superheated  steam  i,  and 
the  diameter  of  the  drivers  is  S<l  in.  This  locomotive  is  shown 
ill  the  i)liotoi:raph.  The  outside  and  inside  main  rods  are  >ho\vn 
in  Fiys.  31  and  32.  P.otli  rods  are  nearly  of  the  >ame  lenjith.  Tlie 
Stresses  are  noted  at  the  dilTerent  sections  for  the  outside  rod. 
This  rod  is  made  of  nickel-clirome  steel,  and  as  already  stated, 
weiiihs  only  244  lbs.,  luit  while  the  stresses  are  not  low,  it  will 
he  sven  that  they  are  wcU  within  the  capacity  of  material  of  this 
character.   .'.-■'  -•'•      ■'-'•.■■•■'.•.'>■ 
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ICS  OF  PLATE  SPRINGS : 


BY  GEORGE  S.  CHILES  ' :       .'    ^ 

ARI      I  I     -(  CVm/i7«(/i(/  »-    I)l  SIliN  "  '    '   .   ■'. 

irinj;  is  similar  to  that  of  a  simple  beai 
supporte<l  at  the  ends  a  id  carryint:  a  concentrated  load  at  tl 
center.  The  effect  of  a  load  upon  such  a  beam  is  to  cause  it  t 
bend;  the  tendency  beini  to  i)lacc  the  fibers  at  the  uj)per  siirfa< 
in  compression  ami  thos  ?  of  the  lower  surface  in  tension.     Tl. 
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Fig,  35 — Inside  Crosshead  of  the  Great  Western  Engine 
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Noh:  Ifeighf  o*  Crp3shtoiJ  and  Pin 
Compleft  I93U>. 


Fig.  Zy  shows  the  piston.  This  is  of  the  usual  lio\  type  aufl  intensity  of  tlic  stresses  ii  creases  directly  as  their  distance  from 
is  made  of  cast  iron,  bfuis.  34  an<l  3.^  show  the  crossJK-ads  for  t!ie  neutral  axis,  the  miiiMnum  stress  being  at  the  outer  fibers; 
both  the  outside  and  the  iiLside  cylinders  <)l   the  (ireat  Western       this  is  shown  at  the  rijjht  in  Fig.  20. 
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Four-Cylinder    Simple    Pacific    Type    Locomotive;    Great    Western    of t  England 
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engine.     The   stres.ses   at   the  different    sections    in    these   cross- 
heads  are  -liown   in   table  Xlll..  :  . 


.?•-..:-. 


TABt-t  XIlI^St«E8si$s'i.5c   Piston  .Riip  .^nu  Cb"ssiikau 

[■■■■:^.\  ■■■"'  :'-.-_..^.,''-  "^■^yVM:\y\v:  Tyi-e    L<><0.^uTlVt 

"~  '      ■S«-cti<»iv  aii'l  kin'l Kt  strt^is  '  . 
Shfar   on    ki-y. .  . ...  ...  . ..'. .....  ...,.*'..  ••..;.;  ,., . ...  ..... .  . . . . 

Tc?ision   in   rod  ihrough   lUryivxiy.  ...,.,.■. .  . . 

Ticnsion  in   nvck  oif  tri»sAhi'a<l  .tliri»ii>;li  kfvwrtv 

CriishiiiK   (if   kfv    ri»  .tlic    r<jil..  ...  .V  ...... ....' 

Crii>hinK  uf    key  on   tin-  crusshi-.itl. 

Bc.TririK    pressure,    pin    i«n    cr(iK>Ju-;iil. ,..,..,..'....,..:.... . 
(.prnpri-ssioiv  /in  injiiri    sltank  <>i    roil. . . . , . .  ..i . . . ,-, .',..; 


ir    (iKI.\T     \V  I. ST  I  K.N 

Amount  of  stress, 
lb.   per  s(|.   in. 
l.?.,S.i(» 

S.IMtlJ 

21, Of  10  .     '   ■ 

37,*M)I)         ;      ■;: 

.?,if>80  ;^  ■.  ' 


111  addition  to  the  ben< 
section,  the  beam  is  subj 
section  of  the  lieam,  the  sh 
conii)tnients  of  tlie  externa 
section.  It  is  (piite  genera 
are  uniformly  »listril>nte<l  < 
reality,  the  unit  shearing  st 
lar   section   is   30  per  cent. 


ing   .stresses   which    act    normal    to  .i;i: 


zero  at  the  upper  and  lowei    edges 


Considering  the  case  of  a 


cted  to  shearing  stresses.  At  any 
ar  is  e((iial  to  the  sum  of  the  vertica 
forces  or  loads  on  one  side  of  that 
y  assumed  that  the  shearing  stresse? 
kcr  the  cross  section  of  the  beam ;  in 
ess  at  tlie  neutral  axis  of  a  rectangu- 
;;re;iter   than  the  mean  value  and  is 


simple  l)Cam  loaded  at  the  center  and 


"rtip    first    in^taliiu'iit    of     I'.ir 
IV 15,  issue.    . 
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/     supported    at   the   ends,    uniform    strength    for    simple   bending      the  sprirtg  to  withstand   the   shearing  stresses,   the  other  tliat 

r'v    may  be  secured  by  varying  the  breadth  B  in  proportion  to  its       one   surface  of   the   outline   oi    a   spring   should   conform   to   a 

,:    distance  from  the  end  support ;  in  otiier  words,  by  making  the      straight  hue  and  the  other  to  a  i>aralM»Ia.   This  is  not  Ijorne  out  by 
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Fig.  20 


beam  of  constant  depth  and  diamond  shaped  in  plan,  as  in  pjg.  21. 
•  Now,   instead   of   using   the   diamon<l-shaped   plate,   if   we   cut 

,,  eqttal  wi<ltlis  of  spring  steel  similar  in  shape  and  number  to  the 
strips  1,  2,  3,  etc.,  at  the  top  of  the  figure,  and  arrange  them 

;;as  in  the  two  lower  diagrams,  we  have  a  simple  form  of  plate 

■  spring.  It  would  be  necessary  in  such  a  case  to  extend  the  main 
plate  and  it  is  the  common  practice  in  this  country  to  roll  the 
majority  of  the  plates  as  is  illustrated  at  the  bottom  of  the 
figure,  rather  than  taper  them  as  shown  in  the  diagram.     Either 

:  method  may  serve  the  purpose  if  properly  performed.  Where 
the  practice  of  tapering  the  plates  is  followe<l,  the  ends  of  the 
plates  are  usually  tapered  back  so  far  that  the  end  of  one  plate 
extends  beyond  the  base  of  the  taper  of  the  ne.xt  longer  plate., 
In  some  instances  where  the  plates  are  not  rolled  the  corners  are 
clipped  off. 
\  A  discussion  of  the  stress  distribution  in  plate  sprin^js  and 
bow  trimminjj:  the  plates  alters  this  distribution  will  be  found  in: 
a  paper  entitled  "The  Determination  of  the  Stresses  in  Springs 
and  ( )tber  Bodies  by  Optical  and  Electrical  Methods,"  read  before 
Section  G  of  the  British  Association  at  Dundee,  September  11, 
1912,  by  E.  G.   Croker,   M.A.,   D.Sc,  Professor  of   Mechanical 

.Engineering  in  the  City  and  Guilds  of  London  Technical  Col-; 
lege,  Finsbury.  and  pul)lishcd  in  }:n(jhuu'rui<i  (London),  Septem- 
ber 20.  1912.  For  the  purposes  of  this  article,  it  is  sulVicicnt  to 
State  that  it  is  questionable  as  to  whether  any  advantages  are 
derived  from  the  practice  of  tapering  the  ends  of  the  various, 
plates  Mhere  the  spring  c<msists  of  a  large  number  of  plates. 

Neglecting  the  effect  of  the  friction  between  the  i)lates,  tlte 
strength  and  deflection  of  a  spring  as  shown  in  the  lower  half 
of  Fig.  21  would  be  similar  to  the  diamond-shaped  beam  of 
thickness  If,  and  consi<lering  the  bending  stresses  only,  the  outer 

r  fibers  are  all  stressed  to  the  same  degree.  .\s  a  t:eneral  rule, 
however,  a  |)late  spring  onl>  a;ii)r()ximates  a  beam  of  uniform 
strength  in  that  from  a  quarter  to  a  fifth  of  the  total  numl)er.pf 
plates  extend  the  full  length  and  in  such  cases  are  not  rolleid,' 
with  the  possible  exception  of  the  last  one.  Two  reasons  are 
quite  often  advanced  ior  thus  deviating  from  a  beam  of  uniform 
strength,  one  being  to  provide  sufficient  material  at  the  ends  of 


the  built-up  beam  of  uniform  strength  shown  in  Fig.  21",  ^;..  '    '::. 
A-s  an  example  of  the  stresses  due  to  the  shearing  action  tet 
us  consider  t\\o  springs,  one  with  the  plates  five  inches  by  one- 
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half   inch    and    the   otlur  foiir  and   one-half   indies   Iw   tluve- 
eighthsincli  which  are  designed  for  a  static  loatl  of  JO,(KK)  ll>. 


.  \^     »•..- 


394 


-ir  .*.»". 


RAILWAY  AGE  GAZETTE,   MECHANICAL   EDITION 


i  "•    . '-  :-. 


each,  and  assume  that  in  each  case  the  total  shear  is  to  act  upon 
one  plate  only.  Xow,  since  for  rectangular  cross-sections,  the  shear- 
ing stresses  vary  as  the  ordinates  of  a  parabola  whose  middle 
ordinate  is  equal  to  one  and  one-half  times  the  total  shear  divided 

2a.;..,:-,, 

i.py'  the  area,  or  — ,  the  values  for  the  maximum  vertical  shear  are 

;•■■''  Ss 

6,000  11).  and  8,900  Ih.  respectively.  We  know  that,  if  at  any 
point  in  a  strained  body  there  is  a  shearing  stress  in  one  plane 
there  must  of  necessity  lie  a  shearing  stress  of  equal  intensity 
.  in  another  plane  which  is  at  right  angles  to  it,  each  plane  being 
perpendicular  to  the  direction  of  the  stresses  in  the  other  plane 
The  shear  diagram  in  Fig.  20  indicates  the  location  and  extent  of  ■ 
the  vertical  and  horizontal  shear  at  any  section  of  the  plates  of 
either  spring  referred  to.  These  purely  shearing  stresses  are 
equivalent  to  resultant  normal  .stresses  at  an  angle  of  45  deg.  to 
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per  sq.  in.,  or  an  increase  o  er  the  tensile  stress  of  1.2  per  cent. 
This  increase  is  so  small  as>  to  indicate  that  the  shearing  stress 
in  any  ordinary  plate  spring  is  not  of  suflicient  importance 
to  warrant  the  use  of  additional  full  length  plates.  Practically, 
however,  the  spring  should  contain  more  full  length  plates  than 
are  theoretically  required,  i  lasmuch  as  the  breaking  of  a  full 
length  plate  near  the  end  \  ould  cause  the  adjoining  plates  to 
be  subjected  to  a  greater  stress  than  would  the  failure  of  a 
plate  near  the  center  of  the  spring,  ■i.r^j  :>•' :^(-'^'.'^:-:  ':(\y :■■.',.:;  ■l.t^.-i 
The  section  modulus  at  tl  e  center  of  a  plate  spriiig  may  be 

calculated  bv  the  formula:      i 

•.  :   --^-/w  •;■:■..■■•:.;-  •;;-:•■..:•<•..•. .  ...;  .;■.;. 

nbh';    •.:,-.;-■..  ..•:.,:.h. ■-:.■-■...„  -;.,.• 
...-,•    .....  ..-•  ■■     ,   ■  SI  =——■■■•.•'■'.    ".;'.    ■:■■■'.'''.'...•■■  .■•.  .'■,.■'..  ..■...■ 

,'  '■■;.■'  ■  '  where   n    =    number    of    plates    of    full    section;      '■•;•■■■.."'■-.- 

'■•■■'    ■■'■.'■."  I)  =  width  o     plate  in   inches;  •<.••■."•-■■-.•.•■■ 

h    =    thickness  of  plate   in   inches. 

\\  hen  one  or  more  of  the  plates  are  rolled  or  are  otherwise 


the  i)l;ines  of  the  sbearini;  stresses,  one  being  a  tensile  stress  and 
the  other  a  compressive  stress.  Assuming  that  the  tensile  and 
comjjrehensive  stres«^es,  due  to  btmding  in  one  plate  of  each  of  the 
springs  under  discussion,  is  80,(K)0  lb.  per  sq.  in.,  a  value  quite 
generally  used  in  designing  springs,  and  considering  the  maximum 
vertical  shearing  stress  to  be  8,900  lb.,  which  is  the  value  for  the 
smaller  plate,  the  maximum  principal  stress  becomes : 

in  which  _Si   zrunit  stress  in  tension:  '",'.,■-■•■>.•.•■'• '■■.•:'-■•'   ■:..:•.'..■'■. 

S«   ^   unit  stress  in  shear. 

In  this  case  the  maximum  principal  stress  becomes  80,980  lb. 


dift'erent  in  section,  cither  b  or  f;  or  both  mav  varv  considerablv 


from  their  values  for  tlic  plate 


due  to  resetting  and  oxidation 


if  full  section.    This  is  of  impor- 


tance in  dealing  with  old  sprinj  s,  since  the  decrease  in  thickness 


of  a  plate  originally   )^  in.  thick 


may  amount  to  as  much  as  1/32  in.  or  a  decrease  of  8.3  per  cent. 
Since  the  strength  of  a  plate  vj  ries  directly  as  the  square  of  its 
thickness  the  corresponding  dec  -ease  in  strength  would  be  equal 
to  15.92  per  cent.,  or  practically  16  per  cent.  Should  each  of  the 
)^  in.  plates  composing  a  sprir  ij  lose  1/32  in.  in  thickness,  the 
strength  of  the  spring  as  a  wliole  would  thus  be  16  per  cent, 
less  than  before. 
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Since  the  deflection  varies  inversely  as  the  cube  of  the  thick- 
ness of  the  plate,  the  corresponding  increase  in  deflection  for  a 
reduction  of  1/32  in.  in  the  thickness  of  the  plate  would  amount 
to  no  less  than  22.89  per  cent.  Were  all  the  plates  to  suffer  a 
similar  reduction  in  thickness,  the  deflection  of  the  entire  spring 
p'-. V- ..^  would  therefore  be  increased  approximately  23  per  cent 

Any  reduction  in  the  width  of  the  plate  would,  of  course,  also 
affect  its  strength  and  deflection,  but  to  a  very  much  less  degree, 
since    these    properties    vary    directly    as    its    width. 

In  this  discussion  we  have  adhered  to  the  straight  beam  theory. 
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Fig.    23 


While  all  the  assumptions  pertaining  to  it  are  not  strictly  true, 
they  are  sufticiently  so  for  all  practical  purposes.  Strictly  speak- 
ing, springs  as  ordinarily  built  should  be  examined  according 
to  the  formulas  for  the  bending  of  curved  bars,  but  the  dimen- 
sions of  tlie  cross  section  of  a  plate  being  usually  very  small 
ij;-;  as  compared  with  its  length  and  radius  of  curvature,  the  ordi- 
nary beam  formula  will  give  the  best  approximations- 
Neglecting  the  slight  deflection  due  to  vertical  shear,  the  de- 
flection at  the  center  of  a  simple  beam  of  uniform  thickness  and 
varying  breadth,  carrying  a  single  load  at  the  center  and  sup- 
ported at  each  end  is  computed  by  the  formula:     ...... 

d  =  ^  ■ — —  where      ■'-:.'  .'■'■:  .;    'V  '.' ;:^    -^  ,--:^V.  :■.;;'•  ■•.^■..:T   •■■■,.  . 

EB  h»  ;     .  ""    ■^^■-:.■•/^^-^■X^:v.:•■■  ^■^'■•^..  ■■-■■•■•.:-^' '.■■■'■ 

d   =:   deflection   of   spring,  in   inches.      '^. '."''.:.'■:'[  .^y    ■■•"'-•■■"-."..'■■•  ■"^;:S- 
P  =  load  on  spring,  in  pounds.  -~      '-'"    '■'''"'-  '  .  '  '      -.    '.   '  "' 

.  .-     L  =  length  of  spring  between  supports,  in  inches. 

■■■•/   E  =^   modulus  of  elasticity  of  material.      For  steel  a  modulus  of  30,000,000 

.■.",....■-.  is    ordinarily    used,    but    this    is    sometimes    altered    in    calculating 

;■■■•.•■."''■'■:   springs   to   offset    the   effect   of   friction   due   to   the    sliding   of   the 

plates  upon  one  another. 

B  =  total   width,   in   inches  at  the  center,   =   b   X    N   where  b  =   breadth 

._       of  a  single  plate  in  inches,  and,   N    =    number  of  plates  in  a  built- 

'.  •    •■..:•:•.-  up  spring. 

;  :f'      Practically,  however,  the  actual  deflection  obtained  by  testing 

,.<t;  such   a   beam   will  be   somewhat   less   than  that  obtained   by  the 

.:•  formula,  since  it  is  necessary  to  move  the  supports  in  a  short 

;■,;  distance  from  either  end,  which  reduces  the  span.    .:,./.  ^'.-^t^ 

In  the  caes  of  a  plate  spring  additional  variations  are  intro- 

;V.^  duccd.     For  instance,  irregularities  in  fitting,  such  as  variations 

f;  in  the  openings  between  the  plates,  slight  variations  in  the  thick- 

r.'   ness   of  the  different  plates,   and  the  condition   of  the   bearing 

,  -.'surfaces  of  the  plates,  especially  at  the  ends,  all  affect  the  deflec- 

■•■■■  tion  of  the  spring.    The  almost  universal  custom  of  making  from 

-.^^  one-fifth  to  one-quarter  of  the  total  number  of  plates  full  length 

•  V  and  the  manner  in  which  the  ends  of  the  remaining  plates  are 

rolled  or  tapered  may  also  alter  the  deflection  from  that  deter- 

.,  mined  by  formula.     Finally,  the  effect  of  the  band,  by  which  the 

c'j  plates  are  held  together,  may  be  such  as  to  decrease  the  effective 

/    span  by  an  amount  varying  from  zero  to  the  full  width  of  the 

band,  which  in  railway  practice  may  amount  to  from  three  to 

,.  ;  four   inches.     Another   point   which    must   be   considered    when 


dealing  with  the  deflection  of  a  built-up  spring  is  the  lack  of 
perfect  elasticity,  due  mainly  to  the  friction  between  the  plates. 
This  is  to  some  extent  a  measure  of  the  ability  of  the  spring  to 
dissipate   shocks. 

The  variations  that  may  exist  in  different  springs  of  the  same 
design  are  clearly  illustrated  in  Fig.  22.  The  data  reproduced 
in  this  figure  was  gathered  from  tests  upon  ten  different  springs 
of  the  same  design,  but  built  by  different  manufacturers.  Al- 
though all  the  readings  for  the  ten  tests  are  shown  in  the  fijrure, 
in  some  instances  those  of  two  or  more  springs  coincided, 
which  accounts  for  the  fact  that  in  some  cases  but  seven  or. 
eight  distinct  points  appear.  For  a  similar  reason  but  six  distinct 
curves  are  plotted,  these  being  shown  in  the  light  lines.  After 
plotting  the  readings  for  the  10  tests  these  were  averaged  and 
are  indicated  by  the  full  circles  and  the  resulting  curve  drawn 
in  with  a  hea\y  line.  Since  the  static  load  for  which  these 
springs  were  designed  was  23,000  lb.  and  the  test  loads  only 
amounted  to  24,000  lb.  it  was  necessary  to  extend  these  curves 
by  a  comparison  with  a  similar  spring  which  had  l)een  tested 
imder  a  greater  load.  These  curves  bring  out  at  once  the  extent 
to  which  the  values  of  the  deflection  as  obtained  from  different 
springs  of  the  same  design  vary  from  each  other. 

In  order  to  show  the  variations  in  the  deflection  values  obtaine<l 
by  using  various  spring  formulas,  those  shown  in  Fig.  23  wtre 
applied  to  the  spring  referred  to  in  Fig.  22.  The  results  are 
shown  l)y  the  broken  lines  in  the  upper  part  of  the  diagram 
and  are  tabulated  for  a  load  of  23,000  lb.  That  the  deflection 
\alue  will  vary  considerably  according  to  the  formula  selected 
is  clearly  apparent  and  the  designer  is  at  once  confronted  with 
the  perplexing  question  as  to  the  proper  formula  to  use. 
j  Since  there  is  verj-  little  information  on  record  relative  to 
the  service  deflection  of  railway  plate  springs,  the  author  con- 
siders it  inadvisable  to  attempt  to  base  spring  design  on  service 
deflection.  In  the  preceding  discussion  attention  has  also  i>een 
called  to  the  fact  that  the  value  of  the  deflection  as  obtained  from 
the  applied  load  curve  in  testing  is  unreliable,  since  it  depends 
upon  a  number  of  varying  conditions.  Generally  speaking,  the 
\alue  obtained  from  the  release  load  curve  is  much  less  affected 
by  these  conditions,  and  it  will  also  be  found  to  agree  fairly 
well  with  the  deflection  of  the  spring  in  service.  The  height 
under  service  of  passenger  car  bolster  springs  will  l>e  found 
to  fall  somewhere  between  the  mean  resultant  of  the  applied 
and  release  load  curves  and  the  release  load  curve  itself.  In 
locomotive  practice  the  service  height  of  the  spring  will  approxi-^  . 
mate  very  closely  the  release  load  height. 

The  release  load  curve  is  therefore  considered  the  best  basis 
upon  which  to  develop  a  consistent  formula  for  deflection.  Com- 
bining the  constant  and  the  value  of  the  modulus  of  elasticity 
in  the  formula  for  the  deflection  of  a  beam  of  uniform  strength, 
it  becomes:    .  ,.,;       ....;,.      -    .  ;  ,       .^     -.  . 


■f'y  ^^ ':''-■  Vh-':'  80,000,000  b  h"  n  '"'"':■''■  ..r  '■:..<'-:■■'   ■'•■:.^' 

"■;:.'.. '^'-    .V  ■■"■..;•..■.•     in  which  w   =   width  of  the  Ijand.;.  •_,;.■.■.■-''■■.  ■ 

Assuming  that  the  values  of  P.  I.  zc.  h,  h.  and  »i.  remain  con- 
stant, it  i(^  clear  that  by  substituting  the  average  results  of  a 
large  number  of  tests  for  the  value  of  the  deflection  d,  it  is  pos- 
sible to  determine  the  value  of  a  constant  a  which,  when  substi- 
tuted in  the  formula  for  the  theoretical  constant  80,000,000, 
will  give  results  agreeing  fairly  closely  with  those  of  the  actual 
tests.  In  this  way  the  value  of  a  has  been  found  to  be  53,0(K).000, 
which,  on  being  sifl)stituted  in  the  formula,  increases  the  deflec-. 
tion  33.75  per  cent.    The  formula  in  its  final  form  isr   ...    ;  --K"" 

53,000,000  b  h"  n    ....  •^.  .1  ^  ■    ;-;V-:  A' ;::^  .--"v 


d  = 


P  (l-w)«.. 


and  is  suitable  for  both  semi-elliptic  and  full  effiptic  springs,  the 
value  obtained  from  the  formula  being  doubled  in  the  latter  case. 
It  will  give  satisfactory  results  not  only  for  fully  graduated 
springs  having  a  minimum  number  of  full  length  plates,  but  for 

those  having  one-quarter  of  the  plates   full  length.     ,     .;     i    .,  .>. 
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WELL  CAR  OF  200,000  LB.  CAPACITY 


The  Pittsburgh  &  Lake  Erie  has  in  service  two  well  cars  of 
200.000  lb.  capacity  and  weighing  75,500  lb.,  designed  for  the 
distribution  of  the  weight  of  the  lading  over  a  distance  of  20  ft. 
at  the  center.     The  well  opening  is  27  ft.  long  by  7  ft.  wide 


-^rii^ 


similar  sill  is  placed  at  a  point  intermediate  betw-een  this  sTTl 
and  the  outside  plate  of  the  side  sill  and  both  are  connected  by 
angles  to  the  7/16-in.  web  plate  of  the  body  bolster.  A  >^-in. 
top  cover  plate  extends  the  full  width  of  the  car  and  is  spliced 
by  another  •>^-in.  plate  to  the  J/j-in.  bolster  top  cover  plate,  while 
a  5^-in.  plate  is  used  at  the  bottom  of  the  bolster  and  extends 


i< Z'4'-—J\ 


End  Wear. 


Section  C-C. 


102  Boandi,  Spaced  ^  Aparf 


SecHon  A-A. 


Cross  Sections  of  the  Well  Car;  the  Letters   Refer  to  the  Elevation   Drawing 


and  is  provided  with  a  removable  decking  made  in  six  sections. 
The  well  or  pit  also  has  a  guard  or  safety  floor  below. 

Structural  steel  is  used  almost  entirely  in  the  construction  of 
these  cars.  The  end  sill  is  built  up  of  Y^-'wi.  plate  reinforced 
with  angles  and  is  26)^  in.  deep  at  the  striking  casting.     The 


out  at  the  center  to  the  back  end  of  the  draft  castings.  The 
web  plates  of  the  body  bolsters  are  placed  25  in.  apart  and  a 
10-in.,  15-lb.  channel  connects  them  at  the  side  bearings.  The 
outer  web  plate  extends  completely  across  the  car,  while  the 
inner  one  stops  at  the  inner  web  plate  of  the  side  sill,  to  which  it 


K ss^ 


^L 

'/Arrangement  of  the  Six-Wheel  Truck  for  the  Pittsburgh  &.  Lake  Erie  Well  Car 


-s'a'—- 


3'3'- >|     :,   - 

k— -- -— -: -4/^ — ^..  ..•■ 


center  of  the  body  bolster  is  7  ft.  2  in    from  the  end  of  the  is  connected  by  a  Z%  in.  by  3^  in.  V  9/16  in.  ahgre,  a  H  in. 

car  and   the  draft   castings   are  connected   to    >^-in.   plate   sills  pressed  filler  being  placed  at  this  j>oiat  between  the  two   web 

placed  6  7/16  in.  on  either  side  of  the  centerline  of  the  car  and  plates  of  the  side  sill.  -   *  '  ' 

extending  between  the  end  sill  plate  and  the  body  bolster.     A  The  side  sills  are  of  the  fishbelly  type,  20j^  in.  deep  at  the 


.K. 
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holsters  and  34  in.  deep  at  the  center.  They  are  huilt  up  of  t  vo 
7/16-in.  web  plates,  thp  outer  one  of  which  extends  the  fill 
length  of  the  car,  while  the  inner  extends  between  the  outer  w^b 
plates  of  the  body  bolsters.  The  side  sill  web  plates  are  connect  d 
to  top  and  bottom  covor  plates  by  314  in.  by  31/2  in.  by  9/16  ,n. 
anples,  while  a  4%  in.  iy  3  3/16  in.  by  ^  in.  Z-bar  is  riveted  'o 


Pittsburgh    &    Lake    Erie    Well    Car        • '•  :'-v.:v  l-  '. '. 

them  on  the  upper  side  for  the  lenfjth  of  the  well  to  support 
the  dcckinix.  The  top  co  er  plate  is  14J^^  in.  by  ^  in.  by  27  ft.  4 
in.  lon'j;,  while  the  botto  n  one  is  18  in.  by  ^  in.  and  extendi 
between   i)oints   somewhat   short   of  the  body  bolsters. 

The  cars   are  44   ft.   hnji  over  the  deck   and   the   trucks  arc 
.sp;iccd  30  ft.  between  centers.     The  trucks  are  of  the  six-wheel 


jiiti 


Top   Vieyv    of   the    Well    Car 


type,  with  a  wheelbase  off  9  ft.  3  in.,  the  bolsters  and  pedestals 
being  of  cast  steel,  while  the  frames  are  of  structural  steel,  the 
side  members  being  9-in.,  fS-lb.  channels.  The  trucks  are  equal- 
ized and  forged  steel  wheels  are  used,  mounted  on  axles  with 
6  in.  by  11  in.  M.  C.  B.  journals.    Each  end  of  the  car  is  equipped 


.-■.■■ .'  >  * 


View    Showing    \he    Interior    of    the    Well 

with  its  own  braking  apparatus,  both  hand  and  air  operated. 
The  body  center  plates,  bidy  bolster  fillers,  and  the  striking 
plates  are  of  cast  steel.  Th^  safety  floor  is  of  light  construction 
and  is  so  arranged  that  it  ctin  be  removed  in  case  the  lading  is 
of  such  a  nature  that  extrertie  depth  is  required.  "!,'.   '. '.^V): 
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TESTING   CAR    ROOFS 


At  a  recent  meeting  of  the  Car  Foremen's  Association  of 
Chicago,  F.  C.  Maegly.  assistant  general  freight  agent  of  the 
Atchison,    Topeka    &    Santa    Fe,    mentioned    a    spraying    device 


Testing     Car     Roofs    for     Leakage    at    the    Topeka     Shops    of    the 

-:   ••.._^;-. ......-.-,.- '    Atchison,   Topeka   and    Santa    Fe      ■••;■.-.•..  ~     t    !^..- 

used  at  the  Topeka  shops  for  the  purpose  of  testing  the  roofs 
of  cars  for  leakage.  The  construction  of  this  device  was  briefly 
described  in  the  Raikcay  Age  Gazette,  Mechanical  Edition,  of 
July.  1914,  on  page  374.     The  accompanying  illustration   shows 
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the  device  in  operation,  the  house  from  which  the  device  is  con- 
trolled is  shown  in  the  foreground.  The  method  followed  at 
Topeka  is  to  haul  the  cars  to  be  tested  under  the  spray  twice, 
with  all  the  doors  closed.  After  this  the  inspectors  enter  the. 
cars  and  distinctly  chalk  all  the  leaks  so  that  the  foreman  and 
the  repair  men  in  the  shops  will  know  what  repairs  are  neces- 
sary. After  the  cars  have  been  repaired  and  painted  they  are 
again  placed  under  the  spray,  and  any  leaks  that  may  have  been 
overlooked  by  the  repair  men  are  repaired  before  the  car  is 
allowed  to  go.  The  volume  of  water  is  so  great  that  it  is  pos- 
sible to  discover  leaks  in  the  side  sheathing  or  the  ends  of  the 
car.  This  device  was  originated  by  Charles  M.  Swan  son,  su- 
perintendent of  car  shops,  Atchison.  Topeka  &  Santa  Fe  at 
Topeka,  Kan.  .     . 


ALL-STEEL  BOX  CAR 


An    all-steel    box    car    recently    desipned    and     built     liy    the 
Canadian  Car  &  Foundry  Company.  Montreal,  Que.,  and  now  in   .;,, 
service  on  the  Canadian   Pacific,  is  shown  in  the  accompanying  V''. 
engravings.     The  car  weighs  37.000  lb.  and  has  an  inside  length  ••■ 
of  36  ft.  with  a  clear  inside  width  of  8  ft.  8  in.         -'  v^  ••  •  I  y\  ^  . /• 

The  construction  of  the  car  body  is  such  that  the  interior  sur-  «    : 
face  is  smooth,  there  being  no  braces  employed  in  the  side  and  ^ . '. 
end  frames.     The  side  posts  are  formed  by  pressing  one  vertical  ,;.=•; 
edge  of  each  side  sheet  into  a  U   section  and  are  spaced  2   ft.  v'. 
6^8  in.  between  centers.     The  portion  of  the  side  sheets  forming  ■   -^ 
these  posts  is  also  offset  to  lap  over  the  flat  edge  of  the  adjoin-  ..'  i^ 
ing  plate.     A   similar  construction   is  employed   in    forming  the  . .;. 
roof   members,   the  pressed   U   section  in   the   roof   sheets  being  :•., 
made  to  correspond  and  to  lap  over  the  side  sheets,  thus  prac-  '   :■ 
tically  forming  a  continuous  post  from  side  sill  to  side  sill.     As 
shown  in  the  illustrations,  these  combined  posts  and  carlines  are 
on   the   exterior   of   the   car,   leaving   a   smooth    interior    which..*; 
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Cross  Sections  and   End   Elevations  of  Canadian   Pacific   A'l-Steel   Box   Car 


.-".■  '     wx  ; 


.*>>...    >i  * 


'-^-   ...     V 


'■"■■a  '■'■  ''/■:' 


^:-.>  V  .■=.  ^'.^  ''■ 


r 


398 


V;  K.\II.\VAV    .\(.i:    CAZKTTK.    MKCHAXICAL    KDI 


.2^' 


... 

•■    '"           .   ■'    *    ' 

r    .,    '  '-^  ;• 

'*■'    ',';"       ■  ■".  ■ 

'-'    ■■'■   -^ 

m 

y 

■ 

J 

■■  ■  ■  ,   ■_'■*""'.    -  .  •■    '  .,■' 

'■<y  •^•'A..  ■■•?.■ -1  !t' 

■■■■■■■ -''^-'-'-i  ■-■:'■    ■' 

i-v; 

*v-  ■          ■  .  -     . 

-' 

>  M. 


•  *'.. 


-v.- 


".-.*  "" 

'■       ■             ■'.. 

\. 

"*■'  . 

":  '• 

■■■  ■  ^-  • 

:    '■■;  . 

.'  ■*"  ■  V^ 

r  ^ 

-ti?:'^ 

7 

-  _. 

■fj- 

"       *■        -*.'.'*i 

.    /i 

IQO'-r 

•^  U.    ,J  "*.    - 

-!— .; 

■s". 

^...  .. 

-♦ 

• 

.V. 

^^-  .,^l.-^■' 

'.•!S       ■ 

-.^••vM•■ 

■^im;; 

:*  ■,■■•-.  ■    ; 

.•*:  •./  •     . 

•*••. 

;    •  .*   -1       '  ■■ 

?•.■. 

■      .'        -i'*, 

t.   ■    ■ 

-  r  ■  "'.."     ^ 

V  . 

..    ,:     .V'--      .  - 

^i  ■■  • 

-.  *  .•  -.  "l  *  ' 

r.  ■ 

■a  ,-^^r■.t/^ 

:^    ■ 

■•*,  ■ 

-  ■'■>'^":-;>-  ■ 

•?•• 

.    1,^       -•■'       ■.    .   • 

.«.•  - 

V  1     .*-'  -..  .. 

.  .S"  ■ 

.*.•■£•.    ■-'   • 

>S:  • 

■'>■■";'.•■■  ■■' 

1v- 

■?    .■■ 

:  ■  '■'.     •'  ' 

-■irftr^^i^- 

.f 

."*,■,•• ..  'f''  ■  ■ 

-«j'.' 

■'■  -  -.{( '■'■■■    '■  '■..•••'::■ 


'  ■■■-/  '.-H^.- 


■^£:'^:Mj:-'X 


^^& 


■jK^:.p:. 


f  .,- 


/I! 


'1 


,J^L 


^W.- 


•31      .. 


■^4 


'*■■. 


-.^!^' 


<- 


20s 


t     '•  ;  ' 

,1^  ■• , . 


:  v^ 


:sr    I 


V  A  ;>t'- 


J- : 


it 


■  «■ 

o 


•ft. 


« 

tli 


\()S 


\  OL.  89,  Xo.  .V 


I>o1sttTs  aii<l  34  in.  dtt'i 
7/l()-in.  will  jdatcs,  tli 
Knj:th  of  the  car,  while 
plates  of  the  IkxIv  holstc 
to  top  and  hottom  cove 
aiv^Ii";.  wliik'  ;'.  4'>  in.  1 


at  the  center.     Tliey  arc  huilt  up  of  t  o 

onter    one    of    which    extends    the    i  1 

tlie  inner  extends  l>etween  tlie  outer  w  I. 

s.  Tlie  side  sill  web  plates  ;ire  connect  1 
plates  l.y  3jj  in.  hy  3'..  in.  by  9/l(. 

k  3  3/U>  in.  by   "^ii  in.  Z-liar  is  riveted 


Pittsb 


tluiii    on    the   npptr    -"idf 


ake    Erie    Well    Car 


for    the    leti'-itb    of    tlie    well    to    ^upjn' 
tile  fiickini;.     ']"he  top  c<i\  ir  jilate  is  14%  in.  I>\    '_■  in.  li\   27  ft 
n.   Ion.:,   wliili-  tlie   botto  i   one  is   IS  in.  by    ' ..   in.   and   extend 
IhIwitii    )ioint-    -oini-\\b;i      ^liort    of    the   bod\    bolsters. 

riu-   cars    an-   44    ft.    !<  m:    over    the   <Ieck    and    tin-    trucks    aro 
spaced  .^f>  ft.  Iiciwctn  cci  te;s.     'I'Ik-  trucks  are  of  the  si\-ulm 


\.    ^..■.    ^■';v    Top    Vi|v\    of    the    Well    Car        ■.:■:'{.■'■'.'■     ;•;     _' 

t\pe.  with  a  wlieelba^i'  i»  ''  ft.  3  in.,  the  Violstcrs  and  pe<lestaK 
beijiv  of  ca^t  ^tiel,  uliiltlthe  frames  are  of  structural  steel,  tht 
>i<K-  tmiubtr^  beiui:  '>-i!i..y.^-]b.  channels.  The  trucks  are  ecjual- 
i/c<!  and  foriied  steel  win  cl>  are  i!se<l,  nioiuited  on  asks  witit 
'i  in.  by  11  in.  M.  ( '.  I'.,  jou  iials.     Kach  tiid  of  the  car  i>  e(|uipped 


Vi.cw    SJiowing 


with    it-'    own    I>rakinu    app; 
The   body    center    plates,    1 
platen  are  of  ca»t  steel.     'I'll 


he    Ijiterior    of    the    Welt 

..V.  -';.-.  :  ^■■'v-^'.-.:  ■.;:" 


ratu-;,    both    hand    and    air    o])eratc<i. 
d>    bolster    hllers.    and    the    striking; 
satety  lloor  is  of  li<:lit  construction 

iny  is 
l>th  is  rei|i 


platen  are  ot  ca»t  steel.  I  tif  satety  lloor  is  ol  hj^ht  constri 
and  i>«  m>  arrair^ed  that  it  iitu  be  removed  in  case  the  latl 
of  such  a  nature  tiiat  extren  e  dei>th  is  reiiiiired.  .- .    ■;•':. 
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TESTING    CAR    ROOFS 


.  .  At    a    n-ct-m 
C'li.icaji<>.    F.   ('. 
Atcliisc»n.    Tope 


mcctmjLi  Of    tlu'    Car    Fort'PKniV   AsJ^ociatuiii.  ipf 

Mac-.nly.   assistant    iinural    froijiht    ajifiit    of   tlif 

ka    i\-    Santa    I'V,    iiHiitiunc'd- a    spraying   device 


llie  dcvicf  in  operation,  the  house  from  whiirh  the  device  is  con- 
trolled is  shown  in  the  foreground.  Tlie  method  followed  at 
ToiK.-ka  is  to  haul  the  cars  to  he  tested  under  the  spray  twice, 
with  all  the  doors  close*!,  .\fter  this  the  insi>ecnirs  enter  the 
car-s  and  distinctly  chalk  all  the  leaks  >o  that  the  foreman  and 
the  rej>air  men  in  the  shops  will  know  what  repairs  are  neces- 
sary. After  the  cars  have  heen  repairetl  and  painted  they  are 
ajiain  placed  under  the  spray.  an<l  any  leaks  that  may  have  heen 
overlooked  by  the  rejuiir  men  are  repaired  liefore  the  car  'i& 
allowe*!  to  jjo.  The  volume  of  wafer  is  so  ^rcal  that  il  is  |h>s- 
sil>le  to  dtsctiver  leaks  in  the  side  ,»heathin>:  or  the  emls  of  the . 
car.  This  tkvictr  was  orijiinatefl  hy  tliarles  M.  Swaus4.»n,  sii- 
jierunendent  of  car  shops.  Atchison.  Topeka  &  I>a»ita  Fe  aX: 
Ttvpeka.  ;Kan.;::     , .  -        V        -../,■     ^-■:...    -v  V'-'-^    \'  ■;"'■•  r'''^.?'' ■ 


■•.       Testing     C.ir     Roofs     for     Leakage     at     the     Topeka     Shops     of  •  the 
Atchison,    Topeka    and    Santa    Fe  .;      ■  ?    . 

i       ■  ■     -  ,--■-■■..-.'-:-- 

'     usc'd  at  the    r<p]>cka   slumps  for  tiie  purpose  'riftestiiijf  the:  inmfs 

.of  cars  f^>r  leaka.ue.     The  coiistntction  of  this  devitC  was  briefly 

(lescrihed   in   the   A\N7rk'<;y   .///iVOti.irWAt'.  J/»v7/ti»/iV()/  E^ithni.iii 

July.   1*'14.   on   paiie  374.     The   acomipatiyinir  ilhistrati<m   slio^^^^^^^ 


-■/;::/-;;;:;._. ;;v::^-  "ALL-STEEL  BOXCAR >:''^^:\:fry^J:-Y.:: 

An    all-steel    hex     car    rx'cently    desijiiuKi    and     l<iiiU  4*>'    rf^' 
Xanadiaii  <"ar  \  1  >  .undry  Coinf»«Hiy.  M«Mitreal.  Que.,  amd  now  io 
^ernte  on  tlie  t."ana<Hari   Pacific,  is  sh«»wn  ni  the  acComi>anyi»iK 
t  nirraviniis.     The  car  weisihs  37.<KM»  11>.  aiid  has  an  inside  ItrjiKth 
111  3("  ft.  with  a  clear  inside  width  of  S  tj.  S  iii.  '  T        ' 

The\:iiaistniciion  v'f  the  car  tuidy  is  snch  that  tlii:  interior  sttr- 
face  is  smooth,  there  heini.'  tiu  hraces.xwploy«.»<l  ift  ^he  si<ie  and 
etid  fraUHS.  The  si<le  ik.oVs  aifc.  tVtrme<!  U\  prcssinx;  one  \erticat 
eilije  of  each  side  sheet  ii Ho  a  I'  section  aiHl  are  spaced  J  .»!• 
(»ts  iij.  iR'tween  ct-nters.  Ihe;  i)<»rti«'>i  O*  the  side  sheets  lorntinjf 
tlK-sc^  p^»stsj%alsvr  t>f"fset  tvv  lav  oyer  tlnv  e«lue  of  tiu'  adjouiT 

\nM  plate;  V  A   siinilar  c«itisirtiCtion  Is  :etiT(jj<^\:ed   iii    torminiff  the 
roof   meililier:.s.   the   jifessvd   C   s.ccti»»it   itV  Ute  r*^^^      slu-ets  heiuK. 
made  l^>  correspoinl  jdid  to  Jap'  oyer  tlie  side  sjux-ls:.  thus  jirac-; 
lically  f<  »rtliii»ji  a  c<  )ntinu<  »us  posvt  tro»n  isidi.-  >ill  to  si<k*  sill.     A<> 
shoWii  in  the  ilht.xtrations.  these  C(»m1iinvd  i»osis  and  Carliues  are 
■  (»n;  the   exterior   of   the    car^lv^avin^i    a.   sni<H.th    iiUerii.tr    wllieH. 


Cross  Sections  and   End   Elevations  of  Canadian   Pacific   *^'-Steel   Rox  Car 
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helps  increase  the  loading  space  and  makes  the  car  easj'  to 
clean.  The  side  plates  are  3/16  in.  thick  and  the  roof  plates 
are  %  in.  thick,  while  the  end  plates  are  3/16  in.  thick  and  are 
reinforced  by  horizontal  stifFeners  of  U-shaped  section.  Two 
sliding  doors  are  provided  in  one  end  of  the  car  to  facilitate 
the  loading  of  lumber  and  other  long  material.  The  running 
hoard  is  supported  on  angles  riveted  to  the  roof  sheet.    ^-•'-■■•'.  < 

The  car  is  37  ft.  Zyi  in.  long  over  the  buffer  blocks  on  the 
end  sills  and  the  distance  between  center  plates  is  25  ft.  8^ 
in.  The  center  sills  are  15-in.,  33-lb.  channels,  which  are  con- 
nected by  channel-section  distance  pieces,  spaced  at  3  ft.  5J^  in. 
intervals,  and  by  plates  at  various  points  throughout  the  length 
of  the  car,  there  being  no  cover  plates  emploj^ed  except  on  the 
under  side  for  a  short  distance  at  the  body  bolsters.  The  body 
bolsters  are  built  up  of  %  >"■  pressed  steel  webs  or  fillers  with 
^2  in.  top  cover  plates  and  ]/2  in.  bottom  cover  plates.  There 
are  two  cross-bearers  placed  2  ft.  9%  '"•  on  either  side  of  the 
center  line  of  the  car  and  built  up  of  l4  '"•  pressed  fillers  ^  in. 
top  cover  plates  and  1/2  in.  bottom  cover  plates.  The  side  sills 
are  8-in.  11.25-lb.  channels  and  there  are  5  in.  by  3  in.  by  ^  in. 
diagonal  bracing  angles  at  the  ends  of  the  car,  between  the 
junction  of  the  side  and  end  sills  at  the  corner  of  the  car  and 
the  junction  of  the  body  bolster  and  the  center  sills.  The  center 
and  the  side  sills  are  connected  by  4-in..  8.2-lb.  Z-bars  and  these 
support  a  3-in.,  6.7-lb.  Z-bar  placed  about  midway  between  the 
side  and  the  center  sills  on  both  sides  of  the  car,  which  acts 
as  a  floor  stringer.  The  end  sills  are  built  up  of  steel  plates 
and  angles.  '    !'        '     ''^    :    ■   '  ;■'    r-;-^- --'>■■- 

The  drawings  show  provision  for  a  steel  door,  but  a  wooden 
door  was  used  on  the  car  as  shown  in  the  photograph.  The 
capacity  of  the  car  is  80.000  lb. 


End  View  of  the  Canadian  Pacific  Car 


Steel  Box  Car  Built  for  the  Canadian  Pacific  by  the  Canadian  Car  &  Foundry  Company 


\    '*         ft  I 


400 


RAILWAY    AGE   GAZETTE,   MECHANICAL   EDITIO 


Vol,  89,  Xo.  8 


.v^,% 


.  :  ■■:■■-.-..    '■     ■:  ■■-,■•■    ;t 


m^ 


F^ 


'*_>^    •."'■'i*  "    ^  't*        i 


;•?  ••\;r|--'.-i. 


m 


■v*^-^ 


i— ! — j-^--r-* 


-^ 


==^ 


^ 


^■•r.K^'i 


•r>-3^ 


^ 


IM 


f 


*' 


u 


CV), 


I  ■"'! 


I.i 


I  T 

I    I 


^-^ 


I       L 


I         I 


..I  !      ,     •      I     t    -  .   :\  .■■-•• 


O 


I 


■  ) 


r: 


^:f  — T! 


Ml 


I      I 


^J^. 


'  t 
■'<■ 


r_^it"ij^j^  ir  d  "-*.  t:;  ■r«:Si'ti  tt  ri' 

^vSI     .   I.      ,    •   . 

.    \    I  ■-■'-  ■■'.;■  ■  ■  •  ..;■/■•. 

.      .!■     t  ,■>•■■■  ;■-■    .■:■••■ -Pf 


•■  .-l^r  '■■■   • 


,■1      ■        .  .  I  .  r   •■  ■■■  .  :■■  :■• 


_L — ^^jl*^    ....■-■     -I     j?wr      \..^y^—: 


' L *i' 


.. y/.':__. 


--> 


± 


I 


.-J^ 


•■•iv-S^I'- 


,  ."i/   ■-: 


'   •.-;—*;     .--  < ,       •■■■•:•  a 


August.  1915 


RAILWAY   AGE   GAZETTE,    MECHANICAL   EDITION 


M 


"•.    K'lps    increase    the    loading    .space    and    makes    the    car    easy   tb 

tlean.     The  side  plates   are  3/16  in.  thick   an<l   tlic   roof  plates 

;,.::tre  y%  in.  thick,  while  the  end  plates  are  3/16  in.  thick  and  arc 

_: -JMinforced   hy  horizontal    stitTeners   of   U-shaped    secti<jii.      Two 

.vlidilijr  do(»rs  are  provided   in  one  end  of   the  car  to   facihtate 

■;■    ^ihe   loading   of    Inmher   and   other    long   material.      The   runniny 

lioard  is  supported  on  angles  riveted  to  the  roof  sheet.  ;:r^;;' 

;■,::    The  car  is  H  ft.  2'/^  in.  long  over  the  hnflfer  1)locks  on  the 

.'end   sills   and   the   distance   hetvveen   ceiner   i)lates   is   1^    ft.  8)4 

;  "hi-     The  center   sills  are   15-in.,  33-lh.  channel.s.   wliich  are  con- 

,  ■'  .nected  hy  channel-section  distance  pieces,  spaced  at  3  ft.  55^  iii. 

mtcrvals.  and  hy  plates  at  various  j)otiits  throughout  the  lenglli 

■ ;,  of  the  car.  there  being  no  cover  plates  employt-d  except  on   the 

^      tinder  side  for  a  short  distance  at  the  body  boI^ters.     The  body 

i      holsters  are  built  up  of  J^i"-  pressed  steel  Avebs  or  fillers  with 

. /.'  in.  tO])  c<)ver  plates  and  >j  in.  l>ottom  cover  plates.     There 

are  two  cross-bearers  placed  2   ft.  9»/4  »n,  on  either  side  of  the 

:      center  line  of  the  car  and  l)uilt  up  of  I/4  in.  pres.sed  fdlers  ;.%•  in. 

;    ,top  cover  idates  and  V^  in.  bottom  cover  plates.     The  side  sills 

are  S-in.  11.2.i-lb.  channels  and  there  are  5' in;  by  3  4n.  by  9^  Hi.^ 

diagonal    bracing   angles    at    the    ends    of   the    car.    between    the 

junction  of  the  side  and  end  sills  at  the  corner  t)f  the  car  and 

the  junction  of  the  bo<ly  bolster  and  the  center  sills.     The  c«.iiter:. 

y  .  and  tlie  side  sills  are  connected  by  4-in,.  .S.2-lb;  K-barsi  and  these 

,  i    j»ui)port  a  3-in.,  6.7-lb.   Z-bar  placed  about   midway  between  the 

.  side  and  the  center   sills  on   both   sides  of  the  car,   which  acts 

;iS  a   lloor   stringtr.      Tl'V  <-"nd    sills  are  built  up   of   steel   plate> 

v.,  aticl -aivRles.  \'i- '^;\^-Vv.;;  ■-_  '   •-■-;-,     :'•■■   'V.  ■\:'y'''^-':-' ..y:  ■■''^.     ''■'■'' -'^■'- . 

;;.    The  drawings  show  provision  for  a  steel  door,  but  a  woodeii 
•  ;  ;do<ir  was  used  on   the  car  as   shown   in   the   photograph. .    Tlie 
■    capacity  of  the  car  is  S().0(K»  lb,  ■'</ \  ■ 


Snd  View  of  the  Canadian  Pacific  Car 


'.■:^''h 


steel  Box  Car  Built  for  the  Canadian  Pacifjc  by  the  Canadian  Car  &  Foundry  Com  pan/-." 


Z-t:.':  '.J--  ^j  ..yi--  .•*". 


■vV-**,*-    -.-*' 


.■■».w'- 
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Long  Island  Steel  Suburban  Cars 

f:  j.'L;    ^' ^v-'^  *     Unlined  Trailers  Built  for  Summer  Service  Only;    ^  v  >V-     > ':;^> 
^;  .'V^^^^^  Exceptionally  Low  Weight  per  Seated  Passenger     vi  ;^^r-5    ;  .;v 


'xy  .  -■ 


<4" 


On  the  electrified  lines  of  the  Lonji  Island  Railroad,  passenger 
traffic  conditions  are  such  that  a  considerable  increase  in  equip- 
ment is  required  during  the  summer  months.  This  increase 
amounts  to  about  2^  per  cent  of  the  equipment  in  service  during 
the  remainder  of  the  year.  An  order  of  20  trailer  cars,  built  by 
the  Standard  Steel  Car  Company,  has  recently  been  placed  in 
service,  in  the  design  of  which  full  advantage  has  been  taken 
of  these  conditions  not  only  to  produce  a  car  of  exceptionally 
light  weight,  but  to  secure  a  maximum  carrying  capacity  for  a 
moderate  outlay  and  to  reduce  to  a  minimum  tiie  investment 
tied  lip  in  idle  erjuipment  during  the  winter  months.;-.';  •■.■ 

The  use  of  trailers  was  decided  upon  after  a  general  survey  of 
the  traffic  and  operating  conditions,  it  being  estimated  that  three 
trailer  cars  could  be  built  for  api)roximately  the  cost  of  one 
full.v  equipped  motor  car.  Furthermore,  where  motor  cars  only 
are  used,  if  the  conditions  are  such  that  during  a  part  of  the 
year  only  a  portion  of  tiie  cars  are  needed,  the  service  must  lie 
distributed  over  all  tiie  cars  to  provide  for  proper  inspection 
and  maintenance  of  the  electrical   equipment.  ' i  "^     '  .    :':■    ' 

A  number  of  restrictions  were  imposed  upon  the  design  at 
the  outset.  The  Long  Island's  class  Mr-54  motor  cars  with 
which  the  trailers  are  to  operate  are  each  equipped  with  one 
motor  truck  driven  by  two  W'estinghouse  No.  308  motors,  hav- 
ing a  normal  rated  capacity  of  225  hp.  each.  It  was  refjuired 
that  the  weight  of  the  trailers  should  be  such  that  tlie  opera- 
tion of  one  trailer  car  with  three  motor  cars  would  be  well 
within  the  capacity  of  the  motors  in  express  service.  .\t  the 
same  time  it  was  necessary  to  adhere  to  the  general  dimensions 
of  the  motor  car  as  to  height,  length  and  width  because  of  sta- 
tion platform  reciuirements  and  to  preserve  the  uniform  general 
appearance  of  the  train.     The  strength  of  the  imderframe  and 


heating,  and  a  car  has  baen  built  which  has  a  seating  capaciit\ 
of  80  with  a  total  weight  if  63,000  lb.,  which  is  only  787',^  lb.  per 


Interior  of  the  Long  Island  Steel  Trailer 


;} 


seated  passenger;  a  class  MF-54  motor  car  weighs  approximately 
11(),(X)()  lb.  and  seats  71  passengers,  the  weight  per  seated  pas- 
senger being  about  1.550  lb. 

The  cars  are  64  ft.,  5^  in.  long  from  face  to  face  of  couplers.  „ 


Steel    Trailer  Coach    for  the    Long    Island 

body  was  required  to  be  at  least  equivalent  to  the  strength  of       The  over-all  width  is  9  ft. 
the  standard  motor  cars  with  which  tiiey  are  to  operate.     Owing 
to  the   fact  that  additional   equipment  was  needed    for  summer 
service  only,  it  was  feasible  to  reduce  the  weight  and  cost  by 
the  omission  of  the  false  floor,  inside  lining  and  provision   for 


,   idv^  in.,  and  the  omission  of  lining: 
lossible  an  inside  width  of  9  ft.,  9^ 


and  insulation  has  made  possl 

in.  between  posts  with  a  clear  kidth  at  the  posts  of  9  ft.,  4J^  in. 
An  unusually  wide  aisle  has  :hus  been  provided.  The  trucks 
are  placed  39  ft.,  9  in.  betweei  centers  and  the  car  has  a  total 
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vheel  base  of  46  ft.,  1  in.     The  height  from  the  rail  to  the  top      construction,   the   webs   being   cored   out   to    reduce   the   weiglit. 
;of  the  roof  is  13  ft.,  the  ventilators  adding  8!4  in.  to  the  clear       The  ends  of  the  center  sill  are  framed  and  riveted  to  the  middle 


1.  eight. 


UXDERFRAME 


:^-The  principal   meml)er  of  the  underframe  is  the  box  girder 
center  sill,  which  is  the  same  as  that  used  on  the  motor  cars.     It 


castings  of  three-piece  platform  end  sills,  the  length  over  which 
is  63  ft.  4:?/4  in. 

■  The  side  sills  are  5  in.  by  3'/l  in.  by  ?^  in.  angles  placed  with 
the  horizontal  flanges  up  in  order  that  they  may  be  used  as  a 
direct    floor    support.      They    are    secured    to    the    ends    of    the 


S4  3l  Orer  End  Sills ^ 


•>.■-./    .            ^'-v-v     -^i^-  ■;-''•   ;^:v^    r-"^?;^                             °^    Long  Island    Trailer   Car        ;   :  ,  i,              :  .^i  ".■■  .S-  , -:^'V/      ^-a' ^^'^^ 

consists  of  two  9-in.,   15-H>.   channels,  61    ft.,  4'..   in.  long  with  cantilevers  and  to  the  body  end  sills.     Additional  crossties  are 

top  and  jjottom  cover  plates   respectively   V\   in.   and    >«   in.,   in  provide  near  the  truck  centers  and  at  points  4  ft.  3  in.  on  either 

thickness.     Cast  steel  draft  sills,  which  take  the  W'estinghouse  side   of    the    transverse    centerline    of    the    car.      These    are    of 

friction  draft  gear,  are  secured  to  the  bottom  of  the  center  sills.  channel  section  placed  flanges  down  and  the  ends  are    riveted  to 

Vli—ggl . ^<— = 

Roof  Sheef  So/ice  ~^ 


',.  '-."'i.'-  -.^ 


— S4:' 9^  Orer  BfdyComer  fbsfs- -— 


2/(7/1- 

Elevation  and  Cross  Section  of  the  Body  Framing   V 


Seci'i'on  ^M. .  ,■ 


ion 


Cantilevers  extending  from  the  center  sill  to  the  side  sills  of  tlie  the  liorizontal  flanges  of  the  side  sills  and  to  the  lateral  pro jectioi 

car  are  placed  13  ft.,  3  in.  on  either  side  of  the  transverse  center-  of  the  top  centersill  cover  plate. 

line.     Owing  to  the  light  weight  of  the  body  of  the  car,  cast  The  body  end  sills  are  of  pressed  steel  placed  with  the  webs 

steel  spiders  have  been  used  instead  of  the  usual  pressed  steel  out,  the  ends  of  the  web  members  being  bent  at  right  angles  to 


Long  Island  Steel  Suburban  Cars 


'^■ 


.i . 


.i*-- 


Unlined  Trailers  Built  for  Summer  Service  Oitiy; 
Exceptionally  Low  Weight  per  Seated  Passenger 


On  the  eltTtrifii<l  lints  of  tlu'  Loiil;  l>l;iii(l  Railroad,  passiiiiitr 
trattic  conditiims  an-  sucIj  tliat  a  c^m^idtraMr  incrtast-  in  t<|iiii>- 
mt;nt  Til  . retjilired,  (hiriii;^  tlu-  suninur  niontli-.  'I"ln^  inrrcaM' 
amonnt'«  to  about  25  ])Lr  ciiit  of  tlu'  viiuiimunt  in  vtrviic  dnrin:^ 
tlif  FtmaituUr  of  tlu'  yt-ar.  An  or<I«r  of  _'(>  trailtr  car^.  l.nilt  li\ 
thv  Standard  Stvil  Cur  ( Oinpany.  lias  roofiitly  Itrt-n  jtlait-d  in 
siTvice.  in  , tht'.  <k'sij;n  t>f  whicli  full  a<l\anta'jc'  lia^  luin  taki-n 
ot  tlit'Sf  fonditions  m^t  (»nl.\  to  t>ro(huc-  a  car  of  i\».i-i>tionail\ 
liulit  wtielit,  ^>\\\  to  st'cnrc  a  maximnm  iarr\  ini:  rapaoitv  for  a 
niodtratv  outlay  .an<l  to  rtdiuH-  to  a  mininnini  the  invtstnKnt 
titid  .tlp.iti  Mlli-.t-iiuilinuiit  (liirinL;  tlu-  uintrr  inontii^.  •>'"''.:■.■■.  ) 
.  Thv  tisf  of  InukTs  was  dtcidvd  nixm  afttr  a  j^iiK-ral  snr\  i>  of 
tin-  tratiic  and oporatint;  ron<liti(»n^,  it  IrinL.'  t-timati<I  that  liini.' 
trailer  cars  c.onUl  he  hnilt  for  approxiniatdv  tiic  co-t  of  <>ui.- 
fully  i:iixnp]>vi\  nuitorcar".  l-nnlurnion-.  w  iun-  tnoii.r  car-  only 
urc.itsiL'd,,  it  tlu'  conditions  are  siicli  that  dnrinu  a  iiari  of  the 
year  trrrK  a  Jiorrion  of  the  cars  are  needed,  the  ^t  r\  ice  nin-l   he 

;<H>trihi:ted  over  all  the  cars  to  pro\  ide  for  j»ropt  r  insiwctioii 
'aiMlniaiiTtinanccrtftHe  electrical   equii'tnenl.- 

■\  nnjuher  of  rv'«lrictio"ns  were  impo-ed  upon  the  desi-^n  at 
the- <»ntset.  The  I-onu'  IsIaiMls  <Ia->  M['-54  ni"!cr  car-  with 
uhicii  the  trailer^  ,are  to  i>j)er;ite  are  eadi  e<|uii>ped  with  one 
miitor  t nick  drivvij  liv  tut*  \\  estini^hou-e  Xo.  3i'„<  motors  ha v- 
iiiu  a  t«vrtnarratt.?(l  capacity  <>f.  2_'5  !i]>  eacli.  It  \\a-  ^'(iiiirrd 
that  the  ueiclit  of  the  traihr-  -.'iduld  hi  --.;ch  ih..t  the  ojier,!- 
tion  <if  one  traiU'f  car  v.ilh  thr*te  motor  car-  uouM  he  well 
witliin' the  capacity   of   the   motors  in"  express'  -er\  ice.      At    the 

:  sUtTietittT'e  it'\v;is  necessar>  to  a<Ihere  to  the  veni-ral  ilinun-ion- 
(H  th(-  motor  car  as  to  height,  length  and  wiiltli  Iiei-au-e  of  -ta- 
tion.  j)Iatft.>rm  rettnirenunts  an(l  to  pre-er\e  the  uniform  general 
Uppearancc  of  tht:  tniin.     TJie  stretii^th   tif   the   underframe   and 


heatiiiu,  and   a  car  \\a^  he 


n  hnilt   which   has  a  seatini:  cat)aciit.\ 


(if  SO  with  a  total  weight  *  f  (>3.(KMI  Ih.,  whicli  is  only  7.S7' j  Ih.  )){", 


'■    :' '.  Interior   of    the    t 

-eale<!  t»a--en;^ei  ;  a  cla--  MI 
lli».(MM)   Ih.    and    -<;it.    71    p;i 

-en;;er   1  eiiiL:   ahont    1.530  Ih. 
riu-  car-  are  M  ft.,  .5*4.  in. 


ong  Islnnri  Steel  Trailer 

-54  molor  car  wei'-;!i-  a)>i>ro\iniati-ly 
enuer-.   tiie    ueiLiht    l)er    -eatetl    l)a--'.. 

lonu   1  roin   lai'i-  lo   lace  ot  conpler<. 


hixly    w  a-    reipiin-d   to   la-    at    lea-t    iipiixaKnt    t(»    the    -trenutli    ol 
the  s-tatKlanl  nrntor  cfirs  with  which  they  are  to  operate.     ()wini: 
.'(«>- tUjr'tm't   that   uddjti(iflal   e^^  wa-   nee<ied    for   -nnnner 

service  <>n|_\-;  it    was    fea-ihte   to    r(.-<hue   the    wiivht    and    cost    h\ 
the  prni.s>*,i<»n   c>f  the   talse  tK>or,  in-ide   liniug  and   provision    for 


lit-  o\  er-all   wi<lth   i-  ''   ft..    1<>I  i   in.,  ami   the  omi--i 
ami    in-;ilation   lias  made  possifile  an   insitle   width   of 
in.   hetwem  po-t-   with  a  clear 
An    nnn-uall\    wiile   aisle   has 
are  jdacvd  J9  ft.,  V  in.  littweti 


m 


idth  at   the  jio-ts  of  <) 
lin-    iK-i-n    i)ro\  ided. 
temet>  and  the  car 


1  of   lininK-i 
''    ft..  9H> 
fl..  4'  _•  in., 
rile    trucks 
las  a  total. 


•v./.s-'.  ^i"rtA  .?>;•. '>f...'.  ■,■.    ••;    A,.-  •■•.-■„.'  *•  Z^ •■■!•:''■ 


';'"!.:■  A  i(. I  ST.    1013 


KAILWAV   AGE   GAZETTE.    MECHAXICAL   EDITIOX 


m 


V'.rned  I»ase  of  4(»  ft..  1   in.     Tin-  luiplit    tr(vni  tliy  rail  to  the  top       i-onstriK'tion;  tlie  \vc'^^^^^  com!   oiit   tb   rwliiCe   the    uvijilit. 

'.i'^  tlio  root   iv   13   It.,  tho  \cmilator>  a<l(liiia  8^1  in.  tO  tilt;  clear       Tlu^  cnUs  <>1  flte  centei"  >in  arv  t>a»n<Hi  a^^ 
:  .f^'**-    . :.   .         .  .-■:      ■  •        '■   V  .-.-;  :"{■■'    ;;"    ';\;   osthijLiS  <vf  tlirec-pjecf  platiorra  end  Trills.  tl»e  lenirtli  over  wliioli 

':■■■••'.■■'■  .'-''-'y^    "■■"•'-■'.'..-;-■;.' V  :■   '•-"■'■' 7,- :>,.  .^  •^;■  X  .^^^-:v.:;:\ :  \Vv-;:.;,j  :.:;.■■;:■■•.:•:. 

.^^v:.  "  -\    '  :  ;        ^-     ,  -  -   TJic  SHic  >ius  arc  o  in.  w^ 

;Tlu'  i>riiKipaI   nu'inlar   «.i    tlu    inulrrfrant^i  Is  tlie  Itox   -.jinU-r      'the  hnriztmtal  llany^^^^^         in  fvriler  that  |luy  tnay  ?>e  use*!  as  a. 
.■v:i:titir  sill,  wliirli  i^  tlu  sanu- as  that  usccl  oji  tlic  tmn«iJ' Vafs> ;  It.^  ilirvct    llnor    i^Upport:      Tht^    arc'  MHMirtjdx  to  tli^-y^^      «f   tlie 


■•/■-.: 


^t 


Underfranie   of    Long    Islnnrt   Trniler    Cnr 


„-^ :i:S,j^:)^^'^-_^^Ji^^j!f?'!J_^^^ 


yvnisists.  (if:  'two  *'-iu.,    13-11>.   riiainuls.  61    ft,;.  4'!^;   iti.  l<inj;v  u^th-,     vjiHtilt-vcr^  .and.  to  llu'  ImWIa    rti«l   >ills,     .\t1«liii«Mtal,  Grv»s6tii^<  arv 
t<>l»:  aiid   hr>ttom   covif   plalcs    itsjit-ctixdy    l-^    hi,  vaml    Vs   1*1^  in      'i)roviiff<Mj  near  tlyir  ^ruck  v^^  4  ft.  3:  iti,  CHl  tittli^r. 

tliicknt'ss:     .(."aM  stct'l  draft  silU,   which   laki-  thi-  W  cstitichonsv      sidf    <vf   thv    tran^ivc.rst-.  tcntcrHtiV'  of    the   cap  ,   /liu»si;    afc   <»f 
iriii-tion  draft  >:eai-,  arc  sccAircd  to  tlic  liutUniT  oi  thtv  center  sill>,.chatiiici  si cti< in:  placcfirlan        <l«i\vn  ami  llic  rcmls  are    ri\cte«i  Iti 
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•  -.-  f  —  ^4  '^i'  OirerSoify  Ccrnerfhifi 


Elevation  nnd  Cross  Section  of  tJie   Body  Framing 


S  ainik-v  er-  ixteiidin;.;   from  live  cfnter  si  If  to  the  sidi    - 
i-ar  are  iil.iced  13  ft,.  3  in.  thi 


lie  cfnter  siH  to  the  sidt    -ilK  of  the       the  luirizoiital  •laiii.ies  x>f  the  side  Mlls.iindtt^.tlicJa^^ 

cither  side  of  tlie  transverse  caiterr-.pf;  the- t<H>  fciitcrjiill  cover  jilate.  -';  •    =  ••  \;.,av:v  ;;•:■/.,    ;  :'.   ■< 

»i*'^i">  ;i'^  of  pressed  steel  jdaceti  with  the  u-etis  '■  ; 

or  the  \vd>  tnemliers  U'lnii  henl^t  riyht  angles  i*>       ' 


itic.     Ouiim   to   the   liclit   wei.cht  of   the   hody   of   the   car,   cast  :  The  ho<ly  end  liills  are  of- pressed  steel  j>lace«i  with  the  u-et>s> 

steel  spiders  liave  I »een  u.scd  instead  of  the  usual  pressed  steel       putillH%  ends     ■'^'*  '  .         .    ^ 


'3  .•■;,•■•'« 


.  •A.*  ',  ..'    -r  'fc-. 
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Vestibule    Construction    of 


Island    Steel    Trailers 


the  body  of  the  sill  and  bearing  against  the  vertical  faces  of  the 
side  and  end  sills.  The  top  flanRcs  arc  tapering,  the  wide  ends 
providing  ample  strength  and  riveting  area  at  the  center  sills.  At 
the  outer  ends  gusset  plates  atre  used  to  secure  suitable  connec- 
..tions  to  the  side  sills.     '^v-V", •;'••■..■    '  :.•   ■'  -^  ->•  >' 

The   trucks   are   provided   with    inside    side   bearings    and    the 
body  side  bearings  are  supported  by  cast  steel  struts  riveted  to 
the  center  sills  and  reinforced  on  the  lower  flanges  by  a  trans- 
averse  cover  plate.    ..■'■■•■'^■'■i'.^^  ■■>.•■■  ^VV- '>'-..v:';_-'''  <tL ■■'■'■:■  -^■'■■■.  '  >• 

.•-.     ..^;-\.i;   ;.../•    y..  ENH  CONSTRUCTIOX 

In  order  to  provide  ample  strenpth  to  resist  the  tendency  to 
telescope  in  collision,  12  in.,  SlyS-lb.  I-beams  were  used  for  the 
vestibule  end  posts.  These  are  placed  between  the  middle  and 
outer  end  castings,  into  which  they  are  framed  and  riveted  to 
the  total  depth  of  the  casting.  Beyond  the  platform  end  castiu'is 
the  end  sills  are  of  box  section  made  up  of  pressed  steel  dia- 
phragms securely  riveted  to  the  end  sheets  and  platform  corner 
posts,  the  inner  ends  being  secured  to  the  castings.  The  back 
side  is  closed  with  a  cover  plate  to  which  the  steps  are  riveted. 
The  vestibule  corner  posts  are  pressed  steel,  J4  •"•  thick  and  are 
of  a  special  U-section  with  one  leg  longer  than  the  other.  They 
extend  from  the  bottom  of  the  platform  end  sills  to  the  I-beam 
posts  at  the  roof  and  serve  as  a  riveting  member  for  the  vestibule 
end  sheet  and  the  roof  sheet.  The  vestibule  end  posts  are  tied 
together  by  a  pressed  steel  diaphragm  which  serves  as  a  header 
for  the  vestibule  end  door  and  an  additional  tie  is  provided  by 
the  roof  sheets. 

The  body  end  construction  is  made  up  of  three  truss  members ; 
two  door  posts  of  pressed  steel  box  section  and  the  combined 


'  ■  -       •■•    *-,.•.•^'■ 


body  corner  posts  and  catlines  which  extend  from  body  end  sill 
to  body  end  sill.  In  comlnon  with  the  combined  posts  and  car- 
lines  of  the  side  frame  coi|struction  this  is  made  in  two  pieces  to 
facilitate  manufacture  and  welded  on  the  centerline  of  the  car, 
thus  forming  a  continuois  member.  The  door  posts  have  tLe 
cover  plate  members  extending  the  full  depth  of  the  end  sill  to 
which  they  are  riveted,  tlie  U-shaped  members  being  flange  1 
and  riveted  to  the  top  of  the  sill.  The  door  header  is  of  the 
same  section  as  the  posts  and  ties  them  securely  together.  They 
are  further  tied  at  the  ro^f  by  the  combined  carline  posts.  ^ 


k 


iDY   FRAMING 


■'  In  order  to  reduce  the  weight  and  cost  of  construction  the  arch 
roof  was  decided  upon.  tThe  posts  and  carlines  are  combine! 
into  single  continuous  m^bers  of  U-section  with  the  flanges 
turned  outward  for  rivetiig  to  the  side  and  roof  sheets,  an  ar- 
rangement which  produced  a  pleasing  appearance  on  the  interior 
of  the  car.  Owing  to  tha  shape  of  the  roof  and  the  fact  that 
but  Z/2)2  in.  sheets  were  td  be  used  the  carline  construction  was 
inadequate  to  support  the  iheets.     Continuous  pressed  steel  pur- 
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Siiowing    the    Permanent 


lines  were  therefore  placed  XV/z  in.  on  either  side  of  the  centre 
line.  These  extend  throuuhom  the  length  of  the  body  from  door 
post  to  door  post.  Where  th^'  cross  the  carlines  they  are  pressed 
to  the  contour  of  the  latter  with  the  flanged  portion  of  the  sec- 
tion bearing  against  the  leg  df  the  carline  and  riveted  to  its  bot- 
tom face.  This  construction  fiot  only  gives  strength  to  the  roof 
and  adds  considerably  to  the.  longitudinal  rigidity  of  the  super- 
structure, but  produces  the  effect  of  a  beamed  ceiling  a,rid  adds 
to  the  pleasing  appearance  ol  the  interior.  These  purlines  are 
utilized  to  carry  the  conduitf  for  the  electric  light  wiring,  the 
lamp  sockets  being  secured  directly  to  their  lower  face.  In  order 
to  provide  the  maximum  amotmt  of  longitudinal  stiffness  and  to 
impart  additional  strength  to  the  vestibule  end  posts  and  reduce 
their  tendency  to  deflect  at  tie  roof  under  collision  impact,  the 
same  spacing  was  used  for  the  vestibule  end  posts,  the  body 
door  posts  and  the  carlines,  thus  bringing  them  all  in  line.    Ves- 
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tibule  purlines  of  the  same  section  as  those  used  in  the  interior 
of  the  car  are  placed  between  the  vestibule  end  posts  and  the 
body  end  posts,  and  the  vestibule  is  further  stiffened  longitudi- 
nally by  increasing  the  thickness  of  the  roof  sheets  from  3/32  in. 
to  Vi  in. 

The  length  of  the  car  body  is  54  ft.  9^  in.  over  the  corner 
posts,  and  each  side  frame  is  divided  into  five  side  and  two  corner 
panels,  the  former  being  8  ft.  6  in.  long  from  center  to  center 
of  carline  posts,  and  the  latter  5  ft.  10^  in.  from  the  centerline 


K-^^^ -—^-SB^ 

Cross   Section   Showing    Details   of   the   Body    Framing 

of  the  carline  posts  to  the  inside  of  the  body  corner  posts.  Each 
of  the  side  panels  contains  three  windows,  which  are  separated 
by  vertical  members  of  U-section  extending  from  the  side  plate 
to  the  belt  rail.  The  corner  panels  each  contain  one  window, 
framed  by  the  carline  post  on  one  side  and  on  the  other  by  a 


U-section  post  extending  from  the  side  sill  to  the  plate.  A  pressed 
steel  window  sill  is  attached  to  the  carline  posts  and  forms  the 
bottom  attachment  for  the  vertical  members  between  the  win- 
dows in  the  side  panels.  It  is  flanged  over  the  top  of  the  belt 
rail  and  is  riveted  through  to  the  side  of  the  car.     The  belt  rail 
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Connection    of   Body   Corner   Post   and    Body    End    Sill 

IS  of  rectangular  section  ^  in.  thick  by  4  in.  wide  and  extends 
from  body  corner  post  to  body  corner  post.  The  side  plate  is 
a  special  pressed  steel  U-section  extending  throughout  the  length 
of  the  car  body.  The  web  and  outside  flange  are  cut  away  at  the 
side  posts  and  the  inside  flange  is  riveted  to  the  posts.  The  out- 
side flange  extends  over  the  top  of  the  letter  board  and  is  riveted 
between  this  and  the  lower  edge  of  the  roof  sheets. <  -"'■■■■''-■ : 
:  All  framed  members  have  been  formed  to  produce  a  finished 
appearance  on   the   interior  of  the  car,   and   no   interior   finish 


..;  >'  V l.    Four-wheel  Truck  for  Long  Island  Steel  Trailers 

has  been  used,  with  the  exception  of  the  pressed  steel  molding 

which   covers   the   curtain   rollers  just   above   the   tops   of   the 

I'.ttvindows.-vv  V-;-;-  -■.■■■;:  ;^;-c- .;-  ;;;,-,   '-ty^y,^;  :'x'.v-?^'.  .^■-'■-'T  V  ."'."■<• --v^-^ 

TRUCKS 

The  cars  are  equipped  with  four-wheel  trucks  having  a  wheel 
base  of  6  ft.  4  in.  These  trucks  are  of  an  unusually  simple  de- 
sign and  weigh  9,400  tt>.  each,  complete.  The  general  features  of 
the  construction  are  clearly  shown  in  the  illustrations.     The  side 
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..     Vestibule    Qanstructlon    of    Long    Island    Steel    Trailers 

,, tlic  Ixxly  of  tlu'  sill  ;ii)<l  iitariiiL;  ;iL;.tin-t  tin-  \rrtical  faces  of  tin.- 
side  and  end  sills.  The  toj)  llanues  are  taperiiii;,  the  wide  ends 
I>ro\  iding  ample  strength  and  rivetin;.-'  area  at  the  center  sills.  .\t 
the  outer  ends  jiussc-t  plates  are  used  to  seeurc  suitable  connec- 
t><His  to  the  iside  siJis.       ; 

The  trucks  are  provi<ted  with  iiisiile  -ide  Kearin^s  and  the 
ho<ly.  side,  hearings  are  supported  li,\  ca.-<t  steil  strut-  riveted  to 
4he  center  sills  and  reinforced  ou  the  lower  llan.iies  i.y  a  trans- 

■  verse' .-Co\  t-r  plate.';;';';..  ■  '  -v  ■•  ...  \'."cv;-.  -V   ;.•' .     .■  "  ^-'V  -..../';  ■„;■■:. -.7.. 

■  .^.  •_., v.;';;;,  ..,•_..;.>:■'■■;.":" -KNn  ioxSTRrrrioN  ■  '-'^^ 
;  In  artier  to' pfovklcanipfe  streiii^th  to  resist  the  tendency  to 
ttdtsc«ji»e.in  C()liision,  12  in.,  31' :»-ll>.  1-heams  were  used  for  the 
yestilmle  end  |W)Sts,.  These  are. placed  hetwein  the  middle  ami 
outer  end  castings,  into  which  they  are  framed  and  riveted  to 
the  total  <lepth  of  the  castin^^  Heyond  the  ])latform  end  castin  ;- 
the  end   sills  are  of  hox   section  made   up  of  pressed   steel  dia- 

:  phnmms  sceurcly  riveted  to  the  end  sheets  au<l  ]i!atfor:n  corner 
posts,  the  inner  ends  l>ein,ti  secjircd  to  the  castin::s.  The  hack 
side  is  closed  with  a  C()ver  plate  to  which  the  steps  are  riveted. 
The  vfstihule  c(>rner  posts  arc  pressed  steel.  '4  in.  thick  and  are 
•bf  a  special  U-section. with  ont  le.silon.trer  than  tlu-  other.  Tliey 
"  extend  fr()m  the  l»ottpm  of  the  plat  f<>rni  end  sills  to  the  llicani 
.posts  at  the-  rnol  and  serve  as  a  nxetini:  memlur  for  the  \  e-.tilitili' 
end  sheet  and.  the  roof  sJa-it.  The  vestiimle  end  jiosts  are  tied 
lojrether  hv  a  pressed  steel  dLijihrairtn  which  serves  as  a  header 
for;<tlievestiliule  end  door  ami  an  additional  tie  is  i)rovided  I.y 
the  roof  sheets. 

The  hody  end  conStfiuction  is  made  up  of  iliree  truss  tneniliers; 
ivvp'door  posts  of  pressed   steel   hox   secliou   and   the  conilined 


hody  corner  iK)sts  and  cirlines  which  extend   from  liody  end  ?  '1 
to  hody  end  sill.      In  common  with  the  comhined  i>osts  and  ca  - 
lines  of  the  side  frame  cciiistructiou  this  is  ma<le  in  two  pieces  :  > 
facilitate  maiuifactnre  anV  welded  on  the  centerline  of  the  c;t  , 
thus    forming:  a  contiinioit  niemher.     The  door  posts  have  tl  » 
co\  er  i>late  mendiers  extefcdijii;  the   full  deptfi  of  the  end  sill 
which    they    are    ri\eted,    l!ie    L -shaped    memhers    heinjj;    rtani:< 
and  riveted  to  the  toj)  o:    the  sill.     The  door  header  is  of  tl 
same  stction  as  the  i)osts  and  ties  them  securelv    touethcr.     Tht 

if  Iiv  the  comIiine<l   carline  posts. 


are   tnrther  tied   at  the  ro 


■-       •    .  ':'■.-'■_-:■".■   -:"■  .        I  Ol'V    KK.\MI\(;  -•     "'     '■:''.'-':•■ 

In  order  to  reduce  the  weii^ht  and  cost  of  construction  the  iirc, 
roof   was  decided   upon.    iThe   jyosts   and   carlines   arc   combine  ' 
into    sincle   continuous   m(  mhers   of    I'-section    with    the    llan-ci 
ttuiied  outwartl   for  rixetiiiu  to  the  side  and  roof  sheets,  an  .n 
raniremcnt  which  produces  a  pleasini;  aiipearauce  on  the  interi(,' 
of  the  car.     ()uinii   to  tlu    shai>e   <>f   the   roof  and    the    fact   th, 
hut  3  32  in.  sheets  were  tr   he  used  the  carline  construction  w;i 

ihcets.     Continuous  pressed  steel  pur- 


in.-tde(|uate  to  support  the 
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End    View    of    the     Long     Islnrd    Trniler    Showing     the     Permanent 

umpers 


liius  were  therefore  placed 
line.  Tliese  extend  tiu"oUL;h< 
post  to  door  post.  \\  here  th 
to  tlu-  coiUour  of  t!ie  latter 
tion  hiariuL;  .luainst  the  lej;  c 
tom  face.  This  construction 
and  adds  consi<Uralil_\'  to  tht 
structure,  imt   produces  the  tl 


Jl'..  in.  on  either  side  of  the  centre 
ut  the  len.!.;th  of  the  hody  from  door 
\  cross  the  carlines  they  are  jiresse^l 
lith  the  tlan:-:cd  jxirtion  of  the  sec- 
f  the  carline  ami  riveted  to  its  hot^ 
not  onl_\  ,::ives  strength  to  the  roof 
loni.;itudinal  ri.i^idity  of  the  super-' 
fleet  ol  a  lieamed  ceiling  ;',nd  adds 
to  the  phasint^  ai)pearance  t  f  the  interior.  'J'hese  purlines  are 
utili/e<l  to  carry  the  con<luit  -  for  the  electric  liL;ht  wirin.v',  the 
lamp  sockets  hein^^  secured  di  ectly  ttj  their  lower  face.  In  ortler 
to  provide  the  ma.ximum  am(  unt  of  longitudinal  stiffness  and  to 
impart  additiou.il  streui^th  tolthe  vestihule  end  posts  and  retluce. 

e  roof  imder  ctillision  impact,  the 
[he  vestihule  etid  i>osts,  the  IxHly 
IS  hrinyin.!;  them  all  in  line.  .  \  es- 


their  teiidency  to  dellect  at  t 
same  spacing  was  used  for 
door  posts  and  the  carlines,  t! 
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tiliiilc  purlincs  of  the  same  section  as  those  used  in  the  interior 
of  the  car  arc  ])laccd  bctucin  the  vestibule  end  posts  and  the 
body  end  posts,  and  the  vestibule  is  further  stiffened  lon;-:itudi- 
nally  by  increasinji  the  thickness  of  the  roof  sheets  from  3 '32  in. 
to  Vs  lu. 

'.-The  lenutli  of  the  car  body  is  54  ft.  9->4  in.  over  the  corner; 
.  posts,  and  each  side  frame  is  divided  into  five  side  and  two  corner 
panels,  the  former  beini:  8  ft.  6  in.  long  from  center  to  center 
of  carliuc  posvs,  aJid  the  latter  5  ft.  10>«  in.  from  the  centcrlinc 


U-section  post  extending:  from  the  side  sill  to  the  plate.  .\  pressed 
steel  window  sill  is  attached  to  the  carline  posts  swid  forms  Ae 
Ijottom  attachment  for  the  vertical  members  between  the  win- 
dows in  the  side  panels.  It  is  flani^ed  over  the  top  of  the  belt 
rail  and  is  ri\ttt<l  fhroujjh  to  the  side  of  the  car.     The  belt  rail 
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Cross   Section    Showing    Detn Ms   of  the  fisidy   framing 


of  the  carline  posts  to  tlu-  inside  of  the  body  corner  posts.  Each 
of  the  side  panels  contains  three  windows,  which  are  separated 
by  vertical  meml)ers  of  U-section  extending:  from  the  side  plate 
to  the  belt  rail.  The  corner  panels  each  contain  one  window, 
framed  by  the  carline  post  on  one  side  and  on  the  other  hy  a 
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Connection    of    Body   Corner   Post  and    Body    End    SitI 

IS '  of  rect;injriilar  section  i-S  iit.  thick  by  4  in.  'wide  and  e.xtemls 
from  body  corner  post  to  body  corner  post.  The  side  plate  is 
a  special  pressed  steel  U-seetion  extendinji  throu.uhoitt  the  length 
of  the  car  body.    The  web  and  outside  flantie  are  cut  away  at  the 

"side  posts  and  the  inside  flange  is  riveled  to  the  posts.  The  <nit- 
side  tlange  extends  »)ver  the  top  of  the  letter  hoard  and  i«}  riveted 
-between  this  and  tlie  lower  e<tRe  of  the  roof  slveets.^.-':;  '•■'^"     "^ 

;,v  _AH  framed  members  have  1>een  formed  to  produce  a  finished 
appearance  on    the    interior   of   the   car, .  and    no    interior    finish 
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-  Four- Wheel  Truck  for  Long  Island  Steel  Trailers 

haft  been  used,  with  the  exception  of  the  pressed  steel  mot 
which   covers   the  <^iirtain   rollers  Jastat^\TB  the  tops   of  the 
windows.  ;/^"-^;/  '''--:■':■:;,■<■■  :■  ''    ■'':''■''■  .'■;  '-^  '.:'■     '■;"  -J-i-v  ■  ^i^-: 

'■■■■■■/  TRviTK'?/'    ■,"'::  .'~r'-    :''' '   :■■■-■■ 

The  cars  are  equipped  with  four-wheel  triicksliuvini:  a  wheel 
base  of  6  ft.  4  iili.  These  trucks  are  of  aii  imusiully  simple  de- 
sigti  and  weigh  9.4(.H)  ft).  t;icli,  complete.  Tlie  general  feat ure§  of 
the  construction  are  clearly  shown  in  the  ilhrstr.ltions.    THc  side 
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frames  and  transoms  are  of  pressed  steel,  while  the  bolster  and 
sprin;;  plank  are  steel  castings.  By  widening  the  flanges  of  the 
transoms  at  the  ends  and  providing  corresponding  lateral  exten- 
sions from  the  top  side  frame  flanges,  a  very  rigid  transom  and 
side  frame  connection  has  been  secured  and  end  rails  are  dis- 
pensed with.  Steel  pedestal  castings  provided  with  coil  spring 
pockets  are  riveted  to  the  ends  of  the  side  frames,  which  are 
specially  formed  to  receive  them.  The  truck  is  e(|uipped  with  a 
light  cast  steel  spring  plank,  which  is  suspended  by  swing  links 
pivoted  on  the  top  of  the  cross  frame.  Both  the  bolster  guides 
and  the  pedestals  are  fitted  with  wearing  plates,  which  may  be 
easily  removed  and  replaced.  The  trucks  are  equipped  with 
rolled  steel  wheels  33  in.  in  diameter,  which  are  mounted  on  axles 
with  4H  •"•  hy  8  in.  journals.    Ajax  metal  bearings  are  used.,:      ■ 

FINISH 

■  The  floor  is  finished  with  the  railroad's  standard  top  coated 
monolith  laid  in  Ferro-inclave  sheets.  No  false  floor  is  pro- 
vided. '.;./.;,;;  ■•jj:  .;\  ^'.;''--  ;-;.-:;'  '■■.■•;■■  ■•,,,'-.-.V.>-',; .■"'  ■:_:■.;':':: 
The  exterior  of  the  cars  is  painted  Tuscan  red  to  conform  to 
the  Long  Island's  standard  for  passenger  e(|uipment.  The  interior 
is  finished  in  white  and  light  olive  green,  white  enamel  being  used 
above  the  side  plates  and  the  olive  green  from  the  side  plates  to 


'■■...,     .  .  . -,  Another    View    of    the    Truck 

the  floor.  The  seats  are  rattan  covered  and  have  no  arms.  They 
were  furnished  by  Heywood  Brothers  v^  Wakefield  Company, 
and  arc  low  enough  to  make  possible  the  elimination  of  foot 
rests.  The  cars  are  ventilated  iiy  five  Automatic  ventilators  set 
into  the  roof  on  the  centcrlinc  of  the  car.  :•  ' 

{-Since  the  cars  are  trailers  no  provision  has  been  made  in  the 
vestibule  for  train  control.  The  cars  are  provided  with  bus  and 
control  lines,  however,  for  attachment  to  adjoining  cars  when 
operated  in  multiple  unit  trains.  Current  for  lighting  the  cars  is 
taken  from  the  bus  line.  ' ;  ••;-:;.>  \'-,-:T/-  >•  <  •%'  •=  ^■v-■^>^  "•;.":'• 
,;  In  making  up  trains  where  detachable  jumpers  are  used,  con- 
siderable delay  is  often  caused  by  the  failure  to  find  the  proper 
jumpers  at  hand.  In  order  to  overcome  this  difliculty  the  jump- 
ers are  integral  parts  of  the  wiring  of  these  cars  and  dummy 
receptacles  are  provided  for  holding  the  jumper  head  when  not 
in  use.     This  feature  is  shown  in  the  illustratioti  of  the  car  end. 


•v'^::-  Design  of  Ste.\m  Pipino. — Correctly  designed  steam  lines 
skillfully  erected  are  no  more  likely  to  fail  and  interrupt  the 
service  than  other  features,  not  duplicated.  It  is  a  matter  of 
common  experience  that  the  hydraulic  piping  in  a  plant  causes 
less  trouble  than  the  low-pres.sure  house-service  piping,  because 
of  the  difference  in  installation.  The  same  is  applicable  to 
steam   piping. — Pozi'cr. 


M. 
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INSPECTION  AND  MAINTENANCE  OF  AIR 
BRAKES  ON  FREIGHT  CARS* 


•■;.•'  ■'       '• 


■^  .,:'-..,;'>.■-■■  .    ...:■■     By  ROBERT  BARNABY    ::^  V';  '•  ['''■■■'^■■^•:^-,'i.>  •'  ■' , 

\\'iiert  a  triple  valve  is  removed  from  a  foreign  car  for  the 
necessary  cleaning,  lubricatingj  and  repairs,  the  repairman  re- 
moving the  valve  should  signl  and  insert  in  the  check  valve 
case  a  card,  noting  thereon  |he  initial  and  number  of  the 
car,  the  date  and  place  removed,  the  make  and  type  of  triple 
valve,  the  initial  of  road,  the/  date  of  last  previous  cleaning, 
and  why  sent  to  the  shop.  In  I  addition  to  this  the  check  valve 
case  should  be  marked  with  red  paint  as  a  designating  mark 
that  this  is  a  triple  valve  from  a  foreign  car.  This  will  insure 
prompt    repairs. 

The  triple  valve  should  then  te  forwarded  without  delay  to  the 
nearest  test  rack.  L'pon  receipk  of  the  valve  at  the  test  rack, 
the  workman  handling  it  will  rjote  that  it  is  from  a  foreign  car 
and  he  will  remove  the  card  \ from  the  check  case  and  note 
tiiereon  the  work  he  performs  kind  all  material  used  in  making 
repairs   at   the  test   rack  or  shop.     After  the   repairs   are  com- 


pleted,   the    slip    that    has    trave 
be   promptly   forwarded   to   the 


ed    with    the    triple    valve    must 
oflice   of    the    foreman    holding 


the  record  of  the  other  repair  i  performed  on  the  car.  This 
will  enable  him  to  prepare  the  i  ecessary  M.  C.  B.  billing  repair 
card,  which  will  include  all  iterns  of  repairs  shown  on  the  slip. 
If  the  complete  repairs  cannot'  be  made  within  a  reasonable 
time,  it  is,  of  course,  permissible  to  make  up  a  repair  card 
covering  the  cleaning,  lubricatirfc  and  testing  of  the  cylinder; 
also  the  cleaning,  lubricating  and  testing  of  the  triple  valve, 
and  place  a  notation  on  the  rq)air  card,  "Bill  for  repairs  to 
follow,"  which  means  that  an  additional  repair  card  can  be  made 
up  covering  the  same  car  after  a  list  of  the  repairs  made  to 
the  triple  valve  are  furnished  o  the  foreman  w  ho  has  made 
out  the  first   repair  card. 

The  opening  of  the  brake  cy  inder  expander  ring,  when  put 
in  the  cylinder,  should  be  at  tl  e  top  and  also  that  portion  of 
the  packing  leather  that  w  as  a  the  bottom  should  be  turned 
to  tlie  top  of  the  cylinder.  Th<  opening  in  the  expander  ring 
should  not  be  less  than  ^4-in.  <»r  greater  than  y^-in.,  and  the 
ring  should  have  the  ends  prop  rrly  rounded.  A  light  coat  of 
brake  cylinder  compound  shoul  i  be  applied  to  the  walls  of 
the  cylinder  and  packing  leather  with  a  suitable  brush.  The 
cylinder  should  not  show  a  la  kage  of  more  than  5  lb.  per 
minute  w  ith  an  initial  brake  cylii  ider  pressure  of  50  lb.  When- 
ever cars  are  tested  on  shop  or  r  epair  tracks,  the  brake  cylinder 
must  l)e  tested  and  leakage  redilccd  to  5  lb.  per  minute.  This 
test  should  be  made  with  a  ga>;e  applied  to  the  exhaust  port 
of  the  triple  valve  in  release  po?  tion.  .Ml  cars  on  shop,  ware- 
house or  teaming  tracks  shoulq  be  tcstetl  regardless  of  the 
stenciling  shown  on  the  cylinder, 
to  help  enter  packing  leathers  in 

It  is  absolutely  necessary  to 
pipe  and  connections,  ab.soluteh 
the  i)articular  car  will  not  do  its  iroportionate  share  of  braking 
de.-^cending  a  grade,  or  when  the  etaining  valve  is  supposed  to 
be  operated.  No  matter  how  tigh  a  packing  leather  is,  it  is  of 
no  use  if  the  retaining  valve  ar d  its  connections  are  not  in 
good  condition;  on  the  other  hai  d,  if  the  retaining  valve  and 
all  of  its  Cimnections  are  in  good  condition,  the  retaining  valve 
will  give  no  service  whatever  i  the  packing  leather  is  de- 
fective. /  -C  •'.-■{'C^'- >.'•'•  :'.i' -•■^.•*- 

The  car  inspectors  and  repairrrlen  whose  duty  it  is  to  inspect 
and  make  light  repairs  to  brakes  and  draft  arrangements 
sliould  also  be  required  to  give  the  same  attention  to  hand 
brake  defects,  adjustment  of  brak  ;  rigging,  brake  pipe  hangers, 
angle  cocks,  hose  and  couplings  and  pipe  connections.  The 
repairs  should  be  made  at  the  spme  time  that  other  defects 
receive  attention. 


No  sharp  tools  should  be  used 

brake  cylinder, 
o  jhave    the    retaining    valve,    its 
y   light;   if   such   is   not   the  case. 


*Kron;  a  paper  read  before  the  Niagai  i  Frontier  Car  Men's  Association. 
Buflfalo,  N.  Y.,  May   19,  1015.  ^ 


,■■•'■. >:'.■•■  ^  •..  '''.'■■■.,>.■; 
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OIL  BURNING  SAND  DRYER 


;.',;.      w-^y  ■'  -^^  :•■-  •:-:\^;---  '-By  F.  G.  LISTER   "   •'•"■■%".:'  '-  ■'''.•■■'-;-'■  ■■''^' ' 
Mechanical  Engineer,  Spokane.  Portland  &  Seattle,  Portland,  Ore. 

A  sand  dryer  which  is  very  inexpensive  to  build  and  which  is 
giving  excellent  results  is  being  used  by  the  Spokane,  Portland 


^'Pfpe  from  Orm'ify 
Oil  Jank~^ 


a  pressure  of  20  lb.  About  four  hours  per  day  are  consumed 
by  the  operator  in  handling  the  dryer  and  sanding  on  an  average 
of  twelve  engines.  The  remainder  of  his  time  is  spent  in  help- 
ing the  hostler  turn  engines,  etc.  The  dryer  was  designed  and 
-1, ^1     - 


ffT 


^  Fiptfmm 
Air3upply 
ZO  Lb.  Air  Pressure 


Steel  Sand  Drier  Which  Uses  Fuel  Oil 


■  ,_•  ditions,  and  in  structure  has  outlived  three  of  the  ordiaary  cast 
:-'':'iron  type.      ;.■■•:■■'.    .'■•:■■•.'••:.'■■■'.   ■^■;'. •.;.■•■.  :/'■■•■,  ■",.-;;'■:"■•' ,.^'^^'■. --■ 

The  dryer  is  built  with  a  frame  work  of  three  light  rails  lined 

.on  the  inside  with  ;4-in-  tank  steel.     The  walls  and  bottom  are 

"lined  with  one  layer  of  lire  brick  to  a  height  42  in.  above  the 

floor  line.     The  hopper  is  made  of   j4-in.  tank  steel  joined  at 

;;•    the  corners  with  2-in.  by  2-in.  angles,  and  the  bottom  is  per- 

;•  •;■  forated  with  1-in.  round  holes  to  allow  the  dry  sand  to  run  out. 

.;:/  The   sides  and  ends  are  provided   with  openings   covered   with 


built  by  G.  A.   Landberg.  general  toreraan  of   the   Va"C<^"^er, 
Wash.,  shops  of  this  company.    'I  ■■'";:'":;  '>    -.   ;  -f  V„ 


MANUFACTURING  BROOMS 


By  B.  N.  LEWIS 
Inspector,  Shoreham  Shops,  Minneapolis,  St.  Paul  &  .Sault  Sainte  Marie 


.\mong  the  problems  met  in  providing  supplies   for  a  railroad 
sliding  doors  for  the  purpose  of  loosening  tiie  sand  if  packed,      is  that  of  securing  brooms  of  a  quaUty  entirely  suitable  for  the 


'....'.or  to  remove  stones  which  might  be  lodged  inside.  The  chim- 
ney is  located  in  the  front  of  the  arch :  the  flame  blowing  in  at 
the  front  door  strikes  the  back  wall  and  causes  the  gases  to 
return  to  the  front  of  the  box  and  out  the  chimney,  thus  com- 
pletely utilizing  the  heating  surface  of  the  firebo.x.  The  burner 
is  made  of  standard  pipe  fittings,  except  the  nozzle  and  two  re- 
ducers which  are  made  of  stick  brass. 

The  dryer  is  operated  eight  hours  per  day,  three  hoppers  of 
;  ■  sand  being  dried  in  this  length  of  time.  Eight  gallons  of  fuel  oil 
.V.^are  consumed  for  each  hopper  full  of  sand.     K\x  is  supplied  at 


various  uses  to  which  they  may  be  put.  In  order  to  provide 
better  brooms  their  manufacture  has  been  undertaken  at  the 
Shoreham  shops  of  the  Soo  Line,  and  has  given  excellent 
results. 

One  of  the  greatest  defects  in  the  brooms  usually  purchased 
is  that  the  corn   soon  becomes   loosened    from   the   handle,   theC;- 
brooms  thus  being  short-lived.     This  has  been  overcome  by  ex-v; 
tending  the  handle  into  the  corn  about  six  itiches  and  applying 
metal  bands  in  addition  to  the  usual  sewing.     Three  classes  of 
new    brooms    are    being    manufactured.     The    common    broom 


.. ... '_» J 


m^- 
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showii  at  A  in  the  illustration  is  used  for  ordinary  sweeping. 
It  carries  only  one  steel  band  and  is  twine  sewed.  The  band 
is  squeezed  into  place  in  the  sewing  press  and  an  eigbtpenny 
nail  driven  through  it  into  the  handle.  It  is  then  sewed  with 
Na  12  gauge  wire,  passing  through  the  band  and  the  corn  as 
shown  in  the  illustration.  The  engine  broom  shown  at  B  is 
especially  designed  to  meet  the  requirements  of  the  extra  heavy 
service  to  which  it  is  subjected.  It  is  provided  with  two  steel 
bands  and  no  twine  sewing  is  used ;  a  bamboo  insert  is  woven 
in  with  the  corn  when  binding.  This  has  proven  a  very  service- 
able adjunct.  The  switch  broom  is  shown  at  C.  Brooms  of  this 
type  are  made  from  reclaimed  material  returned  to  the  shop, 
the  worn  end  of  the  corn  being  cut  off.  This  gives  better  ser- 
yice  for  track  use  than  would  new  material. 

The  whisk  broom  shown  at  D  is  manufactured  very  cheaply 
by  saving  out  the  finest  of  the  corn  when  sorting  material  for 
the  manufacture  of  the  other  brooms.  This  saves  purchasing 
a  special  quality  of  high  priced  corn  sold  for  brooms  of  this 
kind. 


OILING  AIR  PUMP  AIR  CYLINDERS 


i!  (A)  (B)  (C)  (D) 

Z^.    Brooms    Manufactured   in   the   Shoreham    Shops  of  the   Soo    Line   .-■; 

Brooms  are  being  made  at  a  saving  of  the  following  amounts 
as  compared  with  the  market  prices  previously  paid :  common, 
five  cents ;  engine,  four  cents ;  whisk,  five  cents.  To  secure  a 
new  broom  the  old  one  must  be  turned  in.  The  handles  of  the 
old  brooms  are  then  reclaimed  at  a  cost  of  $7.50  per  thousand, 
which  is  less  than  one-third  the  price  paid  for  new  material. 
These  handles  are  used  in  making  engine  brooms.  The  greatest 
saving  is  effected,  however,  by  the  increased  service  obtained 
from  the  brooms  of  our  own  manufacture.  Their  life  is  ap- 
proximatelj'  double  that  of  the  brooms  previously  purchased  in 
the  market,  this  statement  being  based  upon  the  decrease  in  the 

number  issued.    }■  "•^ :■    ■"'','  ■  :^- ''-''■-' ^} ■■■■"' --"-y'.^:-.  ■'::.-•.■  r. 

This  work  is  handled  directly  by  the  stores  department :  one 
man  working  on  a  contract  basis  furnishes  all  that  are  recjuired 
by  the  road.  The  equipment  required  is  inexpensive  and  con- 
sists of  the  following:  winder,  press,  scrapper,  drain  board,  tub 
and  a  cutting  and  sorting  table  fitted  with  a  knife.  The  idea 
originated  in  the  weekly  shop  foremen's  meetings. 


■■  Peripher.al  Speeds. — As  compared  with  the  38  ft.  per  sec, 
which  is  considered  the  limit  in  safe  speed  for  a  cast-iron 
flywheel,  some  of  the  peripheral  speeds  attained  by  the  disks 
of  steam  turbines  are  striking.  In  a  paper  presented  to  the 
Manchester  Association  of  Engineers.  R.  F.  Halliwell  says : 
"The  highest  peripheral  speed  which  it  is  possible  to  employ 
is  probably  found  in  the  300-h.  p.  DeLaval  turbine,  in  which, 
with  a  30  in.  wheel  running  at  10,000  r.  p.  m^  a  velocity  of  over 
1.300  ft.  per  sec.  is  reached." — Power.        .  :•   ; 


^;::;::;""  ■■"■■  ■"  By  ».  a.  murray  '  '  ■■-.  ■'^-■•"^■•■.' 

V*  .'..•■:      Master  Mechanic,  Chesapeake  &  Ohio,  (Clifton  Forge,  Va»  6  '  ..;.'-I;': 

The  accompanying  drawing  shows  a  method  of  applying  oil 
cups  to  the  air  cylinders  of  cross-compound  air  pumps  which  has '  ; 
a  decided  advantage  over  tl  e  usual  application  of  these  oil  cups. 
The  arrangement  was  developed  by  R.  J.  Bursey,  air  brake  fore- 
man at  this  point,  and  cons  sts  of  the  standard  Westinghouse  oil 
cup  with  a  ball  check  place!  in  the  pipe  leading  to  the  cylinder. 
The  purpose  of  the  ball  ch  !ck  is  to  prevent  back  pressure  from 
entering  the  oil  cups.  Tl^s  makes  it  possible  to  oil  the  air 
cylinders  at  all  times  even  tjiough  the  pump  has  leaky  discharge  ''■[ 
valves  or  worn  packing  rin|;s.  It  saves  a  great  deal  of  oil  and 
has  resulted  in  practically!  eliminating  the  practice  of  oiling 
pumps  through  the  air  strainer. 

This  arrangement  has  be«n  in  use  for  some  time  on  the  air 
cylinders  of  both  cross-compound  and  9^2  in.  pumps,  and  has 
given  excellent  service.  As  ppplied  to  the  low-pressure  cylinders 
of  the  cross-compound  pump,  the  check  valve  is  placed  directly 
below  the  oil  cup.  In  app^  ing  to  the  high-pressure  cylinders/"  '' 
the  check  valve  is  placed  ai  near  the  C3linder  end  of  the  pipe 
as  possible.  It  has  been  foiful  that  there  is  but  a  slight  suction  - ; 
at  the  oil  pipe  connection  at  the  beginning  of  the  down   stroke  :' 

0//  Cup 


^^s- 


Ball    Check    Valve    in    Air    Cylinder    Oil    Pipes    of    Cross-Compound. 

,    .,•.■•.•.'.;:•..-..•,■■•,-■,'.••;.•■•■.,  Air  Pump         ...v.-  ■_,-..  .   •..  ;    .     ,.■,■■ 

of  the  high  pressure  piston  kind  it   was  therefore  necessary  to 
provide  for  the  accumulatioiJ  of  a  small  volume  of  oil  between:, 
the  oil  cup  and  the  check  viive. 

With  this  device  the  cost  )f  air  pump  repairs  has  beien  ma- 
terially decreased  and  the  eff  :iency  of  the  pumps  has  increased 
percept  i  bly.  ' ." ;  ■ '  •  • ..  -r?.. 


British  Dining  C.\r  Servic  r. — It  is  stated  that  all  the  railway 
companies  are  likely  shortly  o  withdraw  their  dining  cars.  It 
must  also  be  remembered  thai  dining  cars  are  luxuries  provided 
by  the  force  of  competition.  As  each  car  weighs  at  least: 
forty  tons  and  there  are  generally  two  cars  on  all  the  northern 
main  lines,  their  withdrawal  would  lead  to  a  considerable  sav- 
ing in  coal  and  set  free  a  lai]|ge  number  of  young  men  to  join, 
the  colors. — The  Engineer. 


;■  r^v^v/- 


Railway  Tool  Foremen's  Association^ 

V      •    vf  "-    r  Reports    on    Special    Jigs,    Safety    Pneumatic  :■J■r:\■-y;■s^^:;^';^^ 
;^:,;:f        ;:  ^     :^       Tools,  Grinding  and  Standardization  of  Reamers   -■■ '3 S.^'^.P^-^'^^'^^t-? ^. ']■>'- 


The  seventh  annual  convention  of  the  American  Railway  Tool 
Foremen's  Association  was  held  at  the  Hotel  Sherman,  Chicago, 
111.,  July  19  to  21,  inclusive,  Henry  Otto,  tool  foreman,  Atchison, 
Topeka  &  Santa  Fe.,  Topeka,  Kan.,  presiding.  Prayer  was 
offered  by  Rev.  O.  M.  Caward.  The  address  of  welcome  was 
made  by  Robert  W.  Bell,  general  superintendent  of  motive 
power,  Illinois  Central.  An  illustrated  lecture  on  "Getting  the 
Most  Out  of  Tools,"  was  presented  by  B.  W.  Benedict,  director 
of  shop  laboratories,  University  of  Illinois. 

-    ;....,.,•■       .     .      ADDiRESS   BY   R.    W.    BELL  '':■'  li- .'■■■'■'\^C.-\  ' 

From  mA'  observations  and  what  I  have  heard,  I  have  come 
to  the  conclusion  that  you  tool  foremen  come  here  with  a 
determined  intention  of  acquiring  all  possible  knowledge  per- 


your  minds  the  importance  and  necessity  of  keeping  up-to-date. 
There  are  probably  no  greater  possibilities  in  any  line  of  rail- 
road shop  work  than  in  standardizing  good  tools  and  ap- 
pliances for  the  work,  and  it  should  be  >our  object  to  make  the 
best  of  the  opportunities  afforded  in  coming  together  for  the 
discussion  of  such  matters.  Railroads  are  not  selfish  in  the 
matter  of  new  and  improved  tools  or  methods,  and  each  one  of 
you  who  attend  these  conventions  should  be  able  to  go  home 
prepared  to  show  how  some  jobs  may  be  handled  in  a  better  and 
more  economical  way  than  before.  The  class  of  work  turned 
out  in  a  shop  and  the  speed  and  manner  of  execution  is  not, 
however,  wholly  dependent  upon  fine  tools ;  for  the  human  ele- 
ment is  bound  to  enter  into  this  to  a  great  extent.  If  you, 
through   hard   and    diligent   work,   produce   a   new   and    efficient 

;*.tool  or  device  for  doing  a  certain  job,  and  it  is  turned  over  to 
a  poor  or  careless  workman,  \our  time  and  his  is  very  likely  to 
be  wasted  unless  the  proper  super\ision  is  given  to  see  that  it 
is   handled   in  the  right   way.     You   should  co-operate   with   the 

;■  other  foremen  and  the  men  themselves,  that  your  influence  may 
:tend  to  have  a  good  effect  throughout  the  shops,  v  .,.".,;>   :..,*:' 

:-;":>■■;       .'■.:'  •■  !n'''^;  :^i  ;         PkESIDEXT's   ADDRESS  .:'•!'  '\^^-  •.  ■.  v  "'.T^  ■  •  ■ ' 

■  ':^  To  standardize  and  systematize  our  work  means  a  gain  for 
our  employers  and  gives  a  better  basis  to  the  purchasing  de- 
partment for  commercial  contracts.     In  considering  these  activi- 

-^'  ties  of  the  association,  that  the  construction  of  the  association 
:must  be  based  upon  information  given  by  its  members,   I  wish 

:  -  to  call  your  attention  to  the  fact  that  co-operation  is  the  only 


Fig.    1 — Angle    Drill   Post    Used   on   the   Illinois   Central      A  ^; 

taining  to  your  particular  line  of  work.  I  realize  that  much 
good  can  be  accomplished  through  an  organization  of  this  kind 
when  the, right  motives  prevail,  and  I  am  in  hearty  accord  with 
the  ideals  for  which  you  apparently  are  striving.  Railroads  are 
constantly  facing  new  situations  and  dealing  with  new  condi- 
tions. Progress  demands  the  incessant  interchange  of  opinions. 
We  gain  new  inspiration  and  derive  original  viewpoints  as  often 
as  we  add  to  our  acquaintances;  therefore,  the  value  and  neces- 
sity of  getting  together  and  exchanging  ideas.  There  is  much 
to  be  accomplished  in  your  line  of  work,  and  I  am  sure  if  you 
employ  your  faculties  here  at  this  convention  you  cannot  fail 
to  profit,  and  take  home  with  you  many  valuable  ideas,  which 
will  be  of  great  benefit  to  you  personally  and  to  the  road  which 
you  represent. 

There  can  be  no  better  plan  for  reducing  shop  costs  than 
through  efticient  tool  service,  and  it  must  be  apparent  to  all 
that  you  tool  foremen  have  a  direct  influence  on  the  efficiency 
of  the  many  workmen  employed  in  your  shops,  who,  if  not 
supplied  with  good  safe  equipment  to  work  with,  are  liable  to 
waste  much  time,  and  in  many  cases,  work  under  hazardous 
conditions.  The  importance  of  good  tools  in  railroad  shops  was 
never  before  realized  as  it  is  today,  and  each  year  we  find 
changes  taking  place  in  our  locomotives  and  cars  which  demand 
that  you  be  keenly  alive  to  the  situation,  in  order  that  repairs  to 
such  power  and  equipment  may  be  quickly  and  properly  handled. 
Some  of  you  men,  no  doubt,  are  located  at  the  smaller  shops, 
where  the  making  of  tools  is  restricted,  but  I  would  impress  on 
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road  to  success  in  our  work.  Tfiis  associirtion  Kas  grown  to  lae 
recognized,  not  only  by  our  employers,  but  also  b3'  the  tool 
industries  of  the  country.  The  manufacturers  are  interested  in 
our  progress.  We  are  coming  here  once  a  year  to  hear  the 
progress  made  with  certain  tools  or  methods.  We  are  coming 
here  to  get  something  new  to  take  home  to  our  departments.  It 
is  a  known  fact  that  the  men  at  the  head  of  the  tool  rooms  are 
the  ones  who  find  out  what  is  needed  to  accomplish  better  work. 
It  was  for  these  ideals  that  we  came  together  and  formed  this 
association.  It  is  the  expression  of  appreciation  of  the  results 
obtained  which  encourage  the  extension  of  the  work,  and  the 
main    function   of   this  association  is  to   widen  our  knowledge. 

SPECIAL  JIGS  FOR  LOCOMOTIVE  REPAIR  SHOPS       ; 

C.  A.   Shaffer    (I.   C.) — Fig.   1   shows  a  new  type  of   angle- 
drill   post,    which    is    obviously    an    improvement   over   the   or- 
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.'■,  .;  dinary  "old  man."  Its  adjustaMe  feature  makes  it  cspecialV 
-  .:  :  well  adapted  for  such  work  as  drillinii  mudrinp  corners.  It  can 
';  :-Lbe  built  for  practically  the  same  cost  as  the  old  style  drill  post. 
'. -■  -  Fig.  2  shows  a  superheater  flue  cutter,  with  the  accompanying 
telescope  driving  shaft  and  knuckle  joints,  which  has  been  work- 
■.  -  •     Ing  very  satisfactorily  on  the   Illinois  (\>ntral.     It  is  driven   by 
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;V  the  gearing  arrangement  shown  in  Fig.  3.  This  arrangement 
is  also  used  for  rolling  tubes.  It  is  secured  to  the  front  end 
of  the  locomotive,  as  indicated.  The  motor  drives  an  18-tooth 
pinion  which  in  turn  drives  a  94-tooth  gear.  To  this  gear  is 
rigidly  attached  a  20-tooth  pinion,  which  drives  a  100-tooth  gear. 
■  Two  connections  are  provided  for  the  driving  shaft  to  the  tool, 
the  first  gear  reduction  being  used  for  rolling  the  large  tubes 
and    cutting   the    small,    the    second    gear    reduction    being    used 
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oot  for  Locating  Eccentric  Cranl<s 


for  cutting  the  large  tubes.  The  casing  for  the  gears  or  the 
side  bearing  i)late  for  the  gears  also  furnishes  a  neat  and  safe 
covering   for  them.         .{  ••  ./VV:' S  ",  .'' •; 

..  Fig.  4  shows  a  tool  for  locating  the  eccentric  crank  on  out- 
side valve  gear  engines.  It  resembles  a  surface  gage,  the  face 
being  6  in.  in  diameter,  resting  on  the  end  of  the  driving  axle, 
a  spring  center  fitting  into  the  center  of  the  axle.  The  arm,  11 
in.  or  more  in  length,  as  desired,  has  a  sliding  fit  on  the  upright, 
a  gage  point  being  adjustable  on  the  arm.  To  provide  the 
proper  throw  to  the  eccentric  the  gage  point  is  set  at  the  re- 


quired distance  from  the  centfr  of  the  upright  and  the  tool  is 
placed  on  the  end  of  the  ax  le.  The  eccentric  crank  is  then 
turned  on  the  crank  pin  until  the  center  of  the  crank  engages 
with  the  gage  point.  It  is  thei  rigidly  clamped  to  the  crank  pin. 
Fig.  5  shows  a  very  conveni  >nt  arrangement  for  use  in  boiler 
shops  to  transfer  the  height  o '  the  crown  sheet  to  the  head  of 
the  boiler.  It  consists  of  a  ]  lug  which  is  inserted  in  a  tube 
somewhere  near  the  level  of  tae  bottom  of  the  fire  door.  This 
plug  supports,  by  means  of  an  adjustable  screw,  one  end  of  a 
straight  edge,  the  other  end  on)  the  edge  of  the  fire  door.  After 
the  boiler  has  been  leveled  with  the  frame  the  straight  edge  is 
leveled  with  the  frame  by  meins  of  the  adjustable  screw  at  the 
tube  sheet  end.  The  height  aage,  which  is  adjustable,  is  then 
set  for  the  height  of  the  crawn  sheet  inside  of  the  firebox. 
It  is  then  removed  from  the  straight  edge,  taken  outside  of  the 
firebox  and  used  to  locate  thelboiler  fittings. 
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Fi^j.  5 — Device  for  Locatina  tiie  Heigiit  of  Crown  Sheets 


Charles  Helm  (C.  M.  &  St 
bitting  crosshead  shoes.     It  wa 
sity  of  planing  the  shoes  after 
bottom  member  of  the  jig.  A, 
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) — Fig.  6  shows  a  jig  for  babt; 
;  designed  to  eliminate  the  neces- 
he  babbitt  had  been  poured.    The 
s  made  of  steel  and  is  machined 


all  over.     It  consists  of  a  flat  i  late  with  vertical  flanges  running 


part  of  its  length.  At  one  enc 
of  a  hinged  joint.  Parts  B  ; 
bolted  to  either  side  of  A,  as 
bolted  to  the  inside  end  of  the 
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there  are  lugs  which  form  part 
re  guides  for  the  shoe  and  are 
indicated  in  the  elevation ;  C,  is 
vertical  flanges  on  A,  and  serves 


as  a  rest  against  which  the  sho<   is  placed.    In  A  there  are  2{^-in. 
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Fig.    6— Jig    for    Babbitting    Crosshead    Shoes 


holes  through  which  a  stick  is  fun  for  making  the  oil  holes  in 
the  babbitt  of  the  shoe.  A  flat  ulate,  D,  serves  as  a  cover  and  is 
hinged  to  A,  as  indicated.  It  l»s  two  slots,  5-in.  by  1-in.,  into 
which  shoulder  bolts  in  E  enter  nor  holding  /:  and  D  together ;  E 
is  held  centra,!  in  D  by  a  tongue  which  fits  in  a  groove  running 
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the  entire  length  of  D.  It  is  a  wedge-shaped  forging,  machined 
all  over.  Dovetailed  tongues  are  machined,  as  indicated  on  the 
sides.  These  fit  into  corresponding  dovetailed  grooves  in  F, 
which  is  also  clamped  or  bolted  to  I)  l»y  four  shoulder  bolts 
passing  through  the  four  1-in.  by  l^^-in.  holes  in  D.  The  pur- 
.  pose  of  this  construction  is  to  permit  of  regulating  the  width 


Fig.    7 — Valve    Seat    Port    Miller 

of  the  babbitted  surface  in  the  shoe  to  allow  for  the  lateral 
.  Avear  of  the  guide.  On  the  end  of  /:  there  is  a  flange,  as  indi- 
cated, provided  with  a  tap  hole.  Through  this  hole  is  screwed 
the  regulating  screw  G,  by  which  the  adjustments  are  made. 
■  After  the  correct  width  has  been  obtained,  E  and  F  are  securely 
bolted  to  the  top  D.  On  the  lower  face  of  D  there  are  two 
Y^-'m.  by  ^-in.  grooves  H,  into  which  are  inserted  correspond- 
ing pieces,   which   are   held   by    set    screws,    for   the   purpose   of 


;"i,  ■   /■.  Fig.    8 — Jig    for    Grinding    Dry    Pipe    Joints  .■■;• '^7 'V 

covering  the  side  of  the  shoe  to  prevent  the  babbitt  from  leaking 
iOUt  of  the  jig.    ^"- •;.-•  •■■■•'  K/X^  ^■■^/■[^^J-r-:/'i--:'\  'xi^'Ai^^         ';-•■■: 

The  crosshead  shoe  to  be  babbitted  is  placed  in  the  jig,  as 
shown  at  /.  It  rests  on  the  bottom  piece  A  and  the  top  piece  D 
is  dropped  into  position.  A  rod  is  passed  through  the  holes  in 
the  uprights  B,  and  a  wedge  driven  between  the  rod  and  the 
top  D  to  hold  the  shoe  firmly  in  position.  The  jig  is  then 
turned  up  on  end,  as  indicated,  and  the  babbitt  metal  forced  in. 
When  the  babbitt  is  cold  the  shoe  is  ready  for  application  to  the 
•engine,  no  machining  being  necessary.        ;"-r   ;,'r-:,  ■•'■.■.•:■:'.:■    v 

C.  T.  Brunson  (Wabash). — The  tool  room  should  l)e  looked 
on  as  the  economic  center  of  the  shop,  the  place  to  go  to  get  the 
cost   of   production   cut,   and   a  place   where  every   dollar  spent 


usually  saves  many  more.  Among  the  interesting  and  time-saving 
devices  at  the  Decatur  shops  of  the  Wabash  is  the  valve  steam- 
port  miller  which  is  shown  in  Fig.  7.  This  is  used  for  milling 
steam  ports  in  valve  seats  on  slide  valve  engines,  and  for  mill-- 
ing  key  ways  in  axles.  The  frame  was  made  from  an  old  steam 
chest,  and  the  balance  of  the  machine  from  the  forgings  and 
castings  to  be  found  around  any  locomotive  shop.  The  cross 
rail  is  fed  along  the  base  of  the  machine  by  lead  screws  on 
each  side,  being  operated  by  one  shaft  through  bevel  gears. 
The  milling  tool  is  driven  by  an  air  motor  applied  to  the  taper; 
spindle. 

A  special  radial  attachment  has  been  applied  to  the  large 
planing  machines  for  planing  the  fit  of  the  cylinder  saddle  to  th«  - 
radius  of  the  boiler.  A  column  is  mounted  on  top  of  tlie 
machine  and  to  one  side,  which  supports  a  pin  on  which  the 
radius  bar  rotates.  The  other  end  ofl  the  radius  bar  is  connected 
to  the  top  of  the  tool  head,  which  il;  allowed  to  slide  freely  up 
and  down.  The  head  is  clamped  at  a  email  angle  from  the  vertical 
in  order  that,  as  the  tool  head  moves  across  the  rail,  it  may  be  free 
to  slide  up  or  down,  as  the  case  might  be,  responding  to  the  pull 
of  the  radius  rod.  In  setting  up  the  cylinders  to  operate  with  this 
device  it  is  necessary  that  the  center  of  the  cylinder  saddle 
come  very  nearly  below  the  center  of  the  pin  of  the  radius  rod. 
By  increasing  or  decreasing  the  length  of  the  radius  rod,  any 
desired  radius  may  be  obtained,  and  it  will  be  seen  that  as  the 


.     1  *^'9-  ^ — Reamer  for  Throttle   Valve  Seats 

tool  move  away  from  the  radius  pin  it  will  be  raised  in  the  tool 
post,    thus   making   \ery   nearly   a   true   circle.      This    has    been 
found   to  be  a  much   easier  method   of  preparing  the  cylinder, 
saddle  for  the  boiler  than  chipping. 

■  :  Fig.  8  shows  a  jig  for  grinding  the  joints  between  the  dry 
pipe  and  the  front  tube  sheet.  The  frame  is  l>olted  across  the 
front  of  the  smoke  box,  and  an  air  motor  is  used  to  drive  the 
eccentric.  The  eccentric  rod  attached  to  the  grinding  shaft  gives 
it  an  oscillator\-  motion,  permitting  the  joint  to  be  ground 
as  if  by  hand.  The  shaft  between  the  frame  work  and  the  dry 
pipe  joint  is  adjustable.  A  mechanic  and  helper  can  grind  the 
worst  dry  pipe  in  an  hour  with  this  jijg;  atui  the  motor  does  the 
work.  ^^  :■■"'"  >V    '■---'''-..-■":  ■'\!'J''AV-'-.:l'  ; 

Fig.  9  shows  a  reamer  used  for  boring  and  facing  the  seat  of 
throttle  valves  for  large  engines.  The  job  was  previously 
handled  on  a  boring  mill  and  was  very  difYicult,  taking  about  3^ 
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lioiirs  to  do  the  work.  With  this  reamer  the  work  is  done  on  a 
radial  drill  and  can  be  finished  in  al)out  20  minutes. 

Beading  tools  made  of  hijih  speed  steel  have  been  found  to 
be  expensive,  and  the  life  of  the  tool  is  very  short,  due  to  the 
brittleness  of  the  steel  and  the  variation  in  the  temper.  These 
are  now  made  of  vanadium  alloy  steel,  which  costs  approximately 
15  cents  a  pound.  The  cost  of  production  has  been  reduced  by 
alwut  two-thirds   and   the   average   life   of   the   tool   is   longer. 

Fiij.  10  shows  a  drillinji  device  for  drilling  holes  in  the  side 
sheets  of  locomotive  boilers.  It  is  virtually  a  portable  drill, 
beinsj  operated  by  an  air  motor.  The  motor  is  held  on  a  geared 
head  operating  on  a  lead  screw  supported  on  a  large  frame, 
which    is    sufticicntly    heavy    to   give    the    proper    stability.      The 


..  ;.Fig.    10 — Arrangement   for    Holding    Air    Motors   for    Drilling    Boilers 

motor  may  be  raised  or  lowered  as  desired,  provision  also  being 
made  to  clamp  it  at  any  angle  to  the  spindle.  Chains  are  some- 
times thrown  around  the  boiler,  as  indicated  in  the  photograph, 
for  greater  stability.  This  has  been  found  to  be  of  greatest  con- 
■".Venience  in  drilling  staybolts,  studs,  etc.,  in  side  sheets.  We  also 
.  ..use  a  gang  punch  for  punching  jackets,  18  holes  at  one  blow, 
with  equal  spacing. 

B.  ?Ienrikson  (C.  &  N.  W.)— The  Giicago  &  North  Western 
has  eliminated  the  key  type  of  crosshead,  and  is  now  using  the 
<lesign  in  which  the  piston  rod  is  held  in  the  crosshead  by  a 
large  castle  nut.  Fig.  11  shows  the  dies  for  making  both  the 
blank  and  castle  nuts,  the  dies  being  made  in  this  case  to  fit 
a  6-in.  Ajax  forging  machine.  The  dies  are  sectional,  and  each 
half  die  consists  of  seven  distinct  pieces.  The  main  body  of  the 
die  is  made  of  cast  iron;  the  remaining  pieces  may  be  either  soft 
steel  or  tool  steel.  If  they  are  made  of  tool  steel  they  should  be 
.;.;tempercd,  and  if  made  of  soft  steel  they  should  be  case-hardened. 
As  will  be  noted,  the  outside  plate  is  recessed  to  carry  another 
plate,  the  object  being  to  facilitate  the  replacement  of  the  out- 
side plate  in  case  of  accident.  The  parts  are  bolted  to  the 
main  body  of  the  die  by  1-in.  studs.  The  bar  is  upset  in  the 
bottom  recess  of  the  die  and  the  castellations  formed.  In  the 
top  recess  the  center  is  punched  out,  completing  the  blank  nut. 
Only  one  heat  is  necessary  to  do  this  work.  From  Sy^-in  to 
4j4-in.  nuts  may  be  made  with  these  dies. 

■'■'■?■"  mscussioN  .'•   .    -     ; - 

'-'•'     A  number  of  interesting  devices  were  described,  a  blackboard 
being    jjrovided    for    making    sketches.      .\    method    of    making 


split  keys  from  flattened  scnap  tubes  was  mentioned  by  Mr. 
Shaffer,  of  the  Illinois  Central.  After  the  tubes  have  been  flat- 
tened they  are  punched  to  shape,  leaving  the  bend  at  the  side 
of  the  tube  caused  by  the  flattening,  to  hold  the  keys  together. 
An  ingenious  home-made  universal  joint  which  was  of  simple 
construction  was  mentioned  5y  one  member.  It  consisted  of 
two  U-bolts  linked  together  and  fitting  in  the  shafts,  being 
held  in  the  shafts  by  set  screws.  Several  members  spoke  of 
their  success  with  inserted  ipoth  reamers,  holding  the  teeth 
by  caulking.  It  was  believedl  however,  that  they  should  only 
be  used  in  reamers  of  1^-in.  (  iameter  and  over.  Inserted  tooth 
taper  reamers  were  made  witl  lugs  at  each  end  of  the  teeth  to 
fit  in  corresponding  pockets  ir  the  body  of  the  reamer,  to  pre^ 
vent  climbing  out.  A  successful  inserted  tooth  taper  tap  was 
also  mentioned  as  being  of  special  advantage  in  reaming  out 
and  tapping  blowoff  cock  hole  i.  '  ">  •     .' 

SAFETY  FIRST  •   l^"-^' *  -v-"--"':  -V.' ■••^•^■■": 

K.  ].  McKernan  (A.  T.  &  S.  F.) — There  has  been  a  large 
amount  of  money  spent  in  maliing  safety  improvements  in  order 
to  eliminate  personal  injuries /to  employees,  but  this  cannot  be 
accomplished  unless  the  co-operation  of  each  and  every  emplojee 
is  obtained.  While  the  men  ire  showing  more  interest  in  the 
matter  there  is  .still  need  for  greater  co-operation.  When  an 
emi)loyce  sees  anything  hazar<  ous  or  unsafe  he  should  make  a 
special  effort  to  notify  the  pro  aer  party  so  that  such  conditions 
can  be  remedied,  not  only  for  his  own  protection,  but  for  the 
protection  of  his  fellow-workm  ?n.  In  many  instances  employees 
bring  accidents  upon  themselves  by  being  careless  and  placing 
themseh  es  in  danger  when  t  ley  could  easily  avoid  it.  The 
shop  should  be  maintained  in  a  clean  and  sanitary  condition  as 
an  unhealthy  man  is  more  liable  to  be  careless  and  thus  injure 
himself  or  his  fellow  workmen]  When  employees  find  it  neces- 
sary   to    pass    through    railroad    yards    in    going    to    and    from 


Fig.   11 — Dies  for    Forining    Large   Castle    Nuts 

work  there  should  be  positive  instructions  forbidding  them  from 
hopping  on  and  off  moving  locomotives  and  cars. 

In  applying  or  removing  belts  from  various  machines  through- 
out the  shops,  employees  other  Ijian  those  assigned  to  this  work 
should  not  be  allowed  to  handle  them,  as  serious  accidents 
have  occurred  to  those  who  are  inexperienced.  Too  much  care 
cannot  be  exercised  in  mountirig  and  taking  care  of  grinding 
wheels.  There  have  been  nurqcrous  accidents  caused  by  the 
following:  Improper  inspection} of  wheels;  wheels  mounted  on 
improper  sized  spindles;  wheels imounted  with  only  one  flange; 
flanges  having  uneven  bearings  <|ausing  wheels  to  crack ;  flanges 
of  different  diameters ;  loose  emery  wheels ;  improper  method 
of  truing  up  the  wheel ;  forcing  wheels  on  taper  arbors  ;•' 
wheels  running  at  improper  spe^  ;  wheels  running  out  of  true, 
and  improper  rest  used  for  em^y  wheels  permitting  the  work 
to  pass  down  between  the  wheiel  and  the  rest.  It  has  been 
found  to  be  bad  practice  to  all(^w  any  emery  wheel  to  be  im- 
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mersed  in  water,  especially  where  half  of  the  wheel  is  im- 
mersed and  the  other  half  is  not.  This  throws  the  wheel  out 
of  balance.  It  is  also  bad  practice  to  grind  on  the  side  of  an 
emery  wheel.  The  threads  on  the  spindle  of  an  emery  wheel 
should  run  in  the  opposite  direction  to  the  way  the  wheel  runsi 
as  the  nuts  will  become  loose  and  the  wheel  is  liable  to  fly  off  the 
arbor.  Care  should  also  be  taken  to  see  that  the  driving  belts 
do  not  become  crossed.  Men  who  are  called  upon  to  do  a  large 
amount  of  grinding  on  emery  wheels  should  be  provided  with 
goggles.  :.;  :^ ;  ,..,  -,  v;:,:^;  _,.;  . :/; ../■>;:  .,.^ ,,.,  ;•;•;•; ';--->  .  ;:':.  ;-/-.^.: -.s; •_>•;.•  ^■.•• 

The  following  items  should  be  watched  carefutty  to  preVerit 
accidents:  Projecting  set  screws;  walking  under  loaded  cranes; 
using  weather-worn  or  oil-rotted  rope  for  lifting  heavy  loads ; 
using  defective  chains  or  hooks ;  permitting  tools  to  be  left 
where  they  may  fall  on  the  heads  of  workmen ;  use  of  defective 
hammers  and  sledges ;  splitting  nuts  with  a  chisel ;  wearing 
gloves  when  operating  machines,  and  wearing  loose  overalls; 
passing  in  front  of  locomotive  boilers  w-hen  tubes  are  being  re- 
moved ;  loose  brick  or  cinders  on  overhead  walls ;  shooting  out 
of  frame  bolts  with  dynamite  during  working  hours ;  defective 
shop  floors,  and  the  use  of  chipping  hammers  for  driving  in 
reamers.  We  have  been  able  to  materially  reduce  the  numl)er 
of  accidents  by  the  adoption  of  the  safety  attachment  on  sec- 
tional expanders,  eliminating  the  possibilities  of  the  pin  flying 
out   and  thus  injuring  the  operator. 

Gust  Gstoettner  (C.  M.  &  St.  P.) — To  overcome  dangerous 
conditions  it  is  necessary  that  the  co-operation  of  the  men  be 
obtained.  Cleanliness  and  tidiness  should  be  one  of  the  first 
rules.  The  emery  wheel  protection  hood,  including  an  adjustable 
glass  for  protecting  the  employee,  is  a  very  good  safety  device, 
for,  as  a  rule,  the  men  will  not  always  wear  the  goggles  when 
doing  this  work.  In  making  guards  for  machinery  they  should 
be  constructed  at  as  low  a  cost  as  practicable.  Common  sense 
and  a  little  good  judgment  by  the  operator  himself  are  required 
to  make  "safety  first"  a  success.  , ,  : 

H.  R.  Fletcher  (Belt  Railway  of  Chicago) — A  large  number 
of  machine  manufacturers  have  altered  the  construction  of  their 
machines  in  order  to  reduce  to  a  minimum  the  possibilities  of 
injury  to  operators.  One  very  important  factor  in  the  elimina- 
tion of  injury  to  shop  employees  has  been  the  adoption  of  motor 
driven  machinerj-.  The  special  controlling  features  for  machines 
have  also  added  a  great  deal  to  the  safety  of  shops.  The  tool 
foreman  is  in  a  position  to  greatly  assist  in  the  "Safety  First" 
campaign  by  being  sure  that  unsafe  tools  are  not  passed  out  to 
the  workmen.  Every  effort  should  be  made  by  the  foreman,  as 
well  as  the  safety  committee,  in  encouraging  the  men  to  report 
all  unsafe  conditions.       '''>-^^i.y '■■/■':■  /'■'^ ■■^l -.'-'i-.'^.-^^'::''i'i-  y. .'^<  ■':■  Y ':■:'■ 

From  a  study  of  accidents  it  has  been  found  possible  to 
eliminate  only  50  per  cent,  of  the  injuries  by  guarding  the 
machinery ;  the  other  half  are  the  direct  result  of  carelessness 
by  the  men  and  must  be  overcome  by  the  education  of  each 
individual  workman.  A  great  deal  can  be  accomplished  in  this 
direction  by  closely  watching  the  actions  of  each  new  employee 
to  see  if  possible  whether  or  not  he  is  inclined  to  be  careless. 
Careless  employees  should  be  carefully  instructed  and  warned 
against  danger. 

George  Xutt  (C.  G.  W. ) — It  is  the  duty  of  every  employee 
to  report  dangerous  conditions  immediately.  Machinery  should 
be  kept  in  proper  condition  and  grinding  wheels  inspected 
regularly,  to  see  that  the  speed  has  not  been  altered  or  improper 
flanges  substituted  or  the  hoods  removed.  The  average  grinding 
wheel  is  not  broken  under  fair  usage.  Other  safeguards  which 
will  help  to  eliminate  accidents  are  good  lighting,  whitewashed 
walls  and  ceilings,  which  serve  a  double  purpose,  as  they  are 
sanitary  and  help  to  provide  plenty  of  light.  The  gangways 
should  be  kept  clear  and  the  floors,  especially  around  machinery, 
should  be  kept  in  good  condition.  It  is  a  good  plan  to  post 
bulletins  as  accidents  happen,  stating  how  they  happened  and 
making  comment  on  them,  showing  how^  they  could  have  been 
prevented.    By  doing  this  the  employees  w^ill  become  interested. 


especially  when  a  fellow   workman  is  hurt,  and  will  undoubtedly 
look  out  to  see  that  he  does  not  get  injured  in  the  same  manner. 

■:/■  ■::::^':-c:'--'''-y.^V':::-y- :'■-/:  :■     discussion         ■;■>•:/.;;■  '  '■:'-'''''[■-':'■' ::'-^"y^- 

W.  G.  Reyer,  general  foreman  of  the  Nashville.  Chattanooga , 
&  St.  Louis,  was  called  on  to  make  a  few  remarks  at  the  Tues-  ' 
day  morning  session.     He  spoke  of  the  importance  of  the  tool  . 
foremen  and  of  the  opportunities  they  have  for  increasing  the 
efiiciency  of  all  railway  shops.     He  dwelt  on  the  necessity  for, 
all   those   in   charge   of   men    to    study   their   human    character- 
istics with  a  view  of  handling  them  with  the  least  friction  and 
with  the  best  results  for  the  company.     Speaking  on  the  subject 
of  "Safety  First,"  he  spoke  of  the  necessity  of  operators  using,: 
goggles  where  their  work   required  it,   and  of  the  necessity  of 
obtaining  a  glass   for  llie  goggles  that  would  not  break  easily. 
Clear  aisles  in  any  shop  are  essential  and  protruding  nails  in  the 
flooring  should  be  carefully  guarded  against.     He  called  atten- 
tion to  a  sign  that  he  had  seen  in  some  shop  stating,  "Safety  First  ! 
is  all  right,  but  a  careful  man  is  essential." 

Other  members,  speaking  of  goggles,  stated  that  it  had   been  J 
found  difiicult  to  have  the  men   wear  them  consistently.     One 
member  .said   that  an  emplojee  using  an  emery   w heel   w ithout  : 
them   should   be  disciplined.     Various  methods   are   adopted   to  . 
keep  the  goggles  in  an  antiseptic  condition.     Some  use  a  mixture 
of  alcohol  and  w  ater ;  others  use  a  steam  cylinder,  while  some 
use  a  mixture  of  one-half  wood  alcohol  and  one-half  water  for 
sterilizing,  and  then   rinse  the  glasses  in  plain  w  ater.     Several 
members    objected    to    the    lack    of    goggles    for    use    with    eye 
glasses,  stating  that  in  those  on  the  market  to-day  the  shield 
does  not  extend  far  enough  back  to  fully  protect  the  eyes.    . .  ■■; 

Many  members   spoke   of   the  necessity  of   obtaining  the  co-  ^ 
operation  of  the  employees  in  order  to  get  the  best   results  from  ! 
the  "Safety  First"  movement.     The  men  should  be  made  to  feel 
the  necessity  of  their  individual  help.    On  some  roads  the  mem- 
bers of  the  safety  committees  serve  only  three  months,  in  order 
that  the  spirit  may  be  infused  in  as  many  employees  as  possible.  • 

It  is  necessary  to  carefully  inspect  all  chisels  and  flatter  heads  : 
to  keep  them  in  proper  condition.     Some   roads  do  this  every  - 
morning  and  find  that  it  is  far  better  to  grind  oflF  the  heads  than  . 
to  have  them  dressed   by  the  blacksmiths.     The   following  are 
some   of   the   special   safety   features   reported : 

Use  paint  brushes  for  wiping  the  chips  away  on  milling  machines.     ""^   '-, 
L"'se  a  fine  wire   netting  under  balconies  to  prevent   material   falling  into 

the  machines  on  the   main   floor. 

Steel  blocks  recessed  to  receive  the  frame  are  used  on  some  of  the  heavy 

locomotive   cranes.  '    ,-      •  •..        . .     -  :- 

Stand  behind  milling  cutters,  not  in  front  of  them.  ■'       ..  '  ■:' 

.    Paint  the  sides  of  emery  wheels  to  prevent  the  men  grinding  on  the  sides. 
Platforms    fitting   over    the   top    of    the    Iwiler,    and    which    can    readily    be    ' 

handled  by  cranes,  are  serviceable  for  removing  dome  caps. 

Recessed  collars  shrunk  on  the  chuck  of  wood  boring  machines,  and  large 

enough  to  cover  the  set  screws,  are  being  used  by  several  roads. 

Use   portable   screens.  -    .f  ■  '^::  ^^,  ■.  '.y  r"     "O:-";,    -'■.<"'      •■ .     ..:>.■•.-'   ''^ 

Use  only  headless  set  screws.  •'■..'•>■     ■ '■  •     ■'.•"._/•".■■  '.••.'  r'::-, 

Bolt  plates  into  spoked  gear  wheels.    >    o:-"','  -'■-'-  .  .  -    v' ,' •"■  .'     ■..!;'■.•  V  .''':•  .v' 
Apply   springs  to  the  flap  of  fast   running  shapers  to  keep  the  tool   down, 

and   thus    eliminate   the   necessity    of   the   operator    using   his   hands   for   this     ' 

purpose.  y  .  Vv-.':  ■,-..  ■•  .-^    ■.    ;       :  •    '-  ■ '. 

Leave  the  paper  disc  on  emery  wheels.  ."  '"'.        ■■\'''-  '■  "  '  "'     r;..'  ~    "^ 

■    5>-        MAINTENANCE  OF  PNEUMATIC  TOOLS  r 

J;  J.  Sheehan  (X.  &  \V.) — When  the  delicate  construction  of 
the  working  parts  of  the  pneumatic  motor  and  hammer  and  the 
narrow  margin  between  efiiciency  and  inefticiency  are  considered, 
it  will  be  found  that  there  are  no  tools  in  the  shop  that  receive  . 
harsher  treatment.  ' 

Facilities  must  be  provided  for  the  removal  of  water  and  ■ 
dirt  from  the  air  before  it  enters  the  pneumatic  machine.  The 
removal  of  water  can  be  accomplished  by  having  a  suitable  sized 
settling  tank  provided  with  a  drain  valve,  close  to  the  point  of 
operation.  The  most  effective  strainer  for  keeping  the  dirt 
out  of  the  tool  is  that  made  of  a  double  thickness  of  muslin 
placed  in  the  air  line  back  of  the  tool.  The  pneumatic  tools 
must  be  kept  properly  lubricated.    On  tlic  Norfolk  &  Western 
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III  Mir  •<  to  «!n  tliv  work.     With  this  rcanior  the  work  i-  tlime  on  a 
ra(1i;il  drill  aiul  can  l>t'  t"mi>-ht<l  in  alioiit  JO  niinntcs. 

Insi<lii>:4  1ii>ol>  niadi;  <>t  hii^h  >ptcil  >t(.rl  ha\c  hocn  fotiiid  to 
l»v  c.NiK'iisi.Vf.  fuiJ  tlie  life  of  ihr  tool  i<  very  ^]lort.  <hu-  to  ilu 
hritiK-ms<  nfttiG  >tcj."l  ami  the  variation  in  the  tt-mpcr.  These 
art-  now  made ol  vanadiinn  ail<>y  stttl.  uhiili  ro>t^  a|)])ro\imattly 
L^  V»nt-  a  jnuitid.  Tiii;  eo>t  of  prothuiioti  ha>  tutu  rtdiicrd  1>> 
•  alnint  t\v.o-third>  aud  tlie  avvraue  lite  ot  tlir  UhA  i-  iidiyir. 
'.  Fiy.'  ll^slHuys  a  driniiii;  device  for  drihini;  IioK^  in  the  side 
•"lieA-t^  of  hu'(>iTio(i\t''  lioiU'rs.  It  i--  \ir1nall\  a  portalfif  drill, 
lH-in.r  oi)er;vttd  liy  an  air  tnotor.  I'hv  nrntor  i>  hrl<l  on  a  urarttl 
ht-ad    ojH'rathiii   rtii  a  :U'ad   siTi'W   si^  on    a    larue    fratnr, 

vvljiVh    is-   Miftieicntly, -heavy    t<»   ;;ive    tht-    iiropi  r    >taliiHt>        Tin- 


""Fig.    to — Arrnngenient    for    Holding    Air    Motors   for    Drilling    Boilers 

»1ic»lur  may  he  raisvfl  or  Kiwered  as  dt->irid,  jirovi^inn  al-o  luin^ 

■  ftvatle,tx>  clamp  it  at  .my  an;.!.;le  to  tin-  >pin<iK-.  «  hain>  an-  ^i>nu- 
linics  thniwn  around  tht-  hoiler.  as  in<liiatrd  in  thi  ii!iotoi.;raph. 
for  'greater  stahihty.     Tiii>  has  heeu  jonnd  to  In-  oi   -rtatrot  cun- 

;  venii-ncv  in  drilUni:  >taylw>lts^  stiKl;!.  t'tc..  in  >idr  -h(tt-.     W  i-  al>o 
;   Hse  a  i!au£r  pimch   for  punehinu   .i.nki-t-.    IS   IioK-   at    on»-   I'low. 
:     \vith  t-<jnal>])ai-in'4.   ."',.. 

:';;!;.   llt-iirik>«>n  ;((.\  &'^-K;\W,.>--T!r-  <^  \..rth   W  « -ti-ru 

;   has  (.liniinated  the -key  type  of  crosslifjtd.  and   i-  n<>\\    ti^iir^  th< 
<l<->i!in'  in    whi.cii  .the  ivston    1<><1    i^    ht  Id    in    tin-    n-n^^luad    ]<\    a 
laritf   ea-'tk-  nnt,      Kiy.    11    ^h«n\>   the  dii-<.    for   makini:   hotli    tlu 
hlank   and  ca>tle  tint <•.   the   die>   ht-iny   made   in    tlii>   i-a>e    lo    til 
"a  (>-ri,).  .\jax   fof^inu  machine.     The  < Ho  arc  -Ncctional.  and  each 
I^df  die  cnnsrstiieifseJk'Cii. distinct  pieces.     The  main  h<'<Iy  of  thi 
ilre  i<  inatff  of  cast  tr«ni :  the  reniainintr  I'ieces  may  he  either  ^oft 
.Mt-el  i<f  tivol  .-^teel.     If  tirey  are  made  of  tool  >teel  the>   should  he 
tempered,  and  if  niade  of  r.oft^tei'1  tiny  •should  tie  ca-ie-hardem-fl 
;;  As  will  l»e  rn^lcd,  the  out>.ide  plate  rs  recessed  to  carry  anotlnr 
■phitey  the, ohject  Itt-inj.'"  t(y^  1^^^^  the  replacement   of   tin-  out 

side    plate    ill    ca>e    <>f   itccident.      The    part-^    are    litilud    to    tin- 
main   l>ody   ui   the  tlie   hy    1-in.    >tnd>.      The   liar   i^    nji^et    in   the 
'Tiottfihi  recess  of  tile  die  and  the  ca.-itellation^   formed.     In  tlu- 
. .top  recess  tilt'  cenfcr  fs  l>iniched   out.  comitletin;^   the  Maiik   nnl. 
()ivl\'   t>ne   heat    is   iKH'csvar.\    to   do   thi>    work.      hrom    J    .-in    lo 

■  4'  i-in.  nnt>  niay  he  made  vvirlv  the.-*.;,  dies. 

~-:  '■■■■ '.'\:  '':J ■■-'.':  ;  .\tif<icv<'<\i>Si  ■■-.'•■ 

.::\inm>I>fcr4>fitrti-restiii;;  devices  were  d<--i  rilpid.  ,i  lilackhoard 
-  heina":  inrovided    t\>r.-!n;vkinL'    -ketvhC'>>   -  .\    nuih.Hl    of    making 


;^:;;.>-V  yoL.  89.  Xo.  8 


split  keys  from  Hattent-d  -era])  liilie-  was  mentionetl  hy  Mr. 
.Shaffer,  of  the  Illinois  (  eiitr.i  .  .\fter  the  tnhes  have  heeii  llat- 
leiied  they  are  pnnche<l  to  si  a|>e.  K-axin;^  the  licn<l  at  the  side 
of  the  tnlie  caused  hy  the  lla  tenin^:,  to  hold  the  keys  to.uether. 
An  iiii^enions  home  maile  nniter-al  joint  which  was  of  simple - 
construction  wa-  nu-nti<nied  lj\'  one  meniher.  It  consisted  of 
two  I  -holts  linked  to;.;«-ther  and  fittin.u  in  the  shafts,  hejtiy 
held  in  the  >liafts  hy  set  sci  ews.  Several  menihers  spoke  of' 
their    sticcess    with   inserted    |ooth    reamers,    holdint:   the    teeth 

lK>we\er,    that    they    shonld    only 

li.mu-ter  and  over.     lu»erted  tooth 

Inus  at  each  end  of  the  teeth  to 

the  hod\    ol   the   rt-.inu-r.  to  pre- 


li.\    caiilkint;.      It    was   helie\ed 
Ik   n-rd  in  reamers  of  l'4-in. 
tai'i-r  i-t-;nn»-i"-   wen-  niadt-   wit 
lit   in  correspomlini;   pockets  i 


vent    climhinu   out.      .\    sncces-lfnl    inserted    tooth   taper   tajt   was 
ai^o    mentioned    as    heitv.,'   ol    -Ijiecial    ad\ antaye    in    rcamin^i   otit 


ii<l  ta]>piiii:  hhnvolT  cock  lioK-L. 


s.\i  11  V  hkst 


K.'jt.McKeni.in    (  A.    T.    \ 
amount  of  money  spent  in  mak 
to  eliminati-  per-onal    injuries 
accomplished  iinli--  tlu-  co-o])et 
!■«    ohtaiiied.      \\  hiU-    tlu-   nu-n    ; 
matter   liien-    is    still    nee<l    for 
emplovi-i-   seO*i   anythinL;   ha'/ar< 
special  i-lTort  to  notify  tlu-  jin 
c.iii    In-   niniilii-il,   not    ciilv     for 
liroirction  of  hi-   fellow -workm 
l>rin-_;    accident-^    upon    tlieiiiseh 


■^.  K.) — Then-  ha»  heeii  a  lar.ire 
IVU  safety  improvements  in  order 
o  empl<\vees,  hut  this  cannot  he 
ition  of  e.u'h  and  every  employee 
e  -how  in,:.;  more  interest  in  tlK" 
t:reater  c<j-o|»eration.  When  an 
)n-  or  nn-afe  he  should  make  a 
ler  parly  so  th;it  snch  conditions 
his  own  protection,  hnf  for  the 
n.  in  man>  in-tanc<.>  t  tui>h>yces 
>   h>    heinc   carele-N   an<l   i)l;icini;" 


tliein-«-I\  e>    in    danger    when    tlu-\    conid    ea-ily    .-ixoid    it.       The 
«.lio]i  should  he  maintained   in  li  clean  ancl   sanit;ir>    condition  as  ' 
an   unhealthy  man   i-  more  lialle  to  he  careless  and   thu-   injure, 
him-eli   or  hi>   lellow    workmeiA     When  tniployees  hnd  it  neces-, 
sarj     to    pass    thron^k   railroa4   y.;irds    in    .uoiiiy    to    and    from 


Fig.    11 — Dies    for    Forn 

work  lluii  --lionlil  In-  )io^iti\r  in 
liojipiiii.;  on  and  oil  moxini:  locoi 
111  ap])l\iny  or  removing  hells 
out  tlu-  -hops,  tniplov n--.  otlur  t 
should  not  he  allowe<l  to  hail 
liavi-  occm  re<l  to  tho-e  who  are 
cannot    he   exircisid    in   monntin 


w  lieils. 
I0II0W  iiu 


linprojn  r   nisptetU)!! 


tnictioii..   loi-liiddinu  ihem   Irom. 
ioti\t-s  an<i  car.s.        : 
rom  \aiions  machines  thronyh- 
in  ihost-  assigned  lo  this  w<nk 
c    them,    a,s"!*<+iolVs    accidents; 
inexperit-nced.     Too  nnich  care. 
:   and    taking   care  of   '.;rindiim 
There    Ii,i\c    lieeii    tium  roll-    ;iccidents    caused    h\     the 


ol    \\lu-i-l->;   wlu-t-ls  monnte<l   on 


improper  si/ed  sj)indles ;  wheels  notinted  with  only  one  ll;inge; 
llaii'-^es  liaxim:  liiu-ven  liearin;.;s  c  uisinLr  wheels  lo  crack;  llaiiLit-s 
ol  ditfereiit  diainett-rs;  loo>e  er  lery  wheels:  imjiroiier  method 
of  Iniiiu;  iij)  tlu-  wheel:  fori  in -.^  wheels  on  tai)er  arliors; 
wiieels  rnnninL;  ;it  improper  spet  1 ;  wheels  rnnnint;  out  of  triic,- 
:ui<l  improjver  rest  usi-d  for  eme  y  wheels  permittini:  the  work 
to  i)ass  down  hetween  the  \vlu  .'1  and  the  rest.  It  has  heen 
found  to  he  had  practice  to,  alh  watiy  emery  wlieelto  he  ini-' 
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iiuTM'cl  ill  water,  especially  where  half  t»£  the  uheelw  iili- 
niersed  ami  the  other  half  is  not.  Thi>;  throws  the  wheel  out 
of  halance.  It  is  also  had  jiractice  to  uriiid  on  the  side  of  an' 
.cnu-ry   wheel.     Tiie  tlircads  t»n   tiie   >j)iiidli'   of   an   enury   wheel; 

•  should  run  iti  the  op.j)osite  direction  to  the  way  the  vh eel  rims, 
as  the  nuts  will  hecome  loose  and  the  wheel  is  liable  to  fly  oil  the, 
arhor.     Care  sfionld  also  he  taken  to  see  that  the  drivin-^  helts 
do  not  hecotnc  cnxsed.     .Xhii  who  are  called  upon  tQ  do  a  larjie 

.  atnonnt  of  unndini:  on  cnury  wheels  should  l>e  provided w.ith 

>fro!ii;Ies.    .  -■  ;-.-,.-.,..:.^  ;.:■;.;;■;_.'-,,-■  •    :,-;'.:/, '.  .  r  "^ '■  ■*  .^v:.. 

'      The   followin:-r  items   shonhl  ho   watched  carefully  to   prevent 

•  uccithnts  :     Projtctiny  set  screws;  walkiujj^  under  loaded  cranes; 
.  nsinuf  ueatlier-worn  or  oil-rotted  rope  for,  hftinu   heavy  loads; 

ijsinc  defective  chains  or  hqoks ;  iK^rmhting  tools  to 'lie- left 
where  they  may  fall  on  the  heads  of  workmen  ;  iJ<e  of  defective 
iiannuers  and  sledges;  splittin-^  nuts  with  a  chisel;  wearin.ii 
yloves   when   operatin:^   machines,    and    wea,riiiif   loose •  <w-enill>>; 

■  pTlssinu  in  front  of  locomotive  hoilers  whmtiihesat^lK'Htff 
moved;  loose  hrick  or  cinders  on  overhead  walls;  slKwtinu  out 
of   frame  lolts  with  dynamite  duriui:   working:;   hours;   defecti.ve 
shop  ih)ors,   and   the  use  of  chii)pini;   hamniers   f or  dri\  iiijj:   in 
reamers.     We  have  Iieen  able  to  materially  reduce  the  nmnlver 

' Of  accidetits  h\-  the  adoiuioii  of  the  safety  attachment  on  sec- 
tional   e\-f>anders,   eliminatinii   the  jmssihilities of   the  j)in   living; 

-  out   an<l    thus   injuriui;    the   operator. 

"  ^  <  iiist  <ist«ettner  (f.  M.  &  St.  1 '.):-:  To  overcome  danuerqiis 
eonditioiis  it  is  necessary  that  the  co-openilion  of  the  men  he 
qhtaine*!.  Cleanliness  and  tidiness  -^Iiotdd  he  one  of  the  first 
rules.  The  emery  wheel  protection  hood,  inchulini:  an  adjustahlc 
ylais^  tor  prfitectiiiu'  tlie  employee,  is  a  very  koo<1  safety  device,  v 
fof,  ;ls  a  nde,  the  men  will  not  always  wear  the  yo,uules  whetV^ 
doinj,'  this  work.     In  making  ;.;nard.s   for  machinery  they  shoidd 

■  he  constructed  at   as  low    a  cost   as  practicable,     Comnion   sense 
and  a  little  pootl  judgment  by  the  o|)erator  hinrself  are  feqm'red 

-  to  make  "safety  first"  a  success.  '     ■-'■'■,'■■  i  ■■.'■':■:,  :i'--  ■'<.:'■ ''■^:  ■::'/■ 

,  W.  1'..  l-'letcher  n'dt  Kaihvay  of  Chicairo')'  .\  larce  mimher 
of  miichine  manufacturers  have  altered  the  construction  of  their^ 
machines  in  order  to  rethrce  to  a  tnininuun  tlie  possibilities  61" 
injiiiy  to  operators,  (^nc  very  imi>ortaut  factor  iti  the  elimina- 
tion of  injury  to  shop  employees  has  been  the  ad<iption  of  motor 
driven  machinery.  The  special  coutrollini;  features  for  machines 
have  also  add  til  a  j^rcat  <leal  t<)  the  saifety'of;  .4i<)ps.  The  tool 
foreman  is  in  a  position  to  greatly  assist  in  the  "Safety  First*' 
lampaitin  l<>  heinii  sure  that  un>afe  tools  are  Hot  l»assed  out  to 
the  workmen.     Every  etTort  siiotild  he  made  hy  the  fornn:ui.  as 

well  as  the  safety  eommitteeiJii  enct)uragin.i;  the  tnen  to  report 

all  luisafe  conditions;      -       -  >;'    v  ■     ^,-    :''■''--■■['■■'- '.^  /■ 

IVom    a    study    of    accidents   it    has    been    fotintt    possible    to 

eliminate    only    50   per    cent. of    the   injuries    by    yuardini;    the 

/machinery*  the  other  half  are  the  direct  result  of  cari'lessness 

"by  theinen  and  must  lie  overcome  by  the  education  of  each  ■ 
jtidividual  workman.  A  !.;reat  deal  can  be  accomi)lished  in  this  . 
direction  hy  closely  watchiiiir  the  actions  of  each  new  employee 

"to  see  if  possible  ^vhether  i»r  not  he  is  inclined  to  be  careless. 
CarelifS-s  employees  should  )»e  carefully  itistntcted  and  warne«I 
Jiuainst  (laui;er.       .  .  :  /       :.      ^ 

'ieor::e  .\ntt  ((".  <».  W . '  — It  i*<  the  duty  of  v\er\  emi>Toyee 
t«  rt|)t)rt  diuiyeri^ms  con»lition>  inune<liately.  Aliichinery  >honld 
l>e  kept  in  proper  cotKliti<>ii  and  i;  rind  in;.;  wheels  inspect  etl. 
re!.;ularly,  to  see  that  the  spi-ed  has  not  In-eu  a!tere«l  «iur  imi)roper 
ilanyes  substituted  or  the  h<><><ls  renro\  ed.  The  a\  er.iire  uriuilinu 
wheel  i<  not  hrokeu  under  tair  usace.  Other  sal eyuards  which 
Vvill   lulp  to  eliminate  accidents  are  i^ood  Uyhtingv  whitewashed/ 

walls  aiul  ceiliiijis,  which  serve  a  dotilile  puri)ose.  as  they  are 
sanitary  and  help  to  jimvide  plenty  of  liiiht.  The  eantrways 
>h(»nld  bf  kept  char  au<l  the  lloors.  especially  around  machinery^ 
should  be  kefU  iti,  good  condition.  It  is  o  ^wxr^pUin  to  iwsil 
hiilletius,  as  accidents  happen,  .statintt  liow'  tliey .  Happened  aii<l ,. 
makinir  comment  on  them,  showiui;  how  they  Could  ha\'e  been 
prtn «.i<ted.     Hy  doinj;  this  the  employees  will  liecomeintereste<l. 


e>peciiil|y  when  a  fellow   u orkmtiii  is  hurt,  aiiid  will  undouUedly 
l«Mjk:  out  t<v  sec.  that  he  does  not  s<?t  in  j  tired  ih;  the  same  niainief.  ■ 

-■':!/■:•-■"■■/■":■■"'■;■■•■.:-  '•-...;  .^  .    BisctssioK;/' '•■'  :^; //'.'';■•/.•;-■  ^.;..     ;     /■'> 

:. :.  \V.  G..  j'tex'.er,;  gcuvral  foreniait  of  tjie..  Xash\  ille.  (.hattaiKJo^a. 
iV  St.  I:'mns,  was  called  <>ii  to  make  a  few  remark>  at  the  Tiu.-**- 
day  moriwmr  session,      lie  spoke  of  the  inip<vrtanee  of  the  t<wd.. 
foremen  and  of  the  opportunities  they   have   tor  increasiuy  lite 
ellkieticy  of  all  railway  sho|>s.    ;  He  dw^lt  cmV ihc  i^ 
all   tho«e   in  /charge  of   nieti  U)   study   their   human   cInVraoter-  " 
istics  with  a  \ie\v  of  handliiiL;  thetn With  llie  least   friction  aiid 

with  the  In-st  re>uhs  for  the  company.'    StKakiuii  on  the  subject 
Off  '*Safet\-  'Firstv"  he  spoke  of;  tlie  tieix'ssityuVf  op^^ 
V«S>il*s;^vUepe  their  work  reqnir<>d  i'l,  arid  of  tite  necessity  of 
obtainitii;   a   'ilas>    for  the   L;<>t;,uleis  that  VVtndd  not  break  easily.- 
Clear  aisles  in  any  slio|)  are  essential  an<l  protruding;. jiails  in  the 

.  lloorinii  ,shfi»uld  be  carefully  unardeU^ajiaiiist  lif^.caHeil  "^tten/ 
tiou  to  a  >i^n  that  he  had  seetr in  Sjcwne/i^hop  statting,  ''Safety  First 
i*  all  rii;ht.biit  a  careful  Juan  is  esseiltial." 

Other  tneml«.>rs,  speakin,:;  of  jipyj^Ies, "stated  that  it  had  bectt  • 
foinid  dillienlt  t<i  have  tlje  nu'ri  Avear  thent  con  si  stent  l\.  One 
member  sjiid  that  an  ttn|»h\vee  ;iising,  an  enierx  wheel  without 
them  slutuld  lie  disciplined.  Variotis  methods  are  ad6|rte»l  t<> 
ket-p  the  iiotriiles  in  an  antisejitic  condition.  St>ine  «^e  a  miNTUre 
of  alcohol  aiMl.\vat*?r;  other>  "sc  a  stfatn  cylinder,  w; hi le  xwnc. 
use  ti  rriixttrrc  qf  q^K^-half  w«H 

sterrlizim:.  anvi  then    riuse  the  plasses;  ill  fdai'n   water.     Several 
member.s    ohjecteil    u>    the    lack    €)f}ioiijiles    for    tisy   with    eye' 
ulasses,   statiH.i;   that   ill  those  on   the  market.  tO'day   the  shield. 

.  .doe§  noi;  ext«id.  far  enoiiKh  l»ack  to  fv»Hy  i»rottyI  the  .c\-.es/ ..  .■ 
'^fiuty-  members  Vpt »ke  of  the  uecfissilv ,  .x.kf  <»l (t.iiniiti:  th'<J  c<v 
<>f)eration<>f  the  tniphnee*  in  or^cler  to  :;et  thi-  btM  r-cndts  from 
the  "Safety  Eifst"  movement,  ITie  men  shouhl  be  made  to  feel 
the -iiecessity  of  their  individual  ltelj|i.  ihl  5onMJ  roads  the  inetn- 
bers  of  the  safety  committees  ser\e  only  three  moiiths,  in  order 
that  the  spirit  may  Ik-  infused  in  as  rviany  emplti\  ees  as  powibh-. . 
It  is  necessary  to  carefidl\  inspect  all  chistl>  ;iud'  tlatter  he.a<ls 

;t6  keep  them  kKprojKr  crmditioriv.  ;S<>mer  roads  do-  thlsVvtTy.- 
momini;  and  find  that  it  is  far  l»etter  to  irfind  otT  the  he.a<ls  than 
to  have  them   dressi-d    l.y  tlie  biacksmiths.     The,  fo|lrt\vi«ji   ar«!/ 
some   of   the   special    safely    features   reporttnl  r  :      '    .  .     .. 

;     't*s<-  iKtlnr  lirushts  .i<ir  ui|>iuK  ilu-  chips.Ayia.vv  '«)  mrllinii  iti;««-4iiiu>.:. '  ■     ■■  - 
i;»o   a  t'nic  wir^   lu-lliinr   uiuli'r   i>.ik>Miies  l.r  |iri'.vtiM  \  niatcml   taJKiitt  iiil-> 

;  Su-vl  lilooWs  .rccos.s«;<l  ii>  r«vi-iv<-  itu' iraim'  artV  uw^l  •>i.i.:s<»j.n«:.itt  tfio  heavA;- 
loofiniotivi-    cnrtioS;-  .      ,-     •     -";'        •        ;•    •.  ,  '^    ■■./...■  .v^■^•::■^  ^^ 

;  .Siaiv<l  hcliind  -nulfitjg  omtiTs,  tmi  in:l'r«njt  i^f  thVn«4    ■'■;  .  ..  ■    .  ■..-."■;:■..'' 

..    farht- <lu'  s^^  cim-ty  vvlu-ots  to  |>r»-yfiit;.tlK'  jiuit.^iiidiiig  iiu  tlic  ■si<l?s.-. 

;iM;tifornis   liftinjj  ovt-r   rlu-    t-ii>   of  ilu-  t).iil«r,    ;ui.t   wUioh    csm  .c«;a«!ity    ^».^. 
tpiHillfil   by  er;iiu"S,  are  >i'r\-ic«-alitf  l«>r. fonK»viii>;  diViiu-  t.'.-ip'^:.-     .-   V   '  :  .  -      . "i 
k<i.-<-«.s<'(lV«  "liars  slirtiiik  "it  tju-  ititipk /.r  M.«(rl  iF.jri'tiK  Wat'lnncsi  itht:  laygi- . 
i-iU'Ugh  l/r  lovvr  the  sit   st^t^v*.  are  lH4?ig  usett  hy  >e*e.ra1   r'<a<ts....,      ; 
.  :   t[*se' jHMtable  ;scr«?ens."  -.■,/.■•;;/ ^     '     .'/      .''■:'■■■..!/'-,■■; 

■■      I'se  (.rtiVy  Iic.'Kit*''**  i*et  >tTi-v;>>.         ,■  -.  -  '  '- "v.r:-   '  ,^.  .•    .     \  .  ;     .'    -^  ~     ■: 

Bult  plates  Mill)  siKiked  gear  wliei^s'.f         ■     -■^;,-.  ■;  ■       ;.■'■'■('     ..;■,■•.  ^r '-;.    .; 
Apply   springsto  tin-  ttap  ui   i';i-ii    lUiiiitHv   sTiapewi..  .fcvep  ttu-to"l  ^'t-iwii. 
:Mitl    ihii!.    ehiiiiDati-    till'    tni-e?sit>  '  >tf    «l«f;"peraHitviSMij:    hi*    hands    t'lr  .litis 
;pvirjM>s*;,.;         ,    .  .V  .-■•:■;■•./..:.■■.  1.  -■•;■■■  ".^    "-   '  '  /    '■     .■•"'' 

,        i-eave  the  I'.i|iiT  <li'>e  ini   riinrx    vstit-tts.'  "       '         "        ^ ;  :",;."■;  i '.    .  . 

AIAIMKNANCK  OF  PNKlMAIIi:  TOOLS '> 

1,  j,  Sheelijm   (I  N.  \   W   1     A\1icn  the  delictte  wiistruetion  of 
tlteworkinji  parts  <>f  the  piieninitticjimtorM^^ 
narrow  m/iriiin  bet wecii  et'ticieticy/and  incfiicit'ncy  aire  co!vsi<lered. 
it  w  III  be  fotuid  that  there  are  iiotitwls  in  the  shc»p  <hat  rtveiv^ 
harsher  tteatiweitt.  ■'■:,         .  ,       ^  .' 

.  Facihties  intist  be  provi<led  for  th^TertKnal  of  vv:rtera«d 
;dirt  front  tlie  air  Itofore  it  i-nters  thv  ptieuniatic  machine;  The 
removal  of  w  .iter  can  be  acc(»tn])li<he<l  b\  liax  inj^  a  stiitable  si/tHl 
settling  lank  pro\idcd  witli  a  drain  valve,  c|ose  to  the  iM>inl  of 
•iperatiou;  TV  most  effective*  strainer  fed'  keej.insi  the  dirt 
oiit  of  the  t^H)l  is  that  titiule  o£  a/double  thickness  of  muslin 
placed  iti  the  air  liiie  back  of  the  tool.  The  pneum.itic  to<>Js  ' 
inust  he,  kept  properh    hil.ricated.  _^  thi  the  X<Hf«dk.  iV.  AVcstvrn 
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a  satisfactory  and  cheap  lul)ricant  has  been  found  in  mineral 
lard  oil,  one  containing  marked  emulsifying  properties.  Drills 
and  hammers  should  be  standardized  as  far  as  possible,  both  in 
styles  and  sizes,  as  it  makes  the  maintenance  easier  and  a  smaller 
number  of  repair  parts  are  required. 

A  simple  arrangement  for  holding  air  drills  while  they  are 
being  repaired  consists  of  a  plain  screw  jack  which  has  out- 
lived its  usefulness  as  a  jack.  The  handle  of  the  drill  may  be 
placed  in  the  hole  in  the  head  of  the  jack  and  clamped  with  a 
set  screw  inserted  at  the  top  of  the  jack.  This  will  readily 
permit  of  holding  the  drill  firmly  in  any  one  position  desired.  It 
is  important  to  know,  after  a  drill  has  been  overhauled,  what 
per  cent,  of  its  rated  energ>'  it  will  exert.  Fig.  12  shows  a 
method  pf  making,  a  rough  test  for  this  purpose.     A  hydraulic 


.:.■-'?■.    Fig.  12 — Apparatus  for  Testing  Air  Motors       .'..n;    ■■: 

;•  jack  is  placed  in  a  frame  in  which  is  placed  the  pneumatic  drill. 
A  hardened  friction  ball  is  placed  in  the  drill  socket  and  runs 
in  the  corresponding  friction  bearing  in  the  top  plate  of  the 
frame.  The  pressure  cylinder  of  the  jack  is  connected  to  the 
gage  at  the  top  of  the  frame.  After  the  motor  is  started  the 
feed  screw  is  screwed  down  on  to  the  jack,  increasing  the  fric- 
tion of  the  ball  in  the  socket,  thus  giving  a  combination  of 
torque  and  thrust,  exactly  what  occurs  in  feeding  a  twist  drill. 
The   area   of    the    contact    between    the    ball    and    the    roughing 

;:.  surf  ace  may  be  regulated  to  give  the  friction  desired.     If  the 

:'  -record   of   a   drill   of   a  particular   class   when   new    is   800   lbs. 

on  the  gage,  this  will  be  considered  100  per  cent,  efficiency.     All 

other  tests  of  the  same  class  of  drill   are  compared   with  the 

original  record,   and   no  drill   is   allowed  to  pass   below   75   per 

' -cent.  A  drill  failing  to  meet  the  required  pressure  is  thoroughly 
examined  for  wear.  In  many  instances  the  piston  will  be 
found  to  have  been  worn.  It  is  expanded,  by  heating,  .002-in., 
then  a   turned   plug   of   the   required   diameter    is    inserted   and 

■the  piston  allowed  to  cool  on  the  plug.     The  plug  receives  the 


heat  from  the  piston,  and  aftrr  it  is  sufficiently  cool,  it  can  be 
easily  removed,  leaving  the  pijton  expanded  the  proper  amount. 
Cylinders  have  also  been  closed  on  certain  classes  of  drills  by 
pressing  through  a  block  bored  to  the  required  size.  This  has 
produced   satisfactory   results. \ 

In  the  pneumatic  hammers  It  is  found  that  if  the  valve  cas- 
ing is  worn  .002-in.,  the  hammer  will  be  unfit  for  service.     In 


order  to  locate  the  difficulty  i 
at  hand  to  trv  the  hammers. 


this  respect  a  new  valve  is  kept 
The  valves  are  purchased  .002-in. 


over  size,  thus  allowing  a  certain  amount  of  reaming  to  put 
them  in  working  condition,  [t  has  also  been  possible  to  take 
worn  valve  casings  and  roll  tl^em  in  a  sheet  iron  roller,  closing 
them  a  sufficient  amount  to  dut  them  in  serviceable  condition. 
The  joints  between  the  head  and  the  cylinder,  and  between  the 
head  and  the  vah  e  casing,  should  receive  close  attention.  When 
they  become  uneven  and  leak  llie  facing  tools  shown  in  Figs.  13 
and  14  are  used  to  correct  th^  trouble.  The  feed  nut  for  the 
facing  tool  serves  as  a  guide.  , 

John  B.  McFarland  (N.  Y(  C.  &  St.  L.)— The  air  motors 
for  the  use  of  the  boilermakers  are  kept  in  the  boiler  shop, 
and  those  for  the  machinists  are  kept  in  the  tool  room.  Once 
a  week  they  are  filled  with  lut)ricant  and  inspected.  The  ham- 
mers are  cleaned  and  oiled  onte  a  day  when  in  use.  We  have 
overcome  trouble  with  broken  tangs  on  the  square  chuck  sockets 
by  cutting  off  the  left-hand  thread  on  the  chuck,  replacing  it 
with  a  right-hand  thread,  and*  screwing  on  a  nut.  The  other 
end  of  the  nut  is  made  to  fit' the  threaded  end  of  the  motor, 
tlie  nut  tightening  on  a  shoujder  at  the  same  time  that  the 
taper    shanks    tighten    in    the   ifiotor    sockets.      With    the    chuck 


fitted  in  this  way  it  is  possible 

the  capacity  of  the  motor. 

In  the  small  hammers  a  bu 


to  drive  a  square  socket  tool  to 

hing  with  a  taper  hole  is  used, 
and  a  taper  shank  is  made  on  a  I  tools.  The  bushings  art  reamed 
out    with    a    Xo.   2    Morse    tapfer    reamer,    which    leaves    a    hole 


tapfer 


Fig.    13 — Tools   for    Facing    Air    Hammer   Connections        ■.    ■, 

about  54  '"•  on  the  large  end|  and  allows  the  use  of  54  *tt. 
octagon  chisel  steel  for  tools.  jThis  has  stopped  the  breakage 
of  shanks' on  such  tools.  A  buLhing  will  last  from  six  months 
to  a  year  before  it  becomes  top  large  to  impair  the  stroke  of 
the  hammer.  This  has  been  triW  on  large  hammers  with  good 
results. 

E.  G.  Nabell  (Southern  Ry.l — In  selecting  pneumatic  tools, 
the  economical  operation  and  dne  cost  of  maintenance  should 
receive  the  first  consideration,  not  the  first  cost.  As  a  means 
of  producing  better  maintenar  ce  and  higher  efficiency  from 
pneumatic  tools  the  operators  Ishould  be  educated  to  use  the 
tool   that   is  best   adapted    for  me   work   at   hand,   and   to   take 


■■i'*- 
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proper  care  of  the  tools,  particularly  with  reference  to  dropping 
them  or  striking  them  with  a  hammer,  or  allowing  grit  or  any 
foreign  substance  to  get  into  the  throttle  of  the  machine  when 
it  is  not  connected  to  a  hose.  All  pneumatic  tools  should  be 
inspected  and  tested  at  regular  intervals,  cleaned  and  thoroughly 
lubricated  with  a  good  grade  of  lubricant.  By  keeping  a  close 
record  of  the  repairs  to  the  tools  it  will  be  possible  to  determine 
just  what  and  how  many  repair  parts  should  be  carried  in  stock. 
When  the  tools  are  sent  to  the  tool  room  for  repairs  they 
should  be  taken  apart  and  thoroughly  cleaned.  An  air  hammer, 
when  not  in  service,  should  be  kept  submerged  in  a  good  quality 
of  light,  clean  oil  to  insure  the  thorough  lubrication  of  all  parts 
and  prevent  rusting.  Where  possible,  it  is  desirable  to  confine 
the  repair  work  on  pneumatic  tools  to  one  mechanic  who  has 
become  thoroughly  familiar  with  the  tools. 
Si-  '  August  Meitz  (M.,  K.  &  T.) — It  is  a  good  policy  to  adopt  a 
standard  for  pneumatic  tools  on  any  one  railroad  system.  This 
would  reduce  the  cost  of  repairs  and  maintenance  about  50 
per  cent,  as  well  as  reduce  the  expense  for  repair  parts  to  be 
carried  in  stock.  The  operators  should  be  educated  in  the  mat- 
ter of  the  proper  use  of  pneumatic  tools ;  that  is,  they  should 
use  high-speed  motors  when  they  are  required,  and  slow-speed 
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motors  when  they  are  required.  Much  damage  is  done  to  the 
motor,  as  well  as  to  the  tool,  when  this  is  disregarded.  Good 
engine  oil  should  be  used  to  keep  the  motors  lubricated,  and 
it  will  also  be  found  to  pay  to  use  some  light  grease,  such  as 
Keystone  or  vaseline,  in  the  crank  case.  The  motors  should 
be  kept  in  good  repair  and  inspected  regularly.  It  has  been 
found  to  be  good  practice  to  place  the  hammer,  after  it  has 
been  in  service,  in  a  solution  of  gasolene  and  signal  oil,  mixed 
half  and  half,  as  small  particles  of  rubber  from  the  hose  lining 
frequently  lodge  in  the  chamber  between  the  handle  and  the 
throttle  valve.  The  gasolene  will  cut  the  rubber,  and  by  blowing 
the  hammer  out  with  compressed  air  the  refuse  and  foreign 
substances  will  be  removed. 

Discussiox         ■  ■*•■;";'■'': 

It  was  believed  that  excessive  oil  in  air  compressors  gets  into 
the  delivery   line   and  gums   up   the  throttle   valves   in  the   air 


hammers.     Wliere  this  carbon  dejposit  has  been  found  some  cut     -■     >. 
it  out   with   gasolene,   while   others   have   succeeded   in   burning  >  -C-  '■ 
it  out,  the  throttle  being  removed,  and  then  washing  in  gasolene.  ;-•."'; 
Some   roads  insist   that   the  men   lubricate   the   hammers   every";'  ;. 
hour ;  the  hammers  are  assigned  to  the  men  and  they  are  re-  *'  v., -^j 
sponsible  for  them.     On  the  Santa  Fe  the  air  hose  is  inspected   -    y,. 
regularly  and  the  air  hammers  are  turned  into  the  tool  room  for-.  -. 
inspection   every   night.      The   men   are   required   to   remove   the  .-'■  aV; 
hose,  and  oil  with  a  special  oil  that  is  provided,  after  the  ham-  '    ■   "•. 
mer  has  been  used  for  a  considerable  time.  . .  ,,.,;      ,„:,..,-     ..■..■■■■'■':-■',' 

;^    GRINDING  AND  DISTRIBUTION  OF  TOOLS  /''■/:^^V 

G.  W.  Smith  (C.  &  O.)— On  the  Chesapeake  &  Ohio  the  tire  /vj^ 
turning   tools,    after   having   first    been    ground   to   the    standard     ■::■;" 
gage,  are  maintained  by  the  operators  of  the  lathe,  an  emery.;.:.'.;: 
wheel  formed  to  the  standard   shape  being  used   for  this  pur-  ■},•.; 
pose.     For  lathe,  planer  and  brass  work  a  chart  is  made  show*- .-.  •' 
ing   the    shape   and    class    of    work    the   different   tools    are    re-  'V;' 
quired  to  do.     For  touching  up  lathe,  planer  and  various  other  .  ■^f-;  .• 
tools,  general  purpose  grinding  wheels  are  installed  in  different  V  :' : 
parts  of  the  shops  for  the  convenience  of  the  workmen.     The  /  ;'-' , 
twist   drills,  however,   are  ground  to  a   standard   of  59  deg.   in  "V-.'V- 
tlie    tool    room.      The    milling    cutters    and    large    reamers    are  ..:•'.:" 
ground  in  the  tool  room.     Gear  cutters,  reamer  cutters  and  tap  ;.;;^ 
cutters  are  ground  on  a  dished  wheel.     With  this  style  of  wheel-'    .;.,. 
it  is  possible  to  grind  to  the  bottom  of  the  flutes  with  ease  and  'V  %  r 
a  good   cutting  edge   is  obtained.     It   has  been   found   that  the    \  •=  r.; 
dry  grinding,   if   care  is   exercised   and   too   heavy   a   cut   is   not~-,;v     ■ 
taken,    is    better   than    wet    grinding.     Where    water    is    used    a   ■';..'; 
large    amount    is    necessary    to    prevent    cracking    the    tool    by ',  .-;  • 
over-heating  the  outer   surface.  ^ ,      "\ 

Each  lathe  is  provided  with  a  cupboard  in  which  a  reasonable  .:-..'-^' 
number    of    standard    shaped    tools    are    kept.      Many    of    thej^.^v'  . 
operators    take   care    of    their    own    tools.      Tliis    same    method  .'.;■: 
is  used   for  planer,  shaper  and  slotter  tools.     Special  tools   for  ;-  "  ^ 
brass  and  turret  lathes  are  kept  in  racks  close  to  the  particular  o;-  :• 
m.achine,    and    when    broken    or    dull    are    brought    to    the    tool  :  -i  •- 
room   for  repairs.     Twist  drills  and   rosebit   reamers   are  kept  "..;^- ■■ 
in  the  tool  room  in  racks,  and  given  out  on  checks. 

J.   C.   Beville    (E.,   P.  &   S.  W.)— The  wheel  lathe  tools  are 
ground  in  the  tool  room.     The  round  nose  tool  is  ground  with  a  f'.r'.v 
6  deg.  clearance,  8  deg.  back  slope  and  14  deg.  side  slope.     The^^...•^V 
finishing  tools  are  made  to  finish   the  entire  width  of  the  tire  .'  ,;-  f 
with  one  tool  in  one  operation.     They  are  ground  with  a  6  deg.-      ■...; 
clearance  and  an  8  deg.   back   slope.      By   grinding   these  tools'.;     '• 
in  the  tool  room  but  little  additional  work  was  necessary,  and  it,-'-^  .^X 
is  believed  that  at  least  25  per  cent  better  work  is  obtained  on-  •:-..;-^* 
the  machine.     All  the  other  tools  are  maintained  by  the  operator  ",'r'".-i 
of  the  machine   on  which   they   are   used.      However,   there   is   :  ... V 
no  doubt   that   better   results   could   be   obtained    if   these   tools -.-.... " 
were  ground  by  an  expert,  for  it  is  a  question  whether  the  ma- 
chine operators  really  know  how  their  tools  should  be  ground 
to  produce  the  best  efficiency.     High  speed  steel  is  undoubtedly 
a  fine  material   to  use   for   such  tools  when   they   are   hardened     ;-;. 
and  ground  properly,   but   in   many  cases  carbon   steel  tools,   if:'...!^-, 
properly  ground,   could   be  used   with   as   much   success   as   the  >■.?:. 
high   speed   tools   improperly   ground.     This    is   a   big   field    for  .4    -> 
the   tool    foreman   to   establish  system    in   the   handling  of  ma-    ;   -J.-- 
chine  cutting  tools.    On  the  Chicago  Great  Western,  at  Oelwein, .;  .^  :  J 
Iowa,  the  tool  dresser  is  directly  under  the  charge  of  the  tool  Ty>^-. 
foreman.  '''..'~- 

J.  C.  Hasty   (A.,  T.  &  S.  F.)— Grinding  machines  should  be:  '  ,  ' 
kept  as   far  away   from  other  machinery   as  possible  to  avoid:.    ". 
the    dust    getting   onto    the    wearing    parts    of    those    machines.  ^'\-:y" 
Where  wet  wheels  are  used  care  should  be  taken  not  to  press 
the  tool  too  hard  against  the  stone,  in  order  to  avoid  burning 
the  steel,  causing  cracks  to  appear.     The  open  grain  dry  wheel..   ..V 
gives  the  best  results  for  redressing  high  speed  steel.     .Ml  the  •■•...' 
lathes,    planers,    boring    mills,    shapers,    etc.,    are    equipped    with -•:•; 
a   sufficient  number  of  tools   for  the  class  of  work   performed    '-.'^'^^ 
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.  on   the  machine,  each   operator  having  a  locker   in  which   these 

■  tools  are  kept  and  locked  when  not  in  use.  A  man  is  ap- 
pointed to  take  care  of  all  machine  tools,  chisels,  and  chisel 
bars.     He  goes  to  the   machine,   collects   all   the  machine   tools 

■  that  require  redressing  and  takes  them  to  the  smithshop.  He 
then  grinds  them  and  returns  them  to  the  workmen,  no  work- 

ymen  being  allowed  to  take  their  tools  to  and   from  the  smith- 
.  shop.      W  hen    tools    become    short    from    redressing    they    are 

forged  to  smaller  sizes,  dow  n  to  J />  in.  by  1  in.,  for  use  in  the 

tool   holders. 
•■;,-5v*-"'    ^■  •:^.">V;-;' ;■."■::.    discussiox      -...■.',:; ■V---.->«.;; v'^.;-'':,i;;:V 

\\  hile  it  was  generally  believed  that  much  better  results  could 

;  be  obtained  in  the  machine  shop  if  the  tools  were  maintained 
by  the  tool  room  force,  the  practice  on  most  of  the  roads  seems 

.  to  be  to  allow  the  machine  operators  to  grind  all  but  the  very 

:  special  tools.  On  the  Wabash,  none  of  the  machine  operators 
or  machinists  are  allowed  to  grind  the  tools.  The  drill  presses 
are  equipped  with  tool  boxes  containing  a  set  of  tools  which  are 
charged  to  the  operator.  When  they  become  worn  they  are 
exchanged    at    the    tool    room.      Other    roads    provide    similar 

,  systems,  while  some  keep  a  complete  set  of  tools  at  each  ma- 
chine, which  are  replaced  when  they  become  worn.  On  the 
Santa  Fe,   all  the  drilling  machines   are  provided  with  a  chart 

^showing  the  speed  and  feed  for  each  size  drill  to  be  used  on 
the  different  kinds  of  material.  This  insures  that  the  benefit 
of    the   high    speed   drill    will   be   obtained    without   spoiling   the 

;  drill.  It  was  also  pointed  out  that  where  high  speed  drills  were 
itsed  the  work  should  be  securely  clamped  to  the  table,  in  order 
to  prevent  the  breaking  of  the  drills  under  heavy  cuts.  Mr. 
Pike,    of    the    Rock    Island,    reported    success    in    welding    high 

/speed  tips  on  soft  steel  tool  bodies. 

.-:■■■:,,■:.    STANDARD  REAMERS       ^y-ji^^^:^^''iZ-.:i 

The  comrriittee  reporting  on  the  standardization  of  reamers 
..for  locomoti\  e  repair  shops  recommended  that  all  taper  reamers 
in  sizes  under  one  inch  be  the  commercial  standard.  In  sizes 
over  one  inch,  three  overall  lengths  were  recommended:  18  in., 
20  in.,  and  28  in.  The  square  shank  on  reamers  ~/s  in.  up  to  and 
including  1  in.,  was  recommended  to  be  %  in. ;  on  sizes  from 
1  in.  to  and  including  1>^  in.,  1  in.  square;  on  sizes  over  l^ 
in.,  1%  in.  square.  The  length  of  the  square  was  recommended 
to  be  lyi  in.,  the  length  of  the  collar  J4  •"-.  ^"d  the  clearance 
between  the  end  of  the  flute  and  the  collar,  ^  in.  The  taper 
was  recommended  to  be  1/16  in.  in  12  in.  The  left-hand  spiral 
was  recommended,  due  to  the  fact  that  it  will  eliminate  the 
feeding  of  the  reamer  too  fast,  and  greatly  reduce  the  number 
of  breakages.  On  reamers  under  l->^  in.,  two  flutes  less  than 
the  standard  were  recommended,  and  on  all  sizes  over  15^  in., 
four  flutes  less  than  the  standard  were  recommended,  the  rea- 
■son  being  that  a  much  stronger  flute  and  a  longer  life  of  the 
reamer  will  be  obtained.  ......    .     -    ,,  .    ■. 

.      OTIIKR    BtJSIXESS  :•    V.  ' 

The  secretary  reported  a  cash  balance  of  $90.16.  The  fol- 
lowing oflicers  were  elected  for  the  ensuing  year :  President, 
T.  J.  Sheehan,  Norfolk  &  Western ;  first  vice-president,  C.  A. 
Shaffer,  Illinois  Central ;  second  vice-president,  J.  C  Bevelle, 
El  Paso  &  Southwestern ;  third  vice-president,  C.  T.  Brunson, 
Wabash ;  secretary-treasurer,  Owen  D.  Kinsey,  Illinois  Central. 
-.It  was  voted  to  hold  the  next  annual  convention  in  Cliicago. 


Settixg  Ahe.ad  thk  Cuxks  in  Dktroit. — In  order  to  gain 
more  daylight  time,  the  industries  of  Detroit,  Mich.,  have  been 
placed  on  eastern  standard  time,  all  clocks  having  been  pushed 
ahead  one  hour  May  15.  Cleveland  adopted  the  eastern  stand- 
ard time  about  one  year  ago.  It  seems  unfortunate  that  the 
cities  of  the  Middle  West  cannot  hold  to  central  standard  time. 
The  confusion  resulting  from  a  difference  of  one  hour  between 
local  timepieces  and  railroad  time  causes  many  travelers  to 
miss  train  connections. — Machiuer\.  .  -  •.; 


RELIEF  VALVE  FOR  SUPERHEATER 
LOCOMOTIVES 


■■  -Ky  ■,':  :;.■:.■.,■.:  By  w.  Bw  middleton     ■■■v'-:.-  .:v  ■;:'^;>-''  ,•  -v  • 

General  Roundhouse  Foreman,  .\tlantic  Coast  Line.  Rocky  Mount,  N.  C. 

Tlie  lubrication  of  the  cylinders  of  superheater  locomotives 
when  drifting  is  a  problem/  which  has  presented  considerable 
difficulty.  Where  relief  valves  are  used  the  inrush  of  air  when 
the  throttle  is  closed  causei  carbonization  of  the  oil,  at  the 
temperatures  found  in  the  sceam  passages ;  this  results  in  the 
destruction  of  its  lubricating!  qualities  and  the  accumulation  of 
carbon  on  the  cylinder  walls  land  in  the  steam  ports.  In  many 
cases  the  use  of  the  relief  valve  has  been  discontinued  in  order 
to  prevent  this  action,  with  considerable  benefit  in  the  elimina- 
tion of  carbonization.  But  ivithout  the  relief  valve  there  is 
danger  of  the  locomotive  mo\ing  with  no  one  in  charge,  owing 
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to  the  accumulation  of  pressi  re  from  a  leaky  throttle  or  to 
possible  carelessness  in  the  clcsing  of  the  throttle.  .•,■•>.•'■••: 
In  the  drawing  is  shown  a  ype  of  relief  valve  cap  designed 
to  retain  the  advantages  of  tie  relief  valve  at  terminals,  on 
storage  tracks  or  at  lay-over  foints,  but  to  permit  its  positive 
closing  while  the  engine  is  in 
be  applied  to  the  valve  bodies 
the   cap    is    a   milled    or    slottet 


service.     Caps  of   this  type  may 
now  in  service.     In  the  top  of 
tee    slot    into    which    the    cam, 
shown  in  the  drawing,  is  inserted.     With  the  cam  and  valve  in 


place  the  two  are  connected  by 


ClE.VXINC.     C.VSTIXGS. — In 


a  pin  inserted  through  openings 


provided  in  the  sides  of  the  t?e  slot.  The  throw  of  the  pin 
hole  in  the  cam  is  equal  to  on  ;-half  the  lift  of  the  valve,  and 
by  throwing  the  cam  from  tlie  position  shown  to  the  other 
side  of  the  cap  the  valve  is  completely  opened.  ,.  ■    '    :   ■"■     \  <• 


;ading    article    in    the    lilcctrical 


Review,  dealing  with  lubrication  troubles,  it  is  stated  that  the 
difficulty  with  new  turbine  anc  engine  bearings  is  frequently 
attributable  to  the  fact  that  manafacturers  do  not  clean  the  cast- 
ings properly.  Castings  are  n  :ver  properly  cleaned  of  sand, 
even  externally,  by  the  still  cor  imon  methods  of  brushing  and 
coke  rubbing,  and  in  steam  po  ts  and  passages  it  is  hopeless 
to  expect  cleanliness  from  such  (antiquated  methods.  The  most 
effective  way  for  removing  sand  seems  to  be  to  pickle  the  cast- 
ings. First,  they  are  roughly  jcleaned  and  fettled  and  then 
hosed  with  weak  hydrochloric  aqid.  When  sand  is  present  this 
spreads  the  acid  by  capillary  attraction,  and  the  result  of  a  few 
hours  of  acid  action  is  to  remove  all  sand  and  to  leave  the  sur- 
faces clean  and  free  from  hard  silicious  scale.  Afterward  the 
castings  are  washed  with  warm  water  dosed  with  soda  to  neu- 
tralize any  remaining  acid.  f 
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The  General  Foremen's  Convention 


Reports   on  Valves   and  Valve    Gears,    Shop   and 
Engine  House  Efficiency  and  Oxy-acetylene  Welding 


'  r  y.  ,  ■.  s 


The  eleventh  annual  convention  of  the  International  Railway 
General  Foremen's  Association  was  held  at  the  Hotel  Sherman, 
Cliicago,  July  13  to  16,  W.  W.  Scott,  general  foreman  of  the 
Delaware,  Lackawanna  &  Western,  presiding.  The  opening 
prayer  was  made  by  the  Rt.  Rev.  Samuel  Fallows,  D.D.,  LL.D., 
presiding  bishop  of  the  Reformed  Episcopal  Church,  and  the 
association  was  welcomed  to  the  city  by  William  Hale  Thomp- 
son, mayor  of  Chicago.  L.  A.  Xorth,  superintendent  of  shops 
of  the  lUinpis  Central,  at  Burnside,  responded  to  the  mayor.    . 

'  '■      ~       ■  •     '•        PRESIDENT  scott's  addrkss    -  '  ::'/;? 

The  increased  size  of  locomotives  has  in  some  respects  put 
to  a  test  the  capacity  of  the  general  shop  and  roundhouse  fore- 
men, who,  in  order  to  meet  the  increased  demands  on  their 
intelligence,  are  becoming  affiliated  with  various  mechanical 
organizations  for  the  purpose  of  gaining  knowledge  to  meet 
the  new  conditions  in  the  most  intelligent  manner  possible.  As 
to  the  future  of  this  organization,  I  am  very  much  in  favor  of 
the  consolidation  plan  as  briefly  outlined  by  President  Gaines  in 
his  opening  address  at  the  last  convention  of  the  American  Rail- 
way Master  Mechanics'  Association.  I  believe  it  means  that  tlie 
minor  associations  will  obtain  more  helpful  recognition  from 
tlie  larger  associations,  which  in  turn  will  lead  to  a  better  un- 
derstanding and  co-operation  along  the  lines  of  economical 
standardization  of  locomotive  parts  and  appliances.  I  am  in 
favor  of  this  organization  delegating  the  chairman  of  the 
executive  committee  to  advise  and  act  with  other  executive 
chairmen  of  all  mechanical  organizations  for  the  purpose  of 
e.xchanging  views  on  this  subject,  bringing  to  the  next  conven- 
tion a  report  of  his  findings.  However,  I  would  not  favor 
any  plan  being  adopted  that  would  take  away  from  the  minor 
organizations  their  individuality.      .  ._..  ,   ,       .    ....;•...   --■_■■■: 

^7;'---:-;:V-/V      VALVES  AND  VALVE  GEARING-V;-"'-''"' -'^''^^'C-.-^' 

The  most  important  problem  that  confronts  the  motive  power 
department  at  the  present  time  is  to  bring  about  economy  in 
locomotive  operation.  The  valve  motion  is  next  in  importance  to 
the  boiler  in  determining  the  efficiency  of  the  locomotive  as  a 
whole;  hence  the  vital  importance  of  a  proper  design,  construc- 
tion, and  maintenance  of  this  feature.  Poor  steam  distribution 
results  in  loss  of  power  in  the  engine,  excessive  fuel  consumption, 
and  an  increased  cost  of  repairs. 

The  value  of  indicator  diagrams  in  the  study  of  valve  events 
cannot  be  overestimated.  The  indicator  card  shows  plainly 
whether  or  not  the  engine  has  the  proper  valve  setting.  The 
idea  that  as  long  as  an  engine  sounds  square,  the  valve  motion  is 
all  right  is  a  fallacy.  A  number  of  new  engines  were  received 
on  a  certain  road  that  were  extravagant  on  fuel,  the  main  pins 
ran  hot,  and  the  engines  were  log>^  in  movement,  and  would  not 
handle  their  rated  tonnage.  The  indicator  was  applied,  and  the 
diagrams  revealed  a  condition  showing  excessive  cylinder  clear- 
ance. It  was  found  that  the  pistons  were  only  5  in.  thick  instead 
of  6  in.,  as  specified.  \,i:^'  ;.'U'-.:;v:  ■■.■•*- ^^^^ 

There  is  some  doubt  as  to  whether  the  piston  valve  is  really 
more  economical  in  steam  consumption  than  the  slide  valve,  and 
a  number  of  tests  have  been  made,  some  showing  better  for  one, 
some  showing  more  economy  for  the  other.  It  is  evident  that 
this  question  of  economy  depends  greath'  upon  the  design  and 
maintenance  of  the  valve,  as  a  well  designed  slide  valve  may 
surpass  the  poorly  designed  piston  valve,  and  vice  versa. 
■  One  of  the  principal  advantages  of  the  piston  valve  over  the 
slide  valve  is  the  fact  that  the  former  is  fully  balanced,  and  it  is 
easier  to  manipulate  the  reverse  lever  in  the  cab.  .      . 


Slide  t''akcs—A  slide  valve  when  used  on  a  very  long  cylinder 
gives  undue  cylinder  clearance  due  to  the  increased  length  of 
ports.  The  chief  advantage  of  the  slide  valve  lies  in  the  fact 
that  it  can  relieve  itself  of  excess  compression  by  lifting. 

The  secret  in  getting  good  service  from  the  slide  valve  is  the 
careful  maintenance  of  the  balancing  feature.  Pressure  plates 
are  often  lined  too  far  away  from  the  valve,  with  the  result 
that  the  latter  may  vibrate  up  and  down  in  the  yoke.  The 
distance  between  the  pressure  plate  and  tlie  valve  should  not 
exceed  3/32  in.  When  the  balance  strip  springs  have  too  much 
set,  the  end  strips  have  a  tendency  to  wear  grooves  in  the  pressure 
plate.  Probably  the  greatest  number  of  engine  failures  on  ac- 
count of  slide  \alves  are  due  to  broken  valve  yokes  and  stems. 
Most  of  these  are  traceable  to  excessive  friction  due  to  cut  valve 
seats,  faulty  lubrication,  or  defects  in  the  balancing  feature.. v  ,'■■-' 

Piston  J'akcs. — The  advantages  of  the  piston  valve  are: 
Increased  port  area  for  both  admission  and  exhaust;  ports  in 
cylinder  made  very  straight  and  direct;  a  simpler,  lighter  and 
cheaper  cylinder  casting;  its  adaptability  to  any  design  of  valve 
gear ;  with  inside  admission  valves  the  steam  passages  are  better 
protected  from  the  cold  and  radiation,  and  the  steam  chest 
heads  and  packings  relieved  from  high  pressure ;  accessibility  of 
parts;  better  balance  which  makes  it  easier  to  handle,  and  de- 
creases the  wear  and  tear  on  the  motion  work,  and  the  relative 
frictional  resistance  of  the  piston  valve  is  much  less  than  the 
slide  valve.  The  greatest  disadvantage  under  which  the  piston 
valve  labors  is  its  inability  to  relieve  excess  pressure  in  the 
cylinder  port  by  lilting,  after  the  manner  of  the  slide  valve.    ;,, 

Tests  made  on  the  Pennsylvania  Railroad  showed  that  the 
piston  valve  could  be  largely  standardized  and  that  a  12-in. 
diameter  valve  was  large  enough  for  cylinders  up  to  27  in.,  in 
diameter,  when  used  w  ith  superheated  steam.  There  is  un- 
doubted advantage  in  a  small  valve  from  a  maintenance  stand- 
point ;  a  small  vah  e  means  a  light  valve,  and  a  light  valve 
means  much  reduced  stress  on  the  valve  motion,  especially  at 
high   speed.  ;v-;:;  Ar...-  _•;  .  /.  rr.^  W:^-\;-;^";v%'-.-- ■  :/  /"■■  ■■'^J:-..'  :■/■■■'■, 

The  piston  vatve  packing  rings  in  general  use  are  the  rectangu- 
lar, the  L,  the  T,  and  the  Z-shaped  rings.  The  L-shaped  valve 
ring  is  the  most  widely  used  of  any  at  the  present  time.  It  has 
the  advantage  of  giving  a  very  much  better  port  opening  with 
less  wire  drawing  of  the  steam  than  that  obtained  with  the 
rectangular  ring.  On  the  other  hand  it  has  a  greater  unbalanced 
surface  than  the  rectangular  ring.  The  T-shaped  ring  does  not 
possess  any  special  advantage  over  the  L-ring.  It  has  a  more 
symmetrical  shape,  and  perhaps  has  a  more  uniform  bearing 
against  the  chamber  bushing.  The  Z-shaped  ring  is  a  modifi- 
cation of  the  L  ring.  It  is  provided,  on  the  edge  that  fits  against 
the  bull  ring,  with  a  lip  on  the  outer  side  projecting  al>out  1/16  in. 
into  a  corresponding  recess  in  the  bull  ring  to  prevent  any  por- 
tion of  the  ring  dropping  into  the  port  in  case  it  should  break  up. 
It  is  generally  conceded  that  the  piston  valve  is  much  easier  to 
lubricate  than  the  slide  valve.  It  is  mostly  at  high  speeds  and 
in  the  running  cut-off  that  the  matter  of  lubrication  is  serious. 
When  superheated  engines  with  piston  valves  are  permitted  to 
drift  long  distances,  the  troubles  from  poor  lubrication  are  over- 
come by  the  use  of  drifting  and  circulating  valves  or  drifting 
throttles.  It  is  the  consensus  of  opinion  at  the  present  time  that 
the  method  in  which  the  oil  is  discharged  in  the  passageway,  or 
in  the  outside  steam  pipe  is  the  most  satisfactor>-  method  of  lubri- 
cation. On  the  Illinois  Central  three  circular  grooves  arc  cut 
around  each  bull  ring  of  the  piston  valve.  It  is  said  this  method 
greatly  facilitates  lubrication.  •-.;-;  .:.^i-v--'V  \;:  :,;.-;-.-. -k^- .  ;:  ,:' 
:  The  secret  of  success  in  the  inainte^nance  of  piston  valves  is 
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the  careful  fitting  of  the  bull  rings  and  packing  rings  and  the 
frequent  reboring  of  valve  cages  so  the  rings  will  have  a  perfect 
bearing  on  the  cage.  Also  the  valve  rod  crosshead  must  hold 
the  valve  stem  in  perfect  alinement  with  the  line  of  bore  of  the 
chamber. 

Cast  iron  for  valve  rings  should  be  tough  and  close  grained. 
It  is  claimed  that  Hunt-Spiller  gun  iron  possesses  these  quahties. 
Many  roads  report  having  obtained  excellent  results  from  the 
use  of  this  material.  The  latest  practice  in  piston  valve  bushings 
is  a  cast  iron  bushing  with  vanadium  content.  The  common 
method  in  applying  valve  rings  is  to  use  rings  from  3/64  to 
J^-in.  larger  than  the  bore  of  the  bushing,  and  cut  out  enough 
so  that  they  will  have  between  1/32  and  1/16-in.  opening  when 
the  valve  is  in  place.     The  best  fitting  packing  rings  are  turned 

.  to  the  old  piston  ring  rule — the  rings  are  turned  from  3/32  to 
3/16-in.  larger  than  the  bore,  according  to  the  size  of  the 
valve,  then  from  3/16  to  Ij-in.  cut  out,  the  ring  clamped  in  a 
jig,  and  turned  to  the  exact  size  of  the  cage.  The  standard 
practice  card  of  the  American  Locomotive  Company  for  a  14-in. 

■  valve  requires  rings  14  5/32-in.,  then  7/16-in.  cut  from  these, 
and  next  closed  with  a  1/32-in.  temporary  liner,  and  turned 
to  the  bore  of  the  bushing  while  clamped  in  this  position.  A 
very  effective  method  of  turning  rings  to  the  bore  of  the  cage 
has  been  developed  on  the  Illinois  Central.  The  packing  tubs 
are  slotted  with  a  slot  from  3/16-in  to  5/16-in.  wide,  depending 

.  on  the  diameter  of  the  ring.  The  pot  is  then  clamped  together 
and  turned  to  the  size  of  the  bushing.  A  second  chucking  is  re- 
quired to  face  the  opposite  side.  Some  railroad  men  contend 
that  rings  turned  with  from  3/32-in.  to  V^-in.  snap  come  to  a 
bearing  very  soon,  and  that  the  other  method  is  an  unnecessary 
refinement,''^/ •'>/.v\;;^-;-  '■■■:':.^:C''-'  •^■■■J'--'.-:      }^■'^.}^^■^-  '":''■:,■ '^  .^■'     ' 

It  seems  to  be  the  practice  in  most  shops  to  machine  valve 
rings  from  a  pot,  using  an  engine  lathe  or  a  boring  mill.  The 
vertical  turret  lathe  possesses  special  advantages  for  this  work, 
and  where  used  has  given  splendid  results.  In  a  number  of 
shops  expanding  chucks  are  used  for  holding  valve  rings  while  the 
wearing  face  is  turned,  and  a  rotary  saw  is  used  for  the  work 
of  cutting  out. 

The  vertical  turret  lathe  is  probably  best  adapted  for  machin- 
ing bushings  of  the  sectional  type,  but  in  some  cases  it  may 
be  possible  to  get  equally  good  results  from  the  boring  mill. 
At  the  Schenectady  Works  of  the  American  Locomotive  Com- 
pany, a  vertical  milling  machine  which  has  a  special  rotary  feed 
attachment  is  used  to  machine  the  cored  port  openings  in  valve 
bushings.  The  bushing  is  held  between  two  flanged  discs, 
one  of  which  is  fastened  to  the  spindle  of  a  worm  gear.  The 
feed  handle  is  attached  to  the  screw  which  drives  the  worm 
gear.  In  the  West  Milwaukee  shops  of  the  Chicago,  Milwaukee 
&  St.  Paul,  a  similar  attachment  is  used  in  connection  with  a 

.  shaper. 

Two  general  methods  are  used  for  putting  in  valve  cages ;  one 
is  to  heat  the  chamber  and  push  or  pull  the  bushing  in,  and  the 
other  is  to  pull  it  in  with  a  wrench  by  use  of  a  threaded  rod 
with  plates  and  a  nut.  Without  question  a  portable  hydraulic 
ram  is  the  most  effective  means  yet  devised. 
=  :  It  is  the  practice  on  a  large  number  of  roads  to  rebore 
bushings  after  they  are  in  place.  When  piston  valve  bushings 
are  rebored  the  valves  are  not  interchangeable,  and  a  standard 
sized  packing  ring  and  bull  ring  cannot  be  maintained.  For  this 
reason  it   is   the   practice  on   several   roads   to   renew   bushings 

:-  instead  of  reboring  them.  When  piston  valves  are  properly 
taken  care  of  the  bushings  should  run  at  least  200,000  miles 
without  reboring,  provided  the  valves  were  properly  fitted  in  the 

.  first  place. 

By  far  the  greatest  number  of  blows  in  piston  valves  are  due 
to  cut  and  worn  packing  rings,  and  bushings  that  are  out  of 
round  or  shouldered,  but  occasionally  a  blow  will  result  from 
other  causes.  Blows  not  commonly  met  with  are  due  to  the 
following  causes:  Bushings  loose  in  the  valve  chamber  allow- 
ing   steam    to    blow    through ;    cracked    bushings ;     bull     rings 
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cracked  or  loose  between  tie  spool  and  follower;  sand  holes  ih 
the  spool  or  valve  body,  an  I  followers  loose  on  the  valve  stem 
It  is  the  practice  on  some  ro  ids  to  make  a  periodical  examination 

it  failures  and  inefficiency  from  thi- 
source  may  be  avoided  as  fir  as  possible. 

When  sectional  valve  buihings  are  used  it  is  sometimes"  ;& 
difficult  matter  to  get  the  \iilvc  entered  in  the  second  bushing 
on  account  of  the  valve  dropping  down  between  the  bushings. 
In  order  to  facilitate  matters  in  this  regard,  the  New  York 
Central  provides  piston  valve  cylinders  with  a  guide  strip  cast 
in  the  bottom  of  the  valve  c  lamber.  In  some  engine  houses  the 
work  of  pulling  valves  for  irspection  has  been  greatly  facilitated 
by  the  use  of  a  simple  contri  sance  consisting  of  a  slide  made  of 
pipe  or  bar  iron  which  is  supported  by  the  valve  chamber  studs 
on  one  end  and  by  feet  on  |he  pilot  beam.    .;/.:.•■  ..--•'.   v.?^ 

The  formation  of  carbon  [in  the  valve  chamber  often  makes 
it  a  very  difficult  matter  to  pull  out  the  valve.  At  Burnside  on 
tlie  Illinois  Central  an  oxyj  en  burner  is  used  to  burn  out  the 
carbonization   in  valve  chan  bers  and  steam  and  exhaust  ports. 

A  great  deal  of  the  troubl;  experienced  with  lame  engines  on 
some  roads  is  due  to  defect*  in  the  valves  themselves,  and  not 
from  distorted  valve  gears.  I  In  order  that  square  valve  events 
ma}-  be  obtained  the  valves  ;  ind  bridges  must  be  of  the  correct 
dimensions  to  give  the  desired  lap  and  exhaust  clearance,  and 
there  must  not  be  the  slighte;  t  variation  on  the  two  sides  of  the 
engine. 

Valzc  Gears. — At  the  pressnt  time  four  general  designs  of 
valve  gears  are  used  in  this  ( ountry.  Thej'  are :  The  Stephen- 
son link  motion ;  the  Walscl  aert  valve  gear ;  the  Baker  valve 
gear,  and  the  Southern  valvo  gear.  The  principal  advantages 
of  outside  valve  gears  are:  Accessibility  for  lubrication,  in- 
spection and  repairs;  opportunity  for  heavy  cross  bracing  be- 
tween the  frames;  motion  can  be  made  more  direct,  and  with 
fewer  wearing  parts,  and  abil  ty  to  hold  their  adjustment  for  a 
greater  length  of   time.  :•;    '■."■:,.  >.?  ;•."■  '•' . 

The  disadvantages  of  the  <  utside  valve  gears  are: 
of  damage  from  side  swipes ; 
made  more  difficult  due  to  tl 
and  slight  distortion  of  the 
movement  of  the  main  wheel  and  with  it  the  eccentric  crank. 


and  back  end  of  the  eccentri 


Liability 

rod  work,  changing  of  tires,  etc., 
e  location  of  outside  valve  gears, 
-alve  events  due  to  up  and  down 


rod. 


Aside  from  the  matter  of  j;ood  steam  distribution,  there  are 
a  number  of  items  that  must  be  considered  in  the  selection  of 
a  valve  gear  for  different  classes  of  service.  They  are:  First 
cost;  cost  of  maintenance  anci  repairs;  efficiency  and  reliability 
of  service;  ability  to  hold  adjustment,  and  ease  of  handling  in 
the  cab.  I 

Three  of  the  most  important  features  to  be  considered,  in 
the  design  and  construction  I  of  an  outside  valve  gear  are: 
Necessity  for  providing  as  rigil  a  support  as  possible;  provisions 
for  reducing  wear  to  a  minimam,  and  providing  sufficient  lubri- 
cation at  every  point.     .'■_■■''■■   ^'Vv'-r-,'.--^/;;,;^  )  '   .,':  v„   ••v"^'"v:^  :•:  ;■    •  : 

The  advantages  to  be  derived  from  the  use  of  high  class 
materials  for  valve  gear  part^  have  been  recognized,  and  at 
the  present  time  the  tendencyj  is  to  use  steel  for  these  parts. 
The  recent  Pennsylvania  engines  have  all  motion  work  parts  of 
heat-treated  steel.  Soft  steel  k  used  extensively  for  transmit- 
ting and  other  valve  gear  rods|  and  the  jaws  are  usually  case- 
hardened  to  give  good  wearir^  qualities.  Cast  steel  is  only 
adapted  for  certain  parts,  and  ^vhere  used  should  be  annealed. 
The  American  Locomotive  Ccnnpany  follows  the  practice  of 
using  drop  forged  motion  woric  parts  wherever  it  is  possible 
to  do  so.  Drop  forged  motioa  work  parts  have  the  advantage 
of  requiring  very  little  finish,  ^nd  are  strong  and  durable. 

The  outside  valve  gears  produce  a  more  uniform  steam  dis- 
tribution with  a  lower  percentage  of  preadmission  than  the 
Stephenson  link  motion.  They  hold  their  adjustment,  and  con- 
sequently give  a  better  steam  diitribution  for  a  greater  length  of 
time.  I  :-i'-".:\--^--^^''^'':"' 

Some   trouble    has    been    exp^erienced    on    several   roads,  the 
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eccentric  crank  cracking,  due  to  the  spreading  action  when  the 
.  rrank  is  driven  on  the  main  pin.  The  Pennsylvania  has  a  design 
of  channeled  eccentric  crank  with  the  slot  and  hinding  holt  on 
the  inside.  This  design  overcomes  the  liahility  of  cracking 
when  spread  as  in  the  ordinary  type.  On  this  same  road  it  is 
the  practice  to  key  main  crank  pins  to  the  driving  wheels.  ,:■,.«  —  .". 
Without  question  the  method  of  setting  valves  to  get  hesf 
results,  is  to  take  one  engine  of  each  class,  and  make  changes 
as  shown  by  accurate  indicator  tests,  setting  the  other  engines 
of  that  class  accordingly.  However,  the  sound  of  the  exhaust 
is  usually  depended  upon  to  determine  whether  or  not  the  valves 
are  square  and  distributing  the  steam  as  they  should.  A  slight 
variation  in  the  cut-oflF,  even  though  it  is  not  discernible  from 
the  sound  of  the  exhaust,  greatly  affects  the  load  on  the  piston. 
Steel  tubing  can  be  obtained  in  all  sizes,  and  is  especially 
adapted  for  motion  work  bushings,  requiring  very  little  finish. 
This  practice  is  followed  on  a  number  of  roads.  The  best 
practice  is  to  grind  bushings,  inside  and  out,  to  a  standard 
gage,  and  this  method  is  followed  by  most  builders. 

The  Stephenson  gear  possesses  the  peculiaritj-  of  being  ex- 
ceedingly sensitive  to  a  close  adjustment  of  all  its  parts  in  order 
that  a  correct  action  and  proper  distribution  of  the  steam  may 
be  obtained.  It  is  the  most  flexible  of  any  in  use  and  can  be 
most  readily  adapted  to  irregularities  in  the  running  and  opera- 
tion of  the  engine.  At  the  same  time  it  will  get  out  of  adjust- 
ment very  easilj-,  and  requires  the  utmost  care  in  its  design  in 
order  that  it  may  work  properly.  With  the  link  motion  in 
actual  service  there  are  three  sources  of  error  which  cause  a 
variation  in  the  same  events  for  the  two  ends  of  the  cylinder, 
and  which  must  be  compensated  for  in  some  manner.  They 
are :  The  location  of  the  eccentric  rod  pins  back  of  the  link 
arc;  the  angular  vibration  of  the  eccentric  rods,  and  the  angular 
vibration  of  the  connecting  rod.  To  a  certain  extent  the  latter 
•. :  two  compensate  for  the  first,  but  not  entirely,  and  to  complete 

•  the  compensation  the  hanger  stud  is  set  back  of  the  link  arc. 
The  object  of  this  offset  is  to  hang  the  link  so  that  it  has  a 
rising  and  falling  motion  on  the  stud  to  counteract  the  difference 
in  motion  between  the  forward  and  back  strokes.-     ':■:■•  .—^^."i 

In  certain  classes  of  service  the  variable  lead  given  by  the 
Stephenson  link  motion  permits  the  locomotive  to  accelerate 
more  rapidly  and  to  better  adjust  itself  to  different  operating 
conditions  than  is  possible  with  the  valve  gears  giving  a  constant 

•  lead.    \'ariable  lead  and  flexibility  are  the  chief  characteristics  of 
'.     the  gear. 

The  tendency  at   tiie  present  time  in   setting  valves  operated 

with  tlie   Stephenson   gear   is  to   reduce   the    full   gear   lead,   or 

;'    rather  to  adjust  the  valve  gear  to  the  running  cut-off  and  per- 

^;    mitting  the  full  gears  tO  take  such  lead  as  the  length  of  the  ec- 

V    centric  rods  will  give,  or  to  specify  the  lead  in  full  gear,  and 

■■'■'\  sacrifice  the  back  motion  in  order  to  get  the  required  lead  at 

y  quarter  sA.rdkeJ^'' '::-^y:'^\  v.  r'  y-  ■:}.:■,;  ^'-  ■'^y^':;';;:-:,::^'"-:  ,^'-,.;-V.f  .v' .>;.v-:-V 

There    are    a    number   of    \\'alschaei-t    valve    gear    desfgns    in 

■    service  which  do  not  give  the  best  results  due  to  the  fact  that 

.    proper  care  has  not  !)ecn  taken  to  properly  proportion  and  locate 

.  the  parts  to  compensate,  as  far  as  possible,  for  the  irregularities 

:;    inherent  in  all  valve  gears.    The  most  important  items  to  be  con- 

';'    sidered  in  the  design  of  the  Walschaert  gear  are :     The  location 

<    and  proportions  of  the  link;  the  location  of  the  reverse  shaft; 

■;    the  location  and  throw  of  the  eccentric  crank,  and  the  necessitv 

-'    for  a  true  deduction  of  the  crosshead  travel  to  that  of  the  valve 

^    stem. 

The  Walschaert  gear  may  be  designed  to  give  a  variable  lead. 
,.  This  is  suitable  onlj-  for  passenger  and  fast  freight  locomotives ; 
■  ";  and  not  for  slow  freight  and  switching  locomotives.  It  is  neces- 
sary to  make  the  eccentric  crank  of  a  different  length  than  for 
constant  lead.  No  change  in  the  method  of  proportioning  the 
combination  lever  is  necessary  except  that  its  length  must  be 
such  as  to  give  the  lead  required  when  the  radius  bar  is  in  the 
center  of  the  link. 

In  order  to  eliminate  as  far  as  possible  the  necessity  forget- 


ting the  \\  alschaert  valve  gear,  a  system  has  been  perfected, 
by  the  Baltimore  &  Ohio,   whereby  gages  are  used. 

The  link  is  by  far  the  most  troublesome  part  of  the  Walschaert 
gear.  It  is  the  largest  item  in  the  cost  of  maintenance  of  this 
gear.  Many  different  methods  are  used  to  take  up  the  wear,  but 
ithe  work  can  be  done  most  efficiently  by  the  radius  grinder. 

Most  of  the  engine  failures  from  the  Walschaert  gear  art 
caused  by  the  carelessness  of  workmen.  Many  failures  are 
due  to  neglect;  nuts  are  not  properly  tightened  on  the  motion 
work  pins,  and  cotter  keys  are  not  put  in  place.        :-\;-  ■;'.;:;.:.: 

Baker  Gear.— The  Baker  gear  differs  from  all  other  locomo- 
tive valve  gears  in  that  it  entirely  eliminates  the  hnk,  obtaining 
the  reverse  and  cut-off  movement  by  means  of  a  reverse  yoke 
and  radius  bar.  It  resembles  the  Walschaert  gear  in  many 
respects,  and  offers  all  of  the  advantages  claimed  for  the 
latter,  but  with  important  additional  advantages,  which  are : 
Tiie  oscillating  link,  is  eliminated ;  the  total  weight  of  the  re- 
ciprocating parts  of  the  Baker  gear  is  considerably  less  than 
that  of  the  W'alschaert  gear,  and  the  gear  is  standardized  so 
that  one  design  is  applicable  to  all  eogines  regardless  of  the 
size  or  class.  ~      "   ■         " 

The  Baker  gear  gives  a  constant  lead  with  a  variable  pre- 
admission. In  full  gear  there  is  practically  no  preadmission  and 
the  indicator  cards  show  a  low  compression  line.  It  is  claimed 
that  the  Baker  gear  gives  the  longest  release  for  a  given  cut-off 
and  lap  condition  of  any  valve  gear  in  use.  On  account  of  its 
entire  lack  of  sliding  connections,  the  fact  that  each  bearing 
is  essentially  of  the  pin  and  bushing  type,  and  because  of  its 
extremely  light  weight  and  rigid  construction,  this  gear  requires 
very  little  maintenance  while  in  service.  ; 'i~  J ':.  ■ ..  ••.  Vr.     ; .  '".".  .  '^^^ . 

Southern  l^ake  Gear. — The  Southern  locomotive  ^•alve  gear 
is  the  latest  development  in  outside  valve  gears  and  embodies 
certain  principles  not  heretofore  used  in  outside  valve  gear  con- 
struction. The  advantages  claimed  for  this  gear  are :  It  has 
few  parts,  thus  tending  to  reduce  the  reciprocating  weights ;  it 
has  only  eight  possible  points  of  wear  or  a  total  of  sixteen 
points  of  wear  per  locomotive;  transforming  from  a  rotary 
motion  to  a  reciprocating  motion  is  accomplished  by  direct  move- 
ments, and  on  straight  lines,  doing  away  with  strains  and  distor- 
tions; the  stationary  link,  which  does  away  with  what  is  gen- 
erally called  the  slip  in  the  link  block;  tlie, crosshead.  connec- 
tion has   l>een   eliminated   ahogether.    "-.'•■■,' ^^^^  '"-"'^ 

Young  J'ahe  Gear. — .\n  entirely  new  design  of  radial  outside 
\  alve  gear  has  recently  been  developed  by  O.  W.  Young.  It  was 
designed  with  the  object  of  taking  care  of  the  large  cylinder 
\olumes  now  l>eing  used,  and  hence  a  gear  of  greater  capacit>' 
than  those  now  in  use.  The  Yoimg  gear  has  capacity  for 
greater  travel  without  excessive  angularities.  This  permits  more 
lap,  lead,  and  exhaust  clearance,  and  in  consequence  wider  open- 
ings without  change  in  the  time  of  the  events.  Preadmission,  re- 
lease and  closure  will  take  place  at  the  same  period  of  the  stroke, 
but  the  added  area  will  facilitate  the  rapid  flow  of  larger 
volumes. 

The  report  is  signed  by :— Walter  Smitli,  (C.  &  N.  W.),  chair- 
man; C.  A.  Barnes  (C.  &  W/  1);  G.  W.  Keller  (X.  &  W.); 
T.  M.  Dewar  (C.  &  O.)  ;  B.  F.  Harris  (So.  Pac.)  ;  J.  Miller 
<I11.  Cent.)  ;  X.  J.  Shasberger  (X.  Y.  C.  West)  ;  C.  D.  Raffertv 
(K.  &  X.),  and  F.   Anderson   (C,  St  P.  >L  &  O.). 

'""■  ■■■■  :/^.^.'■'^C■V.•■;  T-' ■■    Discussio»/> -/^-V":-  ■■-^'■:-':'.W']'y'-.''-^^^' 

The  greatcf  part  of  the  first  two  sessions  was  devoted  to  the 
discussion  of  this  report,  which  covered  65  pages  in  the  advance 
sheets.  One  member  strongly  advocated  the  Stephenson  valve 
gear  for  switch  engines  because  of  the  variable  lead  which  as- 
sists in  starting.  While  the  piston  valve  is  accepted  as  the  best 
all-around  valve  and  is  especially  desirable  on  superheater  loco- 
motives, some  roads  have  found  that  the  slide  valve  could  be 
made  to  work  satisfactorily  on  these  locomotives.  The  Dela- 
ware. Lackawanna  &•  Western  is  using  these  valves  with  a  special 
sysitem  pf  lubrication.    There  is  quite  a  difference  of  opinion  rer 
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pardinjr  the  use  of  superheater  valve  oil  on  superheater  locomo- 
tives, some  claiming  that  as  good  results  could  be  obtained  with 
Perfection  oil,  which  gives  less  trouble  in  the  gumming  up  of 
the  ports.  >'.--'■:  "M"  '-^V'  ^^.-' -:.':^i-'  ■.,:';'  ...•'., -•:^-••■"■  .^■■!^ '"^v::  •'■•■■•••Vv 
Some  memt)ers  reported  favorable  results  with  common  gray 


■-<;'.■»  ' 


■-•Vol.  89,  No.  8 


engines.  One  set  has  been  running  five  and  one-half  months 
and  so  far  shows  but  littlJ  wear.  While  the  cost  of  making 
these  bushings  is  more  than!  for  making  the  brass  bushings  the 
difference  in  the  cost  of  mefel  materially  offsets  this  difference. 
One  road  has  tried  both  briss  and  steel  bushings   for  knuckle 


iron   piston   valve   bearings,   while   others   believed   that    special      joints,  and   found  the  steel  ^  be  more  efficient.     It  was  pretty 


metals  give  enough  better  service  to  warrant  the  additional  ex- 
pense. W.  F.  Lauer,  of  the  Illinois  Central,  reported  that  on  a 
test  nm  with  a  superheater  passenger  locomotive  fitted  with 
Hunt-Spiller  bushings  and  rings,  266,000  miles  had  been  made 
using  one  pint  of  valve  oil   for  every  65  miles.     It  was  clearlv 


generally  conceded  that  alUrods  should  be  annealed  at  least 
every  one  or  two  years.  A' hen  the  rods  are  removed  they 
should  be  given  a  thorough  :leaning  and  a  very  careful  inspect 
tion  to  detect  any  flaws.  Am  Mig  the  many  causes  of  broken  rods 
and   poor  service   are   the   rods   being  out   of   tram,   the   engine 


"Shown  that    from  the  standpoint  of   economical   operation   it   is      i,ei„g  out  of  tram,  rod  collis  binding  on  the  rod  brasses    the 
very  necessary  to  keep  the  valves  in  first-class  condition.     There 
was,    however,    quite    a    difference    of    opinion    concerning    the 


maintenance  of  piston  valves.  Some  roads  advocate  l)oring  the 
valve  bushings  after  they  have  been  applied,  in  order  to  insure 
that  they  are  perfectly  round.  It  is  generally  the  practice  to 
rebore  the  valve  chamber  wiien  it  is  a  scant  1/32-in.  out  of  round. 
However,  some  roads  never  rebore  the  piston  valve  bushings, 
believing  it  better  to  remove  the  bushing  and  apply  a  new  one, 
thus  keeping  the  diameter  standard,  and  requiring  a  less  num- 
ber of  packing  rings  to  be  carried  in  stock.  It  was  believed 
by  one  member  that  if  the  valves  are  kept  properly  lubricated 
they  will  not  have  to  be  rebored  in  three  or  four  years.  Several 
roads  inspect  the  valves  for  blows  every  30  days,  some  making 
these  inspections  every  60  days,  while  others  make  no  inspection 
at  all.  Those  roads  operating  under  tlie  assigned  engine  .system 
believe  that  regular  inspections  of  the  locomotives  operated  in 
this  way  are  unnecessarj-.       ,-.;v    ..:.^  .....     .^   :>•..:•: 

The  Pennsylvania  makes  a  practice  of  marking  the  date  the 
packing  rings  are  applied  to  the  valves  and  cylinders,  in  order 
that  their  service  may  be  properly  followed.  Some  members 
believed  that  much  better  results  would  be  obtained  from  pack- 
ing rings  if,  when  they  were  made,  they  were  clamped  together 
after  they  were  split,  and  turned  to  the  proper  size.  It  is 
claimed  this  will  provide  a  more  even  bearing  on  the  piston 
valve  bushings.  '.    .  •/   v.  \v-  :''!'!;^-^^'.;r'^—  -'^  ' 

Where  the  balanced  slide  valve  is  used  it  was  believed  to  be 
the  better  practice  to  use  springs  only  under  the  two  long  strips 
suspending  the  side  strips  from  them.  This  will  reduce  the  wear 
on  the  top  bearing  plates.  One  road  has  found  that  the  bronze 
valve  seats  in  superheater  slide  valve  engines  do  not  give  desired 
results.  Where  graphite  is  used  care  should  be  taken  that 
too  much  is  not  fed  to  the  cj'linder  at  one  time. 
■  The  use  of  the  piston  valve  accessories,  such  as  vacuum 
valves,  has  been  quite  generally  done  away  with.  Good  service 
records  were  reported  for  both  the  Baker  and  the  Walschaert 
valve  gears.  Special  stress  was  placed  on  the  necessity  for 
proper  and  careful  design  of  valve  gears.  One  of  the  most  im- 
portant claims  made  for  the  Baker  gear  is  the  standardization 
of  parts  for  all  locomotives.  •  ,      .,     •  .  -  ..  .v.- 


pins  worn  out  of  round,  unc  etected  flaws  in  the  straps  or  rods,' 
the  engine  out  of  quarter  ar  d  the  engine  not  properly  counter- 
balanced. 

When  applying  the  bolts  to  strap  end  rods  care  must  be 
taken  to  have  them  fit  pro  lerly  in  the  strap  at  the  top  and 
bottom.  To  accomplish  thi  the  middle  of  the  bolt  may  be 
turned  about  1/32  in.  under  lo  insure  a  good  bearing  fit  in  the 
strap.  On  strap  end  rods  otie  road  is  changing  from  the  key 
to  the  wedge  type  for  safet>|  and  durability.  It  is  found  they- 
give  better  service  and  they  eliminate  a  lot  of  extra  work.  One 
road  is  using  the  electric  welling  process  to  build  up  the  worn 
parts  in  the  metal  end  of  the  rods  and  for  welding  small  cracks 
in  the  jaws  and  rods  to  prevent  them  from  getting  larger.  The 
knuckle  joint  pin  should  be  i  arefuUy  inspected  at  all  times  to 
prevent  the  possibility  of  th(  knuckle  joint  pin  nut  becoming 
loose,  allowing  the  pin  to  wc  rk  out  and  catch  on  the  driving 
wheel.  Care  should  also  be  taken  to  keep  the  side  rod  collars 
from  becoming  loose  for  the  s  ime  reason.  It  was  recommended 
that  cotter  keys  be  placed  in  all  main  rod  keys  in  conjunction 
with  the  two  set  screws,  to  pr  )vide  additional  safety. 

Tires. — Locomotive  tires  shculd  not  be  too  soft  nor  too  hard.- 
Tliose  that  give  a  wear  of  l/3x  in.  a  month  are  considered  satis-' 
factory.     It  is  recommended  bj  one  member  that  a  lip  be  placed 
on  all  tires  to  facilitate  the  setjing,  and  also  to  prevent  the  tires 
from  creeping  in  when  they  become  loose.    The  rim  of  the  driv- 
ing wheel  centers  should  be  5    n.  wide  to  give  a  proper  bearing 
surface  on  the  tire.     One  menber   recommends   that  the   wear: 
of  the  tire  in  the  center  be  not  allowed  to  exceed  ^-in.,  and  that 
flat  spots  should  be  limited  to  1/16  in.  in  passenger  service  and 
%  in.  in  freight.     For  a  minim  im  thickness  of  tire  the  Soo  line 
uses  the    following:     For  44-iii.  to  50-in.   inside  diameter  tires 
the  minimum  thickness  should  jbe  1)4  i"-.  for  56-in.  tires,  2  iri., 
for  62  to  68-in.  tires,  2'4  in.,  for  72-in.  and  over,  2J4  in.    When 
the   tires  get   thin   the   driver   m-akes   should   be   watched  to   see 
that  they  do  not  drag.  '<l /;  l-^-     -    "- r   •.' •'''..?--'?- i:! ''•  ^'■■ 

In  the  application  of  tires  \Brious  methods  were  suggested. 
Some  use  commercial  gas,  othe  s  ga.solene.  natural  gas,  fuel  oil 
and  wood  fires.     One  road  repo  rted  that  with  a  wood  fire  eight 


new  tires  were  applied  in  42  m 
to  a  foot  in  diameter  was  cons 


:    ;  .r^:        RODS,  TIRES  AND  WHEELS  v^^' . 

'.  Rods. — One  member  of  the  committee  was  strongly  in  favor  taining  rings  were  recommendec 
of  the  rectangular  rod  as  against  the  I-beam  rod.  saying  that  the 
rectangular  rod  is  much  less  subject  to  fracture  and  that  it  is 
about  20  per  cent,  cheaper  to  make.  The  material  in  the  rod 
should  be  mild  steel,  without  welds.  The  forked  end  rod  was 
recommended,  as  there  is  less  work  in  maintaining  this  style  of 
rod,  as  but  one  bolt  is  required  against  three  for  the  strapped 
end,  and  there  is  also  about  one-half  as  much  surface  to  be 
trued  up  when  the  rods  are  undergoing  general  repairs.  For 
the  crank  pin  bearings  in  the  side  rods  on  heavy  engines  the 
split  brass  and  straps  was  recommended  for  the  reason  that  it 


nutes.     A  shrinkage  of  1/80  in.; 
dered  to  be  good  practice.     Re- 
for  passenger  engines,  and  the 


use  of  shims  was  believed  to  ;be  bad  practice  on  new  tires. 
They  should  be  bored  to  fit  the  \»heel  center.  One  road  removes 
old  and  worn  out  tires  bj-  cuttiiig  them  with  the  oxy-acetylene 
flame  and  wedging  them  apart  sr^  that  they  may  be  easily  taken 
from  the  wheel  centers. 
Cut   flanges   are   caused   by   tie  guiding   wheels  being  out  of 


square,  the  wheels  out  of  tram, 
distributed,  the  engine  leaning 


I)eing    level    on    the    track.      Wl  ere    other    means    for    reducing 


flange    wear    are   not    obtainable 
is  less  expensive  to  keep  them  in  proper  condition.     Where  the      .steam  led   from  the  steam  end 


strap  is  used  a  steel  liner  should  be  used  between  the  key  and 
the  brass  in  order  to  insure  a  broad  bearing  surface  on  the 
back  of  the  brass. 

One  road  is  experimenting  with  cast  iron  crank  pin  bushings 
with  babbitt  blocks   dovetailed    in    them    on    some   large    freight 


pipe  and  discharging  through  a 


pipe  serves  to  lubricate  the  flang;  very  nicely. 

Drh'ing   A.vlcs. — Steel   was  believed   by  the   committee   to   be 
the  best   material  of   which   to    nake  driving  axles.     One   road 


has  run  successfully  axles  J-^  in 


the  lateral  motion  not  properly 
o  one  side  and  the  engine  not 


some  roads  have  found  that  . 
jf  the  air  pump  through  %-m.  ' 
1/32-in.  hole  in  the  end  of  this : 


-•.» '  •■'■■  ..    •'..  ■-"*  ■■,."■'  ■^•z"    :'.'-~-  "*•■  .'■ .    ij.' . .  •■*■'••'■■■. 


below  their  original  size,  while 
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another  road  will  remove  the  axles  when  they  are  %.  in.  below 
size.  When  axles  are  in  for  general  shopping  they  may  be 
found  perfectly  round,  but  eccentric.  It  was  therefore  recom- 
mended that  they  be  turned  at  each  general  shopping.  A  careful 
inspection  should  be  made  for  flaws  near  the  hubs,  and  the 
axles  that  have  given  trouble  from  hot  boxes  should  be  given 
careful  inspection.  It  was  generally  believed  better  to  lay  out 
the  key  way  for  the  eccentrics  on  Stephenson  gear  engines  be- 
fore the  engine  is  wheeled,  this  saving  considerable  labor.     ;• 

Crank  Pins. — Where  shops  are  equipped  with  quartering  ma- 
chines it  is  considered  good  practice  to  test  all  pins  for  quarter 
and  stroke  at  every  shopping.  Main  pins  having  the  main  rod 
brass  bearings  outside  of  the  side  rods,  are  changed  every  ten 
years  on  the  Soo  line,  as  it  is  found  that  they  break  at  about 
that  time.  On  other  roads  they  are  changed  oftener.  One  road 
removes  all  crank  pins  that  show  in  excess  of  1/16  in.  wear  on 
the  bearing  surface,  and  makes  new  pins  from  old  driving 
axles.  The  washer  on  the  end  of  the  crank  pin  should  be  very 
substantial  and  strongly  attached  to  the  pin.  It  should  not  be 
attempted  to  file  a  pin  round  as  it  is  very  liable  to  become 
eccentric.  One  road  adopts  the  practice  of  stamping  the  date 
and  the  shop  at  which  the  crank  pins  are  applied  for  the  infor- 
mation of  the  man  who  next  handles  the  engine  in  general 
repairs. 

The  report  is  signed  by  A.  A.  Masters,  chairman;  W.  G. 
Reyer  (N.  C.  &  St.  L.) ;  M.  J.  Hayes  (C  H.  &  D.)  :  A.  D. 
Clark  (C.  G.  W.) ;  A.  B.  Corbett  (M.  K.  &  T.) ;  W.  T.  Gale 
(C.  &  N.  W.)  :  W.  F.  Lauer  (I.  C).  and  A.  F.  Taylor  ( M..  St. 

P.   &  S.    S.    M.,),      ,^  ..^    ....  ,         ■:_    .,^^^^.  ;,  ,.-■  ^-^   .■■.:-• 

"'  ■■  ■'  ''-■■■■  .'-DISCUSSION   ■      '■'"''-.   ■''■-' -'■^'  ■■'-''"':::     "''  ••■;■ 

Several  members  reported  that  they  were  discarding  channel 
rods  and  applying  the  rectangular  or  slab  rods  on  account  of  the 
channel  rods  breaking.  On  heavy  engines  a  number  of  the 
members  recommended  strap  end  rods  on  the  middle  connection. 
Where  bushings  are  used,  care  should  be  taken  that  they  are 
not  pressed  in  at  too  great  a  pressure,  as  it  is  beUeved  that  the 
stress  thus  imposed  destroys  the  life  of  the  brass.  The  Lehigh 
&  New  England  has  increased  the  bearing  of  the  bushing  in  the 
rod  with  very  good  success,  and  anchors  the  bushing  at  the 
top  and  bottom  with  a  plug.  Special  metal,  such  as  gun  metal, 
has  been  used  instead  of  brass  for  rod  bushings  with  very  good 
success,  if  it  is  properly  lubricated.  Some  roads  have  even 
used  gray  iron. 

Several  members  spoke  strongly  in  favor  of  the  automatic 
flange  oiler,  but  it  was  pointed  out  that  the  enginemen  should 
be  carefully  instructed  to  handle  it  properly.  Some  roads  re- 
quire the  engine  inspector  to  start  the  oilers  before  the  engines 
leave  the  terminal. 

.  .;  Several  methods  were  reported  for  heating  the  tires,  the 
cheapest  being  that  where  wood  was  used  as  a  fuel  the  wood 
being  scrap  material.  The  Soo  line  applies  tires  by  this  method 
at  a  cost  of  16  cents  a  piece.  Where  shimming  the  tires  was 
found  necessary  it  was  believed  to  be  the  best  practice  to  use 
continuous  shims.  Several  members  reported  that  they  were 
using  cast  iron  for  hub  liners,  while  one  uses  no  hub  liners 
until  the  wheels  become  sufficiently  worn,  then  bronze  was  used. 
This  road  uses  oil  cellars  in  the  driving  box.  ■    ■  .■  V  -  • 

•'-^'""'-'--^■•■•■■=-     SHOP  EFFICIENCY      •v>:---v-X/' >■-■;-; 

The  greatest  factor  in  effecting  and  maiiitaiiiing  shop  effi- 
ciency is  competent  supervision.;  ;>  .^  '■:■/  :s^-^'C"':.  ''i-:--  :-'..'.:::(  ■':':'. 
i-'Competent  supervision,  insuring  competent  workmen,  make  it 
possible  for  an  old  shop,  with  less  modern  tools  and  facilities, 
to  not  only  equal,  but  exceed  the  output  of  the  modern  shop 
with  the  latest  improved  facilities,  which,  however,  is  poorly 
supervised.  The  foreman  and  the  gang  foreman  who  is  in 
direct  touch  with  the  individual  workman  is  the  man  who  is 
largely  responsible  for  efficiency  and  his  qualifications  neces- 
sarily must  be  many.    A  combination  of  executive  and  mechani- 


cal ability  is  to  be  desired,  and  if  he  lacks  in  either,  it  is  better 
that  his  executive  ability  be  the  greater. 

He  must  be  able  to  gain  and  hold  the  respect  of  his  men  by 
quiet  insistence  on  the  observance  of  the  rules  in  effect.  He 
must  be  quick  to  recognize  men's  individual  capabilities  and 
assign  them  work  for  which  they  are  best  qualified.  He  must 
be  able  to  systematize  and  outline  his  work  so  that  there  are 
no  lost  movements  or  delays.  He  should  be  diplomatic  in  his 
dealings  with  department  foremen,  insuring  harmony,  though 
insistent  upon  work  required  from  them  being  handled  promptly. 
He  should  enthuse  his  men  to  such  an  extent  that  they  take  a 
pride  in  equaling  or  excelling  an  exceptionallj'  good  perform- 
ance made  a  matter  of  record  by  another  department  or  shop. 
He  should  be  active  and  energetic  as  an  example  to  his  men, 
dealing  fairly  with  them,  never,  under  any  circumstances,  allow- 
ing personal  feelings  or  prejudice  ta  influence  his  treatment  of 
them.  ;'  ^  ■ 

Close  supervision  is  conceded  to  be  profitable,  and  no  fore- 
man should  have  under  him  more  men  than  he  can  keep  in 
touch  with  intelligently.  He  should  be  able  not  only  to  know 
what  each  man  is  doing,  but  how  he  is  doing  it. 

Weekly  foremen's  meetings,  held  in  some  suitable  office,  and 
presided  over  by  the  shop  superintendent  or  general  foreman, 
are  essential  to  efficiency.  All  department  foremen  and  a  repre- 
sentative from  the  store  department  should  attend  these  meet- 
ings. Engines  undergoing  repairs  should  be  considered,  each 
in  their  turn  (it  being  assumed  that  a  schedule  time  is  set  for 
all  classes  of  repairs).  Every  department  being  represented  in- 
sures that  the  dates  given  for  completion  of  repairs  will  be 
nearly  accurate,  and  a  thorough  understanding  of  the  conditions 
is  reached  by  all  concerned.  Shop  problems  and  difficulties 
should  be  thoroughly  threshed  out  and  differences  between 
various  departments  adjusted. 

Shop  Schedules. — No  shop  can  l)e  efficient  unless  there  is  a 
fixed  time  set  for  the  completion  of  repairs  to  the  engines. 
There  is  no  real  need  of  an  elaborate  schedule  which  covers  the 
time  each  separate  part  of  an  engine  must  be  finished,  but  there 
is  an  absolute  need  of  a  schedule  which  allows  a  certain  num- 
ber of  hours  for  each  class  of  repairs  handled,  consistent  with 
facilities  the  shop  affords.    •       w*--.  -    ;.v.v   ■'•.l."r~  '     :V     ;",'.;  r-'.  ' 

The  Chicago  &  North  Western  has  Tiad  a  schedule  in  force 
for  a  great  many  years  past,  and  its  worth  was  proved  very 
shortly  after  its  inauguration.  Forms  termed  '*ln  and  Out 
Sheet,''  spaced  to  show  engines  on  pits  in  each  gang  under  the 
heads  Gang  1.  2,  3,  4,  5,  etc.,  are  made  out  each  week  and  show 
all  engines  in  the  shop,  with  their  schedule  dates.  At  the  fore- 
men's meeting,  if  it  is  found  that  the  repairs  cannot  be  finished 
on  the  schedule  date,  a  later  date  is  set  and  is  shown  on  the 
form  under  the  heading  "Engines  delayed.''  Several  large 
blackboards  are  placed  in  conspicuous  parts  of  the  shop,  and 
engine  numbers  and  dates  out  of  the  shop  are  shown  on  these 
boards.  .''''  '  ■f'^?;^ -"■■''■  '--V-     •'•■     '^  '••■'■"  ; 

In  addition  to  these  a  number  of  slips  are  printed  each  week 
after  the  dates  have  been  confirmed  or  changed  at  the  Foremen's 
meeting.  The  slips  are  distributed  to  all  men  on  machines  who 
do  a  special  line  of  work,  and  to  the  various  special  men  who 
work  on  the  erecting  floon  ., ;  . , '/;;  :^^; -v^/-;/^  ;r^"'>  ^ .>   /:  ■'      " 

The  men  post  these  slips  on  their  cupboards  or  in  any  place 
where  it  can  be  readily  seen  by  their  foreman,  and  as  they  com- 
plete their  work  for  an  engine,  they  draw  a  line  through  its 
number  on  the  slip,  and  the  foreman  in  passing  can  see  at  a 
glance  whether  or  not  a  man  is  within  the  time  allowance  set 
for  the  completion  of  his  particular  work.  ., ;    ... 

If.  by  reason  of  financial  depression,  it  is  necessary-  to  tiperate 
a  20-pit  shop,  for  instance,  with  only  enough  men  to  properly 
handle  ten  engines,  put  but  ten  engines  in  the  shop  and  get  them 
out  as  quickly  as  possible,  as  even  with  the  closet  kind  of  super- 
vision and  checking  of  labor  and  material  charges  the  cost  of 
repairs  on  twenty-  engines  handled  with  a.  ten-engine  force  will 
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he  above  the  usual  cost  of  repairs,  when  engines  arc  repaired 
in  their  usual  time.  There  are  a  number  of  logical  reasons  for 
this,  but  we  will  mention  only  two :  The  first  and  principal 
reason  in  a  shop  which  has  been  working  full  force  under  a 
satisfactory  schedule,  is.  of  course,  the  changes  which  must 
uncjuestionably  be  made  in  the  schedule  time,  thus  causing  dis- 
organization of  the  systems,  and  making  for  confusion  and  its 
attendant  delay.      >  '•  -.  ' 

■The  second  reason  is  the  noticeable  relaxation  of  efforts  of 
the  working  forces  who.  under  a  short  schedule,  were  keyed 
to  a  much  higher  pitch,  and  the  need  of  haste  to  get  work  com- 
pleted on  time  kept  men  energetic  and  active,  but  the  lengthen- 
ing of  the  schedule  has  seemingly  indicated  to  them  that  the 
need  of  haste  has  been  obviated  and  that  they  now  have  lots  of 
time,  and  it  is  a  difficult  matter  to  keep  them  from  taking  it. 
Schedule  time  as  short  as  consistent  with  conditions,  makes  for 
efficiency.  :..•...•..•     ■       ,. .-  •'•■  : 

;■•  Facilities. — Modern  facilities  make  for  efficiency  and  where 
an  improved  tool  or  appHance  will  show  a  consistent  increased 
output  sufficient  to  pay  a  good  rate  of  interest  on  the  invest- 
ment, it  should  be  bought  and  installed.  An  inferior  tool,  forced 
on  a  supervisor,  which  will  not  equal  the  output  of  the  one  he 
specified,  is  discouraging  and  does  not  tend  to  increase  shop 
efficiency. 

Whatever  the  equipment,  it  can  and  should  be  worked  to  its 
limit.  Machines  should  be  worked  to  their  safe  capacity  as  to 
speed  and  feed.  The  capacity  is  easily  determined  by  crowding 
on  the  feed. 

Machines  should  be  so  located  that  there  are  no  retrograde 
movements  necessary  on  work  which  several  machines  must 
care  for,  the  shortest  movements  possible  should  be  made  from 
the  time  the  work  is  delivered  to  the  initial  machine  until  its 
completion   at  the  last   machine. 

High  speed  drills  are  as  essential  as  high  speed  tools.  Jigs 
and  gages  for  drilling  and  laying  out  cost  money  to  make,  but 
this  cost  is  negligible  when  results  are  considered  and  you  must 
have  them  to  be  efficient.  Devices  which  expedite  the  move- 
ment of  any  work  should  be  made  and  put  in  use. 
'  "  A  sufficient  supply  of  small  tools  in  good  condition  must  be 
available,  such  as  taps,  dies,  reamers,  cutters,  wrenches,  files, 
etc.  The  cost  of  small  taps  and  files  is  so  small  that  it  is  possi- 
ble for  a  machinist  working  with  either  a  tap  or  file  in  unserv- 
iceable condition  to  consume  enough  extra  time  in  three  hours' 
work  to  pay  for  a  brand  new  tap  or  file.   ..    -;       "^^r^.T-x:  .:.'.. 

Manufacturing  Dt'/Jar/ hu'/i^— Undoubtedly  all  roads  have  rec- 
ognized the  large  measure  of  efficiency  obtained  through  the 
manufacturing  department,  in  which  all  parts  of  locomotives 
are  made  or  finished,  and  delivered  to  the  store  department  for 
stock,  and  in  turn  distributed  to  all  smaller  points  on  the  system. 
This  department  necessarily  has  the  most  modern  machines  and 
facilities.  The  men  employed  are  specialists.  Jigs,  templates, 
formers,  arbors  and  clamps  should  be,  and  usually  are,  found  in 
great  abimdance  in  this  department.  The  store  department  can 
reduce  the  efficiency  of  the  manufacturing  department  by  not 
ordering  a  large  enough  quantity  of  certain  materials. 

Tool  Room.— In  a  large  shop  where  mechanics  get  their  own 
tools  on  checks  from  the  tool  room,  the  delays  of  a  minute 
multiplied  by  the  number  of  times  they  occur  in  a  day  and  by 
the  number  of  men  affected,  run  into  hours,  which  in  turn  mean 
dollars.  Therefore,  energetic,  quick  moving  and  thinking  men, 
who  know  the  condition  of  all  tools  in  their  charge,  and  who 
do  not  leave  a  defective  tool  where  it  may  get  in  service,  are 
necessary.  The  average  railroad  tool  room  absolutely  cannot 
expect  to  compete  with  the  manufacturer  as  regards  the  making 
of  small  tools  and  dies.  We  should  never  make  or  repair  any- 
thing which  we  can  buy  equally  as  good  for  less  cost,  except  in 
an  emergency  case. 

Apprentices.— An  apprentice  makes  for  efficiency  in  propor- 
tion to  the  amount  of  interest  he  shows  and  the  amount  of  in- 


■/:^.' 


'i'.i;.'-' 


terest  that  is  taken  in  him.  iSelect  boys  with  as  good  an  educa- 
tion as  possible  and  who  hate  a  real  desire  to  master  the  trade 
they  wish  to  follow.     Give  l»m  every  opportunity  to  thoroughly 


learn  his  trade.  Apprentice 
some  shops — why  not  school' 
tices  on  probation,  and  if  i 
months,  after  an  earnest  an< 
qualify,  that  he  is  not  adapt 


schools  increase  the  efficiency  in 
in  all  shops?  Employ  all  appren- 
is  seen  at  the  expiration  of  six 
conscientious  effort  to  make  him 
d  to  the  trade,  dismiss  him,  as  he 
may  make  a  splendid  success  In  some  other  line  of  business,  and 
you  will  have  done  him  an  injustice  if  you  allow  him  to  serve 
his  time  and  then  be  obliged  to  put  up  with  his  incompetency 
or  dismiss  him.  with  four  years  of  his  time  wasted. 

Shop  Demonstrator. — A  thoroughly  competent  demonstrator 
in  a  shop  of  any  size  is  an  absolute  necessity.  It  is  through  his 
efforts  largely  that  maximurti  capacity  of  machine  output  is 
obtained.  He  is  invaluable  because  of  his  intimate  knowledge 
of  machines,  enabling  him  to /break  in  a  new  machine  or  a  new 
operator  on  any  machine  which  is  at  all  complex.  His  work  is 
not  confined  to  machines,  biit  to  any  proposition  which  needs 
close  checking  to  insure  res^ilts.  It  takes  an  intelligent  and 
absolutely  fair-minded  man  io  qualify  for  this  position,  and 
qualifying,  he  certainly  does  riuch  to  insure  efficiency.       "-^  "■      '. 

Store  Department. — The  store  department  can  increase  the 
efficiency  by  keeping  a  stock  donsistent  with  the  mechanical  de- 
partment's needs  and  the  prompt  shipment  of  necessary  ma- 
terial to  the  unfortunately  located  foreman  of  shops  at  an  out- 
side point  where  only  stock  common  to  ordinary  requirements 
is  carried.  When  it  is  considered  that,  as  stated  by  G.  S.  Good- ■ 
win,  in  a  paper  read  before  tfte  Western  Railway  Club  of  Chi- 
cago, last  February,  the  averade  value  of  a  locomotive's  services 
through  the  United  States  wis  $44  a  day,  it  is  problematical 
whether  the  cause  of  efficiency  is  best  served  by  the  store  de- 
partment keeping  material  so  Ipw  that  at  any  time  it  makes  for 
an  engine  delay.     The  questionishould  be  given  the  most  careful 

analysis.  ;'-|-""'  '^^''''  ''^'■'  -'■'■■  ^-''^^'''■-■■■''  -''    ■•"■''■>^'': 

Storekeepers  and  shop  supeivisors  must  keep  in  close  touch. 
Advance  notice  of  engines  to  %e  shopped  and  the  probable  ma- 
terial which  will  be  needed  diven  to  the  storekeeper  enables 
him  to  make  special  requisitiins  for  this  material,  and  it  is 
usually  available  when  the  engine  is  finally  shopped,  'c;..  •'  P  '■'. 
Shop  .Ippearqnce. — Shops  sMould  be  roomy  and  well  ven- 
tilated :  windows  so  designed  and  lighting  systems  so  planned 
that  there  are  no  dark  spaces!  and  glare  of  sun  or  lights  so 
modified  that  the  eyes  of  the  einployes  are  not  subjected  to  any 
undue  strain :  lockers  and  toilet  rooms  sufficient  for  the  con- 
venience of  all  employes  should  be  installed  and  maintained  in 
an  absolutely  sanitary  condition.  The  shops  should  be  kept 
clean  and  tidy.  Material  and  erigine  parts  should  be  piled  and 
never  be  allowed  to  be  thrown  promiscuously  around  the  floor. 
The  grounds  about  the  shops  jshould  be  kept  as  neat  as  the 
interior  of  the  shops.  \ 

Timekeeping  and  Checking. — X  little  less  than  two  years  ago 
an  improved  system  of  checking  the  work  performed  by  indi- 
vidual men  was  installed  in  the  Frisco  shops.  Certain  mechanics 
were  selected  as  checkers.  The  )duty  of  these  men  is  to  be  con- 
stantly about  the  shop  during  working  hours,  recording  in  some 
detail  the  operations  performed   iy  the  various  men  under  their 


care,  and  setting  down  the  time 


and   finished.     It  has  been   foun  1  that  one  checker  will  handle 


from  60  to   75    workmen.     The 
not  requiring  the  individual  met 


cards  has  more  than  paid  the  w  ages  of  the  checkers  employed, 


In  addition  to  this  accurate  reco 


of  the  time  consumed  are  obtait  ed. 

In   connection    with   this   syste  n   of   checking,   all   the  clerical 


work   of    timekeeping   and   labor 


at  which  such  jobs  are  begun. 


actual   working  time    saved   by 
to  make  out  their  distribution 


ds  of  the  work  performed  and 


distribution    has   been   concen- 


trated in  the  office  of  superint^dent  of  motive  power.  This 
has  reduced  the  total  cost  of  keeping  time  and  distribution  by 
aoproximately  one   half. 

■. '.  i- "  . 
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Routiuy. — Each  engine,  as  it  arrives  at  the  shop  for  repairs,  is' 
■  horoughly  inspected  and  the  work  to  be  performed  recorded. 
The  routing  man,  who  is,  in  fact,  assistant  to  the  general  fore- 
nan,  makes  out  the  necessar\'  forms  covering  the  engine,  and 
vvith  the  advice  of  the  general  foreman  determines  the  number 
of  days  which  shall  be  allowed  for  the  completion  of  repairs. 

The  routing  man  then  fills  in  the  detail  dates  for  the  comple- 
tion of  each  of  the  individual  operations.  Cards  are  then  pre- 
pared for  each  department  and  gang  foreman. 

By  this  scheme  the  general  foreman  is  relieved  in  a  large 
measure  from  following  up  the  smaller  details  of  work  on  the 
engine ;  the  routing  man  makes  numerous  daily  trips  through 
the  shop  checking  up  his  sheets  to  ascertain  what  work  is  fall- 
ing behind  the  schedule.  A  dela\'  report  placed  on  the  general 
foreman's  desk  each  morning  calls  his  attention  to  the  depart- 
ments or  gangs  which  are  falling  behind.  The  individual  fore- 
men are  also  relieved  of  tracing  their  work  through  other  de- 
partments, and  the  gang  and  department  foremen  are  able  to 
devote  their  entire  time  to  the  supervision  of  work  under  their 

charge.  .-■■••■'.  •  --i^V-'-  ;•-    '.'.  .'^-^'r:  ■  ;-'  '  /: ^^^.■••. </.'^> -^  ■'  '.''  ...•']^')}.  ■/'.  n  ' -•' 

Standardisation  of  Tools. — The  Frisco  employs  a  supervisor 
of  tools,  who  is  a  speciaHst  in  tool  design  and  operation.  By  a 
careful  study  of  conditions  and  by  an  accurate  check  of  the 
equipment  in  use  this  man  has  been  able  to  materially  reduce 
the  cost  of  tool  maintenance,  and  at  the  same  time  to  increase 
its  quality.  .Ml  the  cutting  tools  for  the  system  are  manufac- 
tured in  a  central  shop,  thus  insuring  perfection  of  design  and 
(luality  and  the  lowest  cost  of  manufacturing.  No  tool  steel 
whatever  is  furnished  to  outside  points,  which  prevents  the 
misuse  of  expensive  high  speed  steel,  by  allowing  it  to  be 
worked  up  by  ine.xperienced  mechanics. 

When  sufficient  pit  room  is  available  and  the  time  locomotives 
are  in  the  shop  is  of  no  great  importance,  a  scheduling  system 
could  be  worked  out  that  would  give  fair  results.  But  there 
are  not  many  railroads  that  have  more  shop  capacity  than  is 
required  when  business  is  good.  Consequently,  locomotives 
should  be  repaired  and  gotten  out  of  the  shop  with  the  least 
possible  delay,    i       . . .  •    ;    .  ■:■:■ 

A  good  system  for  obtaining  maximum  efficiency  from  a  loco- 
motive repair  shop  provides  for  a  hurry-up  meeting  each  morn- 
ing. .\t  this  meeting  the  erecting  shop  foreman  will  inform 
the  general  foreman  of  the  exact  status  of  repairs.  He  will 
also  give  him  a  list  of  material  that  may  be  needed  to  complete 
the  repairs.  The  other  foremen,  being  on  hand,  can  answer 
for  any  material  that  belongs  to  their  department.  The  entire 
subject  of  output  and  material  can  be  handled  in  from  fifteen 
minutes  to  half  an  hour,  and  many  subjects  that  may  interest 
two  or  three  or  more  departments  can  be  disposed  of  at  once. 
The  general  foreman  knows  at  all  times  the  state  of  repairs  of 
each  locomotive.       ^  ■\r-':".::-:,'---'';::::--''y'y:'-'!:^-^''',:'^.-:-    f--"-'  :-;":^ 

The  report  is  signed  by:  Geo.  H.  Logan  (C.  &  N.  W."). 
chairman;  J.  M.  Kerwin  (C.  R.  I.  &  P.):  J.  C.  Newmarch  (N. 
Y.  C);  C.  M.  Newman  (A.  C.  L.)  ;  J.  Miller  (L  C.)  ;  E.  E. 
Greist  ( Penn.  Lines);  F.  A.  Byers  (St.  L.  &  S.  F.)  ;  Wm. 
-Smith  (P.  &  L.  E.).  and  W.  T.  Abbington  (C.  R.  I.  &  P.). 

DISCISSION 

The  discussion  on  this  subject  brought  out  the  point  that  the 
general  foreman  should  deal  with  the  subordinate  foreman 
direct,  rather  than  go  beyond  them  to  the  men.  Most  members 
believed  that  a  schedule  of  the  locomotive  parts  through  the 
shop  was  desirable.  Some  roads  go  into  more  detail  than  others 
in  this  matter.  On  the  St.  Louis  &  San  Francisco,  at  Spring- 
field. Mo.,  a  man  is  assigned  to  the  routing  of  the  material 
through  the  shop,  and  acts  as  an  assistant  to  the  general  fore- 
man. Another  man  devotes  his  whole  time  to  checking  up 
material,  making  shortage  reports  every  day.  and  keeping  after 
the  store  department  for  the  material  needed.  The  routing 
■man  also  makes  a  daily  report  and  red  marks  the  work  that  is 
behind.     On  the  Santa  Fe  there  is  a  material  man  who  works 


in  conjunction  with  the  shop  and  store  department,  and  whose 
duty  it  is  to  report  shortages  and  handle  scrap  and  second-hand 

material.      .';,./  -^    .  i  >^^' 

On  the  Delaware,  Lackawatina  &  Western  there  fs  a  special  '■■' 
committee  appointed  to  inspect  and  pass  on  new  devices  <>r  in-  -'■ 
ventions  presented  by  the  employes,  and  if  these  devices  ar«.;::  .•:; 
accepted  for  use  the  employes  are  paid  in  a  lump  sum.  Othef  :  > 
roads  obtain  the  patent  rights  for  the  men,  holding  the  restric- '  -/. 
tion  to  use  the  devices  oa  their  own  roads  without  the  pay-  ..;; 
meat  of  royalty.       ''      -        ^      '•.'-•'"■';■••'■■ '-'"'^^'^'V-:c^•.>^:^• ''';■■■■'••  "-•':.. 

^  'ROUNDHOUSE  EFFICIENCY    fU;^  '^/M 

The  roundhouse  is  the  conecting  link  between  the  mechanical 
and  transportation   department   of  a   railroad.     A   well   equipped 
roundhouse  will  do  much  towards  strengthening  this  link,  and 
it  is  time  that  more  attention  l>e  paid  to  its  construction   and 
equipment,  so  that  it  may  be  brought  up  to  the  highest  state  of 
efficiency.    Too  much  of  the  details  of  the  construction  of  round- 
houses is  in  the  hands  of  the  maintenance  of  way  department,  '' 
and  too  little  in  the  hands  of  the  man  who  is  on  the  ground, 
who    has    to    furnish    the    power    for    moving    trains,    and    who 
knows  more  than  anyyone  else  of  what  is  required  for  the  highest        ; 
state  of  efficiency.     To  the  roundhouse  foreman  belongs  the  re-:} 
sponsibility  for  engine  delays,  engine   failures,   engine  mileage,  .'■'. 
cost  of  dispatching,  etc.,  and  therefore  his  ideas  and  recommen-  -'   .■ 
dations  should  receive  the  first  consideration,     (jood  light,  heat'     :. 
and    ventilation    are    important    for    facilitating    roundhouse    re«:  '    .; 
pairs,  for  in  order  to  get  good  results  from  the  employes  con-.;:.J;- 
ditions   should   be  equal  to  those  of   the  repair   shop.     Lockers  f 
and  adequate  toilet  facilities  should  also  be  provided  in  order  to.--'? 
have  conditions  the  best-  .V\;- 

Equipment. — Drop  pits  for  driving  wheels,  engine  and  tender'-;.;: , 
wheels  should  be  in  all  roundhouses  where  running  repairs  to 
any  extent  are  required.     An  engine  may  be  kept  out  of  the  re-     :.:• 
pair  shop  indefinitely  by  dropping  the  driving  wheels  for  repairs  :•  -; 
to   driving  boxes,   turning  tires,   etc.     Overhead   cranes   or   trol^      ?:; 
leys    should   l)e   arranged    for    removing   dome   caps,    front    end 
doors,  bumper  beams,  etc.     Washing  out  systems  effect  a  great- 
saving  as   well   as   protecting   the   boiler   against    leaking   tubes.  '-' 
and  all  roundhouses  should  have  hot  water,  and  plenty  of  it.  for 
washing  and  filling  l)oilers.     Storage  tanks,  or  sumps,  should  l>e      ... 
made  large  enough  to  take  care  of  all  the  water  that  is  blown 
from  the  boilers  an  ]  then  used  for  washing  out,  reclaiming  ail     , 
of  the  water  In-  filtration.      >''".•:     "■'■/■'..-:''"■:  y    ■:.;•:;      -?;-■'■'./ 

There  are  instances  of  roundhouses  equipped  entirely  with  old 
tools    discarded   by   the    repair    shop.      This    is    a    short    sighted 
policy.     The  tools  for  the  roimdhouse  should  be  the  very  best, 
especially  where  it  is  isolated  from  the  repair  shop,  and  it  would       .1 
seem  that  the  repair  shop  should  take  the  old  tools  rather  than:"/'': 
the  roundhouse,  because  the  repair  shop  is  in  a  better  position       '-■} 
to  make   repairs  to  them  than  the   roundhouse. 

Roundhouse  piping  is  a  subject  for  consideration.  It  would 
seem  that  the  only  proper  and  safe  way  to  install  the  piping  is.- ;':;• 
in  conduits  of  sufficient  size  to  hold  all  the  pipes  and  easy  of  .  ,- C 
access  should  repairs  be  necessary.  No  sewer  pipe  leading  from  ? 
the  roundhouse  should  be  less  than  10-in.  in  diameter  and  . '-_ 
preferably  12-in.  Engine  house  pits,  especially  drop  pits,  not 
properly  drained,  give  off  a  disagreeable  and  unhealthy  odor.       '  .   .  .V 

Roundhou-se  tracks  are  also  a  subject   for  careful  considera- 
tion.    There  should  be  two  inbound  tracks,   with  an  emergenc\-       -X 
run    around    track,    and    two    outbound    tracks.      The    inbound 
tracks  should  be  of  sufficient  length  to  admit  of  a  water  crane  a 
reasonable  distance  from  the  entrance  so  that  engines  coming 
in   from  the   road   leaking  and   having  low   water   in   the  tender 
can  be  given  water ;  otherwise  with  engines  ahead,  they  would 
die  before  getting  into  the  house,  causing  delay.     There  should       ',. 
be  about  350  ft.  between  the  water  crane  and  the  coal  chute,  so  .  .■; 
that   after  taking   water   the   engines   may  move   ahead   to   wait 
their  turn  for  coaling.    There  should  be  at  least  600  ft.  between 


i 


■.);■  ■■  • 


m 


RAILWAY   AGE    GAZETTE.   MECHANICAL   EDITIO 


■    •.»,<'■    '    T^"' 


K 


Vol.  89.  No.  8 


the  eoal  chute  and  turn  table  to  allow  for  engines  standing  after 
taking  coal.  ..■-■,•  «<•     •-,.■'.     r--: 

It  is  difficult  to  keep  steady  lahor  on  the  cinder  pit  at  the 
average  roundhouse,  and  for  that  reason  mechanical  loaders  are 
being  constructed.  Damage  to  cars  by  fire  from  hot  cinders  is 
a  matter  to  consider,  and  for  that  reason  pits  are  being  con- 
structed so  that  the  cinders  can  be  dumped  from  the  engine 
into  water.  The  Chicago  &  Western  Indiana  loads  cinders  with 
clam  shells,  the  cinder  pits  containing  water  to  the  depth  of 
seven  feet.  The  cinders  are  loaded  into  cars  at  a  cost  of  about 
12  cents  per  car.  These  cinders  are  sold  to  the  track  elevation 
department  for  $3  per  car. 

Water  cranes  should  be  located,  one  at  the  entrance  of  the 
inbound  tracks,  one  on  the  inbound  tracks  between  the  cinder 
pit  and  turn  table,  and  one  on  the  outbound  tracks. 

The  office  and  storehouse  should  be  combined  in  one  building 
conveniently  close  to  a  track  for  loading  and  unloading  pur- 
poses and  should  be  made  fireproof. 

'.  Cleaning  engines,  on  a  number  of  roads,  is  being  discontinued 
on  account  of  the  expense.  This  would  not  appear  to  be  a  good 
policy  for  the  reason  that  the  defects  are  liable  to  be  covered 
up  and  may  not  be  detected  by  the  engine  inspectors.  There  are 
several  mechanical  devices  for  cleaning  engines,  which  bring  the 
cost  down  so  much  lower  than  the  hand  cleaning,  that  it  docs 
not  seem  that  a  railroad  can  afford  to  entirely  dispense  with 
cleaning. 

•  A  very  material  increase  of  engine  mileage  can  be  obtained 
by  the  roundhouse  foreman  keeping  up  the  lost  motion  in  the 
valve  gear,  keeping  driving  box   wedges  in  good   shape,   watch- 
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Ing  the  tread  wear,  renewing  side  rod  bushings  and  knuckle 
pins  whenever  necessary  and  in  numerous  other  ways  keeping 
the   engine   in   good   condition. 

Engine  failures  are  subjects  for  criticism  from  the  president 
down  to  the  foreman.  The  traveling  public  are  very  critical  in 
their  opinions  of  railway  management  and  do  not  hesitate  to 
publicly  denounce  a  railway  company  who  has  a  failure  causing 
delay  to  a  passenger  train.  Competing  lines  often  lose  passen- 
gers on  account  of  a  failure  that  could  have  been  avoided  by 
more  careful  attention  at  the  roundhouse ;  therefore  it  is  very 
important  that  failures  be  kept  down  to  the  minimum.  Compe- 
tent men  should  be  selected  for  air  brake  and  engine  inspectors. 
They  should  be  men  who  can  appreciate  what  it  means  to  have 
an  engine  failure.  Perfect  organization  in  a  roundhouse  is  the 
cure  for  engine  failures. 

The  Interstate  Commerce  Commission  requirements  should 
not  be  lost  sight  of.  The  rules  governing  safety  appliances  and 
boiler  inspection  should  be  observed  to  the  letter.  Co-opera- 
tion with  the  interstate  inspectors  will  tend  to  make  the  rela- 
tions much  jnore  pleasant,  and  if  the  railroads  show  a  disposi- 
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tion  to  do  all  that  is  fair,  it 
to  cause  any  hardships 


is  not  the  intention  of  the  inspector^ 
)  I'ithout  a  competent  man  as  round- 
house foreman,  the  best  of  roundhouse  equipment  counts  for 
naught.  We  find  that  in  t  le  majority  of  cases  the  machinists, 
etc.,  working  under  the  rolmdhouse  foreman's  supervision  arc 
receiving  the  equivalent,  if  not  more,  compensation  for  their 
work  than  he,  and  they  art  not  willing  to  accept  his  position, 
which  carries  with  it  the  -esponsibility  which  he  is  forced  to 
assume.  The  consequences  are  that  some  time  in  the  future 
the  roundhouse  foreman  will  not  be  a  competent  man.  He  gives 
up  most  of  his  time  to  hi4  work,  but  notwithstanding  this,  the 
instances  in  which  he  receives  even  words  of  appreciation  are 
extraordinarily  rare,  and  if  appears  that  the  time  is  opportune 
to  begin  at  once  to  give  him  his  just  dues. 

Efficiency. — Roundhouse  <  fficiency  can  be  practiced  most  suc- 
cessfully when  the  work  cj  n  be  specialized  and  each  operation 
on  an  engine  can  be  assigned  to  some  workman  who  is  compe- 
tent to  handle  it  in  every  petail.  One  of  the  most  important 
duties  is  to  secure  all  infotination  the  enginemen  have  to  offer 
as  to  the  condition  of  their  engines.  Roundhouse  efficiency  is 
developed  from  the  organ  zation  maintained  and  by  having 
facilities  and  tools  necessary^  to  do  the  work  the  quickest  and 
in  the  most  economical  method.  An  organization  chart  for  a 
roundhouse  which  turns  I.OPO  engines  per  month  and  handles 
all  light  repairs  for  a  divi$ion  of  250  miles  is  shown  in  the 
accompanying  illustration.     ) 

A  properly  designed  worlc  order  board  located  at  a  central 
point  in  the  roundhouse  wnere  all  employes  can  conveniently 
mark  it  when  their  work  orj  an  engine  is  completed,  will  be  of 
great  assistance  to  the  organization. 

The  report  is  signed  by:  N.  B.  Whitsel  (C.  &  W.  I.),  chair- 
man; H.  W.  Ensign  (C.  G.  W.)  ;  Chas.  Snyder  (A.,  T.  &  S.  F.)  : 
E.  J.  Buckbee  (C.  C,  C.  &  St.  L.)  ;  W.  S.  Whitford  (C.  &  N. 
W.)  ;  S.  J.  Harper  (Y.  &  \  .  V.)  ;  W.  B.  Middleton  (A.  C.  I.), 
and  F.  R.  Butler  (C.  &  O.). 

B  SCL'SSIOX 

Those  roads  that  are  equipped  with  electric  cranes  in  the 
,  roundhouse  are  very  stronrly  in  favor  of  them,  and  believe 
that  they  are  indispensable.  I  Some  roads  use  jib  cranes  at  the 
posts  between  the  pits.  A  number  of  roads  also  use  portable 
lathes,  some  having  enough  work  to  keep  a  regular  machinist 
busy  on  those  lathes.  One  r>ad  reported  a  very  satisfactory  ar- 
rangement with  the  drainage  from  the  roundhouses.  They  pro- 
vide settling  boxes  in  the  sev  er  line  to  catch  the  waste  and  sedi- 
ment.   These  boxes  are  clear  ed  every  week  at  a  nominal  cost. 

Several  methods  were  m(  ntioned  for  firing  up  locomotives. 
The  Illinois  Central,  at  Men  phis,  fires  up  with  scrap  wood  and 
waste.  Coal  is  first  put  in  th^  firebox  all  around  the  edges,  leav- 
ing a  bare  space  in  the  middle.  The  wood  and  scrap  waste  is 
placed  in  the  middle  and  ignited.  It  is  claimed  that  this  gives 
very  little  smoke.  The  Nasltville,  Chattanooga  &  St.  Louis  puts 
the  coal  in  the  firebox  and  ignites  from  underneath  the  grate 
with  an  oil  burner  run  in  tiirough  the  hoppers  in  the  ashpan ; 
this  also  has  proved  satisfa<  tory.  The  Chicago  &  North  West- 
ern uses  shavings  from  the  planing  mill.  These  shavings  are 
saturated  with  oil  and  plac(  d  upon  a  screen  to  drain.  Under- 
neath this  screen  there  are  iteam  pipes  which  dry  the  shavings, 
making  them  easier  to  handb;  and  not  using  as  much  oil. 

Those  roads  that  are  cleaning  their  engines  by  washing  with  a 
mixture  of  oil  and  water  ur  der  pressure  find  that  the  work  is 
done  very  satisfactorily.  The  Delaware,  Lackawanna  &  West- 
ern can  clean  a  large  Mikado  engine  by  this  process  for  not 
more  than  30  cents,  in  abo  it  \S  minutes.  A  mixture  of  75 
gal.  of  water  to  1  gal.  of  oil)  is  used  with  a  pressure  of  90  lb., 
the  pressure  being  taken  frcim  the  air  line  in  the  shop  yards. 
In  summer  cold  water  is  used,  and  in  winter  and  late  fall,  hot 
water.  This  method  of  dealing  not  only  gives  the  locomotive 
a  very  neat  appearance  and     oes  the  work  economically,  but  it 
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keeps  all  the  parts  clean  and  free  from  grease,  which  permits 
more  careful  inspection.  One  road  employing  this  method  uses 
no  special  clothing  for  the  cleaners,  and  the  men  keep  much 
cleaner  than  when  they  cleaned  the  engines  by  the  old  process. 

OXY-ACETYLENE  WELDING 

F.  H.  Byers  (St.  L.  &  S.  F.) — The  oxy-acetylene  process  of 
welding  and  cutting  metals  has  during  the  past  few  years  been 
adopted  by  many  of  the  principal  railroads.  It  is  doubtful,  how- 
ever, whether  any  of  the  present  installments  are  of  as  great 
capacity  as  will  eventually  prove  necessary  to  handle  the  volume 
of  work  which  can  be  most  efficiently  performed  by  this  proc- 

■■  ess.  As  far  as  is  known,  the  largest  single  oxy-acetylene  in- 
stallation is  that  at  the  Springfield  shop  of  the  St.  Louis  &  San 
Francisco.  This  plant,  in  addition  to  the  ten  others  on  the 
Frisco  system,  was  furnished  and  installed  by  the  Oxweld  Rail- 

"iroad  Service  Company.  The  oxygen  generators  are  of  the 
duplex  type  and  1,000  cu.  ft.  capacity.  The  oxygen  used  is 
purchased  from  the  Linde  Air  Products  Company,  being  de- 
livered to  the  road  in  100  and  250  cu.  ft.  cylinders.  These  are 
connected  to  a  duplex  manifold  which  makes  it  possible  to  re- 
move and  replace  cylinders  without  cutting  off  the  gas  supply  to 
the  shop.  In  all  of  the  Frisco  plants  the  oxygen  and  acetylene 
gases  are  piped  throughout  the  shop,  stations  being  placed  at 
convenient  intervals  to  serve  the  various  departments. 

The  only  trouble  which  has  ever  been  experienced  with  oxy- 
acetylene  welds  has  been  due  to  the  inefficiency  or  inexperience 
of  the  operators.  On  the  Frisco  welders  are  selected  from 
the  best  journeymen  of  the  various  trades.  No  handy-men  or 
apprentices  are  used  on  any  class  of  work  whatever.  The 
mechanics  who  are  selected  are  given  a  four  months'  course  of 
training  under  an  expert.  By  this  system  a  corps  of  more 
than  seventy  expert  welders  has  been  trained  on  the  Frisco 
system,  and  the  work  which  is  being  turned  out  of  the  shops  is 
of  first  quality.  The  Frisco,  with  first-class  boilermakers  as 
burner  operators,  is  handling  all  classes  of  boiler  work  with 
unvarying  success.  When  a  firebox  is  to  be  renewed  complete 
it  is  cut  in  sections  and  the  staybolts  and  radial  stays  are  burned 
off;  the  bolt  heads  remaining  in  the  wrapper  sheets  are  then 
burned  out.  By  this  process  an  entire  box  can  be  removed  by 
two  operators  in  less  than  20  hours.  It  is  the  present  practice 
to  weld  in  all  part  sheets,  whole  sheets  and  seams  of  complete 
boxes.  This  method  is  more  economical  than  riveting  as  to 
initial  cost,  and  also  represents  a  great  saving  in  subsequent 
repairs  required  at  roundhouses.  The  cutting  torch  is  also  used 
by  the  boilermakers  for  cutting  holes  as  required  in  the  firebox 
sheets,  the  boiler  shell  or  the  front  end.  ■     ^;-   ;  ,f'..;4:i /••,.■ 

During  the  past  two  years  all  broken  frames  have  been  welded 
by  the  oxy-acetylene  process,  which  has  proven  itself  not  only 
cheaper,  but  more  satisfactory  than  any  method  previously  used. 

'    There  have  been  no   failures  on   frame  welds  when  competent 

operators,  usually  blacksmiths,  were  used,. •,;,.,;■;.  •;•;■"■-  :•'  '  :■' ?-/'-.• 

This  process  has  no  limitations  as  to  classes  of  metal;  Brass, 

cast,    malleable   and   wrought   iron   or   steel   being   welded   with 

equal  facility. 

v.:  The  principal  use  of  the  oxy-acetylene  torch  in  car  work,  as 
so  far  developed,  consists  in  the  welding  of  cracked  or  broken 
bolsters,  the  repairing  of  couplers,  and  as  an  aid  in  steel  under- 
frame  work.    The  cutting  torch  has  proven  exceptionally  useful 

■  -in  cutting  off  rivets  in  steel  underframes;  this  work  being  ac- 
complished much  more  quickly  and  at  a  less  cost  than  with  the 
air  hammer. 

Not  the  least  important  field  to  which  the  oxy-acetylene  proc- 
ess has  been  applied  is  in  the  expedient  and  economical  repair- 
ing of  shop  machines  and  tools  and  work  equipment.  Where 
ordinarily  it  would  be  necessary  to  order  a  new  part  from  the 
factory,  or  at  great  expense  forge  out  and  machine  a  new  part, 
it  is  now  possible  to  make  effective  repairs  in  a  short  time,  put- 
ting the  machine  back  in  service  before  its  absence  has  been 


seriously  felt.    Serious  delays  to  work  in  progress  are  often  occa-- 
sioned  by  the  disablement  of  certain  work  equipment  through 
the  breakage  of   parts,    for   which  no   duplicates  are  carried  in 
stock.     The  oxy-acetylene  process  has  made  possible  repairs  to 
such  machines  with  the  minimum  delay,     l-    ';■;■•-%;. V.  r'-^-,^;.- 

Old  fireboxes,  boilers,  engine  tanks,  car  frames  and  other' 
heavy  units  of  scrap  material  are  often  unsalable,  or  if  they 
can  be  sold  at  all  will  scarcely  yield  a  sufficient  amount  to  pay 
for  their  transportation.  With  the  cutting  burner  such  articles 
as  these  may  be  reduced  to  convenient  size  for  loading  and 
handling,  in  which  form  they  are  readily  disposed  of  at  a  fair 
price.  This  class  of  operation  yields  a  large  unit  profit  on  the 
expenditure.  --  '-■-"  t.f 

I.  C.  Newmarch  (N.  Y.  C.  West) — The  Collinwood  shops,  •;.: 
located  on  the  Erie  division  of  the  New  York  Central,  use  both 
oxy-acetylene  and  electricity  for  welding.  Both  have  their  ad- 
vantages. The  oxy-acetylene  process  is  used  principally  for 
boiler  work  in  welding  or  cutting.  All  our  three-quarter  side 
sheets,  three-quarter  door  sheets,  corner  patches  and  such  work 
is  done  with  the  oxy-acetylene  process.  W'e  have  also  used  it  in 
welding  up  broken  frames  in  the  erecting  shop,  and  have  had 
fairly  good  success  in  most  cases,     -j-^-    M.^\r.*;; -V^'  -^ -^^'    .•;^'  v~^^v 

The  electric  process  has  its  disadvantages  and  advantages  in 
boiler  repairs,  and  a  careful  study  of  each  job  should  be  made 
before  using  this  method  in  making  boiler  repairs.  Electric 
welding  is  here  to  stay  and  no  up-to-date  shop  should  be  with-  ' 
out  it,  for  it  is  of  great  value  in  welding  side  sheets,  door  sheets, 
corner  patches,  cracked  mudrings,  filling  up  worn  spots  on 
sheets,  washout  plug  holes  and  welding  up  small  cracks  in 
sheets  up  to  six  inches  long.  It  is  also  .successful  in  the  weld-' 
ing  of  tubes  in  fireboxes.  It  is  at  a  disadvantage  in  welding 
cracks  in  fireboxes  over  8  in.  long. 

In  preparing  sheets  and  cracks  for  welding  the  best  of  care 
should  be  taken  to  get  good  results,  first  by  beveling  both  edges 
of  the  sheet  or  crack  45  deg.  Leave  them  open  3/16  in.,  so  as 
to  get  the  weld  through  the  sheet.  In  building  up  thin  spots 
or  reducing  the  size  of  holes  all  scale  or  grease  should  be  re- 
moved, as  clean  sheets  insure  good  welding.  All  welds  should 
be  built  up  from  1/16  to  %  in.  above  the  sheet  to  strengthen 
the  weld.  .  ;/--'\'  :,■  -^^'-i^- -r '[■■■•■ '-y^:-'^ '•■■•::■  ■^';.^    --^v-'!^ 

The  welding  of  tubes,  if  properly  done,  will  reduce  trouble 
to  a  minimum.  First  apply  the  tube  in  the  same  manner  as  if 
no  welding  were  being  done,  except  that  no  oil  should  be  used 
on  the  tools  in  working  the  tubes,  for  electric  welding  is  unsuc- 
cessful if  there  is  oil  on  the  work. 

Care  should  be  taken  to  see  that  the  voltage  is  not  too  high.' 
High  voltage  makes  it  easy  for  the  operator,  but  it  is  not  good 
for  the  tubes,  as  the  operator  with  the  high  voltage  keeps  the 
metallic  pencil  ^  in.  to  ^  in.  from  the  sheet,  and  the  metal 
only  sticks  and  does  not  weld.  A  voltage  of  64  volts  and  125 
amperes  makes  the  operator  get  within  3/16  in.  of  the  sheet, 
assuring  a  good  weld.  '^"'•^'?:v  ^j. -'v-  -■■^V •:■"..  .:.:=-'"  '^^''' 

We  reclaim  all  kinds  of  pieces,  such  as  wheel  centers  with 
broken  spokes,  brake  heads  with  lugs  worn  off,  guides  that  are 
worn  on  the  side  and  main  rods  that  are  worn  on  the  side  at 
the  front.  We  can  make  a  saving  of  from  20  to  70  per  cent; 
in  fact,  it  would  be  impossible  for  us  to  get  along  without 
this  method. 

J.  M.  Kerwin  (C.  R.  I.  &  P.)— On  the  Rock  Island  for  all 
heavy  work  such  as  locomotive  frames  we  use  Thermit  and  have 
also  welded  cast  steel  guide  yokes  with  Thermit  with  very  good 
success.  During  the  year  1914  there  were  82  Thermit  welds 
made  on  frames  at  the  Silvis  shop,  and  up  to  date  none  have 
been  found  broken  through  the  Thermit  weld. 

For  light  work  such  as  boiler  and  tank  sheets  and  small 
broken  castings  we  use  the  electric  and  oxy-acetylene  process 
and  have  found  that  the  electric  is  the  best  for  boiler  work  in 
welding  patches  and  cracks,  but  the  oxy-acetylene  is  best  for 
cutting.     The  patches  should  be  as  nearly  circular  as  possible.     ' ; 
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We  have  repaired  cracks  running  from  the  door  hole  rivets 
to  the  mudrinp.  These  have  been  electrically  welded,  the 
staybolts  being  removed,  the  holes  welded  up  and  redrilled. 
The  welding  of  superheater  flues  and  cracks  in  the  knuckles 
of  the  tube  sheets  has  also  been  successfully  accomplished.  We 
have  also  applied  door  collars  and  saved  the  application  of  new 
door  sheets.  The  following  shows  the  cost  of  applying  door 
collar  complete  and  the  cost  of  applying  a  new  door  sheet : 

Cost  of  applying  door  collar  on  average  engine $  50.13  •;'•.■:;■.-..    V 

Cost  of  electric  power  on  average  engine 2.52  •■  "^    .,. 

Cost    of    electric    welding   sticks 3.51  •  '  '•     •  ' 

Cost   of  applying  door  collar   material 12.67 — $  68.8.? 

Cost   of    new   door    sheet,    complete 200.00 

Cost   of  new  door   sheet   material 44.00 —  244.00 

Total    saving,    $175.1". 

In  the  machine  shop  we  have  used  the  electric  weldinp  process 
for  filling  in  frames  worn  by  spring  hangers,  building  up  stock 
on  worn  spring  hangers,  welding  rim  keys  in  driving  wheels, 
cracked  parts  of  motion  work,  new  teeth  on  reverse  lever 
and  throttle  quadrants.  W'e  have  also  welded  flat  spots  on 
drivers  and  had  very  good  success  with  it ;  also  shelled  out 
spots  on  cast  steel  wheels.  With  the  acetylene  process  we 
have  welded  ports  in  valve  seats  that  were  broken  oiU :  this 
was  done  with  brass  sticks  and  a  flux.  Wc  have  also  welded 
bells  and  all  kinds  of  cracks  in  pipes  with  copper  and  iron. 

ni.sci'ssiox 

F.  .\.  Byers  (St.  L.  &  S.  F.)— We  have  welded  frames  4'/' 
in.  by  13  in.  by  the  oxy-acetylene  process  using  the  No.  10 
nozzle.  On  a  large  frame  we  use  four  blacksmiths  and  pre- 
heat to  a  iiood  cherry  red  and  expand  from  5/32  in.  to  Y^  in. 
Each  man  works  30  minutes.  They  weld  from  the  inside  and 
outside  at  the  same  time.  When  we  weld  the  top  rail  of  a 
double  rail,  before  we  take  out  the  jacks  or  wedges  used  to 
give  the  proper  amount  of  expansion  we  heat  the  bottom  rail 
to  a  cherry  red  and  have  good  success.  If  we  can  we  rein- 
force the  weld  nearly  2  in.  all  the  way  around.  We  start  at 
the  bottom  and  weld  up,  placing  a  ^  in.  piece  of  iron  under- 
neath to  start  the  weld,  to  make  it  stick  on  the  start.  We 
have  welded  177  frames  and  had  five  failures  and  three  of 
those  failures  were  on  the  same  engine.  We  welded  it  three 
times.  After  the  frame  is  cut  it  is  trimmed  out  by  a  machin- 
i.st.  Last  month  the  cost  of  welding  and  cutting  was  $1.37  an 
hour  for  labor  and  material.  We  pay  4.S  cents  an  hour  for 
welders. 

\  W'hen  welding  a  frame  the  welders  are  on  the  job  from  the  ." 
time  it  is  hot  until  it  is  finished.  We  carry  pressures  of  50 
lb.  in  the  oxygen  and  3  ounces  in  the  acetylene.  We  are  using 
one-fourth  in.  Xo.  1  rolled  steel  for  the  welding  material. 
When  the  weld  is  large  it  is  sometimes  neces.sary  to  reheat 
the  frame.  W^e  also  remove  fireboxes  by  cutting  the  staybolts 
with  the  cutting  torch.  It  takes  patience  to  get  the  scale  off, 
but  after  a  .start  is  made  it  comes  easily.  We  take  them  out  in 
sections,  two  rows  of  staybolts  at  a  time,  and  one  man  in  four 
eipht-hour  days  takes  the  com.plete  firebox  out,  crown  sheet 
and  all,  a  total  of  32  hours.  Following  is  a  li.st  of  the  work 
we  have  done:  ^  v.    . 

Welding  complete  fireboxes.    ''■■''-'■■•        "•••       "  ■  ■•    ■,■,.':."    u^.:.' .;.,-• 

Welding  back    tube    and    door    sheets    and    <l<)or    collars.  -r':  '^y.    ...  ,-    •  • 

Welding  in    crown    sheets   complete. 
Welding  crown    seams    after    burning    through    center    of    rivets    and    rivet 

holes. 
Welding    half    side    sheets   and    not    removing   mudring    rivets;    cutting    sides 
V        above   mudring.   also   tube   and   door   sheets   in    the   same   way    when    in 

good    shape    at    the    mudring. 
Welding  three-fourth    front    tube    sheets,    not    removing    steam    pipes.         '       ■     . 
Welding  patches    in    fireboxes   and    outside   casing    sheets,    and    building   tip 

worn  places  in   sheets,  mudring  corner.s  and   around   washout    holes. 
Welding  patches  on  top  of  back  tube  sheets. 
Welding  cracked   bridges   in    tube   sheets. 

Welding  up  staybolt  holes:  this  saves  bushing  holes  and  sometimes  patching. 
Welding  cracked   mudring  corners  on  either   side,   top   or   bottom. 
Cutting  holes  in   roof   sheets   for   radial   stays  in   place  of   drilling,   reaming 

boles,   after   burning,   with    reamer   and    spindle. 
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Cutting  out  fireboxes  complete,  am    parts  of  boilers.     '  l^~^'^:^\-' ^'.■:';  >' : 

Cutting  superheater    flues.  j  "'     '  ■      '••■   ■   •-    ''■'■-] 

Cutting  out   countersunk   rivets   and'  removing  rivet   heads. 

Cutting  off  staybolts  and  cutting  oi«  staybolts  for  removal  of  broken  bolts. 

Burning  out  staybolt  burs  in  place  of  drilling  or  punching. 

Cutting  off  staybolt   ends   for  driving. 

Cutting   off    radial    stay   ends   for   driving   on   both    sides   in   place   of   having 

them    set. 
Cutting  around   tubes  on   hack   tube  sheet  when   back  end   is  to  be   removed, 

taking   part    of   tube    sheet   andj  removing   tubes    from   the   boiler   with 

traveling   crane.  ' 

H.  Eisele  (W^abash) — In  retioving  fireboxes  we  cut  them  up 
in  strips  18  in.  to  20  in.  wide  for  the  full  length  of  the  inside 
of  the  box  with  the  cutting  torch,  the  staybolts  being  drilled 
on    the   outside.     After   the   boiler    is    removed    the    firebox    is 


taken  to  the  boiler  shop  and 
big  crane  is  then  used  to  pull 
G.  H.  Logan  (C.  &  N.  W.) 


aid  on  its  back  and  clamped.  A 
out  the  strips.  .■'•>•".■.•.'-.'■  '. 
—We  cut  out  the  firebox  in  sec- 
tions, using  a  long  cutting  torch.  After  a  good  sized  hole 
is  made,  one-fourth  of  the  sl^et  can  be  cut  out  at  one  time. 
The  crown  sheet  is  removed  kst.  ..••■.• 

Mr.  Hyers — The  cutting  is  tne  most  profitable  process  in  the 
shop.  We  never  drill  a  hole  ♦n  steel  running  boards.  A  five- 
piece  firebox  was  welded  beforie  application  at  a  cost  of  $527.24 
labor  and  material.  The  hol^s  are  drilled  for  the  mudring 
before  the  side  sheet  and  the  door  sheet  and  tube  sheet  are 
welded  in.  When  a  tube  sheet  or  door  sheet  warps  after  be- 
ing welded  it  is  heated  and  liulled  back  to  shape.  We  have 
^7  fireboxes  in  service  that  are  entirely  welded — no  seams  in 
them — and  we  have  no  trouble  with  them.  When  we  put  in 
a  patch  we  put  in  a  round  one  and  dish  it  slightly  along  the 
edges.  The  welder  starts  at  one  end  and  keeps  a  little  wedge 
driven  ahead  of  the  hammer.  We  do  not  weld  any  bridges 
in  back  tube  sheets.  We  cut  tjie  small  tubes  out  of  the  boiler 
with  a  light  steel  roller  and  the  large  ones  with  acetylene.  We 
have  welded  15  sets  of  tubes  at  the  firebox  end  and  did  not 
have  very  good  success  with  them.  We  have  still  got  6  or  7 
of  the  15  in  service.  One  of  them  has  made  90,000  miles  and 
another  one  75,000,  but  they  ar*  both  ready  for  shopping.  We 
are  still  experimenting  on  wejding  tubes  with  oxy-acetylene. 
We  apply  our  staybolts  from  the  inside  of  the  firebox,  and 
one  cutter  can  cut  the  entire  firebox  in  six  hours.  That  leaves 
them  nice  and  square  and  xhey  are  set  and  ready  to  drive. 
We  weld  the  staybolt  holes  in. the  outside  casing  in  order  to 
reduce  tlie  size  of  the  hole.  Tii*e  steel  chips  are  used  for  filling 
in  flat  spots.  , 

•■':.:vi  :.--'>'>. './.■.  CLOSING    ixKRCISES      " -.:;  i"^0«'.v; .    .  ^. ';>:   \,v' 

During  the  Thursday  session  kn  address  on  the  "Selection  of 
Men  and  Their  Promotion,"  was  made  by  Roy  V.  Wright, 
editor  of  the  Raihvay  Age  Gazette,  Mechanical  Edition.  The 
necessity  of  having  the  ofiicersj  and  foremen  study  their  men 
more  critically  was  emphasized.  [An  address  on  the  same  subject, 
which  was  made  in  Chicago,  Junp  28,  is  printed  on  another  page. 

The  following  officers  were  lelected  for  the  ensuing  year : 
President.  L.  A.  North,  superiiitendent  of  shops,  Illinois  Cen- 
tral. Chicago.  111. ;  first  vice-prtsident,  Walter  Smith,  general 
foreman.  Chicago  &  North  Western,  Deadwood.  S.  D. ;  second 
vice-president,  W.  T.  Gale,  forei^an,  Chicago  &  North  Western, 
Chicago.  III.:  third  vice-president,  W.  d.  Reyer,  general  fore- 
man, Nashville.  Chattanooga  &  St.  Louis.  Nashville,  Tenn. ; 
fourth  vice-president.  C.  L.  Diclert,  as.sistant  master  mechanic, 
Central  of  Georgia,  Macon,  Ga. ;  secretary-treasurer.  William 
Hall,  foreman.  Chicago  &  Nortlj  Western,  Winona,  Minn..:     .     . 


The  Cost  of  Employing  InccImpetents. — At  a  recent  gather- 
ing of  machine  tool  builders  it  fv'as  stated  that  it  costs  $30  to 
$35  to  engage  a  workman,  test  him  and  discharge  him  if  inef- 
ficient. This  figure  is  based  on  the  records  of  a  large  manufac- 
turing plant,  and  it  is  easy  to  gee  how  much  can  be  lost  per 
annum  if  great  care 
hands. — Power.   ...^     . 


is    not    exercised    in    selecting    the    new 
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PLANT  FOR  SANDBLASTING  STEEL  CARS 


equipment,   and   to 
with    a    minimum 


To  meet  the  demand   for  an   effective  and  economical  means 

,v.  of  cleaning  steel  cars  from  mill  scale,  rust,  paint,  etc..  the  sand 

•  blasting  plant  shown  herewith  has  been  developed  by  the  Mott 

^;  Sand   Blast   Manufacturing  Company.   New   York  and   Chicago. 

>.  In  designing  this   system    the  purpose  has   been   to   so   arrange 

■'the  apparatus   that   the   sand   may  be  handled   by  gravity,   thus 

eliminating   the   use   of    elevating   machinery,   and    reducing   the 

cost  of   the   structure   required  to   house   the 

provide    an    effective    system    of    ventilation 

^*  expenditure  of  power.  :':'■';  •-■  \  '  ^:>;'•^■^v^^• ,;  i.-'  ■■V^.^;.  ■•%.•:»:;-<;  '] 

The  plant  is  installed  in  a  building  consisting  of  a  sand  blast 

..room  12  ft.  long  inside,  and  of  sufficient  width  to  allow  opera- 

V/";  tors  to  work  on  both  sides  of  the  car.  to  each  end  of  which  is 

'-■■  connected  a  shelter  bay  of  sufficient  length  to  house  a  car  of  the 

;.;  greatest  length  which  the  plant  will  be  required  to  handle.     The 

•  --.portion  of  the  building  containing  the  sand  blast  room  is  a  two- 

storj'  structure  with  a  basement,  the  latter  containing  the  sand 

blast  machines  and  the  motor-driven  double  exhauster,  while  the 

,  second  story  contains  the  dust  arrester.  .;>,;-:v-^>.*^"\^^^^^ 

>"      The   openings   between   the   sand   blast    room   and   the    shelter 


filling  valves,  and  by  this  arrangement  all  elevating  machinery 
is  dispensed  with.  Sectional  grating  platforms  extend  along 
either  side  of  the  room,  near  the  bottom  of  the  car  body.  These, 
are  for  the  use  of  the  operators  working  on  car  bodies :  in 
order  to  provide  access  to  the  underframes  or  the  trucks,  or  to 
make  the  room  available  for  cleaning  structural  work  the  sec- 
tions are  hinged  to  the  side  walls  so  that  they  may  be  either  in 
part  or  all  raised  against  the  sides  of  the  building,     i      ...;•■;  ■ 
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Type  of  Building   Required  to  House  the  Mott  Sand   Blasting  Plant 

The  dust  arrester  in  the  second  story  of  the  blast  room  is  of 
the  manifold  cloth  screen  type  and  removes  all  dust  from  the' 
air  passing  through  it.     Hoppers  for  the  collection  of  the  dusi-.. 
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Sectional  Views  of  the  Sand    Blasting      Room,  Showing  the  Arrangement  of  the  Apparatus 


■bays  are  closed  by  soft  curtains  designed  to  conform  closely 
to  the  outline  of  the  sides  and  roof  of  the  car.  The  entire 
floor  of  this  room  is  a  steel  grating,  below  which  are  hung  two 
steel  hoppers  for  collecting  the  abrasive  material  as  it  drops 
from  the  cars  and  directing  it  to  the  top  of  the  two  sand  blast 
machines,  one  of  which  is  placed  directly  below  each  hopper. 
The  sand  blast  machines  are  fitted  with  screens  and  automatic 


are  built  in  below  the  screens,  and  are  suitably  connected  to 
waste  chutes  extending  out  through  the  sides  of  the  building. 
Suction  pipes  from  the  dust  arrester  lead  to  a  double  exhauster 
in  the  basement  below  the  blast  room.  The  cleaned  air  is  dis- 
charged from  these  exhausters  into  the  sheher  bays,  about  10 
ft.  back  from  the  blast  room,  thus  causing  a  slight  increase  of 
pressure  in  the  shelter  bays  and  inducing  a  "steady  flow  of  air 
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from  them  into  the  sand  blasting  room.  The  air  passes  through 
the  small  openings  between  the  curtains  and  the  car  body  and 
prevents  dust  from  entering  the  shelter  bays.  To  the  intake 
side  of  the  dust  arrester  are  connected  a  number  of  pipes  with 
slotted  openings  running  down  either  side  of  the  room  and 
across  the  roof  of  the  car.  Eight  of  these  branches  are  used, 
and  through  them  the  dust  is  collected  and  withdrawn  to  the 
arrester.  Other  suction  pipes  are  placed  in  the  hoppers  above 
the  sand  blast  machines  for  withdrawing  the  dust  from  below 
the  floor. 

By  closely  confining  the  sand  blasting  operations  in  a  12-ft. 
room  and  by  collecting  the  dust  close  to  its  point  of  origin  it  is 
possible  to  secure  adequate  ventilation  with  a  low  requirement 
for  power.  It  is  claimed  that  only  25  hp.  is  necessary  to 
effect  eight  changes  of  air  per  minute  in  this  room.  The 
ventilation  is  also  materially  benefited  by  the  return  of  the  clean 
exhaust  from  the  fans  into  the  shelter  bays  on  either  side  of 
the  sand  blast  room.  ^!::  \.:^ '.■>;.!-«•  ;.■;•';  ,.:  '^"■/'.■"•■"■•.'■'^'' 
..  The  sand  blast  machines  are  fitted  with  5^-in.  or  !^-in.  nozzles, 
and  when  supplied  with  air  at  a  pressure  of  80  lb  per  sq.  in. 
will  clean  from  four  to  eight  square  feet  of  surface  per  minute, 
or  a  total  of  8  sq.  ft.  to  16  sq.  ft.  per  minute  for  both  machines. 
The  apparatus  is  designed  to  use  any  abrasive  material,  pref- 
erence being  given  to  metal  abrasives  as  being  cheaper  and 
decreasing  the  amouat  of  dust  created. 


SMALL  STEAM  DRIVEN  AIR  COMPRESSOR 
-■-{/'.^:    UNIT 


The  demand  for  higher  efficiency  and  the  increasing  tendency 
toward  the  use  of  higher  steam  pressures  has  led  to  the  de- 
velopment of  a  new  type  of  small  steam  driven,  half-speed  air 
compressor  by  the  Ingersoll-Rand  Company,  New  York.  This 
machine  is  similar  in  general  design  to  an  older  small  steam  unit 
built  by  the  same  company,  but  embodies  a  number  of  improve- 
ments which  are  claimed  to  give  it  a  higher  efficiency  in  the 
air  end  and. a  considerably  lower  steam  consumption. 


Small   Air  Compressor   Unit 


T  ''.,':'* 


•'The  air  valves  used  on  this  compressor  are  of  the  recently 
adopted  Ingersoll-Rogler  type  and  are  independent  of  any  oper- 
ating mechanism.  They  give  high  compression  efficiency,  and 
are  almost  silent  when  operating  at  high  speeds.  Before  adopt- 
ing this  valve  a  thorough  test  was  conducted  to  determine  its 
life.  This  test  consisted  in  running  a  12-in.  stroke  compressor 
400  revolutions  per  minute  over  a  period  of  one  year,  during 
which  time  no  valves  were  broken  and  no  adjustments  required. 
The  distribution  of  steam  is  controlled  by  balanced  piston 
valves.  This  type  of  steam  valve  was  adopted  to  facilitate  the 
operation  of  the  unit  at  higher  speeds,  and  with  high  steam 
pressures ;  it  is  also  adapted  to  the  use  of  superheated  steam. 
The  automatic  cut-oflf  control  is  regulated  by  a  centrifugal  fly- 
wheel governor  which  shortens  or  lengthens  the  stroke  of  the 


■■.■f/:r.- 


Vol.  89,  No.  8 


piston   valve.     This   is   supplemented   by   an   automatic   air   un- 
loader. 

In  the  design  of  the  machine  as  a  whole  materials  are  dis- 
posed with  special  attention  to  secure  rigidity  without  excess 
weight  and  special  provision  has  been  made  for  ready  adjust- 
ment of  all  parts,  without  loss  of  time.  The  bearing  parts  are 
oiled  by  an  automatic  splash  system  of  lubrication. 


h  sys 

hA 


LEVER  HAND  BRAKE 


A  freight  car  hand  brake  in  which  the  usual  type  of  brake  v. 
shaft  and  wheel  is  replaced  by  a  tension  rod  and  lever  has  now 


•  •■..'',■.■.  ■''..-.Details  of  Lever-Opjerated  Hand  Bral<e  ^.^,^,^' -;'•»/ • 

"■■;■'       ■-"■.■-■  •■•■■■■■"■  •■:;-.;"'    -■.••■-    .-,    .-..     -^ 

been  m  service  on  a  number  oflcars  for  more  than  a  year  and 
a  half.     It  is  known  as  the  Klising  car  brake  and  is  operated 
by  a  lever  having  an  extension!  handle,  to  which  is  secured  a 
pawl  engaging  ratchet  teeth  on  la  vertical  quadrant.     The  lever  : 
is  pivoted  to  the  quadrant  and  Ithe  latter  is  secured  to  the  top 
of  the  car  so  that  the  short  ena  of  the  lever  projects  over  the  ., 
end  of  the  roof.    A  bell  crank  i|  secured  to  the  end  sill  directly  . 
below  the  end  of  the  operating  lever  to  which  one  of  its  arms 
is  connected  by  a  tension  rod.     The  other  end  of  the  bell  crank  . 
is  connected  to  the   brake  rod,  which  is  provided  with  an  ad-   . 
justable  jaw   for  taking  up  slack. 

The  purpose  of  this  design  is  ito  facilitate  quick  action  in  the  > 
application  of  the  brake  and  it  jis  claimed  to  eliminate  an  ele- 
ment of  danger  to  the  brakemarj  incurred  in  changing  his  posi-  ' 
tion   when   operatng  the  usual  t^pe  of  hand  brake.     The  pawl   , 
is  controlled   by  a   small   weigh|,   thrown   forward   by   hand   to 
engage  the  ratchet 

This  brake  is  sold  by  D.   R. 
Adreon   Manufacturing  Compan^^,   Security  Building,   St.   Louis, 
Mo.     It  may  be  applied  to  the  kop  of  box  cars,  to  the  top  of 
gondolas  and  to  the  end  sills  ofj  baggage  and  tank  cars,  and  it 


Niederlander,   successor  to  the 


'!  ■-< :  :-■  ■  i: . 
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IS  equally  suitable  for  application  to  box  or  gondola  cars  with 
end  steps.     The  travel  of  the  bell  crank  is  13  in.  which  is  more 


The   Brake  Applied   to  a  Gondola  Car  ,">•;"'. 

than  provided  by  the  air  brake.  The  maximum  height  of  the 
lever  above  the  roof  of  a  box  car  is  about  15  in.  with  the  ex- 
tension handle  collapsed.         .;■  ,-     ^^  V-=;^r -r   ^^  -. '     V' :-v;i'i>      -  o'-'v 


PIPE  THREADING  AND  GUTTING  MACHINE 


The  Landis  Machine  Company,  Waynesboro,  Pa.,  has  recently 
developed  and  placed  on  the  market  a  line  of  pipe  threading 
and  cutting  machines,  which  are  attracting  considerable  attention. 
These  machines  are  designed  to  use  the  Landis  stationary  type 
pipe  die  heads,  which  cover  a  wide  range  with  but  one  set  of 


f  •-   -.v-' 


■/  •-•■   ."•r 


pipe.  This  is  due  to  the  fact  that  the  die  head  and  gripping 
chuck  have  universal  diametrical  adjustments,  and  but  one  set 
of  chasers  is  required  to  cover  the  range  of  each  die  head.   .■ 

■  .-■  •:.' " '"  ■       Standard    Chaser        ;  •:  ,j;.  • " . 
Equipment  V  .i- -    . ', 

1  set    IP/i  pitch  ■;:    r    .     I..' 

1  set     8  pitch     .-■.   •.:':■    '.'■. 

1  set   11  yi  pitch  >  "'   ■  ■•    !-       •■      ■■ 

1  set     8  pitch 

1  set     8  pitch   (2Vi   in.  to  A  in.) 

1  set     8  pitch    (4        in.   to  8  in.) 

The  accompanying  table  gives  the  principal  data  for  the  dif- 
ferent sizes  of  the  machines.  The  machines  are  fitted  with  ream- 
ing attachments  and  cutting  off  tools,  and  the  makers  claim  they 
will  thread,  ream  and  cut  pipe  in  one  continuous  operation  at 
a  speed  double  that  possible  on  any  other  pipe  machine.  Several 
of  these  machines  have  already  been  placed   in   service.    -  ;;-' .. 


Size  X. 

;     Range 

Number  of 
Heads 

4  in.     ;■ 

"■   1  in.  to  4  in. 

2 

6  iiL      • 

.  t  in.  to  6  in. 

'■' :  ■'z-':" 

8  in. 

2y2  in.  to  8  in. 

2 

ROLLED  STEEL  TRUCK  FRAMES 


The  American  Car  &  Foundry  Co.,  New  York,  has  developed 
designs  of  four-wheel  and  six-wheel  trucks  for  passenger  serv- 
ice, having  frames  made  up  almost  entirely  of  standard  rolled 


.;:/.:;..■:     Six-Wheel    Truck    with     Rolled    Steel    Frame   ':.■;••;:.'••'.-■ 

sections.    The  idea  in  designing  these  trucks  was  to  reduce  both 
first   cost    and    maintenance    troubles.      Repairs    to    the    frames 
can   be  made   at   almost   any   shop   and   experience   has   shown    r. 
that  under  ordinary  service  conditions,  heavy  repairs  requiring    '.: 
special  work  and  tools  are  unnecessary. 

In  both  designs  the  attempt  was  made  to  secure  maximum  ^' 
strength  and  service  ability  with  a  minimum  weight  The  "' _■ 
frame  for  the  four-wheel  truck  weighs  approximately  the  same  '.' 
as  the  old  wooden  frame  having  iron  flitch  plates,  while  there  ^ 
is  a  marked  advantage  as  regards  strength  and  rigidity.  All  '■■■ 
rivet  holes  are  reamed  to  size  and  the  more  important  rivets    ;' 


Machine    for    Threading    and    Cutting    Pipe'' 


/•'i. -•'.'..  Four- Wheel  Truck  with   Rolled  Steel  Frame  •;.•,    'T^. 

are  machine  driven.     Large  gusset  plates  are  used  to  coflnect 
the  cross  members  to  the  truck  sides  and  the  friction  plates  for 
..:  the   bolsters   are   located   on   the   bolster   hanger   brackets,   thus 
;  removing    the    lateral    strain    from    the    cross    members.      The 
chasers.     The  gripping  chucks  have  universal  adjustments  and     brake  hanger  bracket  is  secured  to  a  pressed  arm,  which  is  sup- 
on  the  4  in.  and  6  in.  machines  are  lever  operated.  ported  by  the  truck  side  and  the  cross  member  gussets.     The 
The  most  noteworthy  feature  of  this  type  of  machine  is  the     bolster  hanger  is  extra  long  and  the  pins  are  of  large  diameter 
ease  with  which  it  may  be  adjusted   for  the  different  sizes  of      »"   order   to   reduce    wear.     Either   the   usual    design    of    inside 


■-"  •,.'■*■; ""  »"  -  •   '.      : '  .'•' : " 
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from  tluni  into  the  sand  l)fa.stin>j[  room.    The  air  passes  throuj^h 
tlie  small   openings  between   the  curtains   and   tlie  car  body   and 

'prevents  dust  from  eiUerinj;  the  sheher  bays.  To  the  intake 
side  of  the  dust  arrester  are  connected  a  number  of  pipes  with 
.slotted  openings  running  down  either  side  of  the  room  and 
J^cross  the  roof  of  the  car.  Eiglit  <if  these  branches  are  used, 
and  throuj^h  them  the  (hist  is  collected  and  withdrawn  to  the 
arrester,  (^ther  suction  pipes  are  placed  in  the  hoppers  above 
the  sand  l)!ast   machines   for   withdrawing  the  dust   from  below 

;    the  floor.  ■■■■■■ -^ ':.:■/,■;  :  ■■/'.-  ^.r  ■•■"  \-  \  •';-.. 

By  closely  confining  the  sand  hla.stinj?  operations  in  a  12-ff. . 
room  and  by  collecting  the  «luMt  close  to  its  point  of  «»rigin  it  is 

'  possible  to  secure  adequate  ventilation  with  a  low  requirement 
for  power.-  It.  is  .<:Iaime<l  that  only  25  hp.  is  necessary  to 
ctTect  eight  change*;  of  air  per  minute  in  this  room.  The 
ventilation  is  aKo  materially  heneljted  by  the  return  of  the  clean 
exhaust  from  the  fans  into  the  shelter  bays  on  either  side  of 
the  sand  blast  room.;_;iA'-\''  "•;:,'  '      •. 

■The  sand  blast  machines  are  fitted  with  ;^-in.  or  .'v-in.  nozzles, 
and  when  supplied  with  air  at  a  pressure  of  SO  tt)  per  sq.  in. 
Avill  chan  froni  four  to  eight  s<iuare  feet  of  surface  per  mimiu . 

.v'pr  a  totaloi  8  i^ft  ft.^  16  16  sq.  ft,  per  minute  for  both  machines, 

-;:Ttie  apparatus  is  designed  to  use  any   abrasive  material,  prtf- 
erence    beiiiLr    givni    to    metal    abrasives    as    being    cheai»tr    and 
,  decrca.sinR  the  amount  of  dust  created. 

^■^  SMALL  STEAM  DRIVLN  AIK  COMPKLSSOK 


.  Tbe  dt^iiand  f«»r  higher  ethcieiicy  and  the  increasing  tendency 
toward  the  iise  of  higher  .<;team  pressures  has  led  t(»  ilu-  dr- 
'vel«>pmefit:  of  a  new  type  of  small  steam  <lri\eti.  half->i>ee<l  air 
coraprci.-M >r  .by  the  Inger.si,dl-I\and  Ctnnpany.  Xt-w  \ drk.  Tlii> 
iTuichine  is  similar  in  general  <lesign  to  an  oMer  small  steam  unit 
hiiihhy  the  sattie  company.  Imt  embodies  a  number  of  improve- 
ments which  are  claimed  to  give  it  a  higher  ethciency  in  tin- 
ait*  end  and  a  coitsitlersbly  lovver  steam  ctiii'.mn])ti'>n. 


:•.,':',    ;;.-.;     ■:"•  SmnU    Aii-   Compressor   Unit     .  •      '■.,■■. 

■  Thie  air  valves  ttsed  V)rn  thi.s  compress()r  arc-  of  tlu-  riHintly 
adopted  ]ngers<dI-Hogler  type  and  are  independent  of  ;in>  < •in-r- 
ating meclianism.  Tliey  give  liigh  compression  cl'ticicncy,  and 
are  a1m<>>t  silerit  when  uperating  at  high  speeds.  Pitfuri'  aciupt- 
ing  this  valve  a  thorough  Xv>t  was  con<lucted  to  determine  its 
life.  This  test  con.sisted  in  running  a  12-in.  stroke  compressor 
400  revolutions  per  minute  over  a  period  of  one  year,  during 
which  time  no  valves  were  broken  and  no  adjustnuiits  nquirrd. 
The  di>tribution  of  steam  is  controlled  by  balanced  piston 
valves.  This  type  of  steam  valve  was  adopted  to  facilitate  the 
operation  of  the  unit  at  higher  speeds,  and  with  high  steam 
pressures;  it  is  also  adapted  to  the  use  of  superheated  steam. 
The  automatic  cnt-otT  control  is  regulated  by  a  centrifugal  fly- 
wheel governor    which    shortens  or   lengthens   the   stroke   of   the 
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piston    valve.      This    is    siipplefiente<l    by   an    automatic   air    nn- 
loader. 

In  the  design  of  the  machlie  as  a  whole  materials  are  dis- 
posed with  special  attention  jto  secure  rigidity  without  excess 
weight  and  special  provision  mas  been  made  for  ready  adjust- 
ment of  all  parts,  without  lose  of  time.  The  bearing  parts  are 
oiled  b\   an  automatic  splash  slstem  of  liiliricatif)n. 


LEVER  HAND  BRAKE 


A   freight  car  hand  brake  i 
shaft  and  wheel  is  replaced  by 


which  the  usual  tv^pe  of  brake 
a  tension  rod  and  lever  has  now 


been  in  si  rvice  on  a  number  off  cars  for  more  ilian  a  year  and 
a  half.  It  is  known  as  the  Kltsing  car  brake  and  is  operated 
by  a  lever  having  an  extensioil  handle,  t<j  which  is  secured  a 
pawl  engaging  ratcbel   teeth  onVi  vertical  (luadrant.     The  lever 


is  pivoted  to  the  qna<lrant  and 
of  the  car  so  that  the  short  enc 
end  of  the  roof.     .\  bell  crank  i 
below  the  end   of   the  operating 
is  connected  b\    a  tension   rod. 
is  connected    to   the   brake   rod, 
jusiable  jaw    for  taking   up   slacV 

The  i>nri)use  of  this  <lesign  is 
application  of  the  brake  aixl  it 
ment  of  danger  to  the  brakeman 
tion  when  ojjeratng  the  usual  t; 
is  controlled  by  a  small  weight 
engage   the   ratchet. 

This   brake   is   sold   by    1).    R. 
.\dreon    Manufacturing   Company 


lie  latter  is  secured  to  the  top 
of  the  lever  projects  over  the 
secured  to  the  end  sill  directly 
ever  to  which  one  of  its  arms 
he  other  etui  of  the  bell  crank 
vhich    is   provided    with   ;iii    ad- 

o  facilitate  quick  action  in  the 
s  claimed  to  eliminate  an  ele- 
inciirred  in  changing  his  posi- 
pe  of  hand  brake.  The  pawl 
thrown    ft>rward   by    hand    to 


<ieder lander,    successor    to   the 
."security   Ihiilding,   St.   Louis, 


Mo.     It  may  be  applied  to  the  lop  of  box  cars,  to  the  top  of 
gondolas  and  to  the  end  sills  oflluiggage  and  tank  cars,  and  it 
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is  cqiiatly  suitable  for  apidicatioii  t<»  1m»x  <»r  (jfoiKloTa  cars  wttli 
end  steps-     The  travel  of  ilie  hell  crank  is  13  in.  which  is  more 


•  ■>." 


The    Brake   Applied    to   a    Gondola    Car- 


x\vA\Y  provided  by  tile  air  brake.     The  niaxtnittm  bcijjrht  of  the 
lever  above  the  roof  of  a  box  car  is  altoiu   13  in.  with  the  ex-: 
■tensi«>n   handle  coUapse^L        /      ,v   ;  ;  ;  \      '  /:;':..;     ■•V'  '■.'.: 


PIPE  THREADING  AND  CLTTING  MACHINE 


Tilt  l.andi'i  Machine  Company,  Waytic^vlnno,  I'a..  has  rccontty 
devclctped  and  placed  on  the  market  a  line  of  i»ipe  threadint; 
and  cuttinu  machines,  which  are  attractinji  considerable  attention. 
These  machines  are  designed  to  use  the  Landis  stationary  type 
pipe  die  heails.  which  co\  tT  a  wide  raiij^e  with  but;  one  set  oi 


pipe,  "fhis  is  due  to  the  fact  that  the  die  bea«l  and  crippinc: 
chuck  have  universal  diametrical  adjustments,  and  but  one  set 
of  chasers  is  required  to  cover  the  range  of  each  die  head.     .. 


•8  in. 


i  in.,  to:  if  th. 
2!:J  iiti.  to.Sln'. 


JbaiU 


.-St^n^aird   Chaser 

Kqaiptncnt       - 


1  srt  li;'j  pitcti 
1   set     «       pitch 


t   set   ll'ii   pitch  ;■,    -  '  .   •   .  ; 

\  set  -  8  ,  -pitch.;.  ■  :V  ^' 

1 .  sPt'    *       pitch-  iiy,  in.  to  4.  io; V 

1  set     <<       pitch  14  in,  t<>  Jjl  iti.> 


T|ie  Xiccpnipanyirij;  table  sives  the  principal  data  it»r  the  dif-    ;    ./ 
ferent  sizes  of  the  macliiiu-s.    The  machines  are  fitted  with  featn-     '', 
inj^f  iittiichments  and  cnttinv  otT  toofsi.  and  the  makers  daim  they  .-  ■ 
will  thread,   ream   and   cut   |tipe  in  one  continuous .  operation  at      .   v 
a  speed  doulik-  tiiat  pc^^'^tbU-  on  any  other  pipe  maclHtie.     Si'veral   . .  .!' 
of   these  inachitio   ba\e   ahtady  been   fdaceid   in    service.       <.'':,,•' 


ROLLED  STEEL  TRUCIJ:  FRAMES 


'Hie  -Vmerican  (*yr  X.  Foundry  (  <K'  Xew  Yorlc,  ha«  developed 
dcsijjins  of  f<«u-v\heel  aH<l  six-wheel  trucks  for  pas«.tn',:er  serv- 
ice, having  frames.  ma«leui». almost  etitirely  V>t  standanl  rolled 


.:  V  r  Vv' '■  ;S'*-Wheel    Truck    with    Rolled    Steel    Frame      .  '; 

sections.  The  idea  in  •lesijjuiuii  these  t nicks  \\ as  to  reduce  bc>t!i 
first  cost  au<l  maintenance  troubles.  Repairs  to  the  frames 
can  be  made  at  almost  any  shop  .arid  experience  lias  shown 
that  under  ordinary  service  eonditions.  heavy,  repairs  re*iuirinij 
sjtecial   work   au<l  tools   are   unnecessary.  ..    >; 

In  l»oth  desi.i.:ns  the  attempt  was  made  to  secure  maximum 
strength  and  service  ability  >>-H;h  a  minimum  weii:ht.  The 
frame  for  the  four-wheel  trtick  weiirhs  approV'imately  the  same 
a^  the  old  wooden  frame  having;  iron  flitch  plates,  while  there 
is  a  marked  ad\antaj.;v  as  regards  streni:th  and  ri'.^idit\.  All 
rivet  holes  are  reamecl   to   size  and   the  nvu-e   im.j«»rtant    rivets 


Machine    for    Threading     and     Cutting     Pipe 

chasers.     The  gripping   chucks   have   iniiversal   adjustments   and 
on  the  4  in.  and  6  in.  macliincs  are  lever  operated. 

The  most  n<Uewoitliy   feature  t)f  this  type  of  machine  is  the 
■  ea>e   with   which   it   may   be   adjusted    for  the  different  sizes  of 


Four-wheel  TrucK  with   RoMed  Steel  Frame 


are  machine  driven.  \.:vc\t<'  pusset  plates  arc  n^cd  to  connect 
the  cross  member>  to  tlie  truck  sides  and  the  friction  plates  for 
the  bolsters  are  locat-ed  on  the  l«ol>ter  hanj:er  brackets  thus 
removing  the  lateral  straiti  from  the  fcross  members.  The 
brake  hauuer  bracket  rs  secured  to  a  presse<l  arm,  which  is  sup- 
ported by  the  truck  side  and  the  cniss  member  i^ussets.  The 
bolster  hanger  is  extra  loni;  and  the  pins  are  of  large  diaineter 
in   order  to   reduce   wear.     Kitlur   the   usual   design   of  inside 
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huni:  brakes  or  the  American  Brake  Company's  desijjn  of  clasp 
brakes  may  be  used  with  this  truck. 

..The  six-wheel  truck  has  been  found  to  meet  all  the  require- 
ments of  hiph-speed  passenper  service,  trucks  of  this  design 
ha\ing  been  used  for  some  time  under  heavy  passenjier  equip- 
ment cars,  including  dining  cars.  It  is  claimed  that  frames  for 
the  six-wheel  truck  are  approximately  3,000  lb.  lighter  per  car 
than  the  usual  design  of  cast  steel  frame,  this  advantage  being 
obtained  because  in  the  rolled  steel  design  the  metal  can  be 
placed  to  better  advantage  at  the  points  of  greatest  stress.  The 
American  Brake  Company's  clasp  brake  arrangement  can  Iil' 
used   with  this  truck,  as  well  as  with  the  four-wheel  design. 


EXTENSIBLE  VESTIBULE  TRAP  DOOR      '     " 

i^  The  Pennsylvania  Railroad  has  built  high  station  platforms  at 
its  New  York  terminal,  at  Manhattan  Transfer,  Rahway  and 
North  Philadelphia,  and  has  similar  platforms  under  construction 
at  W'ilkinsburg  and  Johnstown  on  its  Pittsburgh  division.  It 
is  often  impossible  to  build  tangent  platforms,  owing  to  the  phys- 
ical conditions  at  stations  and  a  ditticulty  has  arisen  in  connec- 
tion  with   the   adoption   of   the   high   platform   where   it   is   built 


■     ,..,,.  Trap   Extended   at   a    High    Station   Platform 

on  a  curve,  owing  to  the  gap  between  the  car  and  the  platform. 
.  \\  ith  a  view  to  overcoming  this  ditHculty  the  Pennsylvania 
has  equipped  for  trial  a  steel  vestibule  car  with  an  extensible 
trap  door  patented  by  Elwood  H.  Sickles,  213  Woodside  ave- 
nues, Narberth,  Pa.,  which  is  designed  to  bridge  the  gap  between 
the  car  and  the  station  platform.  The  operation  of  this  device 
is  practically  automatic.  When  the  trap  is  down  the  opening 
of  the  vestibule  door  causes  the  sliding  portion  to  extend  be- 
yond the  side  of  the  car;  closing  the  door  returns  it  to  its  nor- 
mal position.     When  the  trap  is  to  be  raised   for  the  use  of  the 


step,  or  when  the  brakeman  lopens  the  door  while  the  train  i^ 
moving  the  trap  should  not  pe  extended.  To  provide  for  this 
feature  a  small  handle  is  setl  flush  in  the  end  of  the  car  body, 
by  means  of  which  the  confection  between  the  door  and  the 
trap  extension  may  be  disengaged. 

The  extension  trap  in  outward  appearance  is  like  the  ordinary 
trap,  and  consists  of  a  rubben  covered  top  plate  A   and  an  ex- 
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Arrangement  of  Sickles  Extensible  Trap  Door  ,..  .m       ' 

tensible  portion  B,  which  is  bu  It  in  the  familiar  panel  pattern 


and  acts  as  a  support  for  the  top 
on  the  rod  C  so  they  act  toget 


plate.    The  two  parts  are  hinged 
ler  when  the  trap  is  raised  for 


the  use  of  the  step.  The  hinge  rod  is  hollow  and  accommodates 
the  Hat  springs  which  are  adjusted  at  the  bracket  B  to  obtain  the 
proper  tension.  The  extensible  portion  of  the  trap  is  supported 
by  bracket  /:,  which  slides  on  th^  hinge  rod  and  lug  F'  attached 
to  the  top  plate  bracket  /*.  Wl^en  the  trap  is  extended,  owing 
to  the  fact  that  it  is  supported  al  one  side  on  lug  ¥' ,  and  at  the 
opposite  side  on  the  usual  angle  |ron  ledge,  the  extended  portion 
is  prevented  from  deflecting  \then  a  passenger  steps  on  it. 
Spring  catches  G  and  //  of  the  usual  type  are  used  to  hold  the 
trap  door  down  when  the  door  is  closed  and  to  hold  it  up  against 
the  vcstibide  door  when  it  is  raited  for  the  use  of  the  steps. 

The  operating  device  consists  ♦£  a  bell  crank  lever  J  attached 
to  the  bottom  of  the  vestibule  qoor,  the  connecting  rod  K  and 
the  cam  L  which  slides  on  the  square  shaft  .1/.  The  rod  shown 
at  O  is  attached  to  the  end  of  p  lever  which  turns  the  square 
shaft.  The  upper  end  of  this  rod  extends  through  a  slot  in  the 
end  of  the  car  and  is  provided  with  a  knob  by  means  of  which 
it  may  be  raised  to  the  position  shown  by  the  dot  and  dash  center- 
line,  or  returned  from  that  position  to  its  normal  position  as 
shown  in  the  drawing.     In  the  latter  po^Jtion  the  cam  L  on  the 
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square  shaft  engapcs  a  taper  lug  on  bracket  E,  through  which 
the  trap  extension  is  moved  by  lever  J  and  connecting  rod  K 
when  the  door  is  opened.  When  the  knob  A'^  is  in  its  upper  posi- 
tion the  cam  is  disengaged  from  the  bracket  on  the  extension 
and  opening  the  door  has  no  effect  upon  the  trap.  The  cam  is 
so  designed,  however,  that  when  released  its  front  finger  is  al- 
ways in  position  to  prevent  the  trap  from  being  extended  inde- 
pendently, thus  making  it  impossible  for  the  trap  to  be  out  when 
the  door  is  closed.  The  trap  is  so  arranged  that  it  is  impossible 
to  raise  it  when  extended,  due  to  interference  between  the  corner 
of  the  extension  and  the  hinge  bracket  D.  The  trap  is  designed 
with  a  uniform  extension  to  take  care  of  the  gap  at  platforms 
built  on  curves  as  sharp  as  6  deg.  On  lighter  curves  the  exten- 
sion may  slightly  overlap  the  platform,  the  latter,  of  course, 
being  kept  a  small  step  below  the  floor  of  the  car.  Owing  to  the 
varying  height  of  the  car  floors  above  the  top  of  the  rail,  due 
to  differences  in  springs,  etc.,  it  has  been  found  impossible  to 
maintain  the  car  floor  at  a  level  with  the  station  platform. 

It  is  unnecessary  to  provide  extra  trainmen  to  attend  to  the 
operation  of  this  trap,  as  with  the  small  hand  lever  set  in  proper 
position,  the  opening  of  the  vestibule  door,  whether  accomplished 
by  the  trainman  or  passenger,  will  cause  the  trap  to  extend. 
Owing  to  the  fact  that  the  stop  plate  does  not  slide,  it  is,  of 
course,  impossible  for  passengers  to  be  thrown  by  the  movement 
of  the  extension.  .'    ■■..,    .^    r.\    -   .\     ■  . .  .:■   ^ .;  .  ■.  ...  .  v;  .  ^V  : 


?     SIMPLE  COUPLER  RELEASE  RIGGING 


BRAKE  BEAM  SAFETY  HANGER 


V  The  accompanying  drawing  shows  a  type  or  brake  beam  safety 
hanger  which  has  recently  been  patented  by  Edward  O.  Elliott, 
chief  draftsman,  Philadelphia  &  Reading,  Reading,  Pa.  The 
device  is  extremely  simple  and  offers  practically  no  obstruction 
lo  the  removal  and  replacement  of  the  heatn^l^.'rM-'-  ■t'.J:'-:\^'S, 

..The  safety  hanger  is  attached  to  the  spring  plank  and  under 
fiormal  conditions  is  entirely  free  from  contact  with  the  brake 
beam  or  brake  head.  It  consists  of  a  rectangular  bar  2  in.  ItV 
3/4    in.    in   section   and   32   in.    long.     This   is   supported   by   two 
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;•.'..  .   Brake   Beam   Safety   Bar  Attached  to  a  Truck  : ..  ■ /, 

hangers  lipped  over  the  vertical  flange  of  the  spring  plank  and 
riveted  to  it.  These  are  shown  in  detail  in  the  drawing.  The 
bar  is  slipped  into  place  through  slots  in  the  hangers  and 
secured  by  means  of  J/2-in.  bolts  placed  through  the  bar  at  either 
end  just  outside  of  the  hangers.  In  this  position  the  device 
offers  effective  support  to  the  brake  beam  should  the  brake- 
beam  hangers  fail.  Should  the  removal  of  a  brake  beam  be 
desired  the  bar  may  be  slid  back  at  one  end  as  shown  in  the 
drawing  by  removing  one  of  the  Vz-in.  bolts,  in  which  position 
it  offers  no  obstruction  to  the  removal  of  the  beam. 
This  safety  hanger  is  in  use  on  the  Philadelphia  &  Reading. 


The  coupler  release  rigging  shown  herewith  was  designed  to 
eliminate  as  many  parts  as  possible  and  to  facilitate  the  appli- 
cation of  the  device  to  the  eye  of  the  coupler  lock  and  the  end 
of  the  car.  It  is  known  as  the  Singlelink  relea.se  rigging,  from 
the  fact  that  but  one  piece  is  used  between  the  imcoupling  lever 
and  the  eye  of  the  coupler  lock.  The  upper  end  of  the  link  is 
made  with  an  elongated  eye.  which  provides  for  all  motion  of 
the  coupler  relative  to  the  end  sill,  and  the  lower  end  is  pro- 
vided with  an  open  eye.         -rj-^ '     •/;  ;^V/^^1^  !^  Svv'^:^'^;  •  >^  .:■  '    "i   - 

The  uncoupling  lever  is  secured  to  the  end  sill  of  the  car  by 
means  of  open  brackets  which  are  closed  by  cotter  pins.  In 
applying  the   rigging   to   the  car   the   lower  end   of   the   link   is 
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.    '  ,;.-.^;  V-'      ■ .-        Cottpler  Rigging   Having   Few  Parts       •; '  ;'•";-.;', ■>!;..  y 

first  hooked  into  the  eye  of  the  coupler  lock ;  the  lever  being 
then  placed  in  the  brackets  and  secured  by  the  cotters.  The 
lever  connection  to  the  link  is  provided  with  a  tail  which  serves 
to  prevent  the  link  from  turning  and  sliding  out  of  place.    .      .  . 


:  HULSON   LOCOMOTIVE  GRATE    . 


A  large  total  air  opening  in  locomotive  grates  with  not  too 
wide  an  opening  between  the  fingers  of  the  grate  is  an  acknowl- 
edged advantage.  .\t  the  recent  conventjjm^of  the  International 
Railway  Fuel  Association  it  was  stated  that  from  a  canvass  of 
21  roads,  it  was  found  that  the  percentage  of  the  area  of  the 
air  openings  in  the  grate  to  the  total  grate  area  varied  from 
a  minimum  of  2S.5  per  cent,  to  a  maximum  of  49.6  per  cent., 
and  that  the  average  was  37.2  per  cent.,  with  1  in.  openings 
between  the  fingers,  for  bituminous  coal  burning  engines.  It 
was  also  stated  that  the  Seaboard  Air  Line  strongly  favored 
the  table  grate  on  account  of  its  large  air  opening.     •,      .r-;.    '-,  f. 

The  illustrations  show  a  grate  for  locomotives  which  provides 
an  air  opening  area  of  55  per  cent,  of  the  total  grate  area,  w  ith  H 
in.  openings  between  the  fingers,  and  with  possibilities  of  a 
larger  percentage  of  air  space  where  the  conditions  permit. 
This  grate  is  made  by  the  Hulson  Grate  Company,  Keokuk. 
Iowa.  It  has  been  installed  in  a  large  number  of  stationary 
plants  and  has  been  made  standard  on  the  locomotives  of  one 
railway.  The  experiences  of  those  who  have  it  in  service  indi- 
cate that  with  the  large  amount  of  air  opening  in  the  grate  it 
has  been  possible  to  more  thoroughly  consume  the  coal,  thus 
producing  less  smoke  and  keeping  cleaner  fires.  Many  cases 
have  also  been   found   where  a  cheaper  grade  of   fuel  can  be 


432 


RAILWAY   AGE   GAZETTE,   MECHANICAL   EDITION 


Vol.  89,  No.  8 


T  ,!.''•      '   ..•'^   '"     ''^'  ' 


•.■■»v 


V'.^/ 


:.\-  i- 


.•:■:!: 


..■*•■ 


used  with  this  grate.  Because  of  the  better  consumption  of 
the  fuel  several  of  the  users  report  considerable  savings  in  coal 
consumption.  •: -^.^  ^    r-iC  ..-  •.'     >"  .,'^  • -/^.■■■^'■.■;    v.     -!'  V'-''.;; 

Aside  from  the  large  amount  of  air  space  provided  by  this 
grate  the  mechanical  features  are  of  considerable  interest,  the 
purpose  of  the  manufacturers  being  to  provide  a  grate  of  as 
simple  construction  as  possible,  with  a  minimum  amount  of  trou- 


EMERGENCY  JACK  WITH  ADJUSTABLE  BASE 


";-.■>...;  Parts  of  the   Hulson   Grate 

;;■  -  ble  to  repair.  The  details  of  the  grate  are  shown  in  one  of  the 
'{:,•:.•■■  illustrations.     No.  1  is  the  side  bar;  Xo.  2  the  tie  bar;  No.  3  the 

■  .-r  ;  finger  bar,  and  No.  4,  the  finger.     The  fingers  are  all  loose  on 
-;•)-■    tlie  finger  bar,  which  permits  expansion  or  contraction  without 

■^..'•:  affecting  the  finger  bar.     The  fingers  slide  on  to  the  finger  bar 

■-..;..  from  the  end,  being  held  by  means  of  a  key  cast  into  the  bar 

.:;.;-;•  and  fitting  into  a  keyway  in  the  fingers.     This  construction  has 

'•w.,:  been    adopted    to    make    possible    the    renewing    of    the    fingers, 

■  ;.  .'should  they  become  broken,  at  a  very  small  cost,  the  finger 
■.■';•.  bar  simply  i)eing  lifted  from  the  side  bar  and  the  broken  finger 
•)V :,••.*  replaced.     It  wiU  also  be  noted  that  the  tops  of  the  fingers  are 
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-■■>;-•;;,•!  Hulson  Grate  for  108  in.  by  66  in.  Locomotive  Firebox    <   ,;•  " 

.•'.    curved  so  that  when  the  grate  is  rocked  slightly,  a  rubbing  action 

..j";  will  be  produced  on  the  fuel  bed  which  dislodges  the  fine  ash 

•■'."]  without   disturbing  the   fire  or   allowing   the   unburned    fuel   to 

v^'-  drop  into  the  ashpan.     By  shaking  the  grate  for  the  full  stroke, 

■   however,  it  is  possible  to  dump  the  fire.     The  construction  of 

'  ■  these  fingers  also  tends  to  raise  the  bed  of  the  fire  sufficiently 

y^  high  from  the  mechanism  of  the  grate  to  keep  it  from  being 

.../subjected  to  the  severe  heat.     It  is  also  claimed  that  the  large 

■  .  ;  percentage  of  air  .space  in  the  grate  permits  the  use  of  a  larger 

'.  exhaust  nozzle,  since  as  much  draft  will  not  be  required  to  pull 

•  the  air  through  the  grate  bars.     With  the  §^  in.  openings  there 

.-.  will  be  a  more  even  distribution  of  the  air  through  the  fuel  bed, 

■.    which  permits  of  a  lighter  fire  being  carried...  ;       . 


'■i;-.      Railway   Extension    i.v    China. — The    Chinese    Government 

,"''■;  proposes  to  construct  railway  lines  outside  the  Great  Wall.    The 

."■  termini  of  the  proposed  lines  are  the  several  places  which  will 

■*'■  be  opened  as  trade  ports,  such  as  Chifeng,  Taonanfu,  Dolonor, 

•'   .-  etc.     The  first  line  is  from  Peking  to  Jehol,  a  distance  of   140 

'■.K;  miles,   with   a   line    from   Jehol   to   Chifeng  of    130   miles,   and 

.-  "another  one  of   170  miles   from   Chingchow  to   Chifeng.      The 

...'"■'ether  lines  are  from  Kalgan  to  Dolonor  of  150  miles,  and  from 

-■^•-Dolonor  to  Chifeng  of  200  miles.     These  lines  will  be  connected 

/fl  -  with  the  Peking-Mukden  and  the  Peking-Kalgan  railways.    The 

:.  scheme  is  now  under  consideration  by  the  Ministrj'.  ,. 
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The  jack  shown  in  the  illustt-ation  is  adapted  to  a  variety  of 
purposes  about  the  shop,  on  tl^  repair  track  and  in  emergency 
use  generally.  It  is  known  as  jthe  Simplex  emergency  jack  and 
is  manufactured  by  Templeton.i  Kenly  &  Co.,  Ltd.,  Chicago. 

The  standard  or  frame  is  a  ^eavy  malleable  iron  casting  well 
reinforced  with  ribs  against  stresses  in  all  directions.  It  is 
hinged  to  the  base  by  a  steel  pin,  which  is  reUeved  of  shearing 
stress  by  the  fitted  circular  bottom  of  the  frame,  which  rests 
upon  shoulders  in  the  base.  The  rack  bar  and  cap  are  of  heavy 
drop  forgings,  the  top  of  the  cap  being  recessed  to  fit  the  links 
of  a  chain,  which  may  be  used  |n  shifting  heavy  material. 

The  double  socket  of  crucible  $teel  makes  it  possible  to  operate 
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Emergency  Jack  with   Adjustable   Base 


the  jack  at  any  angle  from  the  vertical  to  30  deg.  from  the 
horizontal.  A  heavy  trunnion  b  jaring  supports  the  socket.  A 
trip  at  the  back  of  the  base  is  pi  ovided  to  hold  the  frame  rigid 
in  a  vertical  position,  the  releasing  of  which  permits  the  pivoting 
of  the  body  on  the  base.  The  jquipment  of  the  jack  includes 
live  feet  of  chain  and  a  five-foot  steel  lever  bar.  The  jack  has 
a  capacity  of  15  tons. 


NATIONAL  HOSE  COUPLING 


The  accompanying  illustration 
ling  recently  placed  on  the  market 
Company,  Peoples  Gas  Bldg.,  Chicago, 
vides  a  positive  means  of  applyinjg 
As  indicated  in  the  illustration, 


^lovvs  a  new  type  of  hose  coup- 

by  the  National  Hose  Coupling 

111.     This  coupling  pro- 

a  coupling  to  a  rubber  hose. 

hose  is  inserted  in  the  cor- 
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Sectional  View  of  the   National   Hose  Coupling    '•■;';'.'' 

rugated  socket  and  a  steel  taper  txpander  is  screwed  into  the 
socket,  forcing  the  hose  out  against  the  corrugation.  The  ends 
of  the  socket  and  the  expander  afe  rounded  to  prevent  injury 

to  the  hose.     No  special  tools  are  required  for  application. 

.. 
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RECORDER  FOR  MEASURING  FLOW  OVER 

WEIRS 


With  any  type  of  weir  or  orifice  the  rate  of  flow  is  dependent 
upon  the  head,  and  once  the  law  of  the  weir  or  orifice  is  known, 
it  may  be  calculated  directly.  For  most  purposes  of  measure- 
ment, however,  mere  knowledge  of  the  rate  of  flow  at  a  given 
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Tbe  Cochrane  Flow  Recorder     ■  ■~':\^->.:^^;\[/:p-;- 

instant  is  not  sufiicient,  but  continuous  or  total  results  are  wanted. 
,  ,  This  has  led  to  the  development  of  various  t\pes  of  flow  record- 
ers,  one   of   the   most   recent   of    which,   the   Cochrane   type,   is 
illustrated  herewith. 
./...      In  such  recorders  there  is  a  float  which  moves  vertically  in 
';  response  to  changes  in  head.     If  the  motion  of  the  float  is  em- 
ployed directly  to  actuate  the  recording  device,  so  that  the  action 
of  the  recording  pen  is  directly  as  the  motion  of  the  float,  or  in 
proportion  to  it,  a  record  of  rate  of  flow  can  be  obtained,  but 
the  divisions  on  the  chart  are  not  in  general  equal  for  equal  in- 
crements in  the  rate  of  flow.    It  is  therefore  necessary  to  incor- 
porate some  kind  of  translating  or  modifying  mechanism  between 
the  motion  of  the  float  and  the  motion  of  the  recording  pen. 
;    This  translating  mechanism  is  ordinarily  a  cam.  ..  ^r..'- ;' 

■''^;     In  the  Cochrane  flow  recorder,  the  cam  is  laid  out  as  a  spiral  on 
a   flat   circular   plate,   and   the   multiplying   mechanism   consists 
of   a   small   drum  mounted   upon   the   spindle  of   the  cam,   and 
.'.•■having  wrapped  about  it  a  thin  metal  cable  which  is  attached  to 
the  float  spindle,  a  counter-weight  on  another  cable  serving  to 
keep  the  first  cable  taut.     The  spiral  groove  is  cut  into  the  sur- 
face of  the  disk,  and  is  so  arranged  that  the  part  of  the  cam 
corresponding  to  the  low  heads  is  near  the  center  of  the  disc, 
••".and  the  part  corresponding  to  high  heads  is  near  the  periphery 
of  the  disc.    To  accommodate  the  recorder  for  use  with  weirs  of 
different  heights  it  is  only  necessary  to  substitute  cable  drums 
.f;Of   the   proper    respective   diameters.     One   cam    serves    for   all 
■./•weirs,   having   the    same   law    connecting   head    and    flow,    and 


hence  it  has  been  commercially  feasible  to  devote  considerable 
expense  to  the  mechanical  means  of  reproducing  this  cam  to 
insure  accuracy,  *^^i:'  -?:..";  :..■'_■..  X  ^'Sjrv';'  ;VA^^:-  "...-'•     .-^^  - 

The  elimination  of  friction  and  back-lash  are  prime  requisites 
in  the  design  of  such  apparatus.  Back-lash  has  in  the  present 
case  been  eliminated  by  the  use  of  a  cable  drum  instead  of  the 
gear  and  pinion  drive  formerly  employed,  while  friction  has 
been  reduced  as  much  as  possible  by  mounting  the  spindle  of  the 
cam  upon  anti-friction  rollers.  Accuracy  is  also  promoted  by 
the  use  of  a  large,  powerful  float,  and  where  an  enclosed  weir 
chamber  is  employed,  and  the  float  stem  must  pass  through  a 
packing  gland,  the  latter  should  be  of  the  self-aligning  type.       ; 

The  pen  carriage  is  provided  with  large  rollers  or  wheels, 
which  rest  upon  horizontal  ways,  so  that  the  cam  follower  which 
is  attached  to  the  pen  carriage  moves  diametrically  to  the  cam 
disc.  The  construction  is  such  that  the  cam  follower  cannot 
be  accidentally  displaced  from  the  cam  slot.  The  chart  being 
driven  uniformly  by  a  clock,  the  pen  not  only  records  the  rate  of 
flow  at  each  instant,  but  the  area  under  the  pen  trace  is  propor- 
tional to  tlie  total  flow  for  any  elapsed  period.  Many  users, 
however,  desire  to  obtain  the  total  flow  directly,  without  the  use 
of  a  planimeter,  and  for  this  purpose  an  integrating  attachment 
has  been  added. 

Only  one  clock  is  employed,  a  powerful,  weight-operated  pen- " 


Mefchau^sm   of  the   Flow   Recorder  with   Drum  and  Recording  Pen-- 
-;'■./  ;      Removed       ']■'.  -■Z\'  r  S-^  ■''.■:■■':-  ':-\--- 

dulum  movement.^'Siaking  80  beats  per  minyte,  as  against  the  240 
or  300  usual  with  hair-spring  escapements.'.;'  /  ;      ■     '  ..'  ■  .r;  .•^'  • 
This  flow  recorder.While  originally  designed  for  use  with  Vr'.. 
notch  weirs,  may  be  usM-iiilh  rectangular  weirs  or  submerged 
orifices.     It  is  regularly  supplie^in  connection  with  the  Coch- 
rane  V-notch   meters   and   metenfng   heaters,   manufactured   byl; 
the  Harrison  Safety  Boiler  Works,  Philadelphia,  Pa.         tV  ,,  ' 


•.   :  :* 


:>■:> 


■  X   -      i'^.    -:      .  •    . 
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^ 


used  Avith   this   jrrate.     Because  6f   the   iiettcr   i.«)n>uiiii>ti()n   of 

the  fuel  several  t>f  the  users  report  cousiderahle  saviuys  iu  coal 

^^.''/Jeousumption;-.  ■^•;  '-■^ '.•■f;  .'VV'   •■  ^- ••.;,'  -'■  ;';"     •■.':, 

•     .■    A'^ide   from  the  Iiir.ce  amount  of  air  space  pri>vi(le<l   l>y   this 

•  '  :prate  the  mechanical    features  are  of  consiileraMe  interest,   the 

purpt>se   of   tile   n>an\ilacturers   ln.'iu:>;    to   jtrov  itle   a   i;rate  of   as 

simple  construction  as  possihle.  with  a  iiiinimiim  amount  of  trou- 


jM.i.m"ji  J 


i 


4^1 


Jt  -^  '  J-  -   -  -   -  '■  '..:>'l 


J_^Jj^JjLlj 


Parts  of  the   Hulson  Grate 


ble  tt^  repair.  The  details  of  the  firate  are  shown  in  i>nc  of  tlie 
illustrations.  Xo.  1  is  the  side  l>ar;  Xo.  3  the  tie  bar;  Xo.  3  the 
finger  har,  and  Xp.  4,  the  fiutier.  'Ihe  finders  arc  all  loose  on 
the  fini-er  liar,  whicli'perniits  expansion  or  contraction  without 
affectiuvr  the  ^ftnyer  hiir.  The  fingers,  slide  on  to  the  finuer  har 
from  the  end,  heiuu  lield  h\  tueans  of  a  key  cast  into  the  har 
and  fittiii!:  into  a  ke\ way  in  the  fin^iers.  This  construction  has 
beeii  a«U»pii'd  to  tiiake-  tx>ssi'*'t;  the  renew  iuic  of  tliie  finders, 
should  tUey  l>ec<Jrtie  hrokeii.  .'tt  a  very  small  cost,  the  fiuL^er 
1»nr  simply  iteiut;  Hfteil  from  the  side  har  and  the  l»roken  tiuijer 
replaced.;     It  will  also  he  notetl  that  the  tops  of  the  finders  are 


///.».'■'«»  •"••'•••J  I  1  ••••"«»»  »«*iX«»«\  . 
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Hulson  Grate  for  108  in.  by  66  in.  Locomotive  Firebox 

curved;  SO  that  when  the  irrate  is  rocked  slightly,  a  rulihiuj.;  action 
.tviH  he  produced  on  t hie  i,uel  bed  which  dislodjics  the  fine  ash 
without  disturliin-j-  the  fire  or  alhiwius.;  tlic  un!>urned  fuel  t<> 
drop  into  the  a^hpan  By  shaking  the  urate  for  the  full  stroke, 
however,  it  is  possible  to  dutiip  the  fire.  The  construction  of 
these  finvers  als<»  tends  to  raise  the  bed  of  the  fire  snllicieutly 
hiij3>  frfwri  thenlecHanisni  of  the  grate  to  keep  it  from  l.ein.« 
.;S)d>jected  to  the  severe  heat.  It  is  also  claimed  that  the  large 
percentaiit;  of  air  space  in  the  urate  permits  the  use  of  a  larger 
exhaust  no/zle.  since  as  much  drat't  will  not  he  re<iuired  to  pnll 
the  air  thr<uigli.  the  jif.ate -bars.  With  the  Y^  iti.  openings  there 
will  be  a  more  even  di«itri  but  ion  of  the  air  throngh  the  fuel  bed. 
.\vbicl*  permits  ..oi  a  lighter  fire  being  caO'ied.   :  -  •      , . 


:  Kailw  vV  ExiT.XMox  ;ix  Cii i-SA.-^Tiie  Chinese  <  1. >\  ernmetu 
proposes  to  construct  railway  lines  outside  the  Cireai  Wall.  The 
termini  of  the  i)rop<.se<l  lines  are  the  sevtral  places  whicli  will 
be  opened  as  trade  ports,  siuh  a<  ("liifetii;.  Tanuanfu.  1  )olonor, 
etCt     The  first  line  i*  from   Peking  t<>  jehol.  a  distance  of   140 

.ihiles,  with  a  tine  fronj  Jchol  to  (hifeng  of  130  miles,  and 
another  one  of  170  miles  from  Chingchow  to  Chifeng.  The 
other  lines  are  from  Kalgan  to  Dol<ini>r  of  150  miles,  and  from 
Dolonor  to  Chifeng  of  2(M)  iniles.     These  lines  will  be  connected 

Avith  the  IVking-Mukden  and  the  IVking-Kalgan  railways.  The 
M'henie  is  now  under  cousidtratii'ii  b>   the  .Ministry. 


EMERGENCY  JACK  W 


i-; :  '..■'::'■■:'..  Vol.  89.  No.  8   :■ 
TH  ADJUSTABLE  BASE 


.    The  jack  shown  in  the  illust:  ation  is  adapted  to  a  variety  of. 
|)urposes  about  the  shop,  on  thf  repair  track  atul  iu  emergency 
Use  generally.      It  is  known  as  I  le  Simplex  emergency  jack  and 
is  mannfactured  by  Templeton.   Kenly  &  Co.,  Ltd.,  Chicago. 

The  staudar<l  or  frame  is  a  h -avy  malleable  iron  casting  well 
reinforced  with  ribs  against  stresses  in  all  directions.  It  is 
hinged  to  the  base  In  a  steel  pi  i.  which  is  relieved  of  shearing 
stress  by  the  luted  circular  hot  :om  «)f  the  frame,  which  rests 
upon  shoulders  in  the  base.  Tin  rack  bar  and  cap  are  of  heavy 
drop  furgings.  the  top  of  the  c;i  )  being  recessed  to  tit  the  links 
of  a  chain,   which  may  he  used    ii   shifting  heavy  material. 

The  double  socket  of  crucible    leel  makes  it  possible  lu  operate 


Emergency  Jack  wit  i    Adjustable   B.ise 


the    jack    at    aity    angle    from    tlu 


iiorizontal.     .\  heavy  trunnion  Ik  iring  supf)orts  the  socket.      .\ 


tri]*  at  tile  back  of  the  base  is  pr 
in  a  vt-nical  p'>>iiii(ii.  the  releasin 


<i|    tile   b<(d\    on  the  ba>e.     The  «|<|uii»inent   of   the  jack   includes 

leel  lever  bar.     The  jack  has 


iive   feel  of  chain  and  a  tive-fi»ot 
a  capacity  of   1.^   ions. 


vertical    to   30   deg.    from    the 


vided  to  hold  the  frame  rigid 
of  ubich  j)ermits  the  pivoting 


NATIONAL  llOS  i  COtPLLNG 


The  accompanying  illustration  si 
ling  receiuly  jdaced  on  the  market 
Comjiany.    I'eojiles   <  ias    lUilu.,  Chita 
vides  a  positi\e  means  of  applyini 
As  indicated   in  the  illustration,  tl 


i>\\s  a  new  t\iie  oi  hose  coup- 

y  the  Xational  I  lose  Coupling 

o,   111.     This  coupling  jiro- 

a  coupling  to  a  rubber  hose. 

hose  is  inserted  in  the  coi'- 


Sectional   View   of  the    Na<  lonal   Hose   Coupling 


riii;ated  socket  and  .a  steel  taper  i 
socket,  forcing  the  hose  out  again 
of  tlie  socket  ami  the  e\]iander  a 
to   the   hos«.'.      Xo   s]iecial   tools   are 


\pander  is  screwed  into  the 
t  the  c«yrrugation.  The  ends 
roiiiKled  to  prevent  injury 
re<)uired    for   api)lication. .  ; 


•   ,  <•„. ..  •*.. 
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RECORDER  FOR  MEASLRINCi  FLOW  OVER 

WEIRS 


With  any  type  of  weir  or  orifice  the  rate  of  flpw  is  dependent 
tipon  the  head,  and  once  the  law  of  the  weir  or  orifice  is  known, 
it  may  be  calculated  directly.  For  most  purposes  of  measure^ 
ment.  however,  mere  knowledge  of  the  rat^  of  flow  at  a  given 


■^^'-  \^'[-^  /^-W^.'" i'-  yl'  .The  CocJirane   Flow   Recprder         •       -.  .;_J     ^  '    ; 

instant  i?  not  sullicient,  hut  continuohs  or  total  results  are  wanted. 

.This  has  led  to  the  develoi)meiit  of  various  types  of  flow  record- 

'.  ers,   one   of  the   most,  recent   of.  which,  the  Cochrane   lype,  is 

illustrated  herewith. -^  '.  \:^^  ' .■':;U-f. .■■'■■:  '''''^''y''-.'^'-'-'---^ 

In   suih  rect)r(lers  there  Is  a:  float  which  nwvcs.verticallA-  in 

.    r(s]>onse  to  chanv:es  in  head.     If  the  motion  of  the  ftoiit  is  ein- 

•-  ployed  directly  to  acttiate  the  recording  ileyice,  so  that  the  action 

.'    of  the  recordin.yf  pen  is  directly  as  the  niotioii  of  the  float,  or  in 

.^proportion  to  it,  a  record  of  rate  of  flow  can  be  o]>taincd,  luit 

.the  divisions  on  the  chart  are  not  in  treueral  etjual  for  equal  in^ 

'  crements  in  the  rate  of  llow.     It  is  therefore  necessary  to  incor- 

::porate  some  kind  oi  translatini;  or  modifying  ineclKinism  between 

-the  motion  of  the  lh»at  and  tlte  motion  of  the  retdrdinR|>eii. 

VThis  translating  mechanism  is  ordinarily  a  cam.        ..      . ' 

. ,'      In  the  Cochrane  flow  recorder,  the  cam  is  laid  out  as  a  spiral  on 

J.a    flat    circular    plate,    and    the    multi])lyinti    mechanism    consists 

.  ^pif   a   small    drum    mounted    upon    the   spindle  of   the   cant,   atld 

;  having  wrapped  about  it  a  thin  metal  cable  which  is  attached  to 

the  float   s|)indle,  a  counter-weight  on   another  cable   serving  to, 

keep  the  first  calile  taut.  Tlte  spiral  groove  is  cut  into  the  sur- 
.•  face  of  the  disk,  and  is  so  arranged  that  the  part  of  tlie  cam 
.'.corresponding  to  the  low  heads  is  near  the  c<*nter  of  the  disc/ 
-and  the  part  ctjrresponding  to  high  heads  is  near  the  perijthery 
.'.of  the  disc.  To  accomnuxlate  the  recorder  for  use  with  weirs  of 
'. different  heights  it  is  only  necessary  to  substitute  cable  drums 
•of  the  proper  respective  diameters.  One  cam  serves  for  all 
.  .AVeirs,    having    the    same    law    connecting    head    and    flow,    smd 


hence  it  has  bi?eil  commercially  feasiWe  to  devote  cotisideraWe 
expense  to  the  mechanical   meaijs  of   rel)^ro<liicing  this  cam   to' 
insure  accuracy.;./  '.^/  -  '  •  '  V  •''  •■ '    '•;■  -  '-v  ■-.^  '  : :/'"' 

The  elimination  of  friction  and  back-lash  are  prime  requisites 
in  the  design  of  such  apparatus.  Hack-lash  has  in  the  present 
case  been  eliminated  by  the  use  c>f  a  cable  drum  instead  of  the" 
gear  and  pinion  drive  formerly  employed,  while  friction  has. 
been  redtieed  as  mnch  as  possible  by  mounting  the  spindle  of  the 
cam  upon  anti-friction  rollers.  Accuracy  is  also  promoted  by 
the  use  of  a  large,  powerful  float,  and  where  an  enclosed  weir 
chamber  is  employed,  and  the  float 'stem  must  pass  through  a 
packing  gland,  the  latter  i^hould  be  of  the  self- alignitig;  tj-pe.; 

The   pen   carriaiic  is   provided    with    large   rollers   (ir   wheels,, 
which  rest  »ipon  horizontal  ways,  so  that  the  cam  follower  which, 
is  attached  to  the  pen  carriage  moves  diametrically  to  the  cam 
di>c.     The  constrtiction    is   such    that  th*  catn    follower  cannot- 
be  accidentally  disjilaced    from   the  cam   slot.     The  chart  being 
driven  iniiforml>  by  a  clock,  the  pen  iiot  only  records  the  riUe  of 
llow  at  each  in>tant,  but  the  area  urklcr  the  pen  trace  is  propor'- 
tioual  to  the  total  flow   for  an\-  elai^sed  period.     Many  users^v 
hov.ever,  desire  to  oT;taiii  the  total  flow  directly,  without  the  tise? 
of  a  planin>eter,  andf-or  this  pinposc,  an  Jut^gj-ijtiag.  attaclinient 
has  been  added.    ^       :.  /  ^^^  ^     ?:     :; '       '^        / 

.  ;  Only  otie^clfK-k  lsv«niph  a  powefful,vveigllrt-operate<i  pen-: 


I 


— r    .■..-»  -     • '  > 


Mechanism   of   the    Flow    Recorder   with    Drum    and    Recording   Pen 

'■■■•  J  :■■■., r-:.- :     --  ;-'       Removed-,;.    -.-'-:.;■;•.;.      ,.'■■...  ■:.-.:■■' 

dithim  anovement.  making  SO  beats  per  miniUe,  as  against  the  2-40  ' 
or  300  usual  with  hair-spring  escapements.  .\.  -.■  ^,;.-  ■.••,■; 
This  flow  recorder,  while  originally  designe*!  for  use  With  V- 
notch  weirs,  may  be  used  with  rectangular  weirs  or  submerged 
prifiees.  It  is  regularly  supplied  in  ct)nnection  with  the  Ctxh- 
rane  XVnotch  incters  and  metering  heaters,  manufactured  by 
the  Harrison  Safety  Boiler  Works,  rhila<lelphia.  Pa,     ,  .    >  •  ' 


'    .      *-•■-.■»•      u-  "■'•■'  "     -'    i        .    •  •     t**     •  .-.,-■..* 
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Defamt 


■  ;  The  Chicago  &  Alton  has  increased  the  working  time  at  its 
shops  at   Bloomington.    111.,   from  eight  to  nine  hours  a  day. 

-  On  July  22.  1915.  the  Grand  Trunk  Pacific  had  completed  the 
installation  of  oil-burning  locomotives  on  the  mountain  sections 
of  its  line  and  they  were  operated  for  the  first  time  in  passenger 
service.  Oil  is  being  used  for  fuel  over  719  miles  of  main 
line,  from  Jasper  to  Prince  Rupert,  B.  C. 

The  railway  department  of  the  American  Federation  of  Labor 
has  issued  a  notice  officially  calling  off  the'  strike  of  the  me- 
chanical department  unions  which  was  declared  on  the  Illinois 
Central,  the  Harriman  Lines  and  the  Pere  Marquette  in  1911. 
From  the  point  of  view  of  the  railways  the  strike  was  terminated 
over  three  years  ago. 

George  W.  Wren,  a  carjjenter  in  tlie  motive  power  depart- 
ment of  the  Ann  Arbor  Railroad  at  Owosso,  Mich.,  has  been 
in  the  service  of  that  company  for  about  27  years  and  is  still 
actively  employed,  although  he  was  55  years  old  before  he 
entered  the  service.  He  is  now  in  his  82nd  year  and  is  still 
actively  engaged  in  his  occupation  of  building  and  repairing 
locomotive  pilots,  hand  cars  and  gasolene  section  cars.  .>  '■  c 

The  Erie  Railroad  has  sold  four  of  its  largest  steamships 
which  are  in  use  on  the  Great  Lakes,  and  the  ownership  of 
which  the  company  has  to  divest  itself  in  accordance  with  the 
recent  decision  of  the  Interstate  Commerce  Commission.  It  is 
understood  that  the  boats  will  be  cut  in  two  and  taken  through 
the  St.  Lawrence  river  to  the  Atlantic  ocean,  there  to  be  again 
put  together  and  to  be  u.sed  by  the  purchasers  in  the  coastwise 
trade. 

The  San  Pedro;  Los  -Angeles  &  Salt  Lalce  has  issued  to  its 
employees  a  special  bulletin  on  trespassing,  urging  them  to 
begin  a  campaign  of  agitation  in  their  individual  circles  of  in- 
fluence to  arouse  the  public  to  a  realization  of  the  dangers  of 
trespassing.  The  bulletin  says :  "The  Salt  Lake  route  is  a 
safe  road  to  ride  upon.  In  the  last  eight  years  no  passengers 
have  been  killed  in  train  accidents.  It  is  a  very  unsafe  road 
to  walk  upon.  During  the  same  period  101  trespassers  have 
been  killed."    n  ...■,,/ v-.;,  ::c  ;-..:•..,;.  .^^.:;>  ••.:-       •..  ^-.i^.    ..:.-,,'. 

';_  J.  .-X.  McCrea.  general  manager  of  the  Long  Island,  says 
that  it  is  only  by  the  rarest  chance  that  there  was  not  a  series 
of  disastrous  accidents  to  automobiles  at  grade  crossings  on 
that  road  during  the  week  ending  June  28.  Every  day  he  re- 
ceives reports  to  the  effect  that  the  crossing  gates  at  this  or 
that  place  have  been  broken  by  drivers  who  thought  more  of 
speed  than  of  safety.  In  that  one  week  there  were  a  dozen 
or  more  such  cases.  Mr  McCrea  has  issued  a  list  of  these 
"near  accidents."  v&' .  <-yr^<'. ;;  '^. ■■"'.''^'■■/^.■•■■"^■.i''. ''.■■■:'  A\  ;' 

In  recognition  of  his  ability  in  designing  a  special  tool  holder 
for  use  in  the  Sayre  shops  of  the  Lehigh  Valley,  Edward  Seddon, 
a  machine  foreman,  has  been  given  a  cash  bonus  by  the  rail- 
road company.  High  speed  tool  steel  is  very  expensive  material. 
Mr  Seddon  built  a  device  by  which  tool  holders  require  only 
a  cutting  edge  of  high  speed  tool  steel,  thus  making  possible  a 
large  economy.  He  has  also  recently  designed  a  number  of 
other  special  devices  for  use  in  railway  shops,  and  it  is  as  a 
mark  of  appreciation  of  the  economies  he  has  made  possible  that 
the  company  has  awarded  the  bonus,     ■■■''''•''^■■^.f:--'''']''-''^'-^'^-^':::'^/-^' 

■'  "  MEETINGS  AND  CONVENTIONS 

International  Railroad  Master  Rlacksmiths'  Association. — The 
twenty-third  annual  meeting  of  the  International  Railroad  Master 


I 


Blacksmiths*  Association  will  4e  held  at  the  Hotel  Walton,  Phila- 
delphia, August  17,  18  and  19,  1915.  The  following  subjects  will 
come  before  the  meeting  f<ir  consideration:  Flue  Welding; 
Making  and  Repairing  Frogs  and  Crossings  ;  Carbon  and  High- 
Speed  Steel;  Tools  and  Form  :rs ;  Electric  Welding;  Drop  Forg- 
ing ;  Spring  Making  and  R<  pairing ;  Piece  Work  and  Other 
Methods  of  Having  Work  Done;  Making  and  Repairing  Loco- 
motive Frames ;  Oxy-Acetylene  Process  for  Cutting  and  Weld- 
ing; Case  Hardening;  Heat  Treatment  of  Metals;  Best  Methods 
of  Reclaiming  Scrap;  Shop  Fjnks;  New  Subjects.  Committee 
reports  on  most  of  these  subje:ts  have  been  prepared  for  presen- 
tation at  the  meeting.      . 

Chief  Interchange  Car  I nsfeators'  and  Car  Foremen's  Associa- 
tion.— The  seventeenth  annuall  convention  of  the  Chief  Inter- 
change Car  Inspectors'  and  Car  Foremen's  Association  of  Amer- 
ica will  be  held  at  Murphy's  Hotel,  Richmond,  \'a.,  September 
14  to  16,  inclusive.  As  is  customary,  the  problems  in  the  inter- 
change of  railway  cars  and  the  il.  C.  B.  rules  governing  the  inter- 
change of  cars  will  be  discussed.       -  -   ......  ...  ,-      .    . 

1  .  "'v'^'^  ':''':—■-'■'■■ 'r''-- 

Mastar  Car  and  Locomotive  rainters'  Association. — The  forty- 
sixth  annual  convention  of  tie  Master  Car  and  Locomotive 
Painters'  Association  of  the  L^ited  States  and  Canada  will  be 
held  at  the  Hotel  Statler,  Detj-oit,  Mich.,  September  14  to  16, 
inclusive.  A  paper  will  be  reaq  by  Henry  A.  Gardner,  assistant 
director  of  the  Institute  of  Indiistrial  Research  of  Washington, 
D.  C,  on  Metal  Protection.  Cornmittee  reports  will  be  made  on 
Flat  Color  vs.  Enamel  Color ;  Effect  of  the  Design  of  Present 
Steel  Passenger  Equipment  on  the  Protective  Coating ;  Price 
vs.  Quality  in  Buying  Paint  Material ;  Varnish  Finish  vs.  Varnish 
Enamel  Color ;  Piece  Work ;  ^faintaining  the  Interior  of  Steel 
Passencer  Cars. 


The   folloui'nij   fist   gives   names  of  \secretarics,    dates  of   next   or   regular 

meetings,  and  places  of  meeting  of  mechanical  associations. 

.■\iR  Brake  Association. — F.  M.  Nellisj  .S3  State  St.,  Boston,  Mass. 

.Xmerican  Railroad  Master  TinneIs,  Coppersmiths  and  Pipefitters' 
Association. — W.  E.  Jones,  C  ^  ^'-  W.,  3814  Fulton  street,  Chicago. 

American  Railway  M.\ster  Mechanics*  Association. — J.  \V.  Taylor,  Kar- 
pen  building,  Chicago. 

American  Railway  Tool  Foremen's  Association. — Owen  D.  Kinsey,  Illi- 
nois   Central,    Chicago.  [ 

.\merican  Society  for  Testing  Materials. — Prof.  E.  Marburg,  University 
of   Pennsylvania,    Philadelphia,    Pa. 

American  Society  of  Mechanical  ^nc.ineers. — Calvin  W.  Rice,  2<>  VV. 
Thirtv-ninth  street,  Xew  York/  Annual  meeting,  December  7-10, 
1015,  New  York.  1 


Engineers. — Joseph    .\.    Andreucetti, 
W.  Sta.,  Chicago.     Annual  meeting, 


Association    of    Railway    Electrical 

C.  &  N.  VV.,  Room  411,  C.  &  N, 

October,  Ifl.S. 
Car  Foremen's  Assocmtion  of  Chica(o. — Aaron  Kline.  841    North  Fiftieth 

Court,   Chicago;   2d   Monday   in  i  lonth,  except  July   and   .August,   Lyt- 

ton  building,  Chicago. 

Chief  iNTKRCHANr.r  Car  Inspectors'  Und  Car  Foremen's  Association. — 
S.  Skidmore,  046  Richmond  strfcet.  Cincinati,  Ohio.  Annual  meet- 
ing, September  14-16,  1^15,  Richtnond,  Va. 

Inter.vational  Railway  Fuel  AssociiTioN.- — C.  C.  Hall,  ^22  McCormick 
building,  Chicago.  j 

International  Railway  Ceneral  Foreme.n's  Association. — William  Hall, 
1126    \V.    Broadway,    Winona,    Minn 

International  Railroad  Master  BLACf|sMiTHs'  Association. — A.  L.  Wood- 
worth,   Limo,   Ohio.      Convention,)  August    17,    1915,   Philadelphia,   Pa. 

Master  Boiler  Makers'  Association. — Jiarry  D.  Vought,  95  Liberty  street. 
New   York.  i 

Master  Car  Builders'  Association. — jl  W.  Taylor,  Karpen  building,  Chi- 
cago. I 

Master  Car  and  Locomotivp.  PainterI'  Assoc,  of  U.  S.  and  Canada. — 
A.  P.  Dane,  B.  &  M.,  Reading,  Mass.  C'onvention,  September  14-17, 
1915,  Detroit,  Mich.  i 

Niagara  Frontier  Car  Men'.s^  Association. — E.  Frankenberger,  623  Bris- 
bane building,  Buffalo,  N.  Y.     Moetings  monthly. 

Railway  Storekeepers'  Association. — f.  P.  Murphy,  Box  C,  Collinwood, 
Ohio.  [ 

Traveling    Engineers'    .Association. — V '.    O.    Thompson,    N.    Y.    C.    R.    R., 


East   BufTalo,   N.   Y.     Convention, 
man,  Chicago,  111. 
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Personals 


//  is  our  desire  to  make  these  columns  cover  as  completely  as-  ■' 
possible  all  the  changes  that  take  place  in  the  mechanical  de- 
partments of  the  raihcays  of  this  country,  and  xve  shall  greatly 
appreciate  any  assistance  that  our  readers  may  give  us  in  helping 
to  bring  this  about.     ";'-"/^ '^''  '■•'■'    '■'Vr^.V 
■'<'-^:.-^y'V::^  -.y.-.^-iyf        GENERAL  .^-  ''-■■:-':/^-  ^-•■''■■^'  i:-. v/':' 

William  H.  Elsner  has  been  appointed  chief  draftsman,  mo^  . 
time  power  department,  of  the  Great  Northern  Railway,  at  St. 
Paul,  Minn.,  sncceeding  X.  R.  Ross,  promoted.  ,..-.>...... 

N.  C.  HooPKR  has  been  appointed  car  foreman  of  the  Grand 
Trunk  Pacific  at  Smithers,  B.  C,  succeeding  A.  McKinnon.        :..,  • 

W.  B.  McNiECE  has  been  appointed  car  foreman  of  the  Grand 
Trunk  Pacific  at  Prince  Rupert,  B.  C,  succeeding  W.  Thompson. 

A.  McKiNNON  has  been  appointed  car  foreman  of  the  Grand 
Trunk  Pacific  at  McBride,  B.  C,  succeeding  W.  B.  McNiece.    \  ,'  ; 

j.  F.  MoFF.\TT  has  not  been  appointed  district  locomotive  fore- 
man of  the  Grand  Trunk  Pacific,  as  was  reported  in  these  columns 
last  month.  The  circular  announcing  the  appointment  has  since 
been  cancelled.         \..    ,  .     -  • .    .  ■.■■■■-.■■,:.;-■     •.-.-; 

L.  G.  RoBLiN  has  been  appointed  general  master  mechanic  of   ^ 
the  National  Transccyntinental   Railway  and  the  Lake   Superior  . 
branch  of  the  Grand  Trunk  Pacific, with  headquarters  at  Coch-v. 
rane,  Ont.        ''^''-~^''  ■■"'■■-'_  '^' -'''■'''  '^■'  '••-'■■    •;.  ;'      ■=■:-:'-•-•■    :;'''...': 

J.  S.  SnE.\FE,  master  mechanic,  Staten  Island  Lines  of  the  Balti- 
more &  Ohio  at  Clifton,  Staten  Island,  X.  \.,  has  been  granted 
leave  of  absence  for  one  year.    ;^':'':^':  :-:'■';;. /;"'.;  >' •'^  ^-:-  i' -^ 

D'': ':ff-::-4i}  '-xy-i-.,    CAR   DEPARTMENT     ■■■/■;;\.:;Cft(  ''iM^^ ^^:." 

P.  Alquist,  whose  appointment  as  general  superintendent  of;' 
the  car  department  of  the  Missouri,  Kansas  &  Te.xas  at  Denni-' 
son,   Tex.,  has  already   been  announced   in  these  columns,  was 
^  /A"-  "v/-r/-  ■'  ■■; : 'v^/  -:  :*       born  in  Stockholm,  Swe- 

den, in  1874,  and  came 
to  this  country  in  1885, 
settling  in  Memphis, 
Tenn.  He  started  his 
railroad  career  as  car  re- 
pairer for  the  Illinois 
Central  at  Memphis  in 
the  early  part  of  1895, 
w  orking  for  the  same 
road  as  car  interchange 
inspector,  repair  track 
foreman  and  general 
foreman  of  the  car  de- 
partment of  the  Mem- 
phis, Mississippi  &:  Ful- 
ton divisions  until  1910, 
when  he  left  to  go  witht 
the  Cincinnati,  Hamilton, 
&  Dayton  as  general 
foreman  of  the  car  de- 
P.   Alquist  partment  at  Lima,  Ohio.  .• 

He  left  that  road  after  about  eighteen  months'  service  to  go  to 
the  Pere  Marquette  as  general  car  foreman  at  Grand  Rapids, 
Mich.,  and  was  subsequently  general  inspector  and  chief  inspec- 
tor of  the  car  department  of  that  road.  In  1913,  Mr.  Alquist 
was  appointed  superintendent  of  the  car  department  of  the  Mis- 
souri, Kansas  &  Texas,  at  Sedalia,  Mo.,  which  position  he  held 
at  the  time  of  his  recent  appointment  as  general  superintendent 
of  the  car  department  of  that  road. 


■.~^■^■ 


■r\    -    -^  SHOP   AND   ENGINE   HOUSE      ^        :   ;    :      ■    ; 

G.  T^.ETH.AM  has  been  appointed  acting  roundhouse  foreman 
of  the  Intercolonial  at  Truro,  X.  S.,  succeeding  W.  Davidson.    - 

A.  H.  Kendall  has  been  appointed  assistant  works  manager 
of  the  Angus  locomotive  shops  of  the  Canadian  Pacific,  at 
Montreal,  Que.  '   -■^ >''    -^  '  '^•" ''  '  ■  "■^'-  '■'    \  '; 

L.  C.  Ord  has  been  appointed  assistant  works  manager  of  the  ; 
Angus  car  shops  of  the  Canadian  Pacific  at  Montreal,  Canada.  -^ 

W.  Wells  has  been  appointed  general  foreman  of  the  Canadian 
Pacific  at  North  Bay,  Ont.,  succeeding  A.  H.  Kendall,  promoted. 

C.  White  has  been  appointed  roundhouse  foreman  of  the  Na- 
tional Transcontinental  Railway  at  Edmundston,  N.  B.         ■/•;•:.; 

%  V  -'       PURCHASING   AND   STOREKEEPING  '  ^ 

R:  A.  Lrxspf)Rn  has  been  appointed  storekeeper  of  the  Kansas 
City,  Mexico  &  Orient  r»£  Texas,  with  headquarters  at  .\ngelo,   , 
Tex.,  succeeding  T.  A.  Pratt. ,  ;;^  '  • -'  v/   :/."- >   >  •  J^  .       "  "  ^^"^  'i' 

•     -        "       COMMISSION   APPOINTMENTS  "^   ■'       ^ 

H.  A.  Herndox,  chief  draftsman  of  the  Fort  Worth  &  Denver 
City,  at  Childress,  Tex.,  has  been  appointed  junior  mechanical 
engineer,  division  of  valuation,  of  the  Interstate  Commerce  Com- 
mission, witli  headquarters  at  Kansas  City,  Mo.,.. 


New  Shops 


Atchisox,  Topeka  &  S.\nta  Fe. — This  companj-  is  construct- 
ing a  seven-stall  brick  engine  house  at  Prescott.  .Ariz.  The  work 
has  been  be^un. 

'  Illinois  Cextral. — This  company  will  build  w-ooden  car  re- 
pair shop  buildings  at  Nonconnah.  Tenn.  The  estimated  cost 
of  these  new  repair  shops  is  about  $150,000. 

Maixe  Cextral. — The  contracts  have  been  awarded  and  the 
work  on  the  construction  of  additional  buildings  for  the  Maine 
Central    shops    at    Waterville,    Maine.      The    estimated    cost    is 

$60,000.  ■/:--'.:  fy'^-:::-'^:-/'^:----    ■  •:^;.-  .^.v. -'.;••"■.  7,>-"'  ■•'^-V::":'  ■ 

Lehigh  Valley. — This  company  will  at  once  build  a  fireproof 
roundhouse,  with  stalls  for  fifty  locomotives  at  Sayre.  Pa.  Con- 
tract for  the  building,  which  is  to  be  of  hollow  tile  and  cement 
construction,  has  been  given  to  Westinghouse.  Church,  Kerr  & 
Company,  New  York.  The  total  cost  of  the  improvements  will 
be  $400,000,  including  a  new  turntable  and  accessories. 

OREfJOK-W-VsHIXfeTOX      RAILROAD     &      NAVt<:ATTOX      CoMPANV.— 

This  company  will  build  a  12-stall  roundhouse,  a  40-ft.  by  60-ft. 
storehouse,  a  30-ft.  by  40-ft.  powerhouse,  and  a  50-ft.  by  60-ft. 
machine  shop  at  The  Dalles,  Ore.  The  powerhouse,  machine 
shop  and  roundhouse  will  be  brick  buildings  with  mill  interior, 
and  the  storehouse  will  be  a  corrugated,  galvanized  steel  build- 
ing on  wood  frame. 

rHiCA«».  Birli.v<;t6x  S:  Qrixcv.— This  company  is  rebuilding 
its  black.smith  shop  at  Galesburg,  III.,  which  was  recently  de- 
stroyed by  fire.    The  work  is  being  done  by  company,  forces. 

B.\LTiMORE  &  Ohio  Chicago  Terminal.— This  company  is  build- 
ing new  engine  and  passenger  terminal  facilities  at  Fourteenth 
and  Robey  streets,  Chicago,  which  will  include  a  33-stall  round- 
house, a  300-car  coach  yard,  a  2-story  building  600  ft.  long  for 
coach  yard  supplies,  a  power  plant,  oil  house,  coaling  station, 
sand  house  and  office  building.  Contracts  for  the  construction 
of  these  buildings  have  been  awarded  to  James  Stewart  &.  Qo, 
Chicago.       :  ;^ '.';-'}  ■'^    V  •;'-'^' >'.  ■ -• :  '  "- -^vV-  ■'^    '- 
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Supply  Trade  Notes 


'  •  /.•  •; . 


The  Sauvape-Ward  Brake  Company,  Inc.,  New  York,  has  re- 
cently changed  its  name  to  the  Smith-Ward  Brake  Company,  Inc. 

Andrew  Allen,  Sr.,  the  founder  of  the  firm  of  A.  Allen  &  Son, 
New  York,  died  July  6.        ■•  ■  ...s/'v'     ■••:.•.,    ....  /  s  ■..'..  .... 

George  F.  Alderdice  has  resigned  as  assistant  general  man- 
ager of  sales  of  the  Republic  Iron  &  Steel  Company,  to  become 
assistant  to  the  president  of  the  Brier  Hill  Steel  Company. 

J.  F.  McXamara  has  been  appointed  general  manager  of  the 
Bayonne  Steel  Casting  Company,  Bayonne,  N.  J.,  succeeding 
W^  E.  Oakley.  r  ij^-'::-.''.  •/.'  .-JV-i;.  •'..-.■..   :• :  ■:■  ■.•.:.;■.  ^v-;':v.f' V 

The  Scullin-Gallagher  Iron  &  Steel  Company,  St.  Louis,  Mo., 
by  a  vote  of  its  stockholders  has  changed  its  name  to  the  Scullin 
Steel  Company.        ":'';:f  ■:':.r /:■■:■■■■■'  ■■■;''''■;,■     ■''■^/)^- /''''■'■''''  -''"'^ ''''.' '■J^-:'''^' 

Thomas  R.  Cook,  formerly  assistant  engineer  of  motive  power 
of  the  Pennsylvania  Lines  West,  has  been  appointed  chief  en- 
gineer of  the  Willard  Storage  Batter^'  Company,  Cleveland,  Ohio. 

Flint  &  Chester,  Inc.,  New  York,  (teaters  in  railway,  mill 
and  contractors'  supplies,  have  been  appointed  New  York  sales 
agents  for  the  jacks  made  by  A.  O.  Norton,  Inc.,  Boston,  Mass. 

'  It.  A.  F.  CampbeH  has  been  appointed  European  representa- 
tive of  the  Baldwin  Locomotive  Works,  with  headquarters  in 
Paris.     Mr.  Campbell  has  been  in  the  service  of  the  company 


since 


1900. 


R.  A.  Paterson,  H.  M.  Bu(Jc  and  John  B.  Given,  formerly  the 
United  Railway  Specialties  Company,  30  Church  street.  New 
York,  have  been  appointed  |-epresentatives  of  Mudge  &  Com- 
pany, Chicago,  in  the  New  Enjgland,  Eastern  and  Southern  States. 
The  representation  of  Mudgtf  products  covers  the  Mudge  motor 
cars,  Mudge-Peerless  ventilators  and  the  Mudge-Slator  locomo- 
tive front  end.  I 

The  Continental  Piston  Rimg  Company,  Memphis,  Tenn.,  has 
been  incorporated  with  a  paid  jn  capital  of  $100,000.  It  will  manu- 
facture piston  rings  for  locomotives,  engines,  automobiles  and 
pumps  of  various  kinds.  The  officers  are  B.  H.  Mason,  president ; 
W.  P.  McCadden,  vice-presilent ;  R.  E.  Brown,  secretary  and 
treasurer,  and  C.  R.  Bryant,  cliief  engineer.        -,:..-.••..,  -.-.■•'• 

The  United  States  Light  &  Heat  Corporation,  Niagara  Falls, 
N.  Y.,  has  been  incorporated  v  rith  a  capital  of  $7,000,000  to  manu- 
facture machinery,  batteries  a  id  apparatus  for  the  production  of 
electric  light  and  heat.  It  is  a  Reorganization  of  the  United  States 
Light  &  Heat  Company,  andl  will  take  over  and  continue  the. 
operation  of  that  company's  j  plant  at  Niagara  Falls.  G.  M. 
Walker,  A.  L.  Fowle  and  A.  3.  Jones,  60  Broadway,  New  York, 
are  the  directors.         iV     • 

W.  Spencer  Robertson,  assi^ant  to  Leigh  Best,  vice-president 
of  the  American  Locomotive  Company,  has  been  appointed  sec- 
retary of  the  company,  succeeding  C.  B.  Denny,  formerly  treas- 
urer and  secretary,  who  has  resigned.  Mr.  Robertson  has  been 
in  the  service  of  the  Americail  Locomotive  Company  since  May 
1,  1908.  He  was  born  in  Brooklyn,  January  10,  1885,  and  from 
November,  1900,  until  1908  he  [was  associated  with  the  law  office 
of  Simpson,  Thacher  &  Bartle»,  New  York. 


.i^,  ■.-.. 


T'." 


F.  N.  Hibbits,  until  July  1  superintendent  of  motive  power  of 
the  Lehigh  Valley  at  South  Bethlehem,  Pa.,  has  been  appointed 
assistant  general  superintendent  of  the  Baldwin  Locomotive 
Works,  effective  July  1.  :■.... 7-.;4  ■_;•/ ...  .     v   /-...■■;  .:;.•>>•, 

The  American  Steel  Export  Company  was  incorporated  in 
Delaware  on  June  29,  with  a  capital  of  $200,000,  to  promote  the 
sale  abroad  of  products  of  the  Cambria  Steel  Company.  H. 
Gossen  has  been  placed  in  charge  of  the  New  York  office.    ,  . 

.  Paul  B.  Oatman,  formerly  manager  of  the  Ideal  Die  &  Tool 
Company,  Beaver  Falls,  Pa.,  has  been  appointed  manager  of 
the    small    tools    department    of    the    Modern    Tool    Company, 

■Eric,.  Pa.  ^^  ......    .  .  „ ..-     .    . 

.'  Louis  F.  Beckert,  a  salesman  in  the  railway  equipment  devision 
of  the  railway  and  lighting  department  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  died  suddenly  of  typhoid 
fever  at  his  home  in  Pittsburgh  on  July  7.    ),■■    'y'r^f  ■'■.''  r:j:----^' 

.  L.  S.  Love,  formerly  head  of  the  L.  S.  Love  Machinery  Com- 
pany, has  become  associated  with  the  Sherritt  &  Stoer  Company, 
Inc,  I'hiladclphia,  Pa.,  dealers  in  machine  tools  and  railway  and 
machine  shop  equipment,      'v  ;^;.  :' .':'•'  .. : >  '■ ''.      '    :\  .;;:.^u^•'';■^^^ 

W.  D.  Waugh,  district  representative  in  St.  Louis.  Mo.,  of  the 
Kalamazoo  Railway  Supply  Company,  Kalamazoo,  Mich.,  has 
been  appointed  district  representative  in  charge  of  the  St.  Louis 
office  of  the  Detroit  Graphite  Company,  succeeding  Benjamin 
Randolph,  resigned.  ... 

-  The  National  Hose  Coupling  Company,  which  has  recently 
been  incorporated,  with  Mortimer  J.  Silverberg  as  president, 
will  manufacture  a  coupling  which  is  applicable  to  various  rail- 
way uses.  The  works  of  this  company  are  at  Kankakee,  111., 
and  its  general  offices  are  in  the  Peoples  Gas  building,  Chicago. 


Thomas  E.  Carliss,  manager  if  the  works  of  the  Buffalo  Brake. 
Beam  Company  at  Buffalo,  N.  Y.,  and  Hamilton,  Ont.,  died  sud- 
denly in  Buffalo  on  July  9.  Mr.  Carliss  had  been  in  the  brake 
beam  business  for  about  30  year's.  He  was  at  one  time  associated 
with  the  Central  Brake  Beam,'  Company,  at  Detroit,  for  many 
years,  afterwards  becoming  associated  with  the  Monarch  Brake 
Beam  Company,  when  that  oompany  was  started  by  Detroit 
capital.  He  had  been  in  the  service  of  the  Buffalo  Brake  Beam 
Companv  for  about  six  vears.  j  ,,      .     ......        -  ., 

The  Locomotive  Stoker  Colipany,  Schenectady,  N.  Y.,  has 
purchased  the  coal  pusher  business  and  taken  exclusive  licenses 
under  all  of  the  patents  covenng  mechanical  coal  pushers  for 
locomotive  tenders  owned  by  |^yan,  Galloway  &  Co.,  Chicago, 
which,  with  the  patents  already!  controlled,  will  enable  the  Loco- 
motive Stoker  Company  to  ad4  a  complete  line  of  mechanical 
coal  pushers  for  all  classes  of  Jocomotive  tenders  to  its  rapidly." 
growing  stoker  business.  Edward  Ryan,  of  Ryan,  Galloway  & 
Co.,  has  entered  the  employ  of  jthe  Locomotive  Stoker  Company 
as  mechanical  expert. 

Tlie  Cohnnlius  Bolt  Works  pompany,  Columbus,  Ohio,  has 
been  incorporated  with  a  capital  stock  of  $660,000  to  take  over 
the  business  of  the  Columbus  B<)lt  Works.  J.  R.  Poste,  formerly 
secretary  and  general  manager  oi  the  Columbus  Bolt  Works,  has 
been  elecfted  president,  treasurer  and  general  manager  of  the 
company ;  J.  H.  Poste,  vice-president ;  T.  A.  Fleming,  assistant 
treasurer,  and  H.  A.  Mason,  secretary.  The  incorporators  in- 
clude J.  R.  Poste,  J.  H.  Poste,  W.  F.  Burdell,  Beale  Poste  and 
F.  H.  Barrett.  Julius  Blum  Sj  Co.,  510  West  Twenty- fourth: 
street.  New  York,  have  been  appointed  the  eastern  sales  agents 
of  the  company.  j  ,.  ^.     ..     . 

John    Havron,    president   of     he   Rogers    Locomotive   Works; : 
Paterson,  N.  J.,  from  1901  to  1(08,  and  more  recently  an  officer 


■•'■  :•■  ..;■■-  .:<■:■-■.. 


■Af-'-. .;.  ^ 


August,  1915 


RAILWAY   AGE   GAZETTE,   MECHANICAL   EDITION 


'<4#: 


of  the  Walker  &  Bennett  Car  Seat  Company,  died  in  Jersey 
City  on  Saturday,  July  25,  at  the  age  of  56,  from  cancer  of  the 
stomach.  Mr.  Havron  started  his  career  as  a  clerk  in  the  em- 
ploy of  the  old  Rogers  Locomotive  &  Machine  Works  in  Pater- 
san,  N.  J.,  in  1881.  He  gradually  worked  his  way  up  to  the 
position  of  secretary  of  the  company,  but  left  in  1893  to  go  to 
Chicago  as  the  western  representative  of  the  Latrobe  Steel  Com- 
pany, Latrobe,  Pa.  In  1901,  when  the  Halloran  and  Smith  syndi- 
cate bought  the  Rogers  Locomotive  Works,  he  returned  to  that 
company  as  its  president  and  held  that  position  until  October  1, 
1908,  leaving  at  that  time  to  go  with  the  Latrobe  Steel  &  Coupler 
Company,  with  office  at  Chicago.    ''  ..  '^^.  '.a:':^'\^'-'.-,  .'  -■'■.!^  ':/;""•;■• :' .. 

Roy  C.  McKenna,  of  the  McKenna  Brothers  Brass  Companj'. 
Pittsburgh,   Pa.,   has  been   elected  president  of  the  Vanadium- 

AUojs  Steel  Company, 
also  of  Pittsburgh.  He 
succeeds  E.  T.  Edwards, 
who  has  resig;ned  to  ac- 
cept the  presidency  of 
the  Latrobe  Electric 
Steel  Company,  Latrobe, 
Pa.,  but  who  will  re- 
main a  member  of  the 
board  of  directors  of  the 
Vanadium  -  Alloys  Steel 
Company.  Mr.  Mc- 
Kenna brings  to  his  new 
position  the  experience 
gained  in  the  years  he 
has  been  the  head  of  the 
mechanical  department 
of  the  McKenna  Broth- 
ers Brass  Company.  He 
graduated  from  the  Uni- 
vercity  of  Pittsburgh  m 
1903  in  electrical  and 
mechanical  engineering.  Mr.  McKenna's  family  has  had  con- 
siderable experience  in  the  high-speed  steel  trade,  having  been 
identified   with  it  ever  since  the  year   1902.  .... 

.'Charles  B.  McElhany,  general  manager  of  sales  of  the  Cam- 
bria Steel  Company,  has  been  elected  also  a  vice-president  of 
that   company.     Mr.    McElhany   has   been   in  the   steel   business 

for  about  20  years,  and 
in  the  service  of  the 
Cambria  Steel  Company 
for  four  years.  His 
early  years  in  the  steel  in- 
dustry were  spent  in  the 
employ'  of  the  Braddock 
W  ire  Company,  the 
American  Steel  &  Wire  . 
Company,  the  Union 
Steel  Company  and  the 
Pittsburgh  Steel  Com- 
pany. About  nine  years 
ago  he  entered  the  serv- 
ice of  the  Colorado  Fuel 
&  Iron  Company,  be- 
coming assistant  general 
manager  of  sales  of  that 
company.  He  then  be- 
came assistant  manager 
of  sales  of  the  Cambria 
Steel  Company,  in  charge 
of  the  wire  division.  He  was  later  appointed  assistant  general 
manager  of  sales,  and  on  March  1  succeeded  J.  L.  Replogle  as 
general  manager  of  S2\ts.  "■"_/..- y-^.-'^-':-:}^-^^'':-'::^^-:'-  y.'^J'-' , ■.:-/■:. ^■.  ":''.. 
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The  Roberts   &   Schaefer  Company,  Chicago,  has  i'^sued  the 

following  announcement :  "We  desire  to  announce  that  we  have 
voluntarily  released  our  control  over  the  Holmen  patents  as  re- 
lates to  locomotive  coaling  plant  equipment,  and  have  canceled 
our  agreement  with  Mr.  Holmen.  Two  years  ago  we  secured 
control  of  an  improved  design  of  elevating  machinery  which, 
while  retaining  all  of  the  advantages  of  our  previous  equipment 
under  the  Holmen  patents,  entirely  eliminates  the  bucket  latches, 
closing  springs,  and  trippers  required  b}^  those  patents.  This 
change  greatly  improves  the  service  and  reliability.  The  results 
obtained  after  two  years'  operation  of  many  representative  plants, 
1\'arrants  us  in  making  this  form  our  standard,  which  we  will 
hereafter  employ  in  all  of  our  locomotive  coaling  stations."    >  ..  ; 

Henry  S.  Hawley,  president  of  the  Railroad  Supply  Company 
of  Chicago,  died  on  July  22,  at  his  summer  home  in  Saunders- 
town,  R.   I.     He  was  born  on  August  12,   1851,  at   Bridgeport, 

Conn.  From  1874  to 
/1883  he  was  actively  en- 
gaged in  bridge  contract- 
ing and  in  promoting 
and  constructing  rail- 
roads, during  which  time 
he  was  identified  with  the 
Grand  Trunk  from  Val- 
paraiso, Ind.,  to  Thorn- 
ton, 111.,  and  also  pur- 
chased at  Master's  sale 
the  Chicago  &  Southern, 
now  owned  by  the  Grand 
Trunk.  In  1883  he  was 
the  promoter  of  the  Chi- 
cago &  Wisconsin,  which 
was  leased  to  and  com- 
pleted by  the  Chicago, 
Wisconsin  &  Minnesota, 
and  was  president  of  the 
Jatter  road  during  its 
construction  from  Chi- 
cago to  Schlesingerville,  Wis.  This  is  now  a  part  of  the  Minne- 
apolis, St.  Paul  &  Sault  Ste.  Marie.  He  was  general  agent  and 
purchased  a  part  of  the  right  of  way  of  the  Chicago  Great  West- 
ern, and  on  its  completion  was  appointed  general  agent  in  charge 
of  traffic  and  leases.  From  1890  to  October,  1893.  he  was  general 
agent  in  charge  of  traffic  of  the  Chicago  &  Northern  Pacific, 
and  later  was  general  agent  and  treasurer  for  the  receivers 
of  the  same  road.  On  July  1,  1897,  he  was  made  general  agent 
and  treasurer  of  the  reorganized  company,  which  was  called  the 
Chicago  Terminal  Transfer  Company,  and  on  February  1,  1899, 
he  was  appointed  traffic  manager,  treasurer  and  assistant  secre- 
tary of  the  same  road.  On  June  1,  1902,  he  was  elected  president 
of  the  Railroad   Supply  Company,.,,.  .      ^        ...      :..--.- 
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Duty  of  a  Pcmi-.— There  are  different  definitions  for  what 
is  termed  the  duty  of  a  pump,  each  giving  a  different  estimate 
or  value.  The  duty  is  sometimes  defined  as  the  weight  in 
pounds  of  water  raised  through  a  vertical  height  of  one  foot 
for  each  100  lb.  of  coal  burned :  or,  more  simply,  the  theoretical 
work  (ft.-lb.)  performed  per  hundredweight  of  coal  burned 
under  the  boiler.  It  is  observed  that  this  definition  is  faulty, 
because  it  combines  furnace  and  boiler  efficiencies  with  that  of 
the  pump  itself,  besides  estimating  only  the  theoretical  work 
performed,  thus  eliminating  friction,  which  is  often  a  most 
important  factor.  The  true  definition  of  duty  in  pumping  is 
the  actual  work  performed  in  a  given  time  (ft.-lb.),  per  mil- 
lion B-  t.  u.  delivered  to  the  pump  in  the  same  time.  Or,  less 
frequently,  the  duty  is  estimated  in  foot-pounds  of  work  per 
thousand  pounds  of  dry  saturated  steam  consumed. — Coal  Age. 
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."■:^     Coi.n    Storage   System. — Bulletin    Xo.   221    recently   issued   by 
';''  the  Link-Belt  Company,  Chicago,  is  a  four-page  leaHet  descrip- 
./.  tive   of    the    Link-Belt    patented    circular    storage    system.      The 
,  V'.  leaflet  describes  the  system  in  detail,  names  its   several  advan- 
tages and  contains  illustrations  of  typical  installations. 

Wool)   Block   Fuk)R.s. — The   .\yer  &   Lord   Tie   Company,   Chi- 
cago, has  recently  issued  a  booklet  on  that  company's  interior 
•  creosoted  wood  block  floors.     The  booklet  discusses  the  several 
.advantages  of  this  type  of  flooring  material  and  contains  several 
illustrations    ot    wood   block    floors    laid    in    difl^erent    kinds    of 
shops.  •    .    ■  ;^/  '^•' 

;     G.\s  Engines. — Bulletin  No.  34-X  issued  by  the  Chicago  Pneu- 
'.  matic    Tool    Companj-,    Chicago,    is    devoted    to    the    Class    .\-G 
"Giant"    gas    and    gasoline    engines    made    by    that    company. 
'Bulletin  Xo.  34-U  contains  instructions  for  installing  and  oper- 
ating  "Chicago   Pneumatic"   Class   X-SO    fuel   oil   driven   com- 
pressors, ■■-'■■.■-'i' "';',■..■■;  y ■;:.■■■"  -    •■    .•■'■';■•■•.■' •■.v..:  \S':  .'*'■'■  1 

.'     Air  CoMi'RESsoR.>i. — Form  Xo.  3.031   recently  issued  by  the  In- 
,:gerson-Kand  Company,  New  York,  is  devoted  to  the   Ingersoll- 
Rogler   Class    FR-1    steam   driven    single   stage   straight    line   air 
compressors   sold  by  that  company.     The  company  has  also  re- 
cently  issued   Form   Xo.  4,034,    relative  to  the   Leyner-Ingersoll 
/water  drill.  ;;^;';'■••..•■^■^  :;;%^r^.vJ''';'"'>;'V>; :;:'''.'  •  •■'  ,•-.'.  ••'/'..,  ..-V,  i 

TooL.^i  KoK  CrrriNG  Screw  Thre.vo.s. — This  is  the  title  of  a 
catalog  recently  issued  by  the  J.  M.  Carpenter  Tap  &.  Die  Com- 
pany, Pawtucket,  R.  L  The  booklet,  which  is  quite  similar  to 
the  usual  tap  and  die  catalog,  contains  illustrations  of  the  taps, 
dies,  die-stocks,  etc.,  made  by  the  company,  as  well  as  tables  of 
:ysizes  and  list  prices,     yy-^^^^-^^  ri^'-'r-^'   J.'i':'-''\\:'.S'::-\:y.-':Sr\  :=  '■• 

Slotting  M.xchines.— Catalog  No.  49,  recently  issued  by  the 
Newton   Machine  Tool  Works,  Inc.,   Philadelphia,   Pa.,  contains 

•illustrations  and  specifications  of  the  company's  complete  line 
of  standard  and  special  slotting  machines  and  a  number  of  il- 
lustrations of  difl^erent  designs  of   milling,  l)oring,  drilling  and 

»;cold  saw  cutting  off  machines.      .^;.-/.    •     ':',voV'     •  ■' .  . V^^  '.;.'■;  \  ' 

.  "Car  He.\ting  Ai'I'.\r.\tis.— The  Gold  Car  Heating  &  Lighting 
.Company,   New   York,  has   recently   issued  circulars   relative  to 
Cthat  company's  Xo.  8()4S  positive  lock  coupler,  its  pressure  regu- 
lator   Xo.    L014    and    its    up-to-date    vapor    system.      The    latter 
also    shows   how    Gold's   thermostatic   control   may    be    used    in 
.connection  with  the  vapor  system,      :v'r;*:.-V.'      •;■>■>.:..--..  i 

•3-' 

ELEtiRUAL  Testing  Service. — The  Electrical  Testing  Labo- 
.■  ratories.  Inc..  Xew  York,  have  recently  issued  an  attractive 
•loose-leaf  ?JOcklet  describing  the  equipment,  organization  and 
.work  of  these  laboratories.  The  service  offered  by  the  Labo- 
^ratories  includes  the  testing  of  instruments,  electrical  materials 
;and   machinery  and  tests  of  electric  lamps.    ;~i-      '.•.■■•.:'.■   -i"" 

Fabrikoii!.— in  a  publication  entitled  "The  Orange  Book,"  the 
Du  Pont  Fabrikoid  Compan\',  Wilmington,  Del.,  presents  a  num- 
ber of  e.xhibits  which  are  extracts  from  proceedings  or  articles 
dealing  with  upholstery,  all  of  which  are  used  to  show  the 
superiority  of  Fabrikoid  to  the  poorer  grades  of  split  leather 
for  use  in   furniture  upholstery,  automobiles,   etc.    ,••.■..•:::• 

y  Sii'ERHEATERs.— The  Locomotive  Superheater  Company.  30 
Church  street.  New  York,  has  issued  the  fourth  edition  of  its 
pamphlet   entitled   "The   Use   of    Highly    Superheated    Steam   in 

■  Locomotive  Practice."     This  is  devoted  to  a  description  of  the 
^  Schmidt  superheater,  including  data  concerning  its  operation.    A 

number  of  superheater  accessories  are  also  described.     •  .    •   .'V: 

Ge.vred  LocoMorivES.— The  Heisler   Locomotive   Works,   Erie, 
?,Pa.,  has  recently  issued  catalogue   No.   HS,  descril)ing  in  detail 

■  :•<■■:/ '■"^7'-:  ■:■;.'  ■  ■■■:  r-V  .'•■vr-  .'".^V^  ;■'-'•,.■'■■»«'  •:■'    ■■'•  '■•■•  '.'.  ■'■'■.:-  ■'■''■'.'  '•■.." ' ' 
;v...;_'-,, -.;;:.;-:. -a;;  •\.,V  ^'^^  ■'-  ■••    '/-^'.''.'-f '■'^•' -.^i'- ':!.  ';•'•■-'"■■■-■"••" 
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Geared  Locomotives  atid  classes 
of  service  for  which  they  arf  suited.  The  various  parts  of 
the  locomotive  are  described  and  information  is  included  coucern- 
intr   the  methods  of   laying  on     rough   spur   tracks.   'J/-  ::%  .,.•■; 

Leather  Goods. — The  Du  Pont  Fabrikoid  Co.,  Wilmington, 
Del.,  has  just  issued  an  attracti>  e  bulletin  on  Fabrikoid,  which  is 
made  with  a  face  of  cotton  clith  coated  with  a  tough  flexible 
material  and  embossed  by  steel  plates  or  rolls  to  produce  the 
appearance  of  any  desired  natuj-al  leather  grain.  The  cover  of 
this  booklet  is  printed  in  colors)  and  shows  five  different  colors 
and  grains  of  Fabrikoid.     The  booklet  is  well  printed  and  illus- 


trated. J 

Autogenous   Welding. — In   tne 


le  Panama-Pacific  International 
Exposition  number  of  Autogenotos  Welding,  the  Davis-Bournon- 
ville  Company,  Jersey  City,  N.  .  .,  presents  a  number  of  articles 
descriptive  of  various  large  pi  )e  line  installations  where  the 
welding  of  the  joints  has  been  lerformed  by  its  apparatus.  The 
leading  article  deals  with  the  installation  of  gas  mains  on  the 
Exposition  grounds  at  San  Francisco,  which  were  laid  with 
welded  joints. 

Gears,  Pi.vioxs  a.nd  Trolleys, — The  R.  D.  Nuttall  Company, 
Pittsburgh,  Pa.,  has  recently  is;ued  catalog  No.  12  relative  to 
gears,  pinions  and  trolleys  for  rnine  and  industrial  locomotives, 
and  catalog  No.  13  devoted  to  Ike  equipment  for  electric  rail- 
ways. Each  booklet  contains  illustrations  and  specifications  of 
the  apparatus  described,  there  being  included  extensive  tables 
giving  the  sizes  and  list  price  of  the  gears  and  pinions  which 
may  be  obtained.  I        .:•..'•, -..'.v-    ..::.-.,'<,-:-:- 

Heat  Insulation. — A  four-pag^  folder  recently  issued  by  the 
.\rmstrong  Cork  &  Insulation  Company.  Pittsburgh,  Pa.,  is  de- 
voted to  its  high  pressure  covering  for  use  on  high  pressure 
and  superheated  steam  lines,  boilers  and  other  heated  surfaces. 
This  material  is  made  up  of  a.  special  form  of  silica  of  a 
minute  cellular  construction,  mij^ed  with  asbe.stos.  Owing  to 
the  cellular  nature  of  the  silicioils  material,  it  is  said  to  be  an 
exceptionally  good  heat  insulator 

Passenger  Car  Couplers. — Th;  McConway  &  Torley  Com- 
pany, Pittsburgh,  Pa.,  has  recentl  r'  issued  an  eight-page  booklet 
descriptive  of  the  Pitt  Passengei  Coupler.  In  addition  to  an 
illustration  of  the  coupler,  the  booklet  also  contains  three  draw- 
ings showing  the  coupler's  great  I  exibility  of  curvature.  Fig.  1 
shows  the  limits  of  such  flexible  liiovement :  Fig.  2,  the  extreme 
positions  to  which  the  couplers  vvill  adjust  themselves  in  pass- 
ing over  a  curve  and  tangent,  ana  Fig.  3,  the  relative  positions 
on  a  reverse  curve.  -  ...    ,  |-  .•,,.■.-,.,-    .-     ,t        ,  ... 

Flexible  Joints. — Barco  Flexible  Joints  is  the  title  on  the 
cover  of  a  loo.se-leaf  booklet  recently  issued  by  the  Barco  Brass 
&  Joint  Company.  Chicago.  In  this  booklet  are  contained  cata- 
log No.  10  relating  to  blow-off  terninal  coach  heating  and  wash- 
out nozzle  connections :  catalog  >  o.  20  relating  to  roundhouse 
blower  connections  and  specificati  )ns  and  the  Barco  automatic 
smokebox  blower  fitting;  catalog  >  o.  30  entitled  "Barco  Flexible 
Joints,  Catalogue  and  Descriptive  Bulletin, '  and  catalog  No.  40 
relating  to  engine  tender  connecticns  for  steam,  air  and  oil  and 
car  connections  for  steam  and  air         .......       ....     ••.-;-.. 


Vertical  Gas  Engine. — The  N<kional  Transit  Company,  Oil 
City,  Pa.,  has  recently  issued  bullean  No.  401,  in  which  is  illus- 
trated and  briefly  described  a  vertical  four-cycle,  air  cooled  gas 
engine.  A  unique  feature  in  the  design  of  this  engine  is  the  use 
of  the  exhaust  to  induce  the  circulation  of  air  through  the  cool- 
ing flanges  on  the  cylinder.  Bulletins  Nos.  104  and  lO.S,  also  re- 
cently issued,  are  devoted  to  a  line  of  the  Duplex  direct  acting 
type  steam  pumps,  the  former  outside  center  packed  and  the  lat- 
ter of  the  packed  piston  type.  These  pumps  are  designed  for 
service  from  200  lb.  to  1,000  lb.  pressure  per  sq.  in.    !:>C'^\-  V "V- 
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'       When    we    went   to   press   with   this   issue,  ,;; 
the    closing    date    (September    1)    for    the  .• 
Apprentice   _^      competitive   letters  on   "How   Can   I   Help ;:; 
Letters    ~  t^g    Apprentice    Boys?"    had    not    arrived.-.' 

A  large  number  of   letters  had  been   received,   however.     The  ■;. . 
best  one  of  the  letters   entered  in  the  competition  will   be   se-  ;_, ; 
iected  by  the  judges  in  the  contest  and  will  be  printed  in  the  •"-;. 
October  number,  the  writer  meanwhile  being  paid   the   reward  ;•.. 
of  $10.     Such  other  letters  as  may  be  suitable  for  publication,  ^-.^ 
in  whole  or  in  part,  will  be  printed  in  the  same  or  succeeding  v- 
issues  and  will  be  paid  for  at  our  usual  rates.     The  experiment  :;,.;• 
has  worked   out   so  well  that  we   have  decided   to  conduct   a  '•>■ 
series   of   similar  competitions   in  the  months  to  come,   as   will.-; 
be   noted    by    announcements    made    elsewhere    in    the    editorial    ■• 
columns.     Our  hearty  appreciation   is  due  to   those   who   have;} 
helped  to  make  the  contest  a  success.     We   shall   be   glad   to  > 
receive  comments  or  additional  suggestions  on  the  facts  which    ' 
are   presented   in   the   letters    when   they   are   published,   -.i^.  :;:'■'■ 


rp.      x^„ _  '  .  .!      The  prize  competition  on  "How  Should  Car  ^ 

.  ■  A  V       Inspectors  Be  Trained  and  Developed  and  ;. ,' 

Inspector;;;  .^j^^^  ^^^  ,j.j^^j^  Qualifications?"  which V^; 
Competition  ^.^^  announced  on  page  384  of  our  August  /.^^ 
issue,  will  close  on  October  1,  1915.  Don't  fail  to  study  the ;  .^ 
announcement  and  to  mail  your  contribution  in  time  to  reach  .y 
our  offices  in  the  Woolworth  building.  New  York,  on  or  before- -'.^ 
that  date.  The  best  article  on  the  basis  of  the  practical  sug- .  v 
gestions  which  are  made  will  be  awarded  a  prize  of  $35.  Other  >:. 
articles  accepted  for  publication  will  be  paid  for  at  our  usual  V.O 
rates.  The  car  inspector's  position  is  a  most  difficult  one  to '.f- 
fill.  Familiarity  with  the  interchange  and  loading  rules  requires.'-.' 
a  great  amount  of  study  and  much  practical  experience.  Many .; , 
of  the  rules  are  exceedingly  complex,  requiring  more  than  aver-'  ~: 
age  intelligence  correctly  to  interpret  and  apply  them.  The  se--  v 
lection,  training  and  development  of  men  who  can  do  this  work.'", 
satisfactorily  has  given  car  department  officers  much  concern.-  . 
The  object  of  the  competition  is  to  bring  out  as  many  practical  ., 
and   helpful   suggestions   as   possible.  J^^ 


'■'  ''■'-■^-    Boiler  ■'■^^■^  "^^    federal    requirements    for    inspecting' 
.  and  testing  locomotive  boilers  have  made . 

^  it  necessary   for  each   railroad  to  develop . 

Competition  ^  corps  of  boiler  inspectors  to  see  that  the' 

requirements  are  fully  understood  and  fulfilled.  The  position; 
is  one  of  great  responsibility  and  requires  practical  men  of 
much  intelligence  and  experience.  Are  these  men  given  proper 
facilities  for  performing  their  work?  Have  they  plenty  of 
room,  with  convenient  files  for  sorting  and  keeping  the  neces- 
sary records,  data,  etc.?  Is  their  method  of  working  care- 
fully planned  to  secure  the  greatest  efficiency  ?  What  sup-  • 
gestions  can  you  make  which  will  help  them  to  perform  their 
work  more  eflFectively?  To  develop  facts  and  practical  sug- 
gestions along  some  one  of  these  or  other  phases  of  the  loco- 
motive boiler  inspector's  work  we  will  give  a  prize  of  $35  for 
the  best  article  which  is  received  at  our  office  in  the  Woolworth 
building,  New  York,  on  or  before  November  1,  1915.  As  in  all 
of  our  competitions,  the  judges  will  base  their  decision  on  the 
practical  value  of  the  facts  and  data  which  are  brought  out  and 
the  logical  way  in  which  they  are  presented,  rather  than  on. 
the  composition  or  grammatical  arrangement  of  the  article.  .:.•;=. 


Piston  ValTe  During  the  discussion  of  the  methods  of 

machining    piston-valve    rings    at    the    re- 

^  ^  cent  convention  of  the  General  Foremen's 

Competition         Association,    much    interest   was    displayed 

by  the  members  generally  as  to  the  various  methods  used  by, 

the  different   roads.     Four   types  of  valve   rings   are   used,   the 

rectangular,  the  L,  the  T  and  the  Z-shaped  rings.     Each   road 

has   good   reasons   for   using   some   one  of   these   types.     The 

proper  machining  of  the  rings  is  also  an  important  matter  with 
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respect  to  the  efticiency  witli  wliicli  the  liiijis  do  their  work, 
economy  in  operation  and  the  effect  on  the  Hfe  of  the  rings. 
In  order  to  obtain  definite  information  along  these  Hnes  a  prize 
of  $10  will  be  given  to  the  person  sending  the  best  letter  on 
the  subject  to  our  otVices  in  the  Woohvorth  building,  New 
York,  on  or  before  October  1.  It  is  desired  to  obtain,  as  far 
as  possible,  data  as  to  the  service  obtained  from  the  rings, 
the  reason  for  using  a  certain  specific  type,  the  cost  and  time 
of  making  the  ring,  as  well  as  details  concerning  the  actual 
operations  of  machining.  Not  all  of  these  phases  of  the  ques- 
tion need  necessarily  be  considered  in  any  one  letter.  They  are 
given  rather  in  the  way  of  suggestions  in  order  to  bring  out 
the  best  practices  used  under  different  conditions  on  different 
roads.  The  judges  will  make  the  award  on  the  basis  of  the 
practical  value  of  the  information  presented,  but  will  not  attempt 
to  decide  which  practice  is  best  according  to  the  arguments 
which  are  advanced  by  the  competitors.  Articles  which  are 
not  awarded  the  prize,  but  which  are  accepted  for  publication, 
Avill   be   paid    for   at   our   usual   rates.        .;,.,'.,     .".'•,  .' ■   .»;;..••. 


Locomotive 
Mileage  . 
Account 


For  every  locomotive  mile  used  by  the 
transportation  department  an  available  lo- 
'  comotive  mile  must  be  created  by  the  me- 
chanical department.  This  is  the  basis 
on  which  a  road  should  operate  if  it  is  desired  to  keep  the 
transportation  department  well  supplied  with  power.  The  avail- 
able locomotive  mileage  is  an  account  from  which  the  transporta- 
tion department  draws  as  it  moves  the  trains.  Every  locomo- 
tive as  it  comes  from  the  sliops  is  good  for  a  certain  number 
of  miles ;  say,  for  instance,  50,0()().  If  the  transportation  dcpart- 
men  consumes  500,000  locomotive  miles  in  one  month  then  ten 
of  these  locomotives  should  have  been  turned  out  of  the  shoi)s 
during  that  month  to  maintain  the  proper  mileage  account  bal- 
ance. When  new  locomotives  are  purchased  there  are  just  so 
many  locomotive  miles  to  be  added  to  the  account  and,  con- 
versely, when  the  locomotives  are  removed  from  service  the 
mileage  account  becomes  reduced.  Those  engines  that  are  in 
service  sliould  be  inspected  each  month  with  a  view  to  determin- 
ing the  amount  of  mileage  they  still  have  available,  the  mileage 
they  have  already  made  and  tiieir  present  condition  being  con- 
sidered. i5y  doing  this  the  head  of  tin-  mechanical  dci)artment 
know-  \  ery  nearly  what  availalile  mileage  he  has  and  if  re- 
trenchments are  desired,  just  iiow  far  he  can  cut  down  his  forces 
and  still  provide  the  transportation  department  with  the  mileage 
it  will  re<|uire.  On  a  large  road  this  system  should  apply  as  a 
unit  to  each  division,  tiie  passenger  and  freight  locomotives 
being  considered  sei)arately.  If  still  greater  refinement  is  de- 
sired the  locomoti\e  tractive  power  miles  could  be  ascertained. 


•        T?     IdWt    -'■  '-    With   another   bumper   grain  crop  in   sight 
.;;  .,     .•     the  car  department  is  called  upon  to  pre- 

.;'  pare  the  equipment   for  its  transportation. 

Inspection  j^    doing    this    too    much    care    cannot    be 

exercised  in  providing  grain-tight  cars.  I^efective  equipment 
causes  a  large  percentage  of  the  loss  and  damage  claims.  For 
the  last  five  years  there  has  been  an  average  of  69  cars  a  day 
entering  Chicago  with  grain  leakage  defects.  For  the  six  months 
ending  June  30.  1914,  tlie  railways  reported  to  the  .\merican 
Railway  Association  a  loss  of  $600.0(X)  for  grain  due  to  de- 
fective equipment.  •'}"'  j'i.  :^'■  ■:•:■ '••  •  \  .;\' :-'=:  V;.^\-'-V>  . '■ 
Ry  careful  repairs  and  rigid  inspection  the  car  department  can 
do  its  part  in  reducing  these  excessive  claims.  The  cars  to 
be  loaded  with  grain  should  be  made  grain-leakage  proof  and 
rain  tight.  The  front,  top  and  rear  of  the  car  doors  should  be 
so  coopered  that  no  moisture  can  penetrate  into  the  car.  The 
sheathing  should  be  carefully  inspected,  .\bout  65  to  70  per 
cent  of  the  grain  leakage  defects  are  chargeable  to  tlie  sheathing; 
the  flooring  is  responsible  for  the  rest  and  it,  too,  should  not 
be  neglected.  A  leaking  roof  on  a  grain  car  is  worse  than  no 
roof  at   all.   for  without  a  roof  the  grain  wotdd  not  be  shippe<l 


.  -  .  •"•.■  .■ .-'  'X- 
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in  the  car.  The  s\stem  o:  testing  roofs  as  described  on  page 
399  of  our  .\iigust  issue  has  given  exceedingly  good  results. 
There  are  many  other  details  that  must  be  carefully  watched  if 
the  grain  leakage  proof  i  nd  rain-tight  cars  are  to  carry  the 
bumper  crop  successfully;  k  small  <letect  will  eat  up  tlie  profits 


derived  from  the  carrying 


>f  this  grain  at  a  very  rapid  rate. 


Of  Interest 

to 

Car  Men 


l)ei)artment  Section, 
of  that  department  in  the 
editor,  shop  practice  articles 
which  was  not  by  any  mean: 
pages  in  the  four  Daily  Rail 
Master  Car  Huilders'  Conv 
in  the  y^urVv   for  the  M.  C 


When  we  proposed  a  few  years  ago  reg- 
ularly to  devote  a  certain  proportion  of  the 
pages  of  this  journal  to  the  interests  of 
the  ci  T  department  some  of  our  good 
friends  laughed  at  us  and  s4id  that  the  scheme  "wouldn't  work." 
True,  they  said,  there  is  lots  of  good  material  in  that  depart- 
ment which  ought  to  be  (|ug  up  and  published,  but  the  car 
men  will  not  take  a  sutTicie<it  amount  of  interest  in  it  to  make 
the  venture  really  worth  »vhile ;  moreover,  you  will  have  a 
streiuious  time  in  filling  upi  the  allotted  number  of  pages  each 
month.  -•    •    •-  I      .    •..•■•  .r  .>....'.-.../.»•..■  . 

It  may  be  interesting  to  know  just  what  has  been  the  result 
of  this  imiovation.  Since  Jiinuary,  1913,  when  the  scheme  was 
first  tried,  the  car  departnient  has  been  well  represented  in 
each  issue.  For  instance,  ir|  1913  there  were  146  pages  and  in 
1914.   142  pages  of  strictly  <  ar  department  material   in  the  Car 

This  iocs  not  include  the  representation 
editorial  comments,  letters  to  the 
and  new  devices — a  representation 
small ;  nor  does  it  include  the  128 
iti'ay  Aye  Gazettes  issued  during  the 
I-  ;ntion  in  1913  and  the  103  pages 
i.  Convention  in  1914,  these  issues 
being  furnished  to  all  Mech  mical  Edition  subscribers.  Equally 
as  good  a  record  has  been  made  thus  far  during  the  current 
year.      So   much    for    material. 

How  about  the  interest  ihown  by  car  department  olticers 
and  foremen?  Our  success,  ks  indicated  by  a  study  of  the  sub- 
scription list,  has  been  equ.-uly  as  great  as  in  the  securing  of 
material.  Even  at  that,  however,  we  are  not  satisfied.  Two 
things  more  we  want  to  (b.  First,  we  would  like  to  still 
further  enlarge  the  car  dep;  irtment  section,  and.  secondly,  we 
plan  to  improve  its  quality,  i  ir  possibly  we  might  better  say  to 
give  more  attention  to  certain  classes  of  material.  To  be  per- 
fectly frank,  it  is  comparativ  ?ly  easy  to  secure  good  articles  on 
car  design  and  construction  at  d  concerning  certain  of  the  broader 
car  dei)artment  problems.  t  is  difficult,  however,  to  secure 
certain  classes  of  articles  w  lich  go  thoroughly  into  the  prac- 
tical details  and  methods  fo  lowed  by  that  department.  Don't 
misunderstand  this  statement!.  There  is  a  lot  of  such  material 
available  but  not  up  to  thel  standard  or  grade  that  we  wish 
to  present  to  our  readers,  \tho  represent  tlie  most  active  and 
ambitious  men  in  the  department.  We  are  going  to  demonstrate, 
however,  that  such  material  ain  be  obtained  and  regularly  pre- 
sented. One  way  in  which  j this  will  be  done  will  be  by  a 
series    of    prize    competitions,    the    first    one    of    which    w  as    an- 


nounced  in   the   August   issue 

in  these  columns.    We  bespeak 

tion    in    this    movement.      Fn  m    such    results 

ajiparent  we  know  it  will  pro  e  a  big  success 


>r 


and   is   commented   on   elsewhere 

your  earnest  and  hearty  co-opera- 

is    are    alreadv 


"As  the  ize  and  j>ower  of  the  locomotive 
is  increaied.  the  tnoving  parts  per  unit  of 
work  to  be  done  need  not  be  increased 
in  weighi.     On  the  contrary,  their  weight 


Improved 

Locomotive 

Design 

per  unit  of  work  done  may  l)e  reduced.  Light  iiarts  do  not 
necessarily  mean  weak  parts,  I  but  may  mean  stronger  parts." 
These  sentences  sum  up  the  tl  ought  which  H.  A.  F.  Campbell 
wished  to  develop  in  his  seri  ;s  of  articles  on  "Reciprocating 
and  Revolving  Parts."  which  has  appeared  in  the  Mechanical 
liditioii  (luring  the  past  six  n  onths.  The  first  three  of  these 
articles  published  in  the  Match.  April  and  May  issues  con- 
cerned   impro\  ements   which   h  ive  been  made  in   lightening  the 
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revolving  and  reciprocating  j)arts  on  Anurican  locomotives,  both- 
by  improved  design  and  the  use  of  alloy  and  heat  treated  carbon 
steels.  The  last  two  installments,  one  in  the  August  issue  and 
the  other  in  another  part  of  this  issue,  concern  similar  de- 
velopments on  British  locomotives.  Mr.  rampbell  is  to  be  con- 
gratulated on  the  thorough  and  conij)lete  way  in  which  he  has 
gone  into  this  subject,  which  ])romises  to  prove  one  of  the 
important  developments  in  locomotive  design  that  will  be 
brought  about  in  the  next   few  years. 

Never  has  a  difficult  and  complicated  technical  development 
in  the  locomotive  field  been  discussed  in  a  more  thorough 
manner.  That  this  has  been  appreciated  is  indicated  by  the 
fact  that  the  Committee  on  Counterbalancing  for  the  Master 
Mechanics'  Association,  which  made  one  of  the  most  effective 
reports  at  the  June  ctmvention,  made  use  of  considerable 
(lata  taken  from  Mr.  Campbell's  articles,  and  publicly  ex- 
l)ressed  its  appreciation.  The  committee,  near  the  end  of  its 
report,  concluded  that  "the  secret  of  proper  counterbalancing 
for  any  class  of  locomotive  in  any  service  is  to  reduce  the 
weight  of  the  reciprocating  parts  as  far  as  possible.  *  *  * 
Special  designs  of  piston  heads,  crossheads,  hollow  piston  rods 
and  the  use  of  high-grade  materials,  including  heat-treated  car- 
bon and  alloy  steel,  aluminum,  etc.,  make  it  possible  to  construct 
very  light  parts,  the  expense  of  which  will  be  many  times 
justified  by  the  consequent  saving  in  repairs  to  equipment  and 
track,  as  well  as  the  saving  due  to  the  increase  in  tractive  power 
of  the  locomotives/*'^  '!^        ;;.;\  ■.■;'::  i;V. -l;;;V..  >;"•;     ^- Oi  •>  = 


and 


,•■•     <jfeat   stress   is   generally  laid  on   the  im- 
■:  V    portance  of   a  high   shop  output,  tlie  com- 
".:   mon  basis  of  measurement  being  the  num- 
..     Shop  Output  jj^r  of  locomotix  es  a  month  which  can  be 

repaired  in  a  given  shop.  The  ability  of  a  foreman  to  increase 
the  output  of  a  shop  is  very  commonly  used  as  an  indication 
of  his  value  as  a  mechanical  department  officer.  No  doubt 
th.s  is  a  reasonably  good  method  of  arriving  at  an  estimate 
of  a  man's  ability ;  we  do  not  question  this,  but  we  do  question 
the  advisability  of  using  it  as  the  only  basis  for  arriving  at 
such  an  estimate.  Quantity  is  desirable  and  even  essential  in 
shop  output.  Economy  demands  that  locomotives  spend  as 
large  a  proportion  of  the  time  as  possible  in  earning  money, 
which  means  that  they  must  spend  as  little  time  as  possible 
undergoing  repairs.  lUit  there  is  more  to  the  repair  question 
than  the  heav\-  repairs  made  in  the  back  shop.  Most  locomo- 
tive repair  work  is  done  in  engine  houses  'and  it  is  at  this 
])oint  that  the  effect  of  laying  too  much  stress  on  general  repair 
shop  output  or  quantity  with  a  neglect  of  the  quality  of  the 
work  done  makes  itself  most  directly  felt.  '.'  .\  :?;"..,'..,:"'  ;-.v^ 
We  do  not  wish  to  be  understood  as  advocating  a  reduction  in 
shop  output,  but  we  do  believe  that  there  are  many  shops  in  this 
country  which  are  rated  entirely  on  the  number  of  locomotives 
turned  out  per  month  in  determining  the  output,  when  the 
railway  company  would  be  money  in  pocket  if  the  output  were 
reduced  as  far  as  numbers  are  concerned  and  steps  taken  to 
materially  improve  the  work  turned  out.  There  are  railways 
that  are  doing  heavy  repair  work  in  engine  houses — work  that 
should  by  rights  be  done  in  the  general  shop — simply  because 
the  general  shops  are  retiuired  to  do  so  many  general  repairs 
per  month  and  the  quality  of  the  work  is  given  but  secondan 
consideration.  We  have  known  general  foremen  and  shop  super- 
intendents to  purposely  let  work  get  by  in  a  partially  completed 
condition  or  hurrv^  it  through  at  the  expense  of  the  workman- 
ship in  order  to  keep  up  the  record  of  shop  output.  We  do 
not  believe  there  are  man>  such  men,  but  there  is  a  tendency 
in  a  great  many  cases  to  overlook  little  things  or  to  shirk 
ins])ection  if  the  doing  of  these  things  thoroughly  is  likely  to 
delay  an  engine  in  getting  out  of  the  shop.  But  if  the  little 
things  are  not  done  in  the  general  shop  they  will  have  to  be 
done  in  the  engine  house  and  they  may  develop  into  larger 
thinus  that  will  compel  the  return  of  the  engine  to  the  general 


repair  shop  long  jjefore  it  ha^  made  it>  full  mileage.  These 
are  matters  to  which  sufficient  consideration  is  not^iven  in 
the  wild  rush  toward  increased  shop  output  on  the  numl>er  of 
locomotives  basis,  but  the\'  have  their  l>earing  on  not  only  the 
cost  of  maintaining  locomotives  but  on  the  cost  of  conducting 
transportation.  This  is  a  matter  which  demands  serious  atten- 
tion from  higher  railway  officers  as  well  as  shop  superintendent^ 
and  foremen.  The  maximum  possible  output  of  any  shop  i>. 
desirable  proxided  it  can  be  accompanied  by  the  highest  quality 
of  workmanship.  Such  a  combination  should  be  the  end  toward 
which  railway  mechanical  men  work  rather  than  quantity  in 
.shop  output  alone.  Quantity  without  quality  will  invariably 
result  in  increased  maintenance  charges  and  decreased  mileage 
between  shoppings ;  quantity  and  quality  combined  will  tend 
toward  econom\-  in  locomtive  maintenance  and  train  movement. 
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The  author  of  this  book  has  for  several  years  been  detailed 
as  supervisor  of  apprentice  schools  on  the  Pennsylvania  lines 
jeast  of  Pittsburgh  and  Erie,  and  his  purpose  in  preparing  this 
'book  was  to  meet  the  demand  of  apprentice  schools  for  a  text 
.dealing  directly  with  the  problems  arising  in  the  mechanical 
trades.  \'ery  little  has  been  published  which  is  especially  adapted 
to  the  needs  of  trade  schools  generally  and  more  particularly 
to  the  railroad  apprentice  school,  and  with  the  present  tendency 
toward  the  growth  of  such  institutions  the  need  of  lx)oks  such 
as  the  present  volume  is   rapidly  increasing. 

The  material  in  this  volume  is  presented  in  20  chai)ters.  A 
glance  at  the  contents  gi\es  the  impression  of  a  rather  hetero- 
geneous collection  of  subjects,  some  of  which  the  pure  me- 
chanics and  others  purely  shop  problems  with  very  little  rela- 
tion to  the  science  involved.  Each  chapter,  however,  deals  with 
one  subject  and  covers  it  completely,  vo  that  tiie  order  of  pre- 
sentation may  be  readily  altered.  The  foregoing  points  will  be 
understood  by  noting  the  titles  of  the  first  eight  chapters : 
Chapter  1,  Forces;  Chapter  11.  Gravitation,  Center  of  Gravity; 
Cliapter  III,  Densit\  and  Specific  Gravity;  Chapter  W,  Screw 
Threads ;  Chapter  V,  Calculation  of  Levers ;  Chapter  VI,  Pul- 
leys (Block  and  Tackle )  ;  Chapter  \TI,  The  Inclined  Plane  and 
Wedge,  the  Screw  Jack;  Chapter  \TII,  ^iears,  Lathe  Gearing. 
.  Other  subjects  of  a  practical  nature  which  are  treated  are  belts 
\°  and  pulleys,  cutting  speeds  of  machine  tools,  calculation  of  belt- 
ing, etc.  These  are  interspersed  with  chapters  on  motion,  vol- 
ume and  pressure  of  gases,  work  and  power,  heat,  logarithms, 
the  measurement  of  right  triangles  and  the  me;isurement  of 
oblique  triangles.  The  two  concluding  chapters  of  the  book 
deal  with  electricit\  and  the  streng:th  of  materials  respectively, 
each  being  a  brief  elementary  treatise  on  its  respective  subject. 
The  arrangement  of  the  material,  while  apparently  of  a  hap- 
hazard nature,  is  undoubtedly  good  for  the  purpose  intended 
as  the  chapters  dealing  with  the  al)stract  subjects  are  interspersed 
with    those   dealing    with    problems    of    immediate   application,    r, 
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This  contains  the  report  of  the  twenty-second  annual  convention 
of  the  Air-Brake  Association,  which  was  held  in  Chicago  last 
May.  It  includes  committee  reports  on  the  "Accutnulation  of 
Moisture  and  Its  Elimination  From  Trains  and  Yard  Testing 
Plants ;"  "Operation  of  the  Pneumatic  Signal ;"  "One  Hundred 
Per  Cent  Operative  Brakes  in  Freight  Service;"  "Hand  Brakes 
for  Heavy  Passenger  Cars,"  and  "Revision  of  Recommended 
Practice.".      ■  .       
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Communications 


ENGINE  FAILURES 


■■'"«■■■;"•/  •,    ■••■•/'•/•'  >'  •  ■/  '  "'■•.-  .';!■  Nkw  Ydkk. 
To  THK  Eimok:     :■-'"-■'"■'  -■;■:»  .      ;• 

I  have  been  greatly  interested  in  the  editorial  in  your  August 
issue  on  "Prevention  of  Engine  Faihires,"  in  which  you  say 
that  the  engine  house  is  often  unjustly  charged  with  the  responsi- 
hihty  for  such  failures.  I  agree  with  you,  but  will  go  still 
further.  In  many  cases  the  responsibility  is  absolutely  up  to  the 
supervising  officers,  although  they  do  not  realize  it  and  would 
be  seriously  offended  if  so  charged. 

If  a  part  is  wrongly  designed  and  constructed,  and  causes 
frequent  failures,  those  in  charge  should  have  a  check  on  it  and 
see  that  improvements  are  made  in  the  design  and  that  the 
con.struction  is  changed  as  the  engines  go  through  the  back 
shop  for  general  repairs.  The  same  is  true  of  inefficient  methods 
of  operation  and  of  man  failures.  The  cost  of  engine  failures 
is  so  great,  direct  and  indirect,  that  each  case  should  be  thorough- 
ly investigated  and  the  blame  properly  placed.  Then,  construc- 
tion methods  should  be  devised  to  prevent  similiar  failures  in 
the  future.  This  does  not  mean  that  a  simple  investigation  on 
the  part  of  the  local  officials  will  suffice.  Each  failure  should 
be  considered  by  a  board  of  important  mechanical  and  operating 
officers — and  it  will  not  be  a  bad  idea  to  have  the  storekeeper 
sit  in  with  them  on  some  roads.  In  this  way  the  responsibility 
cannot  be  shifted  back  and  forth  from  one  department  to  another. 
The  time  of  such  officers  is,  of  course,  valuable,  and  some  pro- 
vision must  be  made  to  have  the  reports  completed  and  contain- 
ing all  the  facts  and  evidence  before  they  are  presented  to  the 
board  or  committee. 

-MAfter  all,  is  it  not  true  that  the  greater  proportion  of  engine 
failures    are    "man    failures" — an    evidence    of    lack    of    proper 


supervision  i 


SAVING  COAL 


EXGIXEER. 


Atlantic  City,  N.  J. 


To  tiHE  Editor  : 

As  an  enginehouse  foreman  at  the  outlying  end  of  a  division, 
I  have  had  some  interesting  experiences  in  connection  with 
coal  economy  during  the  past  year.  To  begin  with,  the  super- 
intendent of  the  division  made  some  inquiries  as  to  the  necessity 
of  cleaning  the  fire  on  the  engine  of  a  freight  train  having  a 
short  turn-around  run.  What  he  said  convinced  me  that  I 
would  be  backed  up  in  any  point  that  was  well  taken,  and  I 
acted  accordingly.  --.  •,  •., ^        ;.  v\— v 

This  division  is  about  60  miles  long  and  we  have  trains  comi:vi 
to  us  from  other  devisions,  making  one-way  runs  of  72  and 
142  miles,  respectively.  There  is  a  summer  and  winter  schedule 
and  at  the  time  referred  to  we  only  had  one  short  turn-around 
passenger  run  on  the  winter  schedule  besides  the  freight  run 
mentioned.  The  no  fire  cleaning  rule  was  applied  to  this  pas- 
senger engine.  The  engineman  and  fireman  immediately  said 
they  would  not  be  responsible  for  any  steam  failures  on  the 
return  trip.  They  did  not  have  any  and  during  the  entire 
winter  the  fire  of  this  engine  was  not  cleaned  at  this  i)oint 
When  the  summer  schedule  went  into  effect  the  following  year 
we  did  not  clean  the  fires  on  any  engines  having  two  hours  or 
less  for  a  turn  around.  This  resulted  in  a  saving  of  520  fires 
cleaned  for  the  summer  season  alone.  The  lowest  estimate 
that  can  be  placed  on  the  coal  used  when  a  fire  is  cleaned  is 
about  250  lb.  more  than  when  the  fire  is  not  cleaned.  This 
shows  a  saving  of  80,000  lb.  for  the  season  of  about  three 
months. 

There  was  another  matter  I  had  noticed,  but  had  never 
taken  any  action  on :  this  was  the  taking  of  coal.  Practically 
every   engine    arriving   here   was   taking   coal    and   this    in    spite 
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of  the  fact  that  out  of  a  tended  having  a  25,000-lb.  coal  capacity 
•  only  about  8,000  lb.  or  9,000  lb.  had  been  used.  The  hostlers  were 
therefore  instructed  not  to  co^l  engines  arriving  on  trains  on 
the  60  and  72-mile  runs  unless  they  were  personally  ordered  to 
do  so.  The  enginemen  and  firemen  when  they  found  out  about 
this  order  started  in  to  put  up  every  argument  in  their  power; 
they  would  not  be  responsible  for  low  steam ;  they  would  not 
be  responsible  if  they  ran  out  of  coal;  I  exceeded  my  authority 
in  issuing  such  orders.  But  the  principal  point  and  the  one 
on  which  they  felt  that  they  (were  in  the  right  was  that  the 
coal  was  not  within  reach  of  jthe  fireman  as  required  by  the 
firemen's  regulations.  The  firemen's  regulations  do  not  state 
or  define  when  the  coal  is  not  "within  reach  of  the  fireman  and 
if  we  take  two  engines  each  starting  out  with  a  tank  full  of  coal, 
one  on  a  60-mile  run  and  one  0n  the  142 -mile  run,  it  is  obvious 
that  the  coal  on  the  engine  miking  the  60-mile  run  must  still 
be  within  reach  of  the  fireman  aft  the  end  of  the  trip,  or  it  would 
be  necessary  to  put  another  ma»  on  the  engine  making  the  142- 
mile  run  to  shovel  the  coal  doyvn  for  the  fireman.  Acting  on 
this  line  of  reasoning,  the  firemen  were  told  to  go  as  far  as 
they  liked  in  the  matter.  We  are  still  following  this  practice 
after  it  has  been  in  eflfect  a  year.  The  first  full  month  that 
this  order  was  in  efTFect  was  MaV,  1914,  and  with  87  less  engines 
handled  for  that  month  as  compared  with  the  month  of  April, 
there  was  a  saving  of  2,050,000  lb.  of  coal  loaded  on  tenders  of 
locomotives.  For  the  following:  four  months  which  represents 
the  period  when  our  heaviest  business  is  done  there  was  a  dif 
ference  of  10,966,300  lb.  less  c^al  loaded  in  1914  than  during 
the  same  four  months  of  1913,  the  number  of  engines  handled 
being  practically  the  same. 

It  must  be  admitted  that  this,  does  not  represent  that  much 
less  coal  burned — it  may  not  show  any  saving  in  that  way — but 
it  does  show  a  big  saving  in  fraght  due  to  hauling  the  coal  at 
least  60  miles  further  away  from  tlie  mine,  and  then  hauling 
the  empty  cars  back  again.  The  company  had  started  on  a  coal- 
saving  campaign  and  shortly  aftqr  issuing  the  order  about  load- 
ing coal  on  tenders  a  notice  was  posted  that  the  firemen  would 
not  be  permitted  to  start  workifig  on  the  fires  of  locomotives 
until  one  hour  of  train  leaving' time.  The  engines  were  sup- 
l)osed  to  leave  the  enginehouse  |0  minutes  before  train  leaving 
time,  and  this  gave  them  30  minutes  to  prepare  the  tire.  As 
only  bituminous  coal  was  being  iised  and  as  during  my  engine- 
house  experience  we  have  frequently  had  to  build  new  tires  and 
have  the  engines  ready  to  leave  with  trains  in  less  tim  than  that. 
I   felt  sure  that  this  could  be  done  without  causing  any  trouble. 

The  tiremen,  however,  protested  vigorously,  and  so  did  some 
of  the  enginemen,  that  the  fire  iould  not  be  prepared  properly 
for  the  kind  of  service  they  wert  in.  It  had  been  the  practice 
for  the  fireman  to  start  to  push  povvn  the  fire  about  two  hours 
before  train  time  and  then  shoval  coal  and  blow  the  fire  so  he 
could  start  out  with  a  heavy  cok^d  fire.  During  this  time  botii 
safety  valves  would  blow  off  mo.>t  of  the  time,  the  black  smoke 
would  roll  out  and  they  were  really  making  a  dirty  fire  to  start 
with.  However,  the  firemen  ar^  an  inconsistent  bunch;  they 
pa\  a  committee  to  ha\  e  them  relieved  of  cleaning  off  the  seat 
box  that  they  sit  on  and  the  cab  windows  that  they  look  through, 
hut  then  they  want  to  fight  beciuse  they  were  not  permitted 
to  shovel  coal  one  hour  longer  th  in  was  necessary.  This  order, 
however,  was  lived  up  to  and  lyiused  no  trouble,  and  if  the 
company  wanted  the  men  to  go  back  to  their  old  way  of  working 
no  doubt  some  of  them  would  nq\v  want  to  put  in  a  time  card 
for  overtime.      :.••,:..*,•'. 

The  saving  in  coal  effected  by 
mate,  but  should  amount  to  at  iVast  IfX)  lb.  per  engine.  The 
same  economies  can  probably  be  pfTected  at  other  points  simi- 
larlv    situated.  I  Ch.arlks    M.mf.r, 


this  is  rather  difficult  to  esti- 


^Xl 


Power  Required  to  Raise  W^ter. — The  power  required  to 
raise  water  may  be  approximated  by  multiplying  the  gallons  per 
minute  by  the  elevation  in  feet  an4  dividing  by  3300. — Power. 
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if  Reciprocating  and  Revolving  Parts  S 

^v'^  ^^>  V   "     :   ^^;     ;     ■       Discussion  of  British  Practice,  Including  the  Lon-     r.  w  ^- ;. yx  _^ 
-^  ,>  :  \V  V  "  ;/^  j;;^^  don,  Brighton  and  South  Coast  and  the  Midland      ^  ?  '"- -^  ■' -^i  ^^ 

•'C"'-v.--:::.^'^^-^;i;;.v^y-^^:;'v/^  r--/;,?:       by  h.  a.  f.  Campbell* y>^.:v;;.v.-V.>'-  ;■;:--  v"'^^>'^S;^-:rv:i--^----^^^ 

This   is   the    fiftli    and    concluding   article    in    this    series;    the  wheels.     The  main  and  side  rods  are  shown  in  Figs.  3S  and  40. 

first    three    considered    American    practice    (March    issue,    page  The  hearing  pressures  on  the  pins  are  shown  in  Table  XIV. 

109;  April,  page  163,  and  May,  page  215)  and  the  fourth  (August  The   stresses   at   the   diflFerent    sections   of    the   rods   have   been 

issue,  page  390)   discussed  British  practice.  marked  on  the  drawings. 

The  London.  Brighton  &  South  Coast  outsjde-cylinder  Baltic  The  niain  crank  pin  is  shown  in  Fig,  39..    This  stjle  of  pin 
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Charles  c.  Macrae. 
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Fig.  37 — London,    Brighton    &   South    Coast   4-6-4  Tank    Locomotive  •  •,  ^i- 

(4-b-4>  type  tank  locomotive  is  shown  in  Fig.  37.  This  en-  is  often  used  in  England.  By  making  the  main  rod  and  side 
gine  has  22  in.  by  28  in.  cylinders;  a  boiler  pressure  of  170  rod  pin  eccentric,  the  throw  of  the  side  rod  is  reduced  from 
lb.  per  sq.  in.   (superheated  steam),  and  81  in.  diameter  driving       a  28  in.    stroke   to   a   26^    in.    stroke.     This    may   seem    like   a 


'Baldwin   Locomotive   Works.   Philadelphia,  Pa.       .,   ,;• 

:X'  :V    IV  S' /y  ■  \C-:    Weight  of  One  Pod  Compkfe  S7S  Lb. 
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Fig.  3fl — Main  Rod  of  London.  Brighton  &  South  Coact  4.6-4  Type  Locomotive 
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COMMIMCATIONS 


KN(;iNK  FAIMRKS 


■'"':■    F"i>   I  UK  -EnrH^k  :''■'■'■:■■■•''-•    ■■' 

1  li;'.\f  l>etli  ^rVally   iiilt  ri»U<i   in  tin    ulitorial   in   \oiir    \uL;n>t 

\  :;     issiu-   on    "rrovcntion  ot    Eniiint-    Failures, "    in    wliiili    \bu    say 

:     that  tlu-  cnj^im-  lioust-  is  oftrn  iinjnstly  iliari;t(l  witli  the  rfSi»onsi- 

\    hiht\     lor    siuh    faihiro.      1    acri't.-    with    you,    hut    will    1:0    still 

f;    Itirtlitr.     Ill  inaiiy  cases  the  responsihility  is  ahsohitely  up  to  the 

V    siii)er\  iMiii.'  t)tVioers.  althuu^^h   they   do   not    reali/e   it    ;tn«l    wouM 

■  ".    lie  seriously  oflfemled  if  so  char^jed. 

■-         It    a    part    is    wrongly    desiyiied    ainl    roiistruvted.    and    causes 

<'.':.  lre<iuent   failures,  those  in  charge  shouM  have  a  check  on  it  and 

•V;  see   that  ■imjiirpvcin.ehts   ari    made    in    the    design    and    that    the 

•  .    coiistructiou    is    chaniied    as    the    enj;ines    k«»    throuiih    liie    hack 

"»hop  for  general  rej)airs.     Tlie  same  is  true  of  inefticient  nuthods 

..    i>f  operation  ami  of  man    laihne>-      The  co^l    of   eiiyine    failures 

;v   .^ is  so  great,  direct  and  indirect,  that  eavh  case  •.IkmiM  he  tliorouuh- 

.-..)>•  inyesti>;ated  and  the   Mame  pr«»perl.\    placed.     Then,  construe 

:•        tion   uiethotls    shotiKI    he   de\  i»ed   to   i»re\ent    ^iiniliar    failini-*    in 

.'.'^the    future.      This  tloes  not  mean   that   a  siniiilc   in\  estivation   on 

".the  part   of   the  local   otiicials  wilt   suffice.      E;tcli    faihiK-   ^lionM 

;. -.he  considered  l»y  a  hoard  t)f  important  nuiiiauical  and  oiuraliui: 

:  ^;     otVicers     and   it   will   not   he  a  had   idea   to   ha\i    the   >torekeeper 

1..      sit   in  with  them  t)ii   some  roa<ls.     In  thi^  way  the   rcNptm^iiiilitN 

;:.  cannot  l>e  shifted  hack  and  forth  from  oiu  department  to  another. 

,   ..;   The  time  of  v5uch  officers  is,  of  oiurse.  valuahle.  and   ^onu    pro- 

,,  ..  \  ision  must  he  ma«le  to  ha\e  the  reports  completetl  and  contain- 

:  ■     inu  all  the   facts  an<l  evidence  hefore  they  are  jjrcsented   to  the 

;        1>oartl  or  committee. 

;  After  all,  is  it,  not  true  that  the  jirealer  jiroi>ortion  of   iii::iiu- 
.:,     failures    are    "man    failure-s"T--an    evidence    of    lack    of    proper 


supervisitm,. 


SAVING  COAL 


E.N^.lNKtvR. 


Ati.^.ntic  CiTV,  N.  J. 


To    iiiK  EmroK-      ' 

.\s  an  enyinelKmse  foreman  at  the  outl\in).;  end  of  a  division. 
I    have    had    some    interesting    experiences    in    ccmnection    w  ith 
coal  economy  during  the  past  year.     To  heyin  with,  the  sujitr 
intendent  of  the  division  made  some  in«juiries  as  to  the  necessit> 
of  cleaning   the   fire  on  the  engine  of   a    freight   train   havinu   a 

■  »«hort  turn-ari)und  run.  What  he  sai<l  convinced  me  that  I 
wonld  lie  hacked  up  in  any  point  that  was  well  taken,  an<l  I 
acted  accordinjily.  v    ...  ".  ^ 

This  <livisi()n  i>  ahout  fi)  miles  Inn'.:  and  we  have  trains  comi:v: 
to  us  from  other  de\isions,  makin.u  one-way  runs  of  72  ami 
142  miles,  respectively.  There  is  a  summer  and  winter  schedule 
and  at  the  time  referred  to  we  only  had  one  sh(>rt  tnrn-aroinid 
passen>:er  run  on  the  winter  »che<hile  hesides  tlie  freiuht  run 
mentioned.  The  no  fire  cleaning  ruK  was  applied,  to  this  pas- 
senger engine.  The  enyineman  and  fireman  immediatel\  >aid 
they  would  not  he  responsihie  for  any  steam  failures  on  the 
return    trij>.      They    did    not    have    any    and    duriuiL;    the    entire 

winter  the  fire  of  this  engine  was  not  cleaned  at  this  jjoiiit 
When  the  summer  schedule  went  into  effect  the  followinv;  year 
>ve  did  not  clean  the  fires  on  any  eni;iues  having;  two  liours  or 
less  for  a  turn  around.  This  resulted  in  a  saving  of  320  fires 
cleaned  for  the  summer  season  alone.  The  lowest  estimate 
that  can  l»e  place<l   on  the  coal   used   when   a  fire   i<-  deatuil   i^ 

,  ahotit   2.^1    111.    more    than    when    the    fire    is   not    cleane<l        Thi'* 

:  shows    a    savinu    of    8().000    ll>.     for    the    sj-.ison    ni    aliont    tliree 

r  months. 

There  was  another  matter  I  had  noticed,  hut  ha<l  iu\er 
malcfli  any  action  on:  this  \\as  the  takiuv  of  coal  l'racticall> 
ever\    enjiine    arriving   here   was    taking'    coal    and    tlii-    in    ^|>it« 


t)l   the   fact  that  out  of  a  teiidel  ha\in.L:  a  2.s.(KMl-lli.  coal  capacity 
onlv  ai.out  J<,<HHI  Ih.  or  9,(XMI  Ih.  iLid  heen  used.     The  hostler^  were 


therifore    instructeil    not    to   co; 


the  ()()  and   72-mile  runs  unless   [lu-y  were  ])ersonally  ordered  to 
<lo  so.     The  enuineineii  and  firenen  when  tliev   found  out  ahout 


this  order  started   in  to  put   uj) 
they    would   not   he   responsihie 
he  resjiitnsihle  if  they  ran  out  o 
in    issuing    sucli    orders.      lUit    t 
on    which   they    felt   that    they 
coal    wa<   not    within    reach    of 


t\  ery  argument  in  their  i>ower; 
or  low  steam :  they  would  not 
coal ;  I  exceeded  my  authority 
le  princii>al  point  and  the  ouv 
,'ere  in  the  right  was  that  the 
he   fireman   as   recjuired    li>    the 


this   line   of    reasoning,   the   fire 
they   liked   in   the  matter.      We 
after   it    has   heen    in   effect   a   y 
tliis  order  was  in  effect  was  Ma 


engines   arrn  lug    on   train>    on 


firemen'^  remdatious.  The  firt  nen's  rej^ulations  do  not  -"tate 
tir  define  wlieii  the  coal  is  not  within  reach  of  tlie  fireman  and 
if  we  take  two  eiiKines  each  star  ing  out  with  a  tank  full  of  coal, 
«HH  on  a  Nt-mile  run  and  one  ofi  the  142-mile  run,  it  is  ohvious 
that  the  coal  on  the  engine  mr 
he  within  reach  of  the  fireman  a 
he  necessary  to  juit  another  mai 


king  the  ()()-niile   run   must   still 
the  end  of  the  trip,  or  it  would 
on  the  engine  making  the  142- 
mile   run   to   sho\  el   the  coal   dokn   f»>r   the   fireman.     Acting  on 


un  were  told  to  go  as  far  as 
ire  still  following  this  practice 
'ar.  The  first  full  month  that 
1*'14.  and  with  87  less  engines 


iiaiKlled   for  that  month  as  com  lareil  with  the  month  of  .\pril. 
there  was  a  saving  of  2,().^().WM)     1.  of  coal  loaded  on  tenders  of 
locomotives.      For   the    followint;    four   months   which    represents 
tile   iieriod    when   our   heaviest    l.iKiness   is   done   there   was   a  djf 
ference  of    in,f^)(),3(X)  Ih.    less   c<    " 


the 


il    loadtil    in    1*>14   than   during 
xame   four  months  of    1**13.   |lu    nnmlier  of   eiiuiiu  >   hanrlled 


being  practically  the   same. 
It   must  he  admitted   that   ihir 


less  coal  liurned     it   may  not   slu  u    any  saving  in  that  wa>     hut 
it  does  show    a  Kii.;   sa\  iiv.:   in    frt^.i 


least   (i\  miles    further   away    fn 
tlu   empty  cars  hack  again.     Tin 


saving  canipainn  and  shortly  afti  r  issuing  the  order  ahout   load 


ing  coal  on  fenders  .1  notice  was 
not  he  pergiitted  to  start  worki 
itiitil   one   hour   of   train    leaving 


l>ose(l   to  have  the  tiigiuehouse  ;  D  minutes  hefore  train   leaving 
time,   and    this  gave   them   3(1   mi  niles    to   prepare   the    lire.      .\s 


only  hituminous  coal  was  heing 
liousf  fxpi-rience   we  have   fre<|ue 
h: 


(h>es   not   represent   that    nnicli 


v^iit  dn«'  to  hanliu;.:  tlu-  coal  at 
11  the  mine,  ami  then  hatdin.!.: 
ompany  had  starte«l  on  a  coal 


posftd  that  the  firemen  wou!<l 
u  on  the  fires  of  locomotives 
time.      The   engines   were   sup- 


isfd  and  as  during  in\    eiijiiue- 
itlv    ha<l   to  huild  new   lires  and 


oiisf    f.\|UTiriK  t     \\  r    iirf\i     1 1  «.-<|iiv  ui_\     ii«t«i    K'    niiim    in  «     iiivs    uii< 

a\i   tlu    eiiyiiu  s  rea<ly  U>  leave  \4ith  trains  iu  less  tim  than  that 
felt   sure  that  this  coiiKl  he  <loi  e  without  causing  any  trouhle 


The    linnuu.   howexer.   ])roi<.ste  1    xigoronsly 


of   the    rn'..;ineiiien.    that    the   fire   c 
idr  the  kind   of  service  the\    wer 
for   the   fireni.in   to   start    to  jiush 
Ixfori-  tr.iiii   tinu-  and    then   shovt 
iDuld   start   oiu    with   a  hea\>    cok 
safet\    \al\es   wouM  hlow   off  mos 
wonid    roll   out   .md   they    were   rea 
with        However,    the    firemen    art 
pa\    a   committet    to  have  tluni    re 
liox   that  tlu\    sit  on  and  the  cah  \\ 
hut    then    the\     want    to    liyht    liec; 
t<i  sli(i\el  loal  one  hour  loiu^er  tl 


and    so  did 


some 


mid  not  he  prepared  jiroju-rlv 
in      It   had   heen   the  practice 

own  t!u"  fire  .ihoiit  two  hours 
t  oal   and    hlow    the   fir»-    so   Iu 

il  fire.  1  )urinL;  this  tune  l>oti; 
of  flu'  time,  the  hiack  smokf 

1\  niakiim  a  flirty  fire  to  start 
ui    inconsistent     hunch  ;    thev 

u\ed  of  deanini:  otT  the  seat 

iidow  s  tliat  they  look  through. 

usf    the\     were    not    permitted 

n  was  necessarv        Ihis  or<ler. 

lUsed    no    trouhh-,    and    if    the 


however.    v\;is    lived    up    to    and    i 
comiiaiiv    wanted  the  men  to  go  ha^  k  t«>  their  old  way  of  working 
no  doiil't    some  of  them    vvonlil   nojv    want    to   ]int    in   a   time  car<l 
for    overtinuv 

The    savini.:   in   coal    effected    1>\ 
mate,    hut    should    amount    to    at    h 
same   economies   can    ludliaMv    in 
larlv    situatefl.  ■:■■••.;    '• 


his  is  rather  difticnlt  to  e>ti- 
t  l(Ml  11..  )»er  eiiKiue  The 
'ffected  at  other  jioints  sitni- 
Ch.xri.ks    M.vikk. 
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raise  water  may  he  approximated 
minute  l»v  the  elevatif>n  in  feet  an< 


KK.     The    power    reijuired    to 
»y  multiplying  the  gallons  per 
diviilinu  hv  33iXt      /'(»tc<»-. 


•     -.1- 


.■»•'■.-.' 
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I-:':''-;.::  ^:  ■'■:■■:,,"'.■■:-'-:::  ■  Discussion  of  British  Practice,  Including  the  \.on'/   '■/"',_:/■'''■[  /;:J\::-^:-\-;::-  :\':.^"<  r^ 

V   ;  : /;  ^  -  ;  •  •       .^    "  don,  Brighton  and  South  (]oast  and  the  Midland         f;'"^^'-    v  ^^^^^^  -  "^ 
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'llii-    In    tile-    tilth    aiul    couclinlrn'f:    article   in   tliis    scries ;    the       w^iei4s.     Tlu-  main  ami  mUc  rods  are  siioivii  m  Fi)i<.J8  and  *>>  ^,.V^ 
tir>-t    tlirtc    consi<lered    American    practice    (March    issne,    paseTlWhcarihfipressiiresrtn  the  pins ^^^;;^^ 
1(W;  April.  i>a,i:e  U)3,  an<l  May.  pa!.;e  213)  and  the  fonrth  (August       Thtf   strvjiscs  at    the   <Htferent    secti^c»l1^K  of  tlie  r«»ds   have   fieen.    /^     : 

i^^tU'.   ]y.iizv  3*XI)    discussed    I'.ritisli   practice.  marked  on  the  driawinjrs.  y /:  -     ?    :. 

Tlu    I. on. loll.    Ilriuluon   X    .^oiuli   ("oasi   ontNidc-cylinder   P.aliic  'I'hc  main   crank   pin   i>   ^howti   in   Flu.   l**.     This   ^tyle  of  pin        .;   .-■. 


Fig.    37 — London.    Brighton    &    South    Const    4-6-4    Tank    Locomotive 


(4.(,.4)    type   tank   locomotive  is   sihown   in   Fijr.  37.     This  "eii-       is  often  u^  By  rtakinft  tl»e  main  rod  and  side 

:.    .yine  has  22  in.  hy  28  in.  cylinders;   a  hoilcr   i»ressure  of  17Q      rod  pin  cccenlric.  the  throw  «ftlte  stdv  nwl  is  reduced   from 
.•Ih.  per  sq.  in.   (sui)erheated  ^team>.  and  SI  in.  diameter  driving       a   28  in.    Sttc4ce  t(»   a   26|/..    in.    strriitt;.     This    may    seem    like   a 


H.iMvMti    l."<iiiiiiiti\i     W'irks.    l'hil.i>l«-lplii.T.    Pa.     ':•.■;; 
•>.■'-      •  "  ^  :;■ :   ■"' ;C-\' ,  ,    Mfe-gj*/  of  One  Rod  Complete  S7S Lb. 
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Fig.  38 — Main   Rod   of    London,   Brighton   A.   South   Coast  4-6-4   Type    Locomotive 
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Tabi.k  XIV— BiAKixi;  PktssURE  on  Pixs  or  Lokdos,  Brighton  &  S<aTii 
Coast  4-6-4   Type   Locomotive 

Load,  Bearing  pressure. 

Location  of  pin  •  -•*-.■       Size        ■-•."/■       lb.  lb.  per  sq.  in. 

Crosshead   35^  in.  x  3^   !n.^      -       65,000  5.300 

Main S'A  in.  x  6       in.  •  '     .'.     65,000  1,970    r-.  ; , 

Front   5       in.  x  3^i   in.  >  .           21,700  1,220    .'  ...^ 

Main   (side  rod) 7       in.   x  3^^   in.             ,    43,400  1.770     ..  • 

Back   5       in.   X  33 S   in.                  21,700  1,220      =;•- 

Knuckle 2)4  in.  x  1  ^  in.  .      :.-.     45,500  9,480    .'.  ..  • 

(<— Ji'— ^< e- ^ — — /ffi- ; M'  " ■ 


\'0L.  89,   No.  9. 


engiiK  are  a  good  example  of  their  practice.  It  is  not  intended 
to  analyze  them  in  detail,  but  the  design  is  clearly  shown  in 
Figs.  44.  43,  46,  48,  49,  51  ind  52.  >>  >-  ';-v  v  ^v  ..  ;;  /•  ■  V;>^.;, 
The  Somerset  &  Dorset  I  Joint  Railway  (Midland  Railway  V 
outside-c.\  linder  2-8-0  type  I  locomotive  is  shown  in  Fig.  47. 
This  engine  has  cylinders  21   in.   by  28  in.:   a  boiler   pressure 

,*,/.«., /'J k5,,*u_  nkightofOnePishnand  Rings.&ifhoufNuf-l88Lb. 
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Fig.  39 — Main  Crank  Pin  for  London,  Brighton  &  South   Coast  4-6--t 

Type    Locomotive 

sTitall  detail,  but  it  IS  attention   to  just  such  details  that  helps 

to   reduce  unnecessary   weight.     The   fiber   stress  on   this   pin   in 

bending  is  low— only  9,(i00  lb.  per  sq.  in.     The  piston-rod  and 

crosshead   are  shown  in   Figs.  42   and  43.   and   tlie   ^.tresses   are 

given  in   Table  XV. 

Table  XV— tStresses  in  Ckdssiiead  .\ni)  Piston  Rou  of  London.   Hru.iitox 
■.■■:;.■•,  &  South  Coast  4-6-4  Type  Locomotive 

'■■■■'■  Amount  of  stress. 

Section    and    kind    of    stress.        •-.■'■  ,   ■-..-  y.  ■■'•'     lb.  per  sq.  in.    .;. ,.  .    , 

Shear   on   key........... ..'..■.<..'.,■..;"......,»....  10,600      -    '.    •'.•j:^  •,-" 


Tension  in  rod  through   keyway 

Tension    in   neck   of   crosshead   through    keyway. 

Crushing  of   key   on   the   rod .,. . . . 

Crushing  of  key  on  the  crosshead .''^•..•.. 

Bearing  pressure,  pin  on   crosshead 

Compression   in   main   shank  of  rod 


10,700 

3,850 

20.100 

27,500 

5.600 

7,«30 


.  The  head  is  made  of  cast  steel,  is  of  the  flat  plate  type  and 
IS  shown  in  Fig.  41.  The  valve  motion  parts  on  European 
engines  are  usually  very  light,  and  the  parts  of  this  particular 
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Fig.    41 — Cast    Steel    Piston    Helid    of    London.     Brighton    &    South 
Co^st  4-6-4  1  ype   Locomotive 
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Fig.  40— Side   Rods  of   London.   Brighton  &  South   Coast  4-6-4  Type   Locor 
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'i';^^;; ';^^/:■•^VV<  ;- •'  V-     s  /    ;; !  ■  ^'9-  ^^ — Piston   Rod  of  London,   Brighton  &  South  Coast  4-6-4  Type   Locomotive'    ^v  ^;  .••^^..'      :^  :' -       ■     V  ' 


'i  K*-^ ->**-- 


•:•■/■.■■=    '   ■■■'    ^'- W '■'■"■:.'■      ->l2k7r^-4 


ylSfeT^f 


jl'       \     '/",■■•)     '.jT^-^     ■'■■■: 

,^  I        ^ .    '    /i -V  '■'■■'■ 
•ifif^lh-i-f- — ^ — -t--^'J. 


■■i  '.-.^-^^-.-r-: 


Fig.  43 — Crosshead  of   London,   Brighton  &  South  Coast  4-6-4  Type   Locom«tlve 
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Fig.  44 — ;Racliu8  Rod  of  London,  Brighton  &  South  Coast  4-6-4  Type  Lo<  omotive     :  ;    • 
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Fig.  45 — Union  Link,  Crosshead  Arm,  and  Combination  Lever  for  4-6-4  Type  Uocometlve 


:-:)  i.  X.  *. 


SEPTtMBER,    1915 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EDITION 


4^; 


of  190  lb.  per  sq.  in.  (superheated  steam),  and  driving^  wheels 
55}^  in.  in  diameter. 

•.The  main  rod  and  side  rods  are  shown  in  Figs.  50,  53  and  54, 
and  the  bearing  pressures  on  the  pins  are  given  in  Table  X\T. 
The  stresses  at  the  different   sections  have  been  noted  on  the . 

Tabi  1,    XVI — Bearing    Pressirk    oy    I'i.ns    of    .Somerset    &    Dorset    Joint 
Railway    (Midland)    2-8-0   Type    Locomotive 

-;.-,,  ...  r     _    ;.   Load.        Bearing  pressure, 

Location  of  pin    •■-•••.■  ■  Size         .■:..■ 

Crosshead .      3'i  in.  x  3  J/4  iii.  .''    ': 

Main     0      in.  x  5  ]i  in.  >•-'■' 

Front     4      in.  x  3^^  in.    ;■:-■ 

Intermediate     S      in.  x  3^  in.    : '.  ^ 

Main   (side)    6yi  in.  x  4^  in.   .: '■; 

Back      4       in.  X  3^  in.  .' •  V 

Knuckle 2'/2  in.  x  2      in. 

drawings.     Open-hearth  acid  Siemens-Martin  steel  with  an  ulti- 
mate strength  of  72,000  to  83.000  lb.  per  sq.  in.  is  used  for  these ' 
rods. 

The  main  rod  complete  weighs  only  500  lb.  A  big  saving 
in  weight  has  been  obtained  by  using  the  solid  end  type  of 
main   stub.     The  proportions  of  the   I-section  have  been   care-. 


lb. 

11).  per  sq.   in. 

65,800 

6,200 

65,800 

2,090       :' 

16,450 

1,060      •.> 

16,450 

845       .... 

49,350 

1,600      .  ■ 

16,450 

1,060     ;- 

39,500 

7,900 

fully  worked  out  and  are  an  example  of  the  type  of  I-section 
that  the  Baldwin  Locomotive  Works  has  used  for  some  years: 

1 
The   stress  of  8,800  lb.   at   the  neck  of   the   rod   for  —  —  181 

must  he  considered  high. 

The  crosshead  and  piston-rod  are  shown  in  Figs.  55  and  56 
and  the  stresses  are  given  in  Table  XVII.  The  piston  rod 
is  made  of  Siemens-Martin  acid  open-hearth  steel  and  has  an 
ultimate  strength  varying  from  94,000  lb.  per  sq.  in.  with  an 
elongation  of  15  per  cent  in  3  in.  to  107,000  lb.  per  sq,  in.  with 
an  elongation  of   12  per  cent  in  3  in.      -  V'-y.y-r''''^-  :■■■'■-''    ■'^'■"''' ' 

The  crosshead.  Fig.  55,  is  made  of  cast  steel  of  an  ultimate 
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Fig.  48 — Valve   Motion    Return   Crank  for  4-6-4  Type   Locomotive 


Fig.  46 — Valve    Motion    Link  for   London,    Brighton   &   South   Coast: 

4-6-4   Type    Locomotive 
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Fig.  49 — Radius  Rod   Lifter  for  4-6-4  Type   Locomotive', 


Fig.  47— Somerset   &   Dorset   Joint   Railway    (Midland)   2-8-0   Type    Locomotive 
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Fig.  52 — ^Eccentric  Rod  for  4-6-4  Type  Locomotive 
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Fig.  53 — Main  Rod  of  Somerset  &.  Dorset  Joint  Railway  2-8-0  Type  Locomotive 
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Fig-   S^ — Intermediate    Side    Rod   for   Somerset    &.    Dorset    Joint    Railway    2-8-0    Type    Locomotive 
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Table    XVII — Stkesses    in    Piston    Rod    and    Crosshead    of    Somkkset    & 
.-•.■.■  Dorset   Joint    Railway    (Midland)    2-8-m    Tvpf.    Locomotive 

Amount  of  stress. 
Section,  and  kind  of  stress  _••:■•.,.:   .;         lb.  per  sq.  in. 


LOCOMOTIVE  HEADLIGHT  REQtlREMENTS 


13,700 
11,500 

4,200 
22.500 
25,500 

6^00 

t3«o 


Shear  on   key . .  , 

Tension  in  rod  through  keyway 

Tension  in  neck  of  crosshead  through  keyway. 

Crushing  of  key  on   the  rod ,..,..... 

Crushing  of  key  on  the  crosshead. .. ...i .■;... . 

Bearing   pressure,    pin    on    crosshead.......... 

Compression  in  main  shank  of  rod 

Strength  of  63,000  to  80,000  lb.  per  sq.  in.  with  an  elongation 
of  not  less  than  18  per  cent  in  2  in.  This  crosshead  with  its 
pin  and  key  and  combining  lever  arm  weighs  only  137}/a  lb., 
and  by  referring  to  Table  XII  it  will  be  found  that  it  carries 
480  lb.  of  piston  load  per  pound  of  weight,  which  is  remark- 
able. 

Briefl\',   the    writer    lias   tried   in   these   articles    to   cover   the 
details    of    some   of    the    latest    American    and    English    designs 


■■..::'>_'//:'  ,^.:  .'-:;,-:'-:  7:  r,      BV  E.  S.  PEARCE  :V^;.V-v''- .■;:>.;.■■  :-Vl  L-'V-^':';.;'.- 

Special  Engineer,  Cleveland.  Cincinnati.  Chicafto  and  St.^Louli«^..  ".  '■ 
Indianapolis,  Ind.  r'"'-' 

For  the  last  seven  or  eight  years  the  legislatures  of  several 
states  have  been  active  in  the  enactment  of  laws  relative  to 
locomotive  headlights.  As  a  result  the  subject  is  more  or  less 
inadequately  covered  by  laws  of  a  miscellaneous  character  and 
rather  indefinite  nature,  thus  causing  much  embarrassment  to  the 
railroads  engaged  in  interstate  operation,  in  their  efforts  to 
comply  with  them.  Before  going  into  a  discussion  of  present 
conditions,  a  definite  idea  of  the  nature  of  the  subject  concern- 
ing which  so  much  work  has  been  done  by  both  the  railroads  and 
the  state  authorities  is  essential.       !y.^;v;  •  r  "V;  '/K  '•   •-■■-■    ^ ://'■■ -^^ 
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Fia*  56-^PIstpn  Rod  for  Somerset  &  Dorset  Joint  Railway  2-8-0  Type  Uocorootivf." 


of  reciprocating  and  revolving  parts.  If  it  shall  serve  only  as 
a  reference  and  guide  for  future  work  it  will  have  served  some 
purpose.  In  the  case  of  the  .American  locomotives  new  ground 
has  been  broken,  and  yet  the  design  of  these  parts  can  hardly 
be  said  to  be  an  experiment.  The  weight  reduction  in  some 
of  the  parts  has  been  startling,  but  this  actual  reduction  in 
weight  has  at  the  same  time  reduced  some  of  the  stresses,  in 
addition  to  lightening  the  pressures  on  the  bearing  surfaces. 
In  each  case  the  results  have  been  obtained  by  a  determina- 
tion not  to  be  hampered  by  past  practice.  Every  detail  has 
I)een  considered ;  it  has  been  the  saving  of  a  pound  here  and 
a  pound  there  that  has  made  a  final  total  saving  that  has  been 
worth  while.  This  work  shows,  it  is  believed,  the  tendency  of 
locomotive  practice  in  America  to-day — the  practice  of  taking 
each  part  in  detail  and  studying  it  in  order  that  the  whole  may 
produce  a  more  efficient  and  a  safer  machine. 

In  closing  the  writer  wishes  to  acknowledge  his  thanks  to 
J.  T.  WalHs,  general  superintendent  of  motive  power,  Pennsyl- 
vania Railroad ;  F.  A.  Torrey,  general  superintendent  of  motive 
power,  and  C.  B.  Young,  mechanical  engineer,  Chicago,  Burl- 
ington &  Quincy ;  F.  J.  Cole,  consulting  engineer,  American 
Locomotive  Company ;  J.  R.  Gould,  superintendent  of  motive 
power,  Chesapeake  &  Ohio,  and  to  G.  J.  Churchward  of  the 
Great  Western,  H.  Fowler  of  the  Midland,  and  L.  B.  Billinton 
of  the  London,  Brighton  &  South  Coast  Railways  of  England. 


Determining  the  Temperature  of  Oil  Quenching  B.aths. — 
The  temperature  of  oil  baths  for  drawing  the  tempers  of  tools 
should  be  indicated  l)y  a  thermometer  rather  than  by  a  pyrom- 
eter, because  most  pyrometers  are  subject  to  considerable 
error  at  temperatures  below  800  deg.  F.  Thermometers  are  sim- 
pler and  not  so  likely  to  get  out  of  order. — Machinery.  ....  y   .. 


•  tTasmamax  Coal. — There  are  abundant  seams  of  marketable 
coal  in  Tasmania.  They  belong  to  the  permo-carboniferous  and 
mesozoic  measures,  and  range  from  20  in.  to  12  ft.  in  thickness. 
In  the  basin  of  the  Mersej-  the  seams  belong  to  the  oldest  meas- 
ures. In  the  eastern  part  of  the  island  those  of  younger  age 
prevail.  Eleven  collieries  are  now  engaged  in  producing  coal  in 
Tasmania.    The  output  in  1910  was  82,445  tons. — Engineering^ 


Light  may  be  defined  as  that  which  is  capable  of  affecting  the 

sensation  of  sight,  optics  being  that  particular  branch  of  science 
dealing  with  the  subject.  After  a  considerable  amount  of  re- 
search it  has  been  long  established  that  light  is  a  wave  motion, 
and  that  each  particular  color  of  Hght  has  a  different  w-ave 
length,  varying  from  .000077  cm.  for  red  to  .000039  cm.  for  violet 
Ijjiht.  Objects  are  made  \  isible  to  the  human  eye  by  the  light 
rays  which  are  transmitted  to  the  e\e,  either  by  reflection  of  rays 
from  the  object  to  the  eye,  or  by  light  diffused  through  an  object 
to  the  eye.  An  example  of  reflection  is  the  visibility  of  an  ob- 
ject located  in  the  path  of  a  beam  of  hght  from  a  headlight; 
an  example  of  diffusion  is  the  light  transmitted  to  the  eye  by 
rajs  from  a  signal  lamp,  the  light  here  being  diffused  through 
the  lens.  That  light  which  is  reflected  or  diffused  by  or  through 
an  object  determines  the  color  of  the  object;  or  in  other  words, 
an  object  is  red  because  it  reflects  or  diffuses  red  light  rays  to 
the  eye,  all  other  rays  not  being  transmitted.  Black  and  white 
are  not  considered  colors,  strictly  speaking,  for  black  absorbs 
all  light  rays,  reflecting  or  diffusing  none,  while  white  reflects 
or  diffuses  all  light  rays,  absorbing  none. 

Light  may  be  classified  as  to  source,  as  natural  and  artificial 
light,  natural  light  being  the  light  originating  in  the  sun,  artificial 
light  originating  in  the  flame  of  an  oil  or  gas  light,  or  the  arc  of 
an  electric  light,  or  the  filament  of  an  incandescent  bulb.  In 
order  clearly  to  see  an  object  with  the  naked  eye,  tlie  iollowins. 
conditions  must  be  observed :  v -/;-."  o   'V     '  -'--■■'  ^  ^    V' 

1. — The  object  must  be  sufiiciently  illuminated;  that  is,  enougli 
lipht  must  be  transmitted  from  the  object  to  the  eye.  -  v 

2. — Intense  illumination  is  as  much  to  be  avoided  as  too  littfe. 
Strong  light  causes  contraction  of  tlie  eye  muscles,  and  in  the 
event  of  intense  light,  the  nerves  of  the  eye  become  paralyzed. 

3. — .\11  lights  other  than  those  necessary  to  properly  illuminate 
the  field  of  vision  should  be  eliminated,,tlpr  by  contrast  tin-  visi- 
bility of  the  object  will  be  impaired. 

4^— The  source  of  illumination  should  be  constant  as  to  in- 
tensity, as  a  flickering  light  requires  too  numerous  and  rapid  ad- 
justments of  the  eye  muscles. 

5. — The  illuminating  rays  should  be  of  uniform  inteusity;  tfas^ 
is,  streaks  of  bright  light  are  to  be  avoided. ;  ^^  ^\  '  "••.:     v>.\v  "■ 
:      .6.— -The  object  should  contrast  sufiiciently  \\'\\\\  the  surroniulin-rs. 
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Amohj^  the  terms  most  commonly  used  in  speaking  of  the 
relative  intensities  of  different  sources  of  illumination  are  candle 
power,  foot-candles,  lumens,  and  apparent  beam  candle  power. 
These  may  be  defined  as  follows : 

Candle  Power. — The  quantity  of  light  emitted  from  any  source 

is  measured  in  candle  power,  a  candle  power  being  the  amount  of 

light  emitted  in  one  second  by  a  sperm  candle  burning  120  grains 

; per  hour.       "•-•\,^v-v-- : --i  ■     >•     ;.  ■'■^■.•••^  •'..  ^^^. -,-■■.■  ■•\.  •   .'-h  ■•••■.>•••■ 


thrown  upon  a  surf;ce   fro 
being  so  projected  by  meat 
parent  beam  candle  pow  er. 
candles   from  an  unreflectei 
require  a  source  of  greater 
tensity  of  the  illumination  v 
the  source  may  be  seen  fro: 
density  of  the  illumination 


a  source  of  light  b}-  virtue  of  its 
|s  of  a  reflector  is  measured  in  ap- 
o  produce  the  same  number  of  foot- 
source   of   light   would,   therefore, 
ntrinsic  candle  power.    That  the  in- 
ries  inversely  with  the  distance  from 
Fig.  1  at  B.     At  a  distance  d,  the 
ould  be  D  lumens,  while  at  a  dis- 


LOCOMOTIVE    HEADLIGHT    KKUlIKEMENTS    I.\    THK 


Stale. 


Arizona. . . . . 

,  Arkansas*  .  .  . 

California* . . . 

Colorado  . .  . . 

Florida 

Ceorgia ' 

Illinois.. 


Indiana.... 

Iowa 

■Kansas*. ....... 

Michigan 

Minnesota*. .  .. . 

.Mississippi*.  . . . . 

Missouri    

Montana. ...... 

Nebraska*.... .».. 

Nevada. . .... .'. . 

New   Mexico. . . . 

North    Carolina* 
North  Dakota^.. 

Ohio »*. 

Oklahoma .....'. 

Oregon* 

South  Carolina . . 
South   Dakota .  . 

Texas 

Vermont. ,.,.... 
Virginia. ,;..... 

\Vashing[ton 

Wisconsin* 


•  •  *i  •  «.^-»-*>  f,»  < 


•  •  «i  •  • 


Kind  of 

Light. 

.  Electric 
.  Optional 
.  Optional 

Optional 
.Optional 

Electric 
.<  tptional 


.  Optional 

.Optional 

.Optional 

.Optional 

.Optional 

Optional 

.Electric 

.Electric 

.  Optional 

.Optional 

.Optional 

,  .Optional 

.  Electric 

.Optional 

.Optional 

.  .Optional 

.Optional 

,  .Optional 

.  .Optional 

.  Optional 

.  .Optional 

.Optional 

.Electric 

.  Optional 


Cand  It- 
Power. 

1,50(1 
1.500 

1,260 
2,500 


i,sob 


1,500 

50 

r.soo 

1,500 
1,566 

r,s66 

1,200 

1,566 
ro,666 

1,500 

1,500 

2,500 

500 


Power  meas- 
ured with 
Reflectors.        Distance. 


No 

■  No 

_'.?  in. 

No 


No 

No 

\H  in. 

Yes 

.\o 


No 
No 

No 

Yes 

No 

No 

Yes 

Yes 


800  ft. 


800  ft. 
450  ft. 
2S0ft. 

1,1 00  ft. 
800  ft. 
350  ft. 

.•.••■• 
'• '  .    ft  V  •  •  ' 


f>no  ft. 
800  ft. 

.ISO  ft. 

so'o  ft. 
800  ft. 

■;  ■"'V*: 

4.^0  ft. 


Objects  to  Ije 
Discerned. 


Man. 


V-      '  :.::.■.'■    •'■>        800ft. 

'Special  exemptions  as  to  length  of  interstate  or  intrastate  operation.    ',;  '. 


Man. 
Man. 
Man. 


Man. 
Whistle  Post 


•Man. 
''        Man. 

Whistle  Post 

Man. 

••••■• 

Man. 


\  AklOUS    S'lATES 


;      .   .  ;   'rf 


Engines  .\t 
Switch  Engines] 


:cted.  V 
Exempt 


;:  ■':  Remarks.  ••  ■ 


Passenger  anj  Freight 

Switch  Eiiginek  Exempt 

Switch  Engine^  Exempt 

Switch  Enginej  Exempt 

Passenger 

Freigii 

Switch 

Switch  Engines  Exempt 

Passenger  and  Freight 

Passenger  and  .Freight 

Passenger  and  Freight 

Passenger  and'Freight 

Switch 
Switch  Engines  Exempt 
Switch  Engines'  Exempt 

Passenger  andlFreight 
Switch  Engines  Exempt 
Switch  Engines  Exempt 
Switch  Engines  Exempt 
.Switch  EnginesiExempt 

Passenger  and  freight 
( 

Passenger  an(i  Freight 

Passenger  and  Freight 

Switch  Engines  Exempt 

Switch  Engines  Exempt 

Switch  Engines  Exempt 

All    Locomotives 

All   Locomotives 


MO  watts  at  the   arc   required,  f. 


.UiO   watts  at  the  arc   required. 


Engine  to  and  from  shops  exempt. 


Engine  to  and  from  shops  exempt. 


A.  R.  M.  M.  \.  recommendatjon. 
A.  R.  M.  M.  A.  recommendation 
To   be   approved   l)y    Ry.    Com...- 
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_1  ' 
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•'.'■■'*■■ 


I'oot  Candles.-— The  unit  of  density  of  the  illumination  emitted 
from  a  source  of  light  is  termed  the  foot-candle,  as  shown  in 
Fig.  1  at  A.  The  illumination  falling  on  any  point  Xi,  of  the  plane 
A')',  which  is  one  foot  distant  from  the  source  /  of  one  candle 
power,  is  one  foot  candle. 
.. '  Lumen.  -  The  intensit>  of  the  light  ,i.;i\  t-ii  a  'surface  by  a  source 


^c/,. 


-^ 


Fig.    1— Diagram    Showing    How    the    Intensity    of    Light   Varies 

of  light  is  measiii-ed  in  lumeiis  per  square  foot;  that  is,  a  surface 
one  square  foot  in  area,  one  toot  from  a  source  of  illumination 
of  one  candle  power,  receives  an  illumination  of  one  foot-candle 
upon  every  point  within  that  area.     .■...'';■;.:  ..    r. 

Apparent  Ream  Candle  /'cxivr.     That  amount  of  illumination 


tance  2d,  the  density  would  1  e  D  -^  4  lumens.     '      '' 

The  quantity  of  light  emitti  d  from  a  source  of  illumination  is 
measured  by  means  of  the  fhotometer,  the  quantity  being  ex- 
pressed in  candle  power.  Fii  2  show s  a  simple  form  of  photo- 
meter, the  operation  of  which  is  based  on  the  principle  of  inverse 
squares,  as  stated  above.  Th?  apparatus  consists  of  a  standard 
candle  /,  placed  a  fixed  distance  from  the  screen  S ;  two  mirrors 


il/i  and  M2;  two  partitions 
size,  placed  equidistant  from  .V 
tance   Y  of  the  light  L,  of 
screen  ^.^  two  openings  O  whi 


the   light    from    /,    is   diffused 
ner    through    S   on    .1/,.      By 


.  with  circular  openings  the  same 
,-  a  scale  C,  used  to  indicate  the  dis- 
inknown  candle  power,  from  the 
;h  enable  the  operator  to  simultan- 
eously observe  the  two  mirrors  Af,  and  Mz,  the  whole  enclosed 
in  a  light-proof  bo.\  and  operated  in  a  light-proof  room.  On  the 
screen  .V  is  a  small  grease  si)At  D,  by  means  of  which  the  light 
from  /  is  diffused  through  S  and  reflected  in  the  mirror  Mi,  while 

and  reflected  in  the  same  man- 
observing  the  two  reflections  in 
Mx  and  .1/,,  through  O,  the  exiicrimenter  regulates  the  distance  of 
the  light  /,  of  unknown  densi  y  from  S,  until  the  image  of  the 
grease  spot  in  both  mirrors  lisappears  on  account  of  the  re- 
flecting and  diffusing  of  the  tfo  sources  being  equalized,  which 
occurs  when  the  candle  powers  /  and  L  are  to  each  other  as  the 
squares  of  their  respective  distances  from  the  screen  S.  With 
a  standard  candle  /  one  foot  fi  om  the  screen  and  a  light  L  three 
feet  from  the  screen,  with  no  mage  of  the  grease  spot  in  either 
mirror,  the  density  of  illuminition  of  the  unknown  light  would 
be  known  to  be  nine  candle  pfcwer. 

The  amount  of  illumination  necessary  to  enable  an  object  to 
be  seen,  or  the  number  of  foot-candles  required,  varies  widely 
on  account  of  the  following  :onditions :  Eyesight  of  the  ob- 
server; coefficient  of  reflection  k)f  the  object,  or  the  ability  of  the 
.surface  receiving  the  light  ra\  s  to  reflect  them ;  contrast  between 
the  light  reflected  by  the  obje  t  with  that  reflected  by  the  sur- 
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:  roundings,  and  the  alertness  of  the  observer,  whether  forced  or 
;  natural,  due  to  occupation  and  habits.  :■'}"■  y:.--^^:  ?.''.-:%■' ■■'■'<':■ 

The  Master  Mechanics'  Association  committee  on  Locomotive 
Headlights  in  its  report  shows  that  a  dark  object  the  size  of  a 
.  man  could  be  seen  at  450  ft.  with  an  illumination  of  approximately 
;    .(i38  foot-candles.     A   similar  medium-colored  object  was   seen 
■  at  625  ft.  by  an  illumination  of  .028  foot-candles,  and  a  light- 
colored  object  was  seen  at  975  ft.  with  an  illumination  of  .008 
'   I'oot-candles.     The  method  of  conducting  these  tests  took  into 
;   consideration  the  four  conditions  cited  above.    The  intensity  of 
tlie  illumination  to  which  the  eye  can  adjust  itself  varies  con- 
•   >iderablj-.     A   normal   eye  can  work  well  with   light  varying  in 
intensity  from  fractions  of  a  foot-candle,  as  cited  from  the  com- 
mittee report,  to  five  foot-candles,  the  latter,  however,  usually 
Iicing  higher  than  the  eye  can  advantageously  utilize.     The  in- 
jurious effects  of  lights  having  a  high  beam  candle  power,  was 
clearly  demonstrated  in  the  headlight  committee's  test  at  Colum- 
..  lius,   classification    lights   disappearing   at  40,000   apparent   beam 
>  candle  power  when  the  observer  was  confronted  by  a  light  of 
such  intensity. 
In  view  of  the  foregoing  facts  concerning  the  nature,  propa- 
'  gation    and    theory   of    light    and    the    conditions    necessary    to 
adequate  illumination,  the  problem  the  state  legislatures  have  at- 


,v... 


'\  -;'V; . 


Fig.  2 — A    Simple    Photometer  for    Determining   the   Candle    Power 

;.-....    ,       ...;,-^    .       ■.:■.;:  of     Lights  :....•..■..•-•■.■■;•-';  vv--  ..'.■:..  .• 

tempted  to  solve  by  enacting  the  present  headlight  laws  will  be 
seen  to  be  of  a  more  complex  nature  than  was  evidently  appre- 
ciated by  the  instigators  of  the  various  bills.  From  the  accom- 
panying table  it  will  be  seen  that  there  are  12  states  east  of  the 
^fississippi  river  with  headlight  laws,  and  18  states  west  of  the 
Mississippi.  It  can  readily  be  seen  from  tliis  that  the  haste  of 
the  various  state  legislatures  in  making  laws  on  a  subject  re- 
(uiiring  considerable  investigation,  not  only  by  experts  on  the 
subject  of  illumination,  but  more  especially  by  men  actually  en- 
gaged in  the  operation  of  the  railroads,  has  resulted  in  the 
enactment  of  laws  which  show  a  disregard  for  the  fundamental 
principles  involved.  This  fact  is  evident  from  the  statements  of 
requirements  whicii  specify  candle  powers  of  high  value — too  high 
for  safety,  as  has  been  demonstrated — the  candle  powers  to  be 
measured  with  and  without  reflectors,  as  the  case  may  be,  re- 
gardless of  the  fact  that  the  reflector  is  as  much  a  part  of  the 
ligiit  as  the  flame  itself,  so  far  as  adequate  illumination  is  con- 
cerned. The  candle  power  of  the  light  is  not  the  important 
factor,  but  the  foot-candles  thrown  upon  the  object  to  be  seen. 

It  is  worthy  of  note  that  two  states,  Vermont  and  \'irginia,  have 
taken  advantage  of  the  results  of  the  exhaustive  tests  conducted 
by  the  Master  Mechanics'  Association  Committee  on  Headlights. 
Vermont  has  enacted  a  law,  effective  April  1,  1915,  which  in  sub- 
stance states  that  a  light  of  2,.^00  apparent  l)eam  candle  power 
measured  w  ith  the  aid  of  reflector,  such  readings  of  candle  power 
being  taken  on  a  reference  plane  3  ft.  above  the  rail  at  distances 
between  500  and  1,000  ft.  in  the  center  of  the  track,  the  minimum 
i«eam  candle  power  to  be  required  at  each  station  being  specified, 
will  meet  the  requirements  of  an  efficient  headlight,  thus  conform- 
ing to  the  recommendations  of  the  Master  Mechanics'  committee. 

Such  a  law  eliminates  the  necessity  of  using  a  high  power 
electric  headlight,  the  use  of  which  has  been  demonstrated  to 
be   a   dangerous    practice,   and   admits   all   makers   pf   such,  ap- 


pliances to  the  field  of  development,  whether  their  product  be 
oil,  gas,  or  electric.  From  the  present  status  of  the  subject  as 
regards  state  laws,  it  is  evident  that  until  such  time  as  a  federal 
law  is  enacted  which  will  adequately  aid  fairly  cover  the  various 
conditions  to  be  encountered  in  train  operation,  the  railroads  are 
going  to  be  subjected  to  constant  annoyance  and  considerable  ex-- 
pense  in  their  efforts  to  comply  with  laws,  indefinite,  inadequate 
and  impracticable  in  nature,  the  enforcement  of  which  cannot 
be  justly  carried  out  by  the  state  authorities.  ".'V.  ?-..:- 


DIAGRAM   FOR  DETERMINING  PERCENTAGE 
OF  MAXIMUM  TRACTIVE  EFFORT 


:''o -.■:.•■•■.;:..;_.  ...       BY  L.  R.  POMEROY  ^  __..  ^■"^'•t•.•■l■.  "^ 

Tile  illustrations  show  a  method  of  determnrtng^  In- the  meaifis 
of  combination  curves  the  percentage  of  the  maximum  tractive  ef- 
fort which  is  available  with  various  speeds,  diameters  of  driving 
wheels  and  stroke.  Consider  for  example  a  Consolidation  type 
locomotive  with  cylinders  25  in.  by  30  in.,  52  in.  diameter  driving 
wheels,  217,.=i00  lb.  weight  on  drivers,  27,000  lb.  on  the  engine 
truck.  The  tender  weighs  loaded  170,000  lb.,  giving  a  total 
weight  of  engine  and  tender  of  421,500  lb.  The  locomotive  has 
202  sq.  ft.  of  firebox  heating  surface,  2b.^  sq.  ft.  of  arch  tube 
heating  surface,  a  tube  heating  surface  of  2.919  sq.  ft.  and  a 
superheater  surface  of  594  sq.  ft.   Taking  one  and  one-half  times 


4-;.^- 


..'-'Diagram    for    Obtaining    the    Percentage    of    the    Maximum      .i' 

.V.  :?;;,'  ^;.      Tractive  Effort  Under  Various  Condition*  •.     .  . .  -    •-;;'.- 

the  .superheater  surface  the  total  equivalent  heating  surface  is 

4,038.5   sq.    ft.     The  maximum    speed    at    which   the   locomotive 

1  '5  X  4038  ^ 

can  exert  its  maximum  tractive  effort   is  —      ^^ -^^—  =  or 

61298  lb. 

8.2  miles  per  hr.,  the  maximum  tractive  effort  being  61.298  lb. 

In  or<ler  to  determine  the  gain  or  loss  if  the  speed  of  operat- 
ing the  locomotive  is  increased  from  35  miles  [ter  hr.  to  45 
miles  per  hr.>  we  may  read  from  the  diagram  the  piston  speed 
and  the  percentage  of  the  maximum  tractive  effort  obtainable  at 
3r>  miles  per  hr.,  the  latter  being  43  per  cent,  and  the  piston  speed 
1140  ft.  per  min.;  at  45  miles  per  hr.  the  piston  speed  is  14S0  ft. 


•^: 
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pt-r  min.,  and  the  available  tractiv  e  effort  is  32  per  cent,  of  the 


maximum.    The  increase  in  speed  is  -^  —  1 


_  4.=^ 


^  1  =  28  per      as  aho\  t 


SI 


cent,  and  the  equivalent  decrease  in  tractive  effort  is  1        -r^  = 

2^J^  per  cent.       ;-  •:-•■•  ••'      ••■^    -^     •    •   •  ■•      '    ■-     -■•  .  .^.   v. 

'Assuming  that  the  gross  ton-miles,  which  takes  account  of  the 
entire  weight  of  the  engine,  tender  and  train,  is  proportional  to 
the  miles  per  hr.,  multiplied  by  the  percentage  of  available  tractive 
effort  at  different  speeds,  the  percentage  of  the  jjross  ton-miles  is 

35  m.  p.  h.  X  0.43=15.05 
••   ^^;-   ■  ;-:rv;v;-'-;     45  m.  p.  h.  x  0.32=14.40     .;;--"4-;  v.-i,-/  u-.,;:\ 

'  .    The  percentage  of  gross  ton-miles  at  35  miles  per  hr.,  as  com- 

15.05 


pared  with  that  at  45  miles  per  hr.  then  equals 


14.40 


—  1 


per  cent,  greater  at  35  miles  per  hr.  than  at  45  miles  per  hr.  This 
consideration  is  entirely  aside  from  a  disadvantage  from  a  me- 
chanical and  maintenance  staTidpoint  of  increasing  the  piston 
speed  from  1140  ft.  per  min.  to  1480  ft.  per  min.,  while  the  de- 
crease in  horsepower  also  amounts  to  4  per  cent.  With  this  par- 
ticular locomotive  the  average  horsepower  at  35  miles  per  hr.  and 
45  miles  per  hr.  is  about  2200.  (The  maximum  h.  p.  is  reached 
at  a  piston  speed  of  1000  ft.  per  minute,  be3ond  which  the  h.  p. 
diminishes).  -\t  the  rate  of  2.7  lb.  of  coal  per  h.  p.  hr.  the  coal 
per  hr.  necessary  to  develop  this  h.  p.  would  be  5,940  lb.,  which  is 
about  the  limit  of  the  average  fireman  under  the  most  favorable 
conditions. 

When  the  calculation  is  based  on  the  available  trailing  load  or 
the  drawbar  pull,  the  disadvantage  of  increasing  the  speed  from 
35  miles  per  hr.  to  45  miles  per  hr.  is  considerably  greater.     .  •  ;.  • 

V   At  35  miles  per  hr.  under  the  conditions  named:  ,;..•  ":•■:-..'. 

Maximum  available  tractive  effort,  61,298,  at  43 

per  cent =  26,358  lb. 

Engine  friction,  weight  on  drivers  \  ,        • 

*  1.11  per  cent,  i.'.^i., =  2,414  Ib.v  ■ '•  ".  .::r    .;. 

;<\\^ight     on     engine    truck     -|-    2/3      .-.- .-^  ■-:■..:■''■■■■/ ■^..[■'■y' ■'•'■::'■'. 
••:  weight  of  tender=145,000  lb.  at  2  "'   ''>■yS^-^.^:'y'■^^■\ 

•  lb.  per  1,000  lb =     290  lb.  '^^  J     TV  : 

Head   end   resistance  .002  x    (mph)'        ^■■■■'■■^.'■/■Ir.':^^'-^''^--::^:-'-^ 
;    X  120  sq.  ft  area.  •>..;. .••»->ri'-r^-  =     294  lb.':'  .':  V  ■/.!::  '^y,-; 


2,998  lb. 


16  deg.  curve  (equivalent  to  0.64  per 

cent,   grade,  or    12.8  lb.   per  ton) 
•    weight    of    engine   and    tender    in 

'    tons  X  12.8  

3  per  cent,  jirade,  181  tons  at  6  lb. . . 

Tota!   locomot  i  v  e   resi  stance . . . » v  *  i  .* 


=:  2.317  lb. 
=  1.086  lb. 

"=  6,401  lb. 


-■       Net  available  tractive  effort  ...,...•. 

Available  tons  back  of  drawbar  for  70-ton  cars 
~  (tare  and  lading)  3  lb.  per  ton  -(-  16  deg.  curve 
■  ■    -f  .3  per  cent  uradc   (3  -f   12.8  -f  6)   =  21.8 

19957 


6.401  lb 


=  19,957  11). 


lb.  resistance  of  trailing  load  = 


21.8 


At  45  miles  per  hr. : 

Maximum  tractive  effort,  61.298  at  31  per  cent 

Engine    friction,  as  above  (2414  -f-^  '  '  >""  '    ...  '   j  • 

Head  end  r(es;istaiu-e  (.(X)2  x   (mphV 

X  120  sq.  ft. ) =     486  lb.-v 

Resistance   of   16  deg.   curve   .3  per 

cent,  grade  (2317  -f  1086)    .U:,^,;  =  3,403  lb.. 


:  917  tons 
19.615  lb. 


Total  engine  resistance  .............  =  6.593  lb. 

Net  available  tractive  effort. . .  i  .•.V^» 

Available  tons  back  of  drawbar  for  70-ton  cars 


6..593  lb. 


22.05 


'  *,•  •''.'* 


Vol..   89.   No.  9. 


(curve.  Krade  and  fri<  tion)    (3.25  -I-  12.8  -f  6)  .  'V- 
13022 


» ■«.•  ^•. •.**••»  ••  i 


=  591  tons 


Ton-miles  per  hour 

(a)  35  mph  x  917  tons. . 

(b)  45  mph  x  591  tons.. 


,„. V. .V.*; w. ..^  =  32,095  ton-miles. 
=  26.595  ton-miles. 

In  favor  of  35  miles  pe  ■  hr. :  ^=^—1  —  1  m  20  per  cent. 

I  26.-^95  .;■'.     V  i. 
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ROAD  TESTS  FOR  DETERMINING  FRONT  END 

CONDITIONS 


Vt  ..^-^''^  V  O-V^'-'^V^.:^:.!'/': *  ''  E-  S.  BARNUM  :.r V? '  ,'v- "' •:■  ■''■'■■■^-'  r..'": 
The  problem  of  propeif  drafting  has  been  a  live  subject  since 
the  locomotive  was  in  itk  infancy.  It  is  doubtful  if  we  could 
find  a  roundhouse  foreman  who  did  not  think  he  could  give  the 
la.st  word  on  the  proper  wa\  to  make  a  locomotive  steam.  How- 
ever, when  his  practice  was  analyzed,  it  would  be  found  that 
in  99  cases  out  of  100,  ijhe  exhaust  nozzle  had  been  so  much 
reduced  that  the  locomotive  could  not  help  steaming.  Reduc- 
tions in  the  size  of  the  esdiaust  nozzle  are  usually  made  without 
regard  to  the  high  back  pressure  caused  in  the  cylinders,  which 


^/Vb.4 
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ITF 


Propoied 
Locafion  of 
Table  Plait 


FIJI,    1 — Draft    Readings 


Determine    Conditiog 


of    Passages 


means  a  lojiy  engine  and  an  [increase  in  the  coal  consumption. 

On  a  very  few  of  the  largest  railroads,  havinji  a  testing  plant 
or  access  to  such  facilities,  ^ront  end  arrangements  can  ite  tried 
out  and  standards  established  for  the  various  classes  which  will 
give  satisfactory  and  econojnical  results.  Hut  how  are  roads 
without  access  to  such  facilities  to  obtain  indication  of  any 
accuracy  as  to  the  efficiency  of  front  ends?  A  possible  answer  is 
that  it  is  unnecessary,  as  the  Jocomotive  builders  take  care  of  the 
design  and  furnish  front  ^nds  which  fulfill  the  conditions;, 
lint  it  would  not  take  a  verv^  deep  or  extensive  investigation  to 
disprove  this. 

The   most    satisfactory   me  hod    is   to   make   road   tests   under 
service  conditions.     If  the  ur  derlyinj.:  principles  are  well  under-; 
stood,   reliable  data  can  be  secured   with  the  help  of  not  more 
than  two  observers  usin^'  veiif.-  simple  and  inexpensive  apparatus. 

ave  to  be  disturbed  in  the  least, 
producing  draft  and  it  does  this 
pressure  in  the  cylinders.     The 
front  end  is  the  number  of  units 


Operating  conditions  do  not 
The  front  end  does  work 
work  at   the  expense  of  ba 
measure  of  the  efiiciencv  of 


13.0 —  lb.      of  draft  it  will  produce  per  unit  of  cylinder  back  pressure.    How- 


ever,  with  the  same  style  of 


nozzle,   the  back   pressure   varies 


^'"^v'-•.■■'^-••.i■^.'•^-•■^-•^: 
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inversely  with  the  area  of  the  nozzle,  and  as  we  must  have  a 
locomotive  that  will  steam,  it  is  not  essential  that  we  measure 
the  back  pressure  with  indicators.  What  is  necessary  is  to 
measure  the  amount  of  draft  in  a  number  of  places  in  the  front 
end  and  localize  the  points  at  which  there  are  serious,  losses  in 
the  velocity  of  the  gases.  ■'     ,  - ''^"    ";  ^■•-;  -  ^ -^ 

;-    Doctor   Goss   and   other   experimenters   have   proved   that   to 


,i  Tfee       .-tOasfipe 


pui^pose. 
below. 


Sonje    actual    results    obtainetl    ui    tests    arc    shuwii 


'DnII ^  {Pipe  Plug) 


ffubber  Tube  fo     '• 
Draff  Cage 


Fig.  2 — Apparatus  for  Determining  the  Condition  of  the  Exhaust  in  ■ 

the    Stack 

secure  the  best  results,  the  followinfr  conditions  must  obtain: 
!. — The  exhaust  element  (exhaust  column,  nozzle,  lift,  pipe  and ; 

stack)  must  be  in  Hue.         <^- ''\  '^H  •;  ■■•■■•;'•      ■"'■'■     ■  -'^   ':■ 

V  2. — The  gas  passages  in  the  front  end  should  be  smotith  and; 

free   from  angles  which  tend  to  cause  eddies   and   utuiecessary 

friction. 

'3. — The  exhaust  should  fill  the  stack  at  a  point  aitout  three? 

<>r  four  inches  from  the  top.        ■  !i 'v  ■  *N- . :;' v ;  !v    ;  ;     -■     .^' 

4. — There  should  be  no  obstructions  in  the  path  of  the  exhaust, 

as  they  influence  it,  and  objects  near  the  exhaust  have  the  same 

influence  in  a  lesser  degree. 

,'  The  exhaust  elements  shoidd  be  lined  up  in  the  shop  previous 
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';.--;;  Fig.   3 — Draft   Readings  Taken   at  the  Top  of  the   Stack  ;.;.; -*' 

to  the  road  tests.  This  leaves  three  conditions  to  obtain  by 
trying  out  under  actual  operating  conditions.  B3'  selecting  runs, 
fairly  uniform  tonnage  may  be  secured.  As  the  tests  should  be 
over  the  same  piece  of  road  eacli  trip,  the  conditions  are  similar. 
In  order  to  determine  whether  or  not  the  gas  passages  of  the 
front  end  are  smooth  and  do  not  offer  too  much  friction,  draft 
readings  should  be  taken  simultaneously  at  a  number  of  locations. 
Fig.  1  show  s  such  locations  on  a  locomotive  with  a  super- 
heater. The  readings  are  secured  with  an  ordinary'  U  draft 
gage   placed   in   the  cab,   suitable   piping  l)eing  provided   for  the 


Location ......No.  1        No.  2.       No.  3 

Draft — inches    of    water..  5.1  9.1  5.1 


No.  4 

5.« 


Readings  at  location  No.  2  show  quite  a  variation  from  the  other 
,  three.  The  trouble  has  been  localized  and  we  should  rearrange 
the  table  plate  and  remove  the  adjustable  diaphragm  as  in- 
dicated by  the  dotted  line  in  Fig.  1. 

Xext  we  come  to  the   location  of  the  exhaust   in   the  stack. 
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4— tXevice    for    Locating    the    Point    at    Which    the    Exhatict 
Strikes   the    Stack 


Keferring  to  Fig.  2,  it  will  1>e  noted  that  a  wooden  platform  has 
lieen  built  around  the  stack  large  enough  to  accommodate  an 
observer.  There  is  a  band  around  the  stack  having  four  hooks 
which  project  al)Ove  the  stack  and  in  which  a  J/4-in.  pipe  can  be 
slipped.     This  section  of  pipe  is  shown  just  above  the  stack  and 
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Fig.  5— Stack   Conditions  as   Det»»rmined   by   the   Apparatus   Shown 

In    Fig.  4 

it  will  be  noted  that  there  is  a  tee  in  the  center  in  the  lower 
opening  of  which  there  is  a  pipe  plug  which  has  a  ^^-in.  hole 
drilled  in  it.  By  mo\  ing  the  pipe  across  the  stack  an  inch  at  a 
time  with  the  tee  pointed  downward  a  series  of  readings  will 
be  obtained  on  the  draft  gage,  which,  when  plotted,  will  give 
curves  as  shown  in  Fig.  3.  y''^..  ■t^-^'=-^-\  :X'-^-'  x^:>  '^:  V- 

An  arrangement  for  locating  the  point  at  which  the  exhaust 
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strikes  tht  "itack  is  shown  in  Fig.  4.  The  end  with  the  pipe  cap  on 
it  is  moved  Mp  and  down  against  the  inside  of  the  stack  until 
the  point  of  no  pressure,  or  vacuum,  is  located.  This  is  the 
point  at  which  the  stream  of  exhaust  steam  just  begins  to  come 
in  contact  with  the  stack  and  it  can  be  located  within  an  inch. 
Several  of  these  points  located  around  the  stack  will  give  a  plane 
as  indicated  in  Fig.  5.  It  will  be  noted  that  the  exhaust  was 
hitting  the  stack  9  in.  from  the  top  at  the  back  and  36  in.  from 
the  top  at  the  front.  This  was  a  condition  found  in  actual  road 
tests  and  the  cause  can  only  be  found  by  a  process  of  elimina- 
tion. On  lowering  the  nozzle  %  in.  at  the  back  the  exhaust 
llit  the  stack   squarely  all  around. 

■Different  depths  of  fire  in  the  firebox  will  cause  a  variation 
in  the  amount  of  draft  in  the  front  end.  This  is  a  fact  the 
obserxer  should  not  lose  sight  of.  If,  however,  his  draft  readings 
have  been  taken  from  the  different  locations  at  the  same  time, 
the  relation  between  each  set  of  readings  will  necessarily  be 
the  same.  ■■  ;'  :•'.}.:  ::.■■■■■■■;■■-■::■■■■:=''■.■■■::  ■■'--  '•: .. .  ■^{■'':  ■^t.^.'.l  ■ 


MODEL  LOCOMOTIVE  BUILT  BY  APPRENTICES 


V  A  complete  working  model  of  a  Pacific  type  locomotive  has 
recently  been  completed  by  the  apprentices  at  the  Dunmore,  Pa., 
shops  of  the  Erie  Railroad.  This  work  was  undertaken  un- 
der instructions  from  the  management  as  a  test  of  the  profi- 
ciency of  the  boys  in   reading  drawings  and   working   to   scale, 


: 


handle  the  work.  This  Was  assigned  to  one  of  the  gangs  which 
designed  and  constructed  a  small  lathe,  drill  press  and  shaper, 
the  task  of  building  a  small  motor  being  assigned  to  the  elec- 
trical apprentice.  The /building  of  these  tools  was  necessary 
because  the  small  size  jof  the  model  made  the  use  of  the  ma- 
chine tool  equipment  in  the  main  shop  impracticable.  While 
the  machine  tools  wer^  being  built  a  set  of  small  taps  and 
dies  were  made  by  the  tpol  room  apprentice. 

To  the  second  gang  was  assigned  the  preparation  of  a  set 
of  drawings  of  the  locpmotive  details  to  the  required  scale, 
and  as  fast  as  these  wefe  completed  the  pattern  shop  appren- 
tices were  started  on  tie  construction  of  the  necessary  pat- 
terns. These  were  turned  over  to  the  foundry  apprentices  and 
castings  made.  At  the  e  id  of  ninety  days  the  two  gangs,  with 
the  assistance  of  the  ele:trical.  patternmaker  and  foundry  ap- 
prentices had  converted  the  apprentice  schoolroom  into  a  loco- 
motive shop  which  was  stocked  with  enough  material  to  pro- 
vide for  the  beginning  o  '  actual  work  on  the  model,  the  third 
gang  being  added  to  the  lorce  at  this  time.  ■.■. .  .;  . . Sr.  ^  ^. 

Considerable  ingenuity  Ivas  exercised  in  meeting  the  demand 
for  special  classes  of  matef'ial  from  the  resources  at  hand.  Sew- 
ing needles  were  used  t<i  provide  hardened  pins  1/64  in.  in 
diameter  for  use  in  the  paker  valve  gear,  and  air  hose  was 
obtained  by  stripping  the  insulation  from  No.  28  copper  wire. 

Work  was  started  durirlg  the  month  of  September,  1915,  and 
in  200  working  days  the  fnodel  was  completed  ready  for  ship- 
ment to  the  office  of  the  (general  mechanical   superintendent  in 
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Model   Locomotive,  57  Inches  Long.   Built  by  Erie  Apprentices  at   Dunrrlore,   Pa. 


and  the  engine  was  built  from  the  drawings  of  a  class  K-4 
T'acific  tNpe  to  a  scale  of  '4  in.  i)er  foot.  It  is  57  in.  long  over 
all  and  rests  on  a  short  section  of  stone  ballasted  track  of 
3%  in.  gage.  '-^r  :-:^y/ ■.--'-■"  \  ■■■■.-<:  \':-::/:'\J'-'-'-  ;:-.<-\_ 

'The  instructions  authorizing  the  building  of  the  model  speci- 
fied that  it  was  not  jto  interfere  in  any  way  with  the  regular 
>liop  work,  and  it  was  therefore  l)uilt  entirely  in  tiie  school- 
room, the  work  being  done  by  the  apprentices  under  their  own 
shop  organization.  One  of  the  boys  was  appointed  general 
foreman  by  the  instructor,  a  set  of  blue  prints  turned  over  to 
him  and  the  completing  of  the  organization  and  the  prosecu- 
tion of  the  work  was  left  in  his  hands.  Two  other  foremen  were 
selected  In  him  and  the  three  then  decided  to  select  fifteen 
apprentices  from  the  various  departments  to  be  worked  in 
gangs  of  five  boys  each  under  the  sui)ervision  of  the  three 
foremen. 
•  :  The  next  step  was  the  equipping  of  a  small  machine  shop  to 


New  York  City.  It  was  built  tnider  the  supervision  of  H.  E. 
Hlackl)urn,  apprentice  instructor  at  Dunmore,  and  is  now  being 
exhibited  in  the  window  of 'the  Erie's  uptown  ticket  ofiice  at 
Broadway   and   Thirty-third  street.    New    York.    ;•,••.• -^ 


An'MiNiTM. — The  consumpfion  of  aluminum  is  constantly  ex- 
panding. It  is  the  most  abqndant  of  metals  and  ranks  third 
amoiic  the  elements  which  coAipose  the  crust  of  the  earth,  being 
exceeded  only  by  oyxgen  an«  silicon.  According  to  the  United 
States  (geological  .Survey  the  quantity  of  aluminum  consumed  in 
the  United  States  in  P>14  was!  79,129,000  lb.,  against  72,379,000  lb. 
in  1Q13,  and  65,607,000  lb.  in  |912.  The  growth  of  the  industry 
is  shown  by  the  fact  that  the  production  was  150  lb.  in  1884, 
550,000  lb.  in  1894,  and  8,600,000  lb.  in  1904.  The  value  of  the 
exports  of  aluminum  and  of  manufactures  of  aluminum  amounted 
to  $1,546,510  in  1914,  as  comp^ed  with  $966,094  in  1913.~.^>»^rt- 
can  Machinist. 
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INSPECTION  AND  REPAIRS  OF  FREIGHT  GARS 
BY  PIECEWORK*         ,    . 


■»  .-      •  *■- 


:  ■..•■■•■^'■;-  >■•■■'--■•'■■■■■'■        BY  J.  J.  TOLiN        ''  '■'■■" "'"M^y^^yi^i" '.;:■: 

"  ':[:■■  "  .  \.  !:7.>';      Foreman  Car  Repairs,  Pennsylvania  Railroad;-;         i  ,'    '-,    -^ 

Tlic  inspection  and  repairs  of  freight  cars  on  a  shop  repair 
track  should  be  divided  into  three  classes : 

(1)  Light  repairs  which  should  take  in  the  renewal  of  wheels, 
couplers,  draft  timbers,  arch  bars,  and  all  repairs  of  a  minor 
nature,    .■■•-:v;;.vV.-;;;^;::>-;-  ■•-;  ■;■■:.•;■■;-.  -tyfi:.'^^-:^::-:-^-.-  '^^y^-^'-^y^J'-'- 

(2)  Heav>  repairs  to  wood  or  composite  cars,  which  shouW 
include  renewal  or  splicing  nf  sills,  renewal  of  roofs,  or  tlie  com- 
plete rebuilding  of  car  body  when  found  necessary.  •  :  ;  ' 
.- ;  (3)  Heavy  repairs  of  steel  cars,  which  should  include  the 
renewal  or  splicing  of  sills,  renewal  or  patching  of  sheets,  or  the 
cutting  down  and  rebuilding  of  the  entire  car.  when  necessary. 

Kuch  of  these  classes  should  then  l)e  sub-divided  into  two 
classes,  namely :  The  air  brake  apparatus  and  its  connections,  and 
the  other  parts  of  the  car.  There  should  be  tw  o  sets  of  piecework 
inspectors  and  repairmen,  one  to  be  a  specialist  on  the  air  brake 
api)aratus,  and  the  other  on  the  other  parts  of  the  car, 

TIr  piecework  inspector,  supervising  repairs  to  parts  other 
tljan  air  brake,  should,  on  the  arrival  at  the  repair  track  of  a  car 
requiring  light  repairs,  make  a  thorough  examination  of  the 
wheels,   journal    boxes    and    contained    parts,   arch   bars,    brake- 

.  beams,  and  all  parts  below  the  bod\  of  the  car.  At  the  same  time 
he  should  note  the  condition  of  draft  timbers,  couplers,  end  sills, 
and  all  parts  that  are  visible  from  the  ground.  He  should  then 
make  the  roof  inspection,  paying  particular  attention  to  brake 
wheel,  ratchet  wheel,  and  pawl,  to  see  that  the  hand  brake  can  be 
operated,  and  that  the  brake  pawl  will  properly  engage  the  teeth 
of  the  ratchet  wheel.  The  deck  handles  and  running  board  also  de- 
mand preferred  attention  since  they  are  essential  parts.  Next  the 
interior  of  the  car  should  be  inspected,  assuming  that  it  is  an 

.  empty  house  car,  and  repairs  should  be, made  according  to  the 
class  of  freight  which  the  car  is  to  carry. 

The  authorized  piecework  card  should  then  be  prepared,  listing 
all  defects  which,  in  the  judgment  of  the  piecework  inspector, 
should  be  repaired ;  he  should  bear  in  mind  that  only  such  repairs 
as  are  necessary  to  make  the  car  safe  for  trainmen  and  for  lading 
suitable  to  it  should  be  made  to  foreign  cars.  While  making 
repairs  the  repairman  should  be  guided  by  the  piecework  card 

■  and  should  not  be  permitted  to  repair  any  defect  that  had  been 
overlooked  by  the  piecework  inspector  without  first  calling  it 
to  the  attention  of  the  piecework  inspector  and  having  it  added 
to  the  piecework  card  if  the  insjpector  decides  that  the  defect 
shoidd  be  repaired.       .■;■:;., ■^  ?.^^\f•^'^^;^^":■^^:V-■v^ 

The  air  brake  piecework  inspector  should  mal<e  a  thbrougli  in- 
>pection  of  the  hose,  hose  couplings,  pipe  hangers,  pipe  supports, 
cylinder  and  reservoir  and  their  blocks,  to  see  that  they  are  in 
good  condition  and  firmly  secured  to  the  car.  He  should  then 
lill  out  the  authorized  piecework  form  noting  any  defect  that  he 
may  have  discovered. 

The  car  is  now  ready  for  the  air  brake  repairman.  He  should 
first  read  the  piecework  card  and  then  proceed  to  make  the  re- 
pairs. When  this  has  been  done  he  should  attach  the  yard  air 
line  to  the  air  hose  at  one  end  of  the  car  and  a  dummy  coupling 
to  the  hose  at  the  other  end  and  open  tlie  valve  from  the  yard 
air  line.  While  the  system  is  charging  he  should  disconnect  the 
retaining  pipe  from  the  triple  valve  and  place  a  nipple  with  an 

I'M  5.  iiiet-ting  of  the   Ni.ijfara 
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air  gage  atlrached  to  it  in  the  exhaust  port  of  the  triple.    Th«i 
take  a  pail  of  thin  soap  suds  and  with  the  aid  of  a  suitable  brush 
completely   cover  the   air   hose  and   all  joints  on  the  brake  and - 
cross-over  pipe.     Ha  leak  in  either  of  these  pipes  is  discovered 
the  piecework  inspector  should  be  called  to  decide  whether  or  not 
it  is  of  enough  importance  to  repair.    When  the  system  is  charged 
and  the  brakes  are  applied  by  making  a  25  lb.  reduction  in  brake 
pipe  pressure  the  length  of  piston  travel  should  be  noted  and 
the  brake  released  by  turning  the  air  into  the  brake  pipe  through 
the  1/16-in.  opening  in  the  disk  located  in  the  ^4  in.  pipe  on  the 
testing  device.  The  gage,  which  is  attached  to  exhaust  port  of  the 
triple,  should  be  carefully  watched  for  one  minute  and  if  it  shows  v.: 
a  leakage  in  excess  of  five  pounds  the  defect  causing  the  leak 
should    be    located    and    repaired.      After   the    defect    has    been 
repaired  a  like  test  should  l»e  made  to  know  that  the  leak  has  been 
reduced  below  five  pounds  per  minute.    ..^y:.  ..;..;.;';,■-.':  .;-':. 
The  retaining  pipe  should  then  be  connectied  to  the  triple  valve 
and   slack  adjusted  if  necessary,  paxing   special   attention  to  the 
e(|ualization  of  the  brakes ;  w  ith  the  retaining  valve  handle  at 
right  angles  on  a  two  position  or  at  a  45  deg.  angle  on  a  three 
position,  the  brakes  should  again  be  applied  and  released.     AH 
joints  on  the  retaining  pipe  should  then  be  covered  with  soap 
suds  and  all  leaks  repaired,  no  matter  how  trifling  they  may  be ; 
the  retaining  pipe  must  be  absolutely  tight,  otherwise  it  is  useless. 
When  the  air  ceases  to  escape  from  the  exhaust  port  in  the  re- 
taining valve  turn  down  the  handle.    H  a  gush  of  air  escapes  at 
this  time  the  retainer  is  in  good  condition.     If  air  escapes  at  a 
very  low  pressure  or  no  air  escapes  the  retainer  is  defective  and 
should  be  repaired  or  replaced  with  a  new  or  repaired  valve. 
Under  ordinar\-  circumstances  the  brakes  can  now  be  depended 
on  as  being  in  good  condition. 
■      It  lis,  of  course,  understood  that  both  g^ng>  can  be  working  on 
the  car  at  the  same  time  and  thus  not  waste  any  time. 

Heavy  Rc{^airs  tn  W^ood  or  Composite  Cars. — A  car  of  this 
type  requiring  heavy  repairs  should  be  jacked  up,  placed  on  tres- 
tles and  the  trucks  removed  from  underneath  the  car  body  before 
inspection  is  made.  The  inspector  should  first  thoroughly  inspect 
the  longitudinal  sills,  end  sills,  cross-bearers,  draft  timl>ers,  etc. 
Taking  a  box  car,  for  instance,  he  should  determine  whether  or 
not  the  general  condition  of  the  car  will  warrant  putting  it  in 
condition  to  carry  first-class  freight.  H  he  decides  that  it  should 
])e  made  fit  for  this  purpose  he  should  inspect  the  siding,  lining, 
flooring  and  grain  strips,  condemning  any  of  these  parts  that  are 
not  in  perfect  condition.  The  roof  should  then  be  thoroughly 
examined  for  evidence  of  leaks  and  if  any  are  fotmd  the  neces- 
sary repairs  should  be  made.  .^11  parts  of  the  trucks  should  be 
examined  and  the  piecework  form  prepared,  which  should  show 
'all  repairs  necessary,  except  to  the  air  brake  apparatus.  ^  '^  :  '^" 
While  the  car  is  undergoing  repairs  the  work  should  be  closely 
checked  by  the  piecework  inspector  to  see  that  both  lumber  and 
bolts  of  proper  dimensiotis  are  used,  that  lumber  is  properly 
framed,  and  that  holes  bored  by  the  repairmen  are  not  more  than 
1/16  in.  larger  than  the  diameter  of  the  bolts  or  rods  that  are  to 
be  placed  in  them.  He  should  also  see  that  all  parts  are  applied 
as  shown  on  standard  drawings ;  that  is.  the  sizes  of  tenons, 
mortices,  etc.,  should  not  be  changed  by  the  repairmen  to  maike 
the  part  simpler  to  apply.  '.^''■yT'':',^^ X(t'}■^■i?^r■■'}■■^■:'':'^^^'^■:^ 
The  air  brake  attention  in  this  case  is  much  the  same  as  in  that 
of  the  car  requiring  light  repairs  with  the  exception  of  removing 
and  replacing  the  apparatus,  including  the  pipe  where  it  interferes 
with  the  renewal  of  longitudinal  sills.  It  is  also  important  in 
this  case  that  the  pipe  be  thoroughly  blown  out  before  it  is  con- 


:^^ 


•  V^-y.:^'/: 


456^'.^ 


KMI.WAV    A<.K    (..\/KTTi:.     Mh(  ilA.NK  AL -KDll  lOX 


strike?  tht  Nt;u-k  is;  shown  in  Fii;.  4.  'llio  riul  witli  tin  pipe  lap  on 
it  is  moveil  ^\p  ;unl  down  at:airi<it  llif  iiT^idc  ui  tlit-  stack  until 
th»;  jioint  ot  no  prossurc.  or  varniim,  is  located.  This  is  tlu- 
point  at  whicli  tht-  stream  of  t^xliaii^t  sttani  ju<t  hciiins  to  conn- 
in  cjmtaiCtS^ith  the  stack  and  it  can  \>v  locatid  within  an  incii. 
Scv^T^il"'  these  points  located  around  the  stack  will  !,'i\e  a  |)lane 
as  indicated  in  Fiu.  3  It  will  he  noted  that  the  exhaiist  wa< 
hittini;  tlte  stack  ^>  in.  Irc>ni  tiie  top  at  tiie  hack  and  3<i  in.  from 
thef  to|»  at  the  fr«>nt.  This  was  a  con«lition  fonnd  in  actual  road 
tests,  and  the  caUjjC'  can  only  Wt'inind  hv  a  process  of  eliniina- 
tjon  On  lovverini:  the  no/zle  '  .>.•  in.  u'.  the  hack  the  «'\hanst 
hit  the  stack.  ><|uareK    all  around. 

.  J  Afferent  depths  of  fire  in  the  firehov  will  cau^e  a  variation 
iii  the  amount  of  draft  in  tlu-  front  end.  Tiiis  is  a  fact  the 
ohser\  er  slitmld  not  loso  ^iuht  of.  If,  howe\er.  hi>  draft  reatlin^'' 
lui\t\lK'en  taken  from  tiie  different  location'*  at  the  ^ame  time, 
the  relation  '>et\\etn  •ach  *t  t  oi  nadini;>  will  necisNarilv  Ik- 
■  tiie  s:ime;- ■■'■>: ;'  v'.'^- .:.■■■•''•■;.  ^~'   .    ;     •/-;■■     ■'    ::-'■''.- -y-^-:.:^ -,■.' ■-.   '"■' 
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handle  the  work      Tin 
designed  and  coiistructt 
the  task   of   huildiny   a 
trical    apprentice.      The 


.VVoi..  89,   No.>;9,'    ,   . 


v\:ts  as*ii;ned  to  oiie  of  the  i:ani;s  which  >; 
d  a  -mall  lathe,  drill  press  and  shaper.  ' 
«inall  motor  heinu  assi.trned  to  the  elec-  ■ 
hnihliiiK  of  tlie^e  tools  was  necessary  ; 
hecanse  the  small  size  hi  the  model  made  the  use  of  the  ma- 
chine ti)ol  eipiipment  iij  the  main  sh<ip  impracticahle.  While  ', 
the  machine  tools  wera  hein.ii  I)uih  a  -et  of  ^niall  tap-  and  v, 
(lie-*  were  made  hy  the  t|>ol  room  a|»prentice. 

To  tlu-  second  gang  kas  assigned  the  i>reparation  ol  a  set^ 
of  drawings,  oi;  the  U»c  »motive  details  to  the  required  scale.  : 
and   as    fa-t   as  these  we  e  completed  the  pattern   shop  appren-    :.' 

e  construction  of  the  necessary  pat-  : 
1  o\cr  to  the  fonnilr\  aj)i»rentices  and 
id  of  ninety  day-  the  two  gangs,  with 
trical.  patternmaker  and  foundry  ap-  - 
le  api)rentice  srhoolrooni  into  a  loco- 
loeked  with  i-iiongh  material  to  pro- 
actual   work  on   the  model,  the  third 


tice-    were    -tarted    on    t 

leriis.     These   were  turne 

castings  made.     At  the  e 

the   assistance   of    the    eh 

l>rentices  had  coiivi-rted   t 

motive   shop   which    \\a> 

vide  for  the  heginning  o 

gang  heing  aflded  to  the  iorce  at  this  time 


( 'oii->i<h-r;ilile   iiigi'nnit\ 


was   exercised  in   meeting   the  demand 


'  .-V  com]dete  working  model  of  a  I'aciiic  t>iK  loComoiiw  lia- 
recently  I leen  completed  hy  tin-  apprentices  at  the  I  )unmore.   I'a., 

"shop-  of  the  Krie  l<ailroa<l.  Ihis  wt»rk  was  uinlertaken  un- 
;     der   iitslructitMis   trojn    the   manasiement    a-   a    ti--t    of   tlu-   proii- 

;cie«cy.  of  thip  .hoyS  tiv  rcadin.u  drawin-^-   and    workiiiL:    lo   -cale. 


for  si)ecial  cla->e-  of  mattrial  frrjm  the  resources  at  hand.    Sew- 
ing   neeflle-    were    used    tt     provide    hardened    i)ins    \/(A    in.    in 


dianitter    tor   use    in    the 
olitaiiie<l  liy   -trii»piiig  the 

Work    ua-   -tarted   diirin ; 
in  2<Mt  working  days  the 
nuiit   to  ilie  oltice  of  the 


'.aker    valve   gear,    and    air    hose    wa- 
-ulation  from  N'o.  2S  copper  wire, 
tlu-  month   of   Septemlnr.   1015,  and    - 
iiodel   was   coniiileted   read\    for   ship- 
pjener.'d   nucliaiiical    -ni«rintt  iideiit   in 


Model   Locomotive,  57   Incties  Long.   Built  by   Erie   Apprentices  at   Dunr 


and    the\.vi)jgine    >va^-  hii  tin-    <lr;iuiiig-    of    a    clu--     \\A 

r.'.cifiv,  type  to  a  !«Cyh'  J»f  ^j   in.  pef   foot.      It  i-  .^7  in.  I<inu  oxer 
aM   and    resis  -fin    h-. wj^irt  .sectH>n,  of   >tone    halhistj-d    track  .  of 

3fs'  ilUv;gagi-.;.    :-';';_^.  ■.  ^;^.■^•  ■■-:-■  ~    ■^■-  ."•'-■.■■'    ■  ■  ,    '  '[ 

■  'The>instruttk)ns  authori'/Hig  the  iMiihltiig  of  tlu  model  speci- 
fied thai  it  wa.s  .iu)t  to  interfere  in  any  ,wa>  with  tlu-  regular 
sho|>    work,    a^ul    it    was    tlieriftrt-   Tmih    eiitirelv    in    tlu-    -eiiool 

;rooin,  the  work  l>eing  done  li>  the  apprentice^  under  tluir  <jwn 
shop  Of.g.anjzation.  .(>iu-  4»t  the  Ixtys  was  a]>pointt-d  general 
foreman  -  iVy  the  ni>iructor;  a  set  of  Idue  priiits  turned  o\er  to 
liitn  and  tlu-  vompleting  ot"  the  organizati<»n  and  the  pro-ecu- 
tion  t>f  the  work  was  lelt  in  his  hiuuN.  Two  otlier  foremen  were 
seWctid  l..\  liiih  and  the  three  theti  clecided  to  select  fifteen' 
apprentices  from  the  xarion^  departniettts  to  Ik-  worked  in 
gangs    of    five    h<>ys  ,eaih    under    the    -n]«-r\I-ion    of    tlu-    tiiree 

:  niremen! 

-  ■  The  ne.\t  step  was -the  equippitig  of  a  small  machine  shop  to 


.\eu    ^  ork  (."ity.      It    was  l»i 
r.l.icklmrn.  apjirentict-  in-tni 


pre.   Pa. 


ill    under    tin-    -uiK-r\  isir»j)    >>{    11.    H. 

t<ir  at  Ihuiinore.  and  is  now  heing 
t\hil>ited  in  tin  win<lou  oflllu  I'.riv,*-  uptown  tickitollice  at 
IU-oa<iv\aA    an<l    Tliirtv -tliir<l  l-tre«i.    N't'w  A'ork. 


Au;>iixiM.  Tlu-  rou-umltiou  of  ahiminnm  is  constantly  ex- 
p.mdini.;  It  i-  tlu  nio-t  aljiiinlant  of  metals  and  r.uik-  third 
anions  tlu-  element-   uliicli  cAnipo-*-  tlu    crn-t  of  tlu    earth,  iieing 


-ilicoti.     .-Xccording  to  the   I  nited 
i|uantity  of  ainmimim  con-nmed  in   s 
JO.liO.IMMI  II...  again-t  7J,370,(MKI  II.. 
lOlJ.    'llie  growth  of  the  industry. ^ 
le   production   wa-    1.^0  )h.  in   1884,   . 
.=i.><),0(HI  11,.  in   1S04.  and  S.olMHKK)  II,.  in  1<«)4.     The  value  of  the  ,. 
exports  of  aluminum  and  (.f  njanuf.tcture-  (d  aluminum  amonnte<I     • 
to  Sl,.Mo..-l<l  in  1014,  a-  conjpjred  w  itii  SO(K».(»<M  hi  I'Mi.     .liiu-ri- 
can    \Lulnni.ff.     ...  -.       .' 


e\ceKle<l  onlv  hy  f>y\ut-ii   am 
.Mat  I-  <  n  c  ili.'jjcal  .Snrvr.v    tlu 
tlu-  rnite<l  .^tate-  in   1014  w  a-l 
in   lOlJ.  ,-,nd  o.-.o(i7.<«Hl  II..   in 
is    shown    li\    tlu-    lad    that    t 


*.       ....  5  ,,  - 
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INSPKCTION  AND  REPAIRS  OF  FREI(;HT  CARS 

BY  PIECEWORK* 


V,;-     V    7  -    BY  j:  J.  TOLIN     ■  ;■.-■-'/.■-'■■".■■.:■-•" 

;■.■■■  Foreman  Oar  Repairs.  Pennsylvania  Railroad  .:;.i;   V'/'  '   ,:- 

TiK    inspection  and  rcpairv  of   trei{lht  cars  oti  aslroiV  t^ 
irack  <-lioulcl  I>t'  divided  into  three  classes :;'         ;'        V 

(1)  l.ii:ht  repairs  wliieli  sluiuM  take  iit  tlie  reiifwal  of  Vvhee'ls/ 
eoiipler*.   <lralt    timlier^.   areli   liars.,  an<l   all    repairs   of   a   minor 

.-nature.'    '  y''}'.  ,.:.■''  \'\'-:-'_.  ■'■'■'/'..''■-;:,  ■■'  ■..'•".■,■/'■■•;   ^>;/v--:'    ',:■'■:./: 

(2)  iicavv  repairs  to  wood  or  comix <site  ears,  wliicli  sh«;mld 
jiirlnde  renewal  or  splicini^  of  silN.  renewal  of  roofs,  or  tin*  com- 
plete relmil<lin>;  of  ear  l>ody  when   lOnnij  necessary. 

{})   Heavy   repairs   of   steel    cars,    which    shonhl    include.  tJie 
:  h  lurvvaT  or  splicinp  of  sills,  renewal  «>r  patchinj:  of  sheets,  or  the 
ndint:  down  and  relmildinir  of  the  entire  ear,  when  neccss;iry.. 

Ivuh    <il'    these   classt»    slmnld    then    l>e    snl)-di\ide<i    into    two 

ilas^ies,  namely:  The  air  lirake  apparatus  and  its  connectioiis.  and 

:  the  other  parts  of  the  car.    'lliere  sfimild  he  two  sets  of  piecework 

m^pectors  and  repainneii.  one  t(»  la  a  >.peci;ilist  on  the  iiir  lirake 

upparatns,  and  the  other  on  tlie  other  parts  of  tlie  car.-     ..     - 

The   piecework    inspei-t?*!-,    stj^it-rvisinji   re|»airs.  t<>.  VKtrtv  oiiliei- 
jhtiij  airhrakc,  shotjld.  on  the  ari'ivat  ait  the  rej)atr  track  of  a  car 
re«|uirinv    Hi^lit    repair>>.  make    a    th<'ri>ji".;h    e\aminati<<n    of   the 
whe<"K.    journal    hoves    and   contiiined    part.-«.    arch  ,  hars,   hrakr- 
tte'anis,  and  all  parts  l>elow  the  l»od.\  <vf  titu  car.    At  the  same  time 
'  Ire  should  note  the  condition  of  draft  timhcrs.cotijilcrs,  end  sills, 
and  all  parts  that  are  visihlo  from  the  !.:roini<l.     lie  sluiuTd  then 
make   the   roof    inspection,    payinj^    particnlar    attonlion    t<»   hrake 
.  uhcol,  ratchet  wheel,  and  pawl,  to  sw  that  the  hand  l>rake  can  he 
operated,  and  that  tlie  Itrake  i»awl  will  properly  eni:.-y;e  the  teeth 
of  the  ratchet  wheel.  The  deck  handle>  .'ind  rnnninu  hoard  x^lso  de- 
mand preferred  attention  >inee  they  arc  essential  parts.    Xe\t  the 
;  iiiterior  of   the  car   should   he   inspcctvd,  as>umiiig  that  it  is  an  ; 
:  empty  liimse  car.  and   repair>  sh<>nltl  lie- niade  accrtrdinK  ..1<>  *he 
"  j;lass  xii  freiiiht  which  the  car  is  to  carry;',      •  ^v';  :   -k;  V   ;,  " 
;       i"hi  iinthorize<l  piectVvork  card  slionld  then  he  pfepnTcd,  li^tiwu 
:i}l  defects   which,   in   the  jtid!.;ment  of  the  piecework  ins)K.'ctori 
sliould  Ik;  repaired ;  lie  shoulxl  l»ear  in  niind  tliat  otily  siieh  repairs 
:  iiS  are  nec<>ss;»ry  to  make  the  car  safe  for  tntinmen  aitd  for  ladiiiv: 
shitahle   to   it    -honld    he  made  to  foreiiin   cars.      While  niakiiii:; 
.  iep:.irs  the  repairmau   >lioiild  he  .uuided  I'ythc  picoew<)rk  card 

•  and  -lioiild  not  he  permitted  to  repair  aiiy<lefect  that  •  liad ^  1^ 

■    overlooked   hy   the   piecework   in>pector   withoiit    first,  callinii   it 

•  to  the  attetition  of  the  piecework  inspector  tmd  haviiiL:  it  ad<led 
-   to  tlie   pieceu«>rk   card    if   the   inspector  decide>   that    the   defect 

shonld   ]>«.    repaired.        v   .;,■•';:.■■    -V^r^':"^^  .■.'' ^ 
;    The  :iir  hrake  piecework  inspectotshbtvld  make  a  thonntj^H  in- 
spection of  the  hose.  lio>^e  couplini:-.  pipe  hanuers,  pipe  supiHirts. 
:c\linder  and   re>ervoir  and  tiieir  IpUnks.  tt)  ^ee  that  the_\    are  nl 
ijwHl  condition  artd  hrtuly  securi>d  to  the  cnr.     He  sliould  then 
/Jill Out  the  authotizc<l  piecework  form. notiiiir  an\  (k-ft^rt  that  he 
;;may  have  disc«tvered.     .  J  .  ^.^^^    .•■-:, 

The  car  is  ntiw   ready  yivr  tlie  airbrake  repairm;m.     He  should 
,  iifst  rea<l  the  piecework  card  and  then  itroceed  t<r  fnake  Hie  ruK 
;  .l^airs.     W  hen  thi$  has  lieen  dotie  he  should  attach  the  yard  air 
..  Um-  to  the  air  h«»e  at  oi>e  <nd  of  the  car  and  a  dummy  couphnc 
■Jio  the  hose  at  the  other  end  antl  oiuJi  tlie  valv<'  from  the  yaid 
air:  line.    Wliile  the  system  i-;  charyiu;.:  lit'  shouW  disconnect  ihyi 
retainiu>r  pipe  from   the  tri|»le  \.dveaui|pl;HV  a  nipple  wU^^^^ 

Ft  "Ktinr  (ai:  Mian's  .\>»"Ci.r>li''".   "^"V ''".  ^•-  V;  .  '^     .:V  !.;■'.  %     l\-^::.-  .  ;, .. 


air  iatre  attached  to  it  in  tlu'  eVhaust   p«trt   or  the  triiite\     TheiV^  ;• 
take  a  pail  of  tliui  soap  >nds  an<l  with  the  ;iid  <tf  a  suilahle  Kni-li-  - 
complett'ly  c<»ver  the  air  twisc  atid   all  Joints  oh  the  lirake  aiid 
crios>i.-i>vef  pipe;     If  a  leak  in  either  <if  thts*'  pipes  is  disfovertMi:  A 
the.piec«Hvf)rk  iii'^fHCtor  ^Imtdd  he  calletl  to  decide  whether  or  not 
it  is  of  eiiout;h  impt>rtance  to  repair.    \\  hen  tlie  ^>sttni  i*  charfitnl    <• 
and  the  hrakvs  are  applie«Ihymakiii>j  a  25  Ih.  reduction  in  hrak^" 
pipe  pressHre  the  length  of  pr«tt)n  tra\jel  shotihl  !<•  ntrted  an<I 
the  hrake  released  hy  turning  tlu'  air  into  tin-  hrake  pipe  thmuijh  V 
the  l/l(i-in.  openini:  in  the  disk  located  in  the  '^  in.  pij»e  on  th«f 
testiui:  «levice.  The  irape,  which  i*  attacheil  to  vxhaiist  p««rt  of  the;. 
.  triple,  vlionid  l»e  carefully  watched  for  qne  minute  and  if  it  shows    ; 
■a   leakage  in  exce-'S  of  five  pounds  the  defect   catiMnj;  the  leak 
slionld    U-    located    and    repaintl.      .\ftcT    the    defect    has    been   ; 
repaired  a  like  test  slionld  he  made  to  know  that  the  leak  has  l»een 
reduced  helow  five  pound>,  per  minute.  V  '.■'  '    ■  .,v;    .'  :  \     - 

The  retaininti  i)ipe  slmnhl  theu  he  connected  to  tifie  triple  valye  .. 
and   slack   a<lju>-Ted   il    neCe*Nar\,  p;tyint;  special   attention   to  tlte- 
e(|nali/ati<iu   of   the   hrake*;    with    the   retainuiti\alvv    luuujle  at 
ri;:ht  anules  on  a  two  poSitloO  or  at  a  4^  <le>!f.  anp^  <)0  a  iHirw 
|K>sition,  the  hrakes  shouki  apain  he  ainili*Hl  and  released,    : All  ; 
joints  on  the   retainiu!.-   pipe   vhrmld   then    he  covered   with   soap  ■ 
««u<Js  and  all  leak >  re.]<aired..  no  matter  how  trillinu  they  rhay  b€;   ' 
the  .retain ill!.:  pipe  must  he  ahsotutely  tipht.  otherwise-  it  iv  tt^^tesl. 
When  tlu'  .lir  ce^ase-*  to  e.scape  frti^n-ttve  exhatist  i»<>rt  in  the  re-;-. 
tainini^  \  al\e  turn  down  tlk-  handle,     if  a  t:u>h  tif  air  escajH-s  at 
.  thi*  tinie  the  re-taiiier  i>  in  ^ood  con<liti<.>n. .  ii  air  e>capes  at  a 
■very  1« I w  pressure  <»r  fio  aV  *>caii<'>  tlje  fetaim-r  i>  defecliyt'atid  ; 
■>hotdil  l»e  repaircti   <<r.  replatetl  with  a  new  ^or  reikaifed  valvf;  • 
I  iuler  or*lihary    cinumstauct*  the  bcalces.  caff  «ow  1»c  depended 
oirii,;  InMtt!,;  in  y<><»<i  coii<liti<m.    ';v 
lt  is,  of.  C'ottrse,  iru4erst«>od  lluit  H>th  >iani|,>  van  l>e  workiim  OH/ 
the  car  at  the  same  tiine  aud  thifs  -ftpt:  AVastv  ;;u^^^^  "  • 

,       /;/.'tii:'Av  Ai.7'f;fr\  /.<    /l'jJ>iii/",?»:  C'omt'*'siti-  -Cius,.'-^^  cAr  of  ifcts 
tvpc  rc(|uiriiii;  hea\y  rti^iir^  shoidd  hc.jacketl  »ij>.vr»laced  <»n  trcs- 
:   lies  atvd  the  truck<  rinioA<Hl  fronr  Mndernvatlr  the  car  IkhIv  Wfore 
-  -  itispcA'-tioii.  is  niade.    T)kv  iji*p<jjctor  >hotild  fir^t  ifioniitLdily  fn^HH^^: 
the  loll tiitujflinal  silK.  end  siUs.  frirs^-heiirer*.  <lraft   timhers.  i-to. ; 
I'akinii  a  hoN  car.  fiit  iiistance.  lie  sh<-mld  dttermitu   wIh-iImt  or 
not  ihv  ;-:ener;tl  coiiditiou  of  the.c;ii-  vvill  warrant  put  tin?.:  it  iii 
Coiuhtioti  tp  carr.\   fii>t-cla*s  J  rriiilrt...  ;il.he  .dciH^h^  rt««t  it  should 
he  111. id e  fit  for  thi>  purpose  jic;  shonJd  inspect  the  siding.  linin(*,"  ■ 
tloOrini:  and  iirain  Mrip^.cirfvlenniiuu  any  tvf  tliese  parts  that  are  ■ 
U(H  ill  jierfect  condiiioii.    \'l"he  r<»of  should  iheJi   In-  thoryniLrhly 
examuud  for  evidence  of  1eaks>  and  if  atjy  are  fiiumf  the  ikx^S;- 
sary  rcfiairs  shv.nld  he  niadir.Wll  parts  i;*^  the  IriKkv  she>tdd  he 
-examined  and  the  j>iec»  w ork   lorni  preparetK  whit  h  *houW;,MkM(!k 
all npairs  UvVe>sar\.  i\eepl  to .th<-  air. hrake  aj*par.'ilus;  "  , 

.  AN'liih*  the  car  is  iiu<lerj;oi*ii:'  repatr»*:tl»e  w*^tk  iih«Vnld  lie;cj<iselj-  . 
chei-lvX<l  hj'  tlie  pitcework  inspector  i(>«^f  that  lKrith1itnil»er  and  '■_ 
l>t>Its of  ]<r(>|Kr  dimeiisiotjs  are  fiM'd,  that  huuher  is  ]iroperly 
framed,  and  that  liole*  horvd  hy  the  repairmen  are  n«.it  more  than 
1/16  jW-^larsier  thrtii  the  dtimM-ter  of  th«  W^t-*  j+ir  rO*}^  thatvAre  to 
he  i>lace(J  in  them.  He-  shottld  also  s«ie  that  all  parts' are  appHed 
as  shown  on  stand:ird  drawings:  that  is.  t1u\  >.izt-v  of  teti<iii>, 
mortices,  etc..  sht mid  ik>i  he  chauyicd  i*>  the  repairmen  to  make 
the  part;  Sim  pli^r  t<>  apply^!  v";  ^:;{  -  ;^     ;'      ;    !       .  v        -v        "v 

The  ajf  brake  attention  in  tiiis""case-  ts.:Miuch  ihr  saiTW:  as  in  that 

<>f  the  caf  rti)tiirinu  liuhl  repair-  wifli  the  exception  of  rt-mOvih),' 

and  rephicini:  the  apiiaratus.  ilu•lu«lin.^  the  pipe  where  it  interferes 

«ith;the  renewal  of  Unfiifludimd.  sills.     It  :i<  also  imp«>rtant  hi 

.:  thi*  (i:ase  that  the  j»ipe  he  tlu»;roui:l4>  hhivk'timrt  l<efOre  it'it;  coh" 
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check  case  and  the  e.xhaust  port  with  wooden  pUigs  to  prevent 
dust  from  entering  the  triple. 
'/■■.Heavy  Repairs  to  Steel  Cars. — The  all-steel  car  does  not  require 
heavy  repairs  as  frequently  as  the  car  of  wood  Construction,  but 
when  it  does  require  this  class  of  repairs  they  are  usually  more 
extensive ;  consequently  the  number  of  days  out  of  service  per 
year  is  appro.ximately  the  same  as  that  of  the  wooden  car.  The 
number  of  days  out  of  service  can  be  reduced,  however,  by  in- 
creasing the  number  of  men  working  on  the  car,  and  in  order  to 
do  this  and  still  maintain  a  high  degree  of  efficiency  the  men 
must  specialize  on  some  particular  kind  of  work.  For  instance, 
cutting  off  rivets,  heating  rivets,  driving  rivets,  etc. 

My  slight  experience  in  the  steel  car  field  has  taught  me  that 
as  many  as  fifteen  repairmen  can  be  successfully  worked  on  one 
car,  classified  as  follows :  Cutting  oflF  and  backing  out  rivets,  four 
men ;  repairing  bent  parts  of  car,  bolting  them  in  place  for  the 
riveters  and  straightening  i)arts  on  car,  four  men  ;  reaming  and 
drilling  holes,  two  men ;  beating  rivets,  one  man ;  driving  rivets. 
two  men ;  removing  and  replacing  parts  that  are  secured  with 
bolts  and  repairing  trucks,  two  men.  It  is,  of  course,  understood 
that  for  the  practical  working  out  of  this  arrangement  several 
cars  must  be  on  the  repair  track  at  one  time. 

Like  the  wooden  car  the  steel  car  should  be  jacked  up,  placed 
on  suitable  trestles  and  the  trucks  removed.  All  parts  that  have 
been  aflFected  by  corrosion  should  have  the  scale  removed.  The 
car  should  then  be  carefully  gone  over  by  the  piecework  inspector 
to  decide  what  repairs  are  to  be  made  and  at  the  same  time  see 
to  it  that  no  part  or  parts  are  removed  from  the  car  for  repairs 
that  can  be  successfully  repaired  in  place  by  using  a  portable  oil 
heater.  He  must  also  exercise  good  judgment  in  condemning 
sheets  to  be  scraped ;  where  it  is  practicable  floor  sheets  should 
be  patched  until  an  entire  new  floor  is  to  be  applied.  When  a 
floor  is  to  be  renewed  and  one  or  more  sheets  are  found  in  fairly 
good  condition,  they  should  also  be  removed  and  replaced  with 
new  sheets  and  the  sheets  that  are  in  fairly  good  condition  placed 
in  stock  for  repairs  to  floors  that  are  not  yet  to  a  point  where  the ; 
entire  floor  requires  renewal. 

The  .splicing  of  steel  longitudinal  sills  while  in  place  is  economi- 
cal. For  illustration,  a  steel  car  that  has  been  in  an  accident  and 
has  the  longitudinal  sills  so  badly  buckled  at  one  or  both  ends  ^ 
that  they  cannot  be  straightened  while  in  place  should  not  be 
removed  for  repairs,  but  the  damaged  ends  should  be  sawed  off, 
repaired  and  spliced  onto  the  sills.  This  can  be  done  at  a  cost 
much  below  that  of  removing  the  full-length  sills  for  repairs 
and  the  result  obtained  is  just  as  good,  if  not  better. 

The  manner  in  which  rivets  are  driven  in  steel  cars  is  another 
important  feature.  The  piecework  inspector  should  inspect  each 
morning  all  rivets  driven  by  the  repairmen  the  previous  day  and 
each  rivet  should  be  tapped  with  a  light  hammer  and  any  found 
loose  ordered  removed.  Rivets  with  poorly  formed  heads  on 
account  of  poor  heating,  or  rivets  too  long  or  too  short,  should 
also  be  ordered  removed  and  only  the  rivets  that  pass  inspection 
should  be  paid  for. 

The  number  of  rivets  driven  should  be  checked  daily  by  the 
piecework  inspector  for  the  reason  that  some  of  them  may  be- 
come covered  with  other  parts  and  could  not  l>e  checked  at  a 
later  date.  The  rivets  that  have  been  checked  can  easily  be  iden- 
tified if  bright  red  paint  is  used  to  mark  them  as  they  are  counted. 

The  air  brake  attention  necessary  is  practically  the  same  as  in 
the  case  of  light  repairs  except  that  care  should  be  exercised  to 
keep  the  cylinder,  triple  valve,  cut-out  cock,  angle  cocks,  and  air 
hose  from  coming  in  contact  with  excessive  heat  when  straighten- 
ing parts  in  place. 

A  piecework  inspector  on  light  repairs  should  be  able  to  take 
care  of  about  20  men ;  on  heavy  repairs  to  wooden  cars  30  men, 
and  on  steel  cars  anvwhefe  "^rom  36  to  40. 


FREIGHT  CAR  STENCILING  OUTFIT 


H.  F.  BLOSSOM  \  ;      v- - 

Draftsman.  Boston  &  Maine.  C^oncord.  N.  H.  ■=  ■-'•' 

1 

The  stenciling  outfit  slown  herewith  has  been  in  use  in  the 
Concord,  N.  H.,  shops  of  the  Boston  &  Maine  for  some  time,  and 
has  proved  very  convenient.  It  is  designed  primarily  for  use  in 
re-stenciling  weights  on  Ireight  cars,  both  in  the  shop  yard  and 
in  the  classification  yard  after  cars  have  been  re-weighed.  Its 
chief  advantages  are  the  convenience  with  which  the  stencils  and 
other  equipment  may  be  carried  about,  ready  for  instant  use,  and 
the  accessibility  of  the  equipment  during  the  actual  process  of 
."Stencilling   the   cars. 

She  outfit  consists  of  a  well-built  whitewood  box,  15^2  in.  long 
by  10^/4  in.  wide  with  a  back  9]/^  in.  high,  which  is  concaved  to 
fit  against  the  body.  Straps  are  attached,  one  to  pass  around 
the  body  and  another  arotind  the  back  of  the  neck,  which  ma\ 
be  adjusted  to  suit  the  operator,  leaving  the  hands  free  at  all 
times.  In  each  end  of  tl^e  case  are  compartments  fitted  with 
vertical   tin   partitions    for'  holding   the    \  ariotis    size    stencils    in 
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Outfit  for  Uae  in  Stencillino  Cars 
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.Ship.s  AnMiTTKii  TO  .\meric.\n'  Rkmstrv.  -The  total  number 
of  foreign-built  vessels  admitted  to  .American  registry  to  July 
31.  1Q15.  was  l.=;0  of  ,=^28.408  gross  tons.-  /ron  Age. 


numerical  order.  These  pj^-titions  should  have  a  loose  fit  in 
the  grooves  so  that  they  tiay  occasionally  be  removed  and 
cleaned.  In  front  is  a  space  14^4  in.  long  for  holding  longer 
stencils,  such  as  the  words  f'Weight,"  "New,"  etc.  One  space 
in  the  center  is  used  for  holding  the  white  lead  can  and  is  pro- 
vided with  a  hinged  lid  to  keep  out  dirt.  The  imder  side  of  this 
lid  is  covered  with  tin  to  pro.ide  a  palette  for  the  stencil  brush. 
In  front  of  this  compartmen  is  a  space  for  holding  waste  for 
wiping.  ,;  .  .> 

In  the  back  or  shield,  wHch  bears  against  the  body,  is  a 
socket  for  carrying  the  stencil  brush  when  it  is  not  in  use  and 
three  .V16-in.  holes  are  bored  for  the  marking  crayon,  these 
being  of  different  depths  to  ^llow  for  the  wear  of  the  crayon. 
Through  a  slot  in  the  right-hand  side  a  32-in.  straightedge  is 
inserted  behind  the  shield  and'  is  retained  by  a  brass  spring  clip. 
On  the  left  side  of  the  box,  o^  the  outside,  is  a  tin  leaf  secured 
by  spring  hinges  at  the  bottom  and  fitted  with  clips  for  holding 
weight  slii)s  or  other  papers.  As  information  is  desired  the  leaf 
is  turned  down  and  the  contents  consulted.  It  automatically 
springs  back  into  place  as  soon  as  it  is  released  and  the  papers 
are  thus  secured  safely  without  the  attention  of  the  workman.    ■■  ; 

The  complete  outfit  weighs  l^ss  than  nine  pounds,  and  is  there- 
fore no  burden  to  the  wearer.'  This  design,  of  course,  may  be 
varied  to  suit  conditions,  althojiigh  this  style  covers  the  essential 
points   for  the  class  of  work  ifivolved. 
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DESIGN  OF  STEEL  PASSENGER  EQUIPMENT 


.•  <"'^.  ,V;:v:'^^-'-;v-;-  /?V;;,^v.:;  BY  VICTOR  W.  ZILEN  :■■■.•■  ^•' J /^ '■•■■'- '  ?:';-.,•  '■  '■ : 

'•.,;,,     .■■;'.■[;•;■  Associate,   American  Society  of  Mechanical  Rnf^lneers       ■ 

■;■';■.:""  '"'-  I  ■■■     ■;.;■■ 

-  '.    'llie(>r>    and   practice   as   applied   to   engineering  have   always 
'  seemed  to  be  at  variance.     This  is  due  to  the  consideration  of 
one  without  due  regard  to  the  other;  the  backbone  o£  success- 
ful designing  lies  in  a  thorough  understanding  of  the  relation 

•   l)etween  the  two. 

As  a  rule  only  the  more  essential  parts  of  cars  receive  suffi- 
cient consideration  from  experienced  designers,  the  details  being 
left  to  beginners.  Unfortunately,  small  details  not  cared  for 
properly  are  likely  to  be  a  source  of  trouble  from  time  the 
plans  leave  the  drafting  room  until  the  construction  is  com- 
pleted and  from  the  time  the  car  enters  service  until  worn  out, 
resulting  in  much  friction  between  office  and  shops,  endless 
correspondence,  and  in  some  cases  investigations,  tests  and  re- 
ports, without  the  cause  ever  being  determined.  A  number  of 
small  items  make  big  ones,  and  if  the  cutting  of  the  weight 
of  a  car  is  essential,  it  can  often  be  accomplished  by  cutting  the 
weight   of   perhaps   such  things   as  coat  hooks,  hat   racks.   trim- 


Fig.  1  >\ 


mings,  hardware,  plumbing  and  heating  fixtures,  bulkheads, 
flooring,  tables  and  seats  and  everything  else  that  goes  to  make 
dead  weight.  The  designer  in  charge  must  be  a  man  whose 
judgment  in  passing  on  a  design  is  final;  he  must  have  been 
in  the  same  boat  as  the  man  who  is  to  follow  his  blue  print; 
he  must  be  familiar  with  all  the  shop  practices  a  workman 
has  to  contend  with  and  must  have  had  experience  that  will 
not  permit  him  to  mistake  cantilevers  and  beams  for  columns 
and  struts,  or  beams  supported  at  the  ends  for  those  which 
are  fixed  at  the  ends ;  on  such  things  depend  largely  the 
strength,  weight  and  cost  of  the  car. 

far  construction  does  not  belong  to  a  class  of  work  requir- 
inm  refinement  in  machining  and  fitting  of  the  various  com- 
ponent parts,  and  outside  of  but  few  such  parts  the  designer 
may  keep  clear  of  fancy  blacksmith  and  machine  work.  Not 
all  structural  shapes  can  be  worked  cheaply  in  the  forge  shop ; 
bending  channels  and  angles  requires  skill  and  in  some  cases 
expensive  dies  and  forms.  Pressed  sections,  while  they  offer 
some  advantages  as  to  lightness  and  strength,  are  often  at  a 
disadvantage  in  making  repairs  by  requiring  high-priced  labor. 
A  simple  pressed  section  may  be  used,  but  built-up  sections  of 
structural   shapes   and    rolled   bars   are   preferable.  •./,.;:^  ^-".V:' 

'•',■';.•  •'■',•-■•-■■■  ■.■■'■-^■-  ■■■"■■■■■'  ■-■       AXi.i-s.  ■':■■:--'■'-_  ■■X'^;';;-'^:^"-''.  .,•;■■'  :•;; 

In  beginning  this  discussion  of  steel  passenger  car  design, 
the  writer  wishes  to  take  up  the  design  of  axles.  The  method 
"f   analysis   of   stresses   in   car  axles   which    follows   bears   with 


it  his  acknowledgment  of  the  vast  amount  of  scattered  infor- 
mation already  available,  and  all  credit  is  due  to  the  authors 
of  the  work  previously  done.  However,  some  axles  designed 
■by  either  of  the  generally  known  methods  seem  to  indicate  the 
advisability  of  revision  and  modification  of  the  older  formulas. 

A  general  practice  is  to  assume  the  center  of  gravity  of  the 
car  as  being  six  feet  from  the  rail.  Assume  26  per  cent  for 
vertical  oscillation  and  add  to  the  total  vertical  pressure  on 
the  axle ;  take  40  per  cent  of  the  total  vertical  pressure  on  the 
axle,  including  the  26  per  cent  for  oscillation,  and  apply  it  at 
the  assumed  center  of  gravity  of  the  car.  On  curves  the  40 
per  cent  acts  horizontally,  perpendicular  to  the  direction  of 
motion,  and  is  supposed  to  just  tip  the  car  over. 

But  modern  steel  cars,  having  a  heavy  electric  lighting  equip- 
ment suspended  underneath,  together  with  heavy  underframe 
construction,  no  doubt  have  their  center  of  gravity  much  lower 
than  six  feet  above  the  rail.  On  cars  used  in  electric  service, 
with  heavy  electrical  equipment,  the  center  of  gravitj*  is  as  low 
as  50  in.  from  the  top  of  the  rail.  By  this  we  see  that  it 
will  take  more  than  the  40  per  cent  of  the  load  on  the  axle  to 
tip  the  car  over,  and  since  it  is  acting  horizontally  it  will  pro- 
duce an  additional  flange  pressure,  which,  when  multiplied  by 
the  radius  of  the  wheel,  gives  a  bending  moment  to  the  axle. 
( See  Fig.  1} ;:•/;:.  -  :  .     -     : ^ ..^:4  ^A  ■' ;.:^v •-5' ^.^/i'; .. -:-/:.'-.^>  : ^^'  .V-; 

When  a  car  is  rounding  a  curve  or  passing  over  switches 
and  frogs,  it  generates  a  force  by  virtue  of  its  own  weight 
and  speed.  This  force  acts  horizontally  and  perpendicular  to 
the  direction  of  motion  of  the  car  and  produces  a  lateral  oscil- 
lation. ...^.  ,    ;-.;;^;  ' -^;--^r- .^  -..■■.■.'-- ^^^  •■' 

The  force  required  to  tip  the  car  is  a  itiaxmrain  "w4ieil^i  ^^ 

W  and  R;   =   O.     Let  the  intensity  of  this   force  =   H,  and 

the  height  of  its  point  of  application  above  the  top  of  the  rail 

.=  /ij  we  have  for  the  moment  M.      .■'':-:: ^.v  ■:']':''.''"'•' ^^"^^  '■•:Ly?-' 

M  =  Hh.  ..^:. :;;/;. ■■/■.:.:;:. :.?/:.  :.<:n 

-  Consider  a   wind  action,  Z,  acting  at   its  center  of  pressure 
above    the    center    of    gravity   of    the    car,    having    for    its    lever 

arm  the  length   (h  ~\-  x).    The  moment  will  be       ■;;.>;.:■■   ^■- 

M  =  Z  (h  -f-  X) ',  ^V.f^-.  ;t  .Cii' 

But,  if  the  center  of  pressure  is  below  the  center  of  gravity  of 
the  car  by  an  amount,  x,  :'>-;■.-■'■': ^:  ■      .'•;/:.;.•;; i\.!V-  \ ' 

M  :^  z  (h-oc)V;.'....;rv...v....yr.v.''/.(sv 

The  centrifugal  force  acting  at  the  center  of  gravity  of  the 
mass  considered,  combined  with  Z,  will  tip  the  car  over  when 
the  sum  of  their  moments  =  Hh,    •^:_\.:^----.y^^j:;-^:r.,.::.\.^-'.:-.^. 
Let   C   =   centrif.    force 

h  =  the  height  of  the  center  ol  gravity  alxjve  the  top  of  the. 
rail.     Then  ■!'.  ■■■;"- ;    :    ■'"■'■';' :/.<,^-  '■':■■■'■<  ^.'- '-:'.':'  ',/:J':-':  i^~VJ:'\  ■:'■[':■' p:-'^' 

:  ^  ;,, .  M  =  ch, "..:.:....:. .\..i:4\''. 

%  -    ■  '     Hence  Ch+Z   (h-i x)-Hh  or   (C-f-Z)   h  =  Hh  -\ Zx 

So  that  when  the  center  of  wind  pressure  is  above  the  center 

of  gravity  we  have  from    (1),   (2)    and   (^i  -''-^^  ■■{:,■:■  '^^.i-.   -*      ■ 

(c-HZ)h=Hh— Zx ..: ::  .".v:?.;:i^'.;-.;;<S5^ 

But  if  it  is  below,  we  have  from  (1),  (3)  and  (4).  :  ■''"■■:^    'y<-'^ 

■:■  >.  V :      .:,■{;  -^    ./  :  ' ;       (C+Z)h  =  Hh-i-Zx (6) 

From  (6),  we  see  that  the  worst  condition  is  when  the  center 
of  wind  pressure  is  below  the  center  of  gravity  of  the  car,  as 
it  shortens  the  distance  h.  In  order  to  turn  the  car  over,  the 
horizontal  force  H  will  have  to  be  greater,  and  since  its  reaction 
is  at  the  rail  it  will  give  a  bending  moment  to  the  axle. 

Having   show  n   how  the   intensity  of  the  horizontal    force   H 
may  van-  the  analysis  of  stresses  in  the  car  axle  follows:    '^Z^^^'. 
In  Fig.  1,  let  Z  =  the  wind  pressure,  .,...;.:.;■,•  ^.--^-Vv- ^^ 
h  =^  height  of  the  center  of  wind  pressure  ahove  rait. 
IV  =  the  total   vertical   pressure  on   the  axle,   including  tlie 
weight  of   the   lading   and  an   allowance   for   oscillation.     ,-•■.■,■ 
Pi  =  vertical  pressure  on  journal  at  -4.    •:?;-;;.   y:  -;.■;'■  v;^v^V 
Pi  =   vertical   pressure  on  journal  at  R,""-  '.'■'■■/'' '-.C-'^.^''^.',- ■:'■., y' 
Rl  and  R2  =  reactions  at  the  rails.  -'J'^.:: 

H  =  horizontal  force  caused  by  curves  and  switches,       ^    ■  "'• 
h  =  height  of  the  center  of  gravity  of  the  car  above  the  top 
of  the  rail.    V  .  :     ■'•■^■.■~.--      .  -  -1    :^■.  =  '  .^  .-•■.     ' :.      -^  i 
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./■••■■'>    fit  =■  heipfht  of  the  center  of  gravity  of  the  car  a1»ove  the 

r(;  3'€enter  of  the  axle. 

•; .  ■        hi  =z  height  of  the  center  of  axle  above  the  top  of  the  rail, 
.''■'.;    /  =  length  of  the  axle  between  the  points  of  application  Pi 
and  Pi  of  the  total  load  If. 

in  =  distance  between  the  centers  of  the  rails  on  curves, 
'.,'         b  =  AD   =   distance    from   the  center  of   rail   to   the  point 
fv.•.^.;;        where  the  load  Pi  acts  on  the  journal.  : ./';      .  ■  :^.yr '}■■>■. ^  .^..-'^'^ 

'  .•:  f  .         bi  =  EiB  =  distance  from  center  of  the  rail  to  the  point  where 
r';:'  '  •     -the  load  P-  acts  on  the  journal. 

;i:' :  >  .  v-  For  the  maximum  conditions  of  loading,  locate  the  center  of 
' -:>:  :jrravit.v  of  the  car  and  determine  the  center  of  wind  pressure 
f  ,.'•  '  on  the  projected  area  of  the  car,  on  the  vertical  plane;  if  ha  is 
■  less  than  li  the  effect  of  the  wind  should  be  considered:  other- 
wise it  should  not.  In  this  case,  /Ja  is  greater  than  /»,  so  hs 
"■^jMill  not  be  considered.'-  :"N  •/.  V^  ;;;••.:•::■■•'.■  ■'■■v^-^  '..-'.•''vV 
.;/.  Taking  moments  about  A  we  have  for  equilibriimi  of  the 
•"-•'car  on  the  axle:  ,.     .  .  ,.-../...- 

Hh,  -'■  ■'''-.■--■:  ■'{''-:'-''''-■. 


m 


\\r      •       ■       w 

,   P,l=- Hh,.   or   P,  r=  — 

.  V  2  2  1 

\V       Hhl 
*:       and,  P,=W— P..  or 1 . 

2  1 


(8) 


-><■' 


::■■{'-■ 

*     4*. 


■:-■<■•};••':■/  •• 


Also  taking  moments  about  Ri.  we  have   for  equilibrium   of 
the  car  on  the  rails; v;\  <;;;;•';•■.    :   ',''■■■     '     -'■■'■'■': 

:-•;,     R,m=  —  (m— b+b,)— Hh  or  R,=  —  (.m— b-fb,) (9) 

2  2m  m 

Now   Ri  =  W  —  Ri;  but  from  Fig.  1  we  see  that  Ri  and  H 
-are   maximum   when   R2  =^   O;   hence  ...,..:•>       -    . 

,  and  by  equation    (9)  • 

!^V  •^.vv         Hh       W 

'./  .  -■'  "     '      —  =  —  '">- 
;.■...;,.  m         2iii 

Now    let  X  denote  any  distance  from  A  along  the  axle;  then 

•  we  have  for  the  moment  M  at  any  point   from  A  to  E,  where 

■■  jr  is  less  than  /;      ■'■:!' yi  .':'•■''■.■  :..^r,-r\^  •■'•■%■■■..••>•/■     •  •  ■■""   ■•;'■./'•"' 

-::;;:■-::.;.  .-^.■.;■^-^.  ■.•:-:::■■.;■  ;.^'-.-M-p,x.  '  ■■■■■■;:-'V-:-''^.^':'c.:-.':v;  ■-  r 


w 

-b-fb,)  or,  H= (m— b+b,), 

2h 


All) 


M-- 


Hh, 


W   (X— b).ii.ii. 


.(12) 

-  /): 

.(lA) 


■U.'-'. 


■"-^.'  '.•"v"':-'-.  ;--y; ■,;•■:'  •  ':-■       fw    Hh. ),'■•■■•■;  v. :' t> ■■^r:'-- ■  ■ 

■'-•••-■    ''■-'■.•■■.■'■'••';.  or    tniiii    iSi     M=:-    — ^  -| ;    X     ;...'.'.'..'..,... 

^; ;•••-■;•.-■'■■' '    '■-"/  I2        1  J      '■■■■  '  .;   ■ 

-■      From  E  to  B.  jr  is  grt-ater  than  /,  but  is  less  than   (/ 

;  therefore       •  ■•.- 

'    ' •      M:rP,x-fHh  —  R,    (x— bl 

Or.   reducing   from   equations   (8)   and   (10)    in    (13).      '• 

These  formulas  hold  gpod  regardless  of  whether  /  is  greater 

>or  less  than  h.--'  '■-'-'■^''■'\"'\ '■■■■■''-■■  ■^■-      ■'■■'' ^•'■'  "--•.■    ■.■■:;  r^,;...:.- 

'       Lay  off  on  E,  Fig.  1,  the  distance  E  d  =  M  by  formula  (12). 

C  to  any  scale;    also   lay   off  on   E,  the   distance  E   t/a   =   M   by 

•   formula  (14),  to  the  same  scale.     Draw  Ad,  dd-,  and  dS.     The 

■•■abrupt  jump  at  E  is  due  to  neglecting  the  length  of  the  wheel 

hub  from  Di  to  D..     Connecting  rfi  rf»    at    the    intersection    of 

the  bending  moment  diagram  with  verticals  through  Di  Di  we 

•obtain  a  graphic  representation  of  the  moments  acting  at  any 

.    piiint   on    the   axle,    from   which   we   can   find   the   diameters    for 

the  corresi>onding  points  on  the  axle  by  the  well-known  formula 


■-^^■.y. 


■  .¥«•«•■«'>«. 


...(1.^) 


x-K 


V,; 

.-:.-..'.::  .■^.■■.     ;-•    .  ;  -  .  0982  S  ■■■'■:..■.•  .5:';%, 

./  In  which  d  "  diameter  of  axle  in  inches,  ;;%x    V    .s^!';:./,., 
./  M  ~'  moment  in  inc}i-i)<)unds, 

^'.^  /y-  '^'y'.  S  =  fibre  stress  in  pounds  per  square  inch.     Accord- 

>   ing  to  Wohler's  experiments  upon  the  effect  of  repeated  stresses 

Vin    small    bars   22,(XX)   lb.    is    safe    for   axle    steel.      (Reference, 

Goodman;  Mechanics  Applied  to  Engineering;  1911,  p.  637;  also 

Master  Car  Builders'  Proceedings.  1896.) 

By  scaling  the  vertical  distance  at  any  point  on  AB  we  can 
obtain  the  bending  moment,  direct,  at  that  point,  and  by  sub- 
stituting the  value  of  .V  in  formula  (15)  we  have  for  the 
diameter  d  at  any  point  on  the  axle  from  E  to  £i. 

ii=    ! 07738  ^^mT" .'.'."r. ..!'!..!". .^16> 

The  diameter  of  the  axle  in  the  wheel  hub  from  Di  to  D 


■■■      X    ^-  ■"-:^: 
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should  correspond  to  the  momait  at   Di. 

Formula  (16)  is  applicable  tp  all  portions  of  the  axle  for 
strength,  but  in  the  case  of  journals  running  at  considerable 
velocity,  the  freedom  from  liaHility  to  heat  is  at  least  as  im- 
portant as  strength  and  a  diffetent  method  of  calculation  must 
be  resorted  to.  Experience  seenis  to  indicate  that  for  maximum 
static  load  a  pressure  of  about  330  lb.  per  sq.  in.  of  projected 
area  on  the  journals  is  as  hich  as  should  be  allowed;  the 
writer  tinds  that  in  the  limit  pi  diameters  of  the  M.  C.  B. 
axles,  this  pressure  correspond  ;  to  an  average  of  about  7.200 
lb.  per  sq.  in.  stress  in  flexure.l  In  obtaining  .these  values  for 
application  to  axles  for  passenger  service,  the  M.  C.  B.  Asso- 
ciation standard  axle  loads,  which  are  for  freight  service,  have 
been  reduced  10  per  cent.  (Reference,  A.  S.  M.  E.,  Trans., 
1913,  \'ol.  35,  p.  38.)  Applying;  these  values  to  the  journals, 
we  have  for  the  diameter  of  jthe  journals  for  strength,  by 
fonmila    (15)  :     ;.i,",;r.:  :  r;;. 


M=.0"  i2d='.S. 


I'k 


or 


or  d; 


</ 


I'k 


.  00  2  d'.S.  . 

—  4  -0266 

5d  1     ,•     • 


/p!L. 


.im 


..(l/a);^ 


2x  .0982Sd 

-Xnd   for  bearing  surface, 

''-:■•     V   V  ■   '■''■'■    -  ■•  P  ■■.•,...         -V  . 

.',..■■       '■  ■        ■       ^■;,.-'       pr- —   or   P"  pkd..  i .;.... . .'.'.■.".,i.^',',.V..(l8) 

■1  •  •»  ltd 

In  which  P  =  maximum  static 

k  =-^  length  of  the  journal. 

rf  =  diameter  of  the  journal, 

.3'  ==  7,200  lb.  per  sq.  in.  stress 
load, 

/>   =   330  lb.  pressure  per  sq. iin.   of   projected  area  on  the 
journal.  -  •    ■  '    ~-    •.•■,-;;  V-V.-' .■■•■••-■.■.. .',: 

Now    from  equation  (17)  :  •^'  •  V' ."'.■: -l^'-   '.- 

...  2  X  .0982  X  720(   d"    _  1*14  d*        .^  VJ  ■'•'.■    •• 

■■■•■•      ■'■:''       -  ^"  7    _  ,j    .     y-;;:^  ^y.  '■■._)■'■'■:'■■:  ■ 


oad  on  the  journal,-.-; ,.  . 


in  flexure  for  maximum  static 


.\ii(l  from  L-(iuation   (18) 

•    ■;  ■r!"'--''^'  '   '.;:       P  =  330  kd. 


HeAce,  1414  —  = 


' il  \  ;v^'330  k  d,  or  1414  \\-  —  3^0  k2;|ind 

Substituting  this  value  of     — 

•  .:,..••■  •    ..  -.    *l:   . 

duction        ''>;X.;;v:'    ;'.';':•"  ':''■'■  "^ 

;• 'k^-j-.v.  v;  \:  V;7;:.  ;^    :X'ld=.0383   »' Pi 


330 


2;l!>r; 


n    (17a)    we  obtain   after  re- 


K  Y  «  *-  •  ♦   •  ^  •  -4  •-  •  j«  ' 


.■  4-V 


^-my 


..'V- 


*  p.;  k-jf  «  t  ^  *  *  *>  * 


.(20) 


.\nd   from   equation   (18)  : 

P 

..•.  •  ::..- '   ■'.■    .<■■■'■■.      .    ,■•  k=  —       . 

•:.■     '••..,,    ...-  ..............  ..  330  d  _ 

For  an  example,  consider  Fig.  I.  Given  the  values  /,  w  and 
h-.,  allowance  for  journal  wear  lengthwise  having  been  decided 
on  and  the  distance  between  the  center  lines  of  the  wheel  hubs 
being  known,  required  the  limit  fior  the  diameter  of  the  axle, 
the  maximum  static  load  per  axle  i)eing  31,000  lb.        v.  ..'•■> :".  ■;.. 

The  distance  which  the  center  line  of  car  is  to  one  side  of 
the  center  of  the  track  equals  flhe  amount  of  journal  wear 
knutbwise  -f  the  clearance  betwei'n  the  wheel  flange  and  the 
rail,  in  this  case  1  in. :  the  height  ]li  of  the  center  of  gravity  of 
the  car  is  determined  and  an  alowance  of  26  per  cent  for 
vertical  oscillation  is  made.  In  this  case  h  =  65  in.,  m  =  59.5 
in.,  b  =  9.25  in.,  bi  =  72S  in.  and/  ==  10.1875  in.  The  length 
of  the  hub  trom  Di  to  D:  7  in.,  /?="  18  in.,  hi  =  (It  —  /fe)  = 
(65  —  18)  =  47  in.,  and  W  =  31000  -  26  per  cent  =  (31000  X 
1.26)  =  39060  lb.  '  ■■  -v.    ■.■■■■■ ..- •  ..    - 

From   (12)   we  have  for  M,  from  A  to  E,  '••.■-':''      '    '     '.' 

M    -  Q^   -f    tL!l^)x.  from  (ll|  H  =  -^^  (m  -  b  -f  bi)^: 

'-.v:..          39060        ..-:..;/..•;■• 
•  Then  H  = (59.. 5  —  9.25  4  7.25)   =  Mill  lb.:, 


2   >(   65 
For  M  at   E.,   x 


-=   1( 


1875   in.     Then 
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■0:- 


U 


/39060 


-^ 


17277  X  47 


) 


10.1875  =  308,000  in.-lb. 


2  '  76 

and  from    (14)    we  have  for  M,  at  E, 


M=C^/^ 


) 


Hh=  —  W   (x  —  b)  ; 


A  -■ "  ■ 


M.~  308000  +   (17277  X   18)   —  39060   (10.1875  —  9.25")  =^ 

'v:'S:::Vf-V  :-'"^  ■  "- '  ;•     582,000  in.-lb.  /■    v 

•   >';:-'^^-  ;--r   M,  at  A  =  550,200  in  lb.  by  scale:-  i;  svv  ?:  V 
•!"Then  for  d  at  D2  by  formula   (16):    ••        ".  //,'.-."■     "     /    - 

d  =  .0773S  t/  550200  --  6.341  in.,  or  6  5/16  in.  to. the  nearest 
sixteenth.  ;..;,, -a  .: .;'  t'T----  h  'VriV^^':  ■'-■^:"  v.;  -I'V' :V  ;■/'::  ..c.^ ',■'  =  ■.>  ^■^^■i'  •,; 
,.  By  the  same  method  compute  the  diameter  at  any  number  of 
points  as  1,  2,  3,  etc.,  between  D2  and  the  center  of  the  axle; 
M  at  9  --^  350,000  in.  lb  by  scale,  IV2  in.  from  the  center  of 
the  axle,  and  the  corresponding  diameter;  d  =   .07738      ;.•;•.■ 

j/350,000  =  5.455  in, 'or  5  7/16  in-'  "     '    ■   •    '  .0^'  V    '• 

For  the  journal,  compute  the  diameter  by   formula   (19): 

■  ^--v^v:  v;;-.;  :.-.':-.£^;-^  ■.,     31,000  .■:•;.  v:-K;;i;.:rv:-.'.->;:;.^?    •v;;-.^:>V--- :  "••■ 
d  —  .0383  |/P:  P  = —  15.500  lb.,  maximum  static  load: 


lichee,  d=^  .0383  |/15,5(X)  =  4.77  in.  as  a  limit. 

.^nd    for   the   length    /t    of    the  journal    formula    (20)    should 
be  used :     ••.;,■  :■,::■:■■■■'  ^•.'- .•.■■.■■:■;■.•■.  c;. '-■.,■'.;■■■::■',:.■;■■  ^;-^:.  .":^^-•■ 
^ ;,:;.. .  vjE^-^^i^r::'-;;'.  15.500  :^'^'>-;^:-:-:^:^^:l-"V^v-''-f':-^'  ''/••'■■-•;;': 
k  ■-='^~ —  =='  —- =9.85 iiv:-.'':-;-  ^\' '-v' .;">-' vS 

330  d  330X4.77  "'-•■'■■--■■ -"■'^^ 

From  these  calculations  it  is  evident  that  a  5J4  in.  by  10  in. 
journal  should  be  used.  ■;=-■::/;::■.  .v;i^"'v^x'v-  "•^:%?  '<:■'-' 
In  these  calculations  no  account  was  talcen  of  tlie  effect  of 
brake  shoe  loads  on  the  bending  of  the  axle,  as  the  height 
of  the  center  of  gravity  of  the  car  above  the  rail  will  give  the 
maximum  condition  of  loading  the  axle,  which  probably  would 
never  be  equalled  in  service,  except  in  the  case  of  wrecks. 
The  possibility  of  reaching  the  critical  speed  on  curves,  as  well 
as  for  all  the  forces  to  act  simultaneously,  is  remote ;  therefore 
this  method  of  calculation  may  be  considered  safe.     The  clasp 


journal  bearing.     The  couple  will  give  a  bending  moment  to  the 
axle  in  much  the  same  manner  as  that  produced  by  the  brake 

-shoe  loads.  This  moment,  however,  will  be  in  a  direction  per- 
pendicular to  the  moment  produced  by  the  vertical  loading,  the 

.resultant  moment  being  Mr:  . 

;^'>.:v^j-^: -.r  ■■;..;;  v.:  -  -:     m^  =  »^  M^^  -h  M^  ■ -•^-':-  /V:"^"^ ---;■.;-■=■  ■:•:■'-:-■•".- 
In  which  M  is  as  before,  and  Mi  is  the  moment  caused  by  the 
couple. 

In  addition  to  the  combined  vertical  and  horizontal  bending 
there  is  also  torsion  in  the  axle,  produced  by  the  friction  of 
unequal  wheel  load  on  the  rail.  It  was  shown  by  Fig.  1  that 
Ri  =  W,  and  R2  =  O.  Now  in  the  case  of  a  wheel  sliding, 
the  friction  force  at  the  rail  tending  to  rotate  the  wheel  at  Ri 
is  much  greater  than  that  which  the  brake  shoe  on  the  same 
wheel  can  resist.  The  wheel  would  actually  turn  had  it  not 
been  for  the  brake  shoe  on  the  wheel  at  R. ;  the  result  is 
torsion  in  the  axle  between  the  wheels.  For  motor  truck  axles 
the  effect  of  the  weight  of  the  motor  and  motor  traction,  is  to 
be  added  or  deducted,  as  the  case  may  be,  from  the  moment 
found  by  formulas  (12)  and  ( 14). 

The  term  "wheel  sliding"  is  here  used  for  the  sake  of  clear- 
ness only;  it  should  be  understood  that  retardation  at  the  rail 
gives  a  bending  moment  to  the  axle  even  though  no  wheel 
skidding  actually  takes  place. 

The  speed  of  a  train  on  curves  is  limited  by  the  stability  of  the 
cars  on  the  rail  and  knowing  the  actual  average  height  of  the 
center  of  grravity  of  cars  in  passenger  service,  the  design  of 
axles,  if  made  to  correspond,  will  increase  the  permissible  speed 
of  trains  on  a  given  degree  of  curves,  without  encroaching  on 
the  safety  of  passengers.     In  steam  service,  this  point  involves, 

;  also,  the  stability  on  rails  of  the  locomotive,  which  will,  no  doubt, 
continue  to  keep  pace  in  this  regard  with  the  requirement^  of 
modern  steel  cars.  .  .        •. 


TOWEL  RECEPTACLE  FOR  SLEEPING  CARS; 

*-  ■-  fi ' 

When    towels    are    placed    in    the    overhead    racks    ordinarilj' 
used   in   the   toilet    rooms    of    sleeping  cars   they   are    likely   to 


fk.Z2  Qa.Nickoline 

[''■■'  •:.'^  6e.ciion  A- 


B. 


Closed   Receptacle  for  Clean  Towels  In  Sleeping  Cars 


type  of  brake  is  rapidly  coming  into  use,  which  does  away 
with  the  unbalanced  loads  on  the  wheel,  and  consequently  the 
effect  of  the  brake  shoe  loads  on  the  bending  of  the  axle ;  but 
unfortunately-,  the  effect  of  retardation  at  the  rail  on  the  bending 
of  the  axle  cannot  be  done  away  with.  Whenever  such  wheel 
sliding  occurs  the  frictional  force  tending  to  rotate  the  wheel  is 
at   the  rail,  having   for  its   reaction   an   opposite   force  at   the 


collect  more  or  less  dust  and  become  saturated  with  the  odor 
of  coal  smoke.  In  order  to  avoid  this,  the  Canadian  Xorthern 
is  using  in  its  sleeping  cars  a  closed  receptacle  for  towels,  as 
shown  in  the  engraving.  This  is  of  metal  construction,  with 
glass  doors  in  front,  and  is  placed  directly  over  the  wash 
basin  in  the  toilet  rooms  so  as  to  be  most  convenient  for 
passengers.      The    doors    are    provided    with    spring    hinges    so 


.."^'*-' 
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Ittarf'  \\lieii  they  are  released  they  will  close  automatically. 
"This  towel  cupboard  was  developed  in  the  office  of  A.  L. 
Graburn,  mechanical  engineer  of  the  Canadian  Northern, 
Toronto.  Out.       /-.^  ....     -,;•.•,•-,...••.•  •   ,  -^    ..      •••    ;..<• 


NORFOLK  &  WESTERN  HUMIDITY-CON- 
TROLLED DRY  KILN 


^..-  ■'.*-:■'■■''■—■  :■■    BY  W.  H.  LEWIS         '    '  '■  •'■-■•'.... 

"' .'°     Superintendent  Motive  Power,  Norfollc   &  Western,   Roanoke,  \a. 

:' 7.\  dry  kiln  has  been  recently  put  in  operation  at  the  Roanoke 
shops  of  the  Norfolk  &  W  cstern,  embodyinji  features  worked 
out  in  recent  j;overnment  investigations  into  the  principles  of 
the  kiln  drying  of  lumber.  The  kiln  represents  the  direct  results 
of  the  e.xperiments  of  the  United  States  forest  products  labora- 
tory at  Madison,  Wis.,  the  staff  of  this  laboratory  acting  with 
the  mechanical  department  of  the  Norfolk  &  Western  in  de- 
signing the  kiln  and  its  equipment.  .'''..",  ^-' .;•.;-  /V-.  •.-';' 
,.:The  general  principles  of  drying  are  based  on  what  is  known 
as  the  humidity-control  system.  It  was  found  by  the  Forest  Prod- 
ucts Laboratory  that  the  ma.ximum  rate  at  which  moisture  should 
be  removed  from  the  surface  of  lumber  at  any  temperature  is 
not  greater  than  that  at  which  it  will  be  drawn  through  the  fibres 
of  the  wood  to  the  surface.  The  only  practical  way  of  control- 
hug  such  evaporative  speed  is  by  controlling  the  humidity  of  the 
current  of  air  passing  over  and  through  the  lumber :  hence  the 
term  "humidity-control,"  as  applied  to  this  kiln. 

The  kiln  is  unique  in  that  it  has  no  stack  and  no  regular  air 
inlets  or  outlets.  The  same  heated  air  is  used  over  and  over 
and  the  moisture  is  removed  from  the  air  by  means  of  a  spray 
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or  spray  chambers  at  cither  \side  and  with  a  heating  chamber 
immediately  under  the  drying?  chamber.  The  air  passes  over  a 
bank  of  steam  pipes  which  ate  located  just  under  the  loads  of 
lumber.  The  heated  air  risef  and  passes  through  the  stacked 
lumber  to  the  top  of  the  kili.  Along  the  top  of  the  air  legs 
are  spray  nozzles  which  by  rrjeans  of  a  fine  mist  of  spray  chill 
the  air  at  the  top  of  the  kiln,  causing  it  to  drop  by  gravity 
down  the  air  legs  to  the  bottotji  of  the  kiln,  where  it  again  comes 
in  contact  with  the  heated  steam  pipes,  thus  performing  con- 
tinuous cjcles.  As  the  heatea  air  passes  through  the  stacks  of 
lumber  the  moisture  from  the  lumber  is  taken  up  by  the  air 
and  when  this  air  is  chilled  at  the  top  of  the  air  legs  the  excess 
moisture  is  precipitated  and  mingles  with  the  water  from  the 
spray   nozzles. 

Thermostats  are  provided  foj'  regulating  the  amount  of  steam 
to  the  steam  pipes,  by  which  means  the  temperature  of  the  drying 
chamber  is  controlled,  and  further  means  are  provided  for  con- 
trolling the  temperature  of  the  spray  water,  by  which  means  the 
temperature  and  humidity  of  tHe  air  before  it  reaches  the  steam 
pipes  are  controlled.  The  spray  water  is  circulated  bj-  means 
of  a  suitable  pump,  so  that  this  water  is  used  over  and  over, 
an  overflow  being  provided  so^that  excess  water  .will  drain  off 
to  the   sewer.  ■■  •• :   -V. 


I 


The  kiln  is  susceptible  of  very  delicate  control,  and  by  con- 
trolling the  humidity  of  the  drying  air  the  speed  of  drying  may 
be  regulated  to  a  nicety.  By  this  means  the  most  rapid  consist- 
ent rate  of  drying  may  be  attaioed  without  injuring  the  lumber. 

In  connection  with  this  kiln /there  has  been  provided  a  dry 
lumber  .storage  building  so  that  (the  kiln  itself  may  be  of  smaller 
dimensions  and  kept  in  continuous  use.  The  kiln  is  built  at  one 
end  of  the  storage  buildinj;  and  t  transfer  car  runs  on  a  suitable 
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Front  View  of  the   Norfolk  &   Western    Dry    Kiln 


of  water  which  lowers  the  temperature  of  the  air  and  causes 
precipitation  of  the  moisture,  the  same  as  natural  precipitation 
of  rain  in  external  air;  thus  the  only  discharge  from  the  kiln 
is  a  small  stream  of  water. 

The  kiln  consists  generally  of  a  drying  chamber  with  air  legs 


'■'■1  1  ■  ■..'• 
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track  along  the  front  of  the  buildings.  The  lumber  or  kiln  cars 
run  into  either  the  kiln  or  the  storjige  building  from  the  transfer 
car.     The  location  is  convenient  to  the  planing  mill.  :■■';. 

Lengthwise  piling  of  the  lumber  is  used  in  the  kiln,  and  the 
kiln  cars  are  of  steel  and  not  of  thie  customary  knockdown  type. 
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lluit     vvlwn    tlicy    ar'e,  relca>c<l    tin.)     uill    close    aiitt)niatKall\. 
This    tiiwcl    cijpboarfl    was    (Uvclopcd    in    the    ofhco    uf    A.    L. 
Gralmrn.     nuchaiiieaj     eiiMineer     <>t      the     »  aiiathaii      Nortlierti. 
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NORFOLK  it  \\i:STKRN  IILMIDII  V-CON 
V      y     TROLLED  DRY  KILN 


»V   W.   II.  LKWIS 
Su|>«rrinifiiUviil    MoU\e  I'owtrr.   Norfolk    &   WesUTii.   Kounoke,   Na. 

';  ;,      A  <lry.  kiln  lias  bf«*n  recently  put  in  ojieration  at  the   Ktianoke 

;;"      sliop".   of  the    Norfolk    iV    Western,   emhoilyini:    features    worked 

out    in    ree»nt    i:o\  ernment    investigations   into   the    iiriiKiple>    oi 

.'     the  kih>  ilrxin^;  of  lun^ller.     The  kiln  rejire>ents  the  direct  result^ 

of  the  experiments  of  the  L  nited  States  forest  pro<hicts  lalwtra- 

tory  at   .\ia<li>«on.   Wis.  the-  staff  of   this   lahoratory   actin.;   with 

•;     llie    mechanical    department    of    the    Norfolk    X.    W  evt»rn    in    de 

■■  i' sii^ninK  tile  kiln  and  it>  e<)uipment. 

;.  r      The  siemrai  principles  of  drying  are  hased  on  what  is  known 

as  the  Immidity-control  syiiteni.     It  was  found  hy  the  Forest  Prod- 

•  -     ucts  LaJM»ratory  that  the  maximum  rate  at  which  moisture  should 

•;.      In-   r«-mo\»il    from   the  ^nrface  of   Inmlur   at   any   temperature   i> 

nt»t. greater  than. that  at  which  it  will  l)e  drawn  through  the  lihre- 

-   of  tlie  wiMwl  to  the,  shrfat'i'.    -The  only  practical  way  of  c«nitrol- 

linsi  nucIi  evaporative  speed  i>  hy  contr<dling  the  hmnidity  of  the 

current  ot'  air  i>assing  over  and  through  the  lumher  :   hence  the 

i.      term  ■humidity-control."  as  applied  to  this  kiln. 

.    '     The  kilii  is  nnique  in  that  it  has  no  stack  and   no  rei;ular  air 

inU'ts  or  outlets.     'ITie  same  heated   air   i^   used   o\er  and   over 

and  tlu'  nmistiiri!  is  removed  from  the  air  ii\    means  of  a  spray 


>>^^ 
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or  spra.\  chamher>  at  either  «ide  and  with  a  heating  chamber 
iinniediatel>  under  the  dryinj  chamher.  The  air  i)asses  over  a 
t>ank  of  Nteam  pii»e>  which  aik-  located  just  under  the  loads  of 
inml'er.  The  heattd  air  ri>el  and  pas>es  through  the  stacked 
lumher  to  the  top  of  the  kihj.  \lonu  the  top  of  the  air  legs 
are  >pray  no//les  which  Ia  nilans  of  a  fine  mist  of  >pray  chill 
the    air    at    the    top    of    the   kill,    causing    it    to    droj)    liy    gravity 


down  the  .lir  ieu»  to  the  hottor 


tinuo\is  cvcles.     As  the  heate<l 


of  the  kiln,  where  it  again  comes 


in   contact    with    tiie   heateil    sliatn    pijtes.   thus   i)erformiiig   con- 


air  passes  through  tin-  stacks  of 


nnher   the   nn)isture    from    thfc   lumher   is   taken   up   li>    the   air 


and  when  this  air  is  chilled  at 


die  top  of  the  air  legs  the  excess 


nioi^turi'   is   j)recipitated   and   r  ingles   with   the   water    from    the 
>pray    noz/le>. 

Thermostat^  are  jtro\i<led  foi    regulating  the  .tmount  of  Miani 


to  the  steam  pipes,  by  which  me 
chamher  is  controlled,  and  furt 
trollinv:  the  temperature  of  the 


us  the  temperature  of  the  drying 
ler  means  are  provided  for  con- 
.pray  water,  by  which  means  the 


\  water  is  circulated  by  means 
>  water  is  used  over  and  o\  er, 
that  excess   water   will   drain  off 


trmperature  and  Inmiitlity  of  th  i'  air  before  it  reaches  the  steam 
pipes   are   controlled.     The   spr 
of   a   suital>le   pimip,   so   that   tl 
■  in   overflow    being  pnnided   so 
to   the    sfwer. 

The  kiln  is  susceptible  of  vt  ry  delicate  control,  and  1>>  con- 
trolling the  humidity  of  the  drj  ing  air  the  speed  of  dryini;  may 
bi-  regtdatetl  to  a  nicety.  ]>y  til  is  means  the  most  rapid  consist- 
rnt   rate  <<i  dr\ing  may  be  attai  led  without  injviring  the  hmiber. 

In  connection  with  this  kiln  Ithere  has  been  provided  a  dr> 
lumber  storage  building  so  that  llie  kiln  itself  may  he  of  smaller 
dimensions  aiul  kept  in  continuoBs  tise.  The  kiln  is  built  at  one 
end  of  tin    stora'..;*'  buildin;;  ;ind  .'I  transfer  c.ir  runs  on  :i  suitable 
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Front   View    cf   the    Norfolk    &   Western    Drv    Kiln 


.of  jiVater  which  lowers  the  temperature  of  the  air  and  causes 
precipitation  of  the  moisture,  the  same  as  natural  precipitation 
of  r.iin  in  external  air;  thus  the  only  disch.trye  from  the  kiln 
'i%  a  small  stream  of  water. 

'I  Im-  kiln  consjsfi  generally  of  a  dryinu  chamber  with  air  legs 


track  along  the  front  of  the  buildii 
run  into  either  the  kiln  or  the  stors  .; 
car.     The  location  is  convenient  to 
Lengthwise  piling  of  the  Itnnber 
kiln  cars  are  of  steel  and  not  of  th 


gs.     The  lumber  or  kiln  cars 
e  building  from  the  tr.iusf ti- 
the planing  mill, 
is  used   in  the  kiln,   and   the 
customary  knockdown  type. 
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A  peculiar  method  of  piling  tlie  lumber  on  the  car  is  used,  as 
shown  in  the  illustrations.  A  tapered  central  channel  is  formed 
for  the  upward  passage  of  the  air,  and  the  strips  between  the 
layers  of  lumber  form  slightly  upward  inclined  air  passages.  By 
this  means  the  current  of  air  passes  uniformly  through  the  entire 
stack  of  lumber,  and  uniformity  of  dryiug  is  ol)tained. 

The  clearance  dimensions  of  the  drying  chamber  are  as  fol- 
lows :  Length,  50  ft.  10  in. ;  width,  17  ft.  3  in. ;  height,  10  ft.  2  in. 
-.The   kiln   holds    six   kiln   cars   of   lumber,   the   capacity   being 
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Interior  of    Humidity    Controlled    Dry    Kiln 

approximately  27,000  board  feet  of  1-in.  material.  It  is  supplied 
with  approximately  3,300  sq.  ft.  of  heating  surface.  The  building 
is  of  brick  laid  in  cement  mortar;  the  foundations  and  pipe 
chamber  are  of  concrete,  while  the  roof  is  of  cinder  concrete. 

This  kiln  has  been  in  successful  operation  drying  all  kinds  of 
lumber  for  some  time  and  fully  meets  the  expectations  of  the 
designers.  A  number  of  patents  on  the  principles  involved  have 
been  issued  to  Harry  D.  Tiemann,  of  the  Forest  Products  Labor- 
atory, all  of  which  have  been  dedicated  to  the  public.  ,, 


£  The  ventilation  of  sleeping  cars* 

■y'-:-i-":  A '■'.'-. ':::•■■':  BY  THOMAS  R.  CROWDER,  M.D. 

Director  of  the  .Sanitation  Department  of  the  Pullman  Company 

Perhaps  the  time  has  not  yet  come  when  we  can  say  that 
fresh  air  is  thoroughly  understood.  But  we  can  certainly  say 
with  safety  that  popular  conceptions  concerning  it  arc  very 
erroneous.  It  is  still  commonly  held  that  out-breathed  air 
contains  a  volatile  poison,  and  on  this  erroneous  assumption 
have  been  developed  the  theories  which  have  controlled  the 
practice  of  ventilation  almost  up  to  the  present  time.  There  can 
of  course  be  no  doubt  that  the  air  confined  in  crow<led  places 
may  become  harmful  through  changes  brought  about  by  the 
people  using  it.  and  that  it  needs  to  be  frequently  renewed. 
The  necessity  for  ventilation  is  beyond  question,  but  docs  not 
arise  from  a  poisoning  of  the  air  by  the  products  of  respiration. 


•Portion    oi    ;i    paper    prt-sented    IntMrc    the    ;mnual    tn<etinK   of   the    Soc- 
iety of  Heating  and  Ventilating  Engineers.  .Ian.   ujis- 
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The  air  which  surrounds 
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the  body  has  two  principal  functions: 
a  chemical  and  a  physic  d.  It  o.xygenates  the  blood  and  it 
removes  the  body  heat.  For  the  performance  of  its  chem- 
ical function  it  must  contiin  a  sufficient  amount  of  oxygen  to 
keep  the  hemoglobin  satiirated  and  be  free  from  poisonous 
gases;  for  the  performanpe  of  its  physical  function  it  must 
be  cool  enough  to  absorb  the  heat  of  the  body,  dry  enough  to 
take  up  moisture  from  tl^  skin,  and  have  motion  enough  to 
carry  away  the  aerial  envelope  to  which  this  heat  and  moisture 
are  transmitted.  If  the  adr  of  the  room  is  not  renewed  its 
o.xygen  is  gradually  consuttied  and  it  becomes  laden  with  heat 
and  moisture  from  the  boaies  of  the  occupants.  In  this  way  it 
may  finally  become  unablej  to  perform  either  of  its  principal 
functions.  A  constant  supply  of  fresh  air  is  therefore  necessary. 
But  careful  experiment  haf  demonstrated  that  imder  all  ordi- 
nary circumstances  the  faJt  develops  on  the  physical  side  so 
far  in  advance  of  the  chemical  that  the  latter  may  be  practically 
left  out  of  consideration.  >  Relatively  small  amounts  of  fresh 
air  will  always  supply  the  ichemical  needs  of  the  body;  large 
amounts  may  be  necessarj  to  supply  the  physical  demands. 
Granted  that  the  small  amoant  of  air  necessary  for  the  demands 
of  respiration  is  supplied,  tie  control  of  its  physical  properties 
becomes  the  great  problem  of  ventiltaion ;  and  of  these  physical 
properties  temperature  is  vastly  the  most  important.  The  suc- 
cess of  ventilation  depends  far  more  on  supplying  conditions 
suited  to  the  outside  of  the  body  than  to  the  inside  of  the 
lungs. 

But  if  the  accumulated  e\idence  of  physiological  studies  has 
taken  from  us  the  old  basi$  of  chemical  purity  as  a  guide  to 
ventilation  standards,  it  has  at  the  same  time  pointed  the  way 
to  a  new  and  more  logical  basis  existing  in  the  physical  prop- 
erties of  the  air.  It  has  dertionstrated  that  the  discomfort  and 
physiological  disturbance  experienced  in  badly  ventilated  rooms 
is  due  to  the  heat,  the  humidity  and  the  windlessness  of  the 
air  which  render  it  incapable  of  cooling  the  skin  at  the  normal 
and  necessary  rate.  i 

An  ordinary-  adult  will  produce — and  must  be  relieved  of — 
enough  beat  in  the  course  o^  an  hour  to  raise  the  temperature 
of  a  thousand  cubic  feet  of  lair  by  15  or  20  deg.  F.  The  air 
with  which  the  body  is  either  directly  or  indirectly  in  contact 
must  take  away  this  heat.  Herein  lies  the  basic  equation  of 
the  ventilator's  problem.  Wnen  many  people  are  crowded  to- 
gether in  a  small  space  they  lery  soon  overheat  the  air,  and  its 
depressing  effect  is  added  to  by  its  stillness  and  by  the  moisture 
exhaled  with  the  breath.  ^  ore  air  and  cooler  air  must  be 
supplied ;  fresh  air  becomes  an  imperative  need.  But  here  I 
would    emphasize   that    the   qpality    we    generally    recognize    as 


"freshness"    does    not    depend 


the  absence  of  carbon-dioxide ;  and  organic  poison,  but  on  the 


ability  of  the  air  to  remove 
that  will  cool  the  body  more 


on    richness   in    oxygen,   nor   on 


the  body  heat.  Fresh  air  is  air 
rapidly.  Failing  in  this,  no  prop- 
erty, either  physical  or  chemical,  will  make  it  "fresh."  Coolness 
of  the  air  is  more  important  tthan  its  content,  and  agitation  is 
of  greater  significance  than  iti  purity.  It  follows  that  the  im- 
pulsion of  hot  air  into  a  roorn  is  the  most  objectionable  of  all 
systems  of  ventilation,  while  cool  air  and  radiant  heat  approach 
the  ideal.  I    .r.^s^' ^'-■'^  •■'  ■^•-.  V^:. .'  .>  vp 

But  changing  our  scientific  basis  for  ventilation  does  not  nec- 
essarily mean  that  we  must  entirely  desert  all  quantitative  stand- 
ards in.actual  practice.  We  mist  not  expect  the  body  to  trans- 
mit its  hundred  calories  per  '  lour  to  a  hundred  cubic  feet  of 
air,  though  a  hundred  cubic  feet  may  fully  supply  the  demands 
of  respiration.  For  the  body  it  rest  and  with  ordinary  indoor 
clothing,  there  are  sharp  limitations  to  the  physical  conditions 
that  will  maintain  the  sense  o:  well  being.  Within  a  range  of 
temperature  compatible  with  comfort  it  will  require  something 
like  2,000  cu.   ft.  per  hour  to  labsorb  the  heat  of  an  ordinary 


adult,  unless  the  heat  transmitt( 
from  it.  Curiously  enough,  tl 
that  arrived  at  long  ago  as  the 


to  the  air  is  rapidly  abstracted 
\s  figure  corresponds  closely  to 
iir  supply  necessary  to  maintain 
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the  requisite  deyree  of  ciiemical  puritj .  The  suggestion  is  forced 
upon  us  that  the  old  standards  were  reallj%  though  not  con- 
sciously, based  on  thermic  considerations  after  all,  for  carbon- 
dioxide  is  a  guide  to  quantitative  interchange  as  well  as  to 
chemical  purity.  But  on  the  old  basis,  more  air  was  the  uni- 
versal remedy  for  ventilation  troubles — more  air  in  order  to  les- 
sen respiratory  contamination — and  it  often  failed  to  effect  a  cure. 
On  the  new  basis,  cooler  air,  or  dryer  air,  or  more  motion — 
all  of  which  facilitate  the  transfer  of  body  heat,  and  none  of 
which  necessitates  an  increased  supply — are  the  measures  indi- 
cated ;  and  through  a  proper  combination  of  these  remedies 
relief  should  be  obtained. 

It  is  now  seven  or  eight  years  since  I  began  to  study  the  ven- 
tilation of  sleeping  cars  and  to  attempt  a  solution  of  the  vexed 
question  concerning  the  best  methods  for  producing  comfortable 
and  hygienic  conditions  in  them.  In  common  with  most  people 
I  then  believed  these  cars  had  a  ver\'  inadequate  air  supply. 
As  we  now  understand  the  subject,  it  must  be  admitted  that 
the  cars  were  poorly  ventilated,  and  that  the  air  supply  was 
sometimes  small,  but  faulty  ventilation  did  not  usually  lie 
with  an  insufficient  volume  of  air.  Other  faults  were  much 
more  frequent,  and  chief  among  them  was  artificial  overheating. 

When  my  studies  were  begun  the  almost  universal  plan  of 
ventilating  railway  cars  was  to  introduce  fresh  air  by  opening 
small  windows  at  the  top  of  the  car  which  are  usually  referred 
to  as  deck-sashes.  Sometimes  large  volumes  would  enter  througli 
these  openings,  sometimes  little  or  none,  and  sometimes  they 
would  act  as  outlets  only.  With  changes  in  the  direction  of  the 
train  or  the  wind  these  various  actions  would  alternate.  The 
openings  being  large,  when  they  became  active  intakes,  uncom- 
fortaI)le  downward  draughts  were  produced;  when  they  ceased 
to  act  as  intakes  the  total  air  supply  would  be  much  restricted 
and  overheating  would  be  readily  brought  about.  The  result  of 
this  plan  was  that  ventilation  was  very  irregular,  that  an  ade- 
({uate  air  supply  could  not  be  depended  upon,  and  that  comfort- 
able or  hygienic  thermic  limits  could  not  be  continuously  main- 
tained. 

A  little  experimentation  soon  demonstrated  that  sufficiently 
large  volumes  of  air  for  all  the  practical  purposes  of  sleeping 
car  ventilation   will,   under  certain   circumstances,   enter  the   car 


end  a  device  was  applied  to  the  roof  of  the  car  which  utilized 
the  power  supplied  by  train  momentum  to  produce  suction, 
thereby  drawing  air  out  through  the  deck-sashes  formerly  used 
as  intakes. 

The  purpose  aimed  at  was  well  achieved.  The  result  was  as 
contemplated.  The  average  air  supply  was  much  increased  and 
the  flow  regulated.  Perfect  regularity  of  air  supply  was  not 
realized ;  but  it  is  one  of  the  fallacies  of  general  opinion  con- 
cerning ventilation  that  perfect  regularity  of  air  supply  is  de- 
sirable. It  has  been  pointed  out  by  Leonard  Hill  that  one's 
comfort  depends  in  a  vast  degree  on  the  stimulation  of  a  chang- 
ing physical  environment — that  it  is  due  to  the  ceaseless  varia- 
tion of  the  temperature  and  motion  of  the  surrounding  air. 
In  this  light  irregularities  of  air  supply  and  air  temperature 
become  of  great  importance,  but  they  should  not  vary  beyond 
the  limits  within   which  comfort   lies. 

The  objection  is  sometimes  raised  that  simple  exhaust  venti- 
lation, without  the  provision  of  inlets,  cannot  possibly  furnish 
to  railway  cars  a  sufficient  air  supply.  I,  too,  was  originally  of 
that  opinion ;  but  so  far  as  the  requirements  of  sleeping  cars 
are  concerned  it  was  a  mistaken  opinion,  as  has  been  amply 
demonstrated.  The  quantity  may  at  times  be  quite  astonishing. 
I  have  measured  up  to  30,000  cu.  ft.  per  hour  passing  out 
through  the  ventilator  duct  from  a  small  stateroom  with  the 
door  and  windows  closed,  and  when,  therefore,  the  air  had 
to  find  its  way  in  through  crevices.  Much  of  it  came  from 
the  adjoining  passagewaj-,  through  the  freeway  under  the  doof. 
Natural  crevices  are  sufficient  air  inlets  if  properly  utilized,  and 
thej^  possess  a  vast  advantage  over  larger  openings.  The  in- 
coming jets  of  cold  air  are  individually  so  small,  and  they  take 
on  such  irregular  motions  in  mixing  with  the  stiller  air  within, 
that  all  the  good  effects  of  variegated  temperature  and  motion 
are  obtained  without  the  disadvantages  of  uncomfortable  cold 
draughts.'-' ;^;■;" " '--   ''■'■■'■''    •  ■    ■'■'  '^■'■'''^  '■'■•?  '■''  '^••^'v^?'"^Y''^  .''vf- ■' 

If  a  few  large  inlets  are  used  and  the  weather  is  cold,  the 
incoming  air  must  be  pre-heated.  Pre-heating  has  its  draw- 
backs, but  it  is  necessary  for  most  heavily  occupied  places.  If 
sufficient  crevices  are  available,  and  the  occupancy  is  not  too 
great,  pre-heating  may  often  be  dispensed  with.  Few  enclosures 
arc    so    richly   endowed   with   crevices   as   is   a    railway   car ;    no 
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tnrotigh  tile  several  luindred  feet  of  crevices  about  doors  and 
windows.  Thanks  to  the  imperfection  of  the  car  builder's  art, 
it  has  not  been  found  possible — though  much  pains  have  been 
taken  in  trying — to  build  a  railway  car  so  tight  but  that  much 
leakage  may  take  place.  When  this  occurs  the  air  of  the  car 
remains  relatively  pure,  heat  does  not  accumulate,  and  comfort 
is  maintained.  It  was  therefore  deemed  advisable  to  utilize 
these  crevices  as  air  intakes  and  to  attempt  their  regulation 
by  providing  a  constant  forced  exhaust  from  the  top.     To  this 


"801  observations  in  183  cars. 


ng    Sleeping    Cars    Compared*  .  .    .    ..:,  _ ...    ..._... 

other  place  is  so  constantly  subjected  to  high  winds,  which  cause 
crevices  to  let  in  outside  air  whether  we  will  or  not.  In  entering, 
these  cold  jets  meet  the  warm  stream  flowing  upward  past  the 
windows  and  the  mixing  begins  at  once,  as  it  should.  But 
whereas  these  crevices  act  irregularly,  and  in  the  main  ineffi- 
ciently, as  air  intakes  when  unaided,  they  act  efficiently  and  with 
a  sufficient  degree  of  regularity  when  assisted  by  exhaust  ventila- 
tors located  at  the  top  of  the  car.  ..-;;  .■  r 
Of  course,  we  cannot  directly  measure  the  amount  of  air 
flowing   into    a    car    through    its    many    crevices.      But    we    can 
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A' |iiciiliar  mtlTjod  of  pninsi  tlic  TuniluM-  on  the  c;ir  i>  ii>ttl,  as 
slioAvn  ill  tlu-  tlhistrntions.  A  tapered  central  channel  is  formetl 
for  the  iipwanl  passayc  of  the  air,  and  tlic  >trips  iKtween  tlu 
laVtrs  ot  htmherfprm  «ilifi1itly  tipuard  inclined  air  passages.  \->\ 
thi-s  means  the  current  of  air  passes  nniftmidy  throiii^h  the  cntin 
stack  i>l  Jntnher,  and  iniit'ormity  of  dryini:  i-  olitaimd. 

The  clearance  dinun>ion>  of  the  dryin;^  ciiamlar   atc  a-    li>I- 

'l<)iws.:  ;Ltni;thv  50  ft;  lO.ln. :  \vi<Uli.  17  fi.  3  in.;  hii-lit.  Id  it.  Jin. 

C;Tlie   kilU;  holds   six    kiln    cars   of    Inniltcr,   the   capacity    hciny 


J  Interior   of    Huriiidity    Contiolled    Dry    Kiln 

apiwoximately  27.(MK>  lM..ird  Icct  of  1-in.  nuitcrial.  it  is  snin)lit<l 
»x\i\\  ai»pro\iniatciy  i,M)  .vi|.  ft.  of  hcatin:.;  .>infaci-.  I  In-  l.nildin.v: 
is  df  hrick  laid  in  cement  mortar;  the  foundation^  and  pij»e 
chamber  are  ol  concrete,  uhili-  the  roof  is  of  cinder  coucret;'., 
-.This  kihi  lias  been  in  successful  oi)eration  dryini:  all  kinds  uf 
hrmher  lor  some  time  and  fully  meets  the  expectations  oi  ilu 
(lesiuneFS.  A  lumdier  of  i)atents  on  the  principles  involved  ha\e 
Wen  iss»ied.tt>  irarr),-  D,  Tiemann,  of  the  IV.rest  I'l-.-ihicts  l..il.<.r- 
atorv.  all  of  which  have  .been  dedicated  to  the  public. 


V      TllK  VKNTILATION  OF  SLKEPlNCi  CARS* 

;,  -.  :         itV  TIIOM.VS  R.  CROWDER.  M.I).  :       i  .    V 

Director  of  the  >iinU;Uion  IK-partnu-ni  of  ilu-  Pullmiin  (!i»mpun.\ 

Perhaps  the  time  has  not  \et  come  when  we  can  say  that 
fresh  air  is  thctrouuhly  understood.  Hut  we  can  certainl>  sny 
with  saf fty  that.  |>oi>ular  conceptions  c«mcernin.;  it  are  \erv 
erroneous.-  it  is.  Still  commoidy  held  that  otit-breathed  air 
contains  a  vohitile  jioisou.  and  on  this  erronetius  as^mnpiinti 
have  lieeu  developed  the  theories  which  have  controlled  tlu 
-practice  of  ventilation  almost  up  to  the  present  time.  There  can 
df  course  be  no  doixlil  tliat  the  air  confined  in  crowded  places 
.may  become  harmful  tlirous;h  clian;;es  hrouulu  about  by  the 
people  usin'j  it.  and  that  it  nee<ls  to  be  freqiuntl>  renewed. 
The  neces>ity  for  ventilation  is  beyond  (jiu'stion,  but  <loes  n..t 
.ari-se  frotll  a  pfUsouinjj of  the  air  \>\   tlu-  jinxliuts  oi   res)iirati<in. 


'rurti"ii    i.'i    ;i   1«ajK-r    iifi-ciin  <1    f.ttin     tlu-    .urud.il    iiKitni: 
iety  of  llcaimii:  awl  A>«.tiliitin(>'  Knj;Mitt:T>.  J.nt.    liiis;;      . 


■  t      tlu-     Si 


The  air  which  surrouiids 
a  chemical  and  a  physie.-i 
removes    the    bodv    heat. 


\  oi..   8^.   Xo.  9. 


the  body  has  two  principal  liinctioiiVi 
1.      It    t>\\  .senates    the    blood    and    it 

IKor  the  performance  of  its  chem- 
n  a  sullicient  amount  of  o.xygen  to 
atcd  and  be  free  from  poisonous 
:  of  its  physical  function  it  nuist 
le  heat  of  the  body,  dry  enoui.:li  to 
skin,  and  have  motion  enoti,L;h  to 
)pe  to  which  thi.s  heat  and  nioisiurc 
are  transmitti-d.  If  the  ar  of  the  room  is  not  renewed  its' 
owceii   is   ,i:radually   cousmu  ed  and   it   becomes   laden    with   luat 

I's  of  the  occupants.  In  this  way  it 
to  perform  either  of  its  principal 
)m  of  fresh  air  is  therefore  necessary, 
demonstrated  that  under  all  ordi- 
nar\  cin  unist;inct  s  tlie  faJlt  develops  on  the  physical  side  so 
lar  in  a<i\ance  of  the  chemical  that  the  latter  may  be  j>ractically 
left  out  of  consideration.  iRelatively  small  amounts  of  frc.^h 
.in  will  .always  su])ply  the  Ichemical  needs  of  the  body;  larye 
.mil. lints  may  be  necessary!  to  supply  the  physical  demaiuls 
'  irai'ted  that  the  small  amoulit  of  air  necessary  for  the  demands 
i>l  resjiiiation  is  >tipi)lied.  tl  l-  control  of  its  physical  properties 
l.econus  the  ureat  i>ri>blem  of  \entiltaion;  and  of  these  phxsiral 
properties   temperature   is   va  tly   the  most   important.     The   snc- 

far   more   on    supi)lying   conditions 
•    bodv    than    to    the    inside    of    the 


and  mi 'i -lure  from  the  bod 
may  titially  become  imable 
luiutious.  A  constant  supfi 
r.nt    careful   experiment   h 


V  ess   (if    ventilation    depends 
-iiited    to    the    otUsidc    of    th 
limus. 

i'.ut    if   the  accumulated   ev 


deuce   ol    ]ih_\  siolotjical    studies   has 

to 


taken   from  us  the  old  basi/  of  chemical  purity  as  a  Ruide  t< 
\entilation   standards,  it   luislat  the  saute  time  pointed   the   waj 
til  a   new    and  nu»re  logical   lasis  existing  in  the  physical   prop 
I  rties  of  the  air.     It  has  del  lonstrated  that  the  discomfort  and 
;ihysitdoi;ical  disturbance  exp 'rienced  in  badly,  ventilated  rooms 
is   due  to  the  heat,  the   hum  dity  and  the   win<llessness  of   the 

of  coolinp  the   skin  at   the  normal 


air  which  render  it  incaj)aiple 
,iih1  neccssarv  rate. 


.An    ordinary   adult    will    i>rliduce — and    must    lie   relieved   of-^ 
tiumuh   heat  iti  the  course  oiVan  hour  to  raise  the  temiuratnre 


\y\    a   thou>;and   cubic   feet   of 


lir  bv   15  or  20  deu     F.     The 


with   which   the  body  is  eitlie     directly  or  indirectly   in   contact 


must    take   away    this  heat, 
the   ventilator's  j>roblem.     \\  1 
uettuT  in  a  small  sjiace  tlu\    \ 
depressing  effect  is  adde<l  to  1 
exhaled   with    the    breath.      ^ 


an 


lercin  lies  the  basic  equation  of 
en  many  people  are  crowded  to- 
er\  soon  overheat  tlu-  air,  and  its 
y  its  stillness  and  by  the  moisture 
ore  air  and  cooler  air  must  be 
supplied;  fresh  air  becomes  im  imperative  need.  But  here  I 
would  emphasize  that  the  qAality  we  generally  recognize  as 
■freshness"    does    not    depeiullon    richness    in    oxygen,    nor   on 


the  absence  of  carbon-dioxide 
ability  of  the  air  to  remove 
that  will  cool  the  body  more  ] 
erty.  either  physical  or  chemic; 
of  the  air  is  more  important 


and   organic   poison,   but   on   the 
he   body   heat.     Fresh   air   is  air 
ipidlx.     Failing  in  this,  no  prop- 
I,  will  make  it  *'fresh."     Cotdness. 
ban   its  cfintent,  and  agitation  is 


of.  greater  significanc<-   than    it'    purity.     It   follows  that  the  im 
pttlsion  of  hot  air  into  a  rotm    is  the  most  objection.able  of  al 
systems  of  vintilalimi.  while  ((  r»I  air  .uul   radiant  heat  ai»proach 
the   ide.il. 


IJut  changing  our  scientific  1 


sis  for  ventilation  does  not   nec- 


ard<  in  actual  jiractice.     We  mi 
mit    it-    lnmdr«'d    calories   per 


essarily  ntean  that  we  nnist  enti|el\   desert  all  quantitative  st;ind 

-t  not  exjdct  the  body  to  traus- 
inr  to  a  hundred  cubic  feet  of 
air.  though  a  liutulred  lubic  fet  t  may  fidly  supply  the  demamb 
of  resiiiration.  lor  the  body  it  rest  and  with  ordinary  indoor 
clotliiu'.:.   there   are   sharp  limit.' tion*;   to  the   physical   conditions 


that  will  maintain  the  sense  of 


well   being.     Within  a  r;ini:e  of 


temi)erature  compatible  with   c<|mfort   it   will   re(iuire   something 
like   2,000  cu.    ft.   per   hour   to 
.-ididt.  unless  the  heat  tr.ansmitte 
from   it.     Curiouslv  enough,   th 


ibsorb  the  heat  of  an   ordinary 

1  to  the  air  is  rapidly  abstracte<l 

s   figure  corresponds   closely   to 

that  arrived  at  long  ago  as  the  kir  supply  necessary  to  maintain 
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tlit\mtiii>ilf  <ku:iit.-  Ill  (.iKinical  i»init3.   .Tlic  sViguvstion  is  r<>rccd 
:  ..  nj)oii   n>  that   ila-  ukl   slairdardirAverc,  really,  thfjiryh   not  con- 
.:.    siciously,  Imstcl  on   tlu'riiiie  CDiisidcrutions  al'tvr  all,   lor  carKoh- 
iJiosiclc   is    a    yiiidc    to   quantitativt;    interchange ;  as,  well    as    to 
■;  vlunviial  purity.     Bitt  on  tlu*-  old  l»asi<s  more  air  \vas  the  uiii- 
/i     vvr>at  rlniedy  forveiitilation  troilbles— -niore  air  in  order  to  les- 
sen respiratory  eontaniination — and  it  often  failed  to  etTert  a  ctire. 
■On   the  new   Ita^is,  cooler  air.  or  dryer  air.  or  mure  motion— 
.      all  of  wliidi    facihtate  tlie  transfer  of  body  heat,  and  none  of. 
7     wliich   necessitates  an  increased  snpply^rafc  the  measures  indir, 
•  .     cated;    and    thr<»iL;h    a    proiK-r    conrhination  ,of   tliese    remedie'i 
V    relief   should  be  ol^ained. 
■./It  is  iiow  seven  or  eight  years  since  1  Itegan  to  stndy  tlie  veTii- 
.     tilation.  of  sleeping  cars  and  to  attemitt  a  solution  of  the  vexed 
:     qtiestion  concerning  the  best  methods  for  producing  comfortable 
and  hygienic  conditions  in  them.     In  connnon  with  m<»st  people 
•-I   then   believed   these   cars   had    a    very    inade(iuate   air   supply. 
..'■Asvwe   now    understand  the   subject,    it   must  be  admitted  that 
the  cars  were   poorly   ventilated,   and    tiiat    the;  air  supply  was 
;-  sometimes    small,    imt     faulty    ventilation    did    not    usually    lie 
•..  With    an    iusuliicient    vohinie    of    air.      Other    fatilts    were    much 
';•:  niore  £re<menl,.and  cJiief  among  them; was  artiiiciial  Overheating. 
When   my    studies  were  begun   the  almost   u.niversal   plan  of 
ventilating   railwax    cars   was  to  intnuhice   fre.sli   air  by  openiuL; 
•small   windows  at  the  top  of  the  car  which  are  usually  referred 
," :.  to  as  deck-sashes.  'Sometimes  large  volumes  would  enter  throtiglt 
'..these  ei>enings.   sometimes   little  or  none,  aiui  sometimes   thty 
AvoiHd  act  as  »>ntlets  only.     W  itb  changes  in  the  direction   of  the 
■   .train   or   the   wind   these   various   actions    would  alternate.      The 

viipemugsbejnjif;  large,  ft  lien  they  l)ecameartJVe^ 
■  I'ortable  down\\;»rd  draughts  ,w:ere  pro<luced ;   when   they  ^ceased 
to  act  as   intakes  the  tutal   air  siipply   would  l>e  much   restricted 
and  overheating  would  be  readily  brought  about.     The  result  of 
-this  plan   was  that  ventilation  was  very  irregular,  that  an  ade- 
•fuate  air  supply  could  not  be  depended  upon,  and  tliat  comfort-", 
able  or  hygieinV  fhermic  limits  couhl  not  be  continuously  rnain- 
V  tained.  . 

A   little   e.xperinientation   soon    (lenumstrated  thai  sutliciently 

large  Voliune«i  of  air  for  all  the  practical  purposes  of  sleeping 

v.t^ar  ventilation    will,   under  certain   circumstances,   enter  the  car 


end  a  <kvicevvas  applied  u>  the.r*>«jf  0-f  the- car  which  utihzed 

J;tlie^  pevwer    supplied'  by    trait?    monventttm    t*»    iiroiIiK-e    suction, 

tliereivy  dra w  ing  air;  t>ut   t In < mgh  tUe  deck-sashes   formerly  «^h1 

as  intakes.   .  '.:■-''.::       '  ■'  .-  ',.■■  "^ 

The  pufp<>se  :aiine«l  at  was  well  achievetl.Tl*L'rcsiHt; was  a« 
c.antemplate<l.  The  ayt  rage  aif  supply  was  nuich  increavetl  a»*it 
the  tbiw  rtunlatetl,  I'erfeCt  regularity  of  air  suppK  was  not 
realized;  liut  it  is  one  of  llie  fallacies  of  genera!  opiidon  ctni- 
ceming  xentilation  that  periect  regularity  of  air  supply  ^is;  die- 
sirable.  It  has  l>een  iM>iiUed  <>Jit  xhy  l-ieonard  J  Jill  that  oijcs 
comfort  dvpen<ls  in  a  ^ast  degree  ou  the  slinuilatiou  of  a  chang- 
ing ,ph>  sical  e»iyironment--that  it  is  due  to  the  ceaseless  varia- 
tion t>t  the  temperatitrc  and  inution  of  the  sirrroundin^i  air. 
in  tlVis  light  irregtdarities  of  air  supply  and  air  iemperati'ire 
become  of  great  imi»ortance,  but  they  should  not  vary  W^xim! 
the  hmits  within   wliich  com it)rt  lies. 

The  objecli(»n  is  sometimes  raised  4:hat  siniple  exhaust  vewtit 
lation,  without  the  provision  <»t  inlets,  c;iiMK>t  possibly  furuisl* 
to  railvvax  cars  a  sitl'licient  air  supply.  \,  too,  was  originally  xfi 
that  oi)inioti ;  but  so  far  as  the  requirements  of  sleeping  cars 
are  concerne<l  it  was  a  mistaken  opir.ion,  as  has  been  amply 
ilemonstrated.  The  <fuantit\-  may  at  times  be  quite  astonishing. 
1  Jiave  tneasiired  up-  to  3(h(K)()  cu. .  ft.  .per  hour  passing  otit 
througli  the  ventilator  duct  from  a  small  stateroom  wilh  the 
door  and  windows  cjosed.  and  wIr-u,  therefore,  the  air  had 
to  find  its  waLx'in:  thriHigh  creviCes.  <\luch  of  it  came  from 
the  atljoining  passageway,  through  the  freeway  under  the  doof.. 
Xaturai  crevices  are  sntVicient  air  inlets  if  properly  ntili/e<l,  and 
the\-  possess  a  vast  adxaiuage  over  larger  oi)enings.  The  in- 
coming jets  of  cold  air  atx'  individually  so  .small,  and  they  take 
on  such  irregular  inotions  in  mixing  with  tlte  stiller  air  w  ithitv 
that  all  the  good  effects  of  variegat<(l  temperature  and  motiot» 
are  obtained  without  the  disadvantages  of.  niicomforlahle  cold 
<lraughts.";' '■;"■/■■-■■  -■':  -.y-^"-':''-''-]''^  -''■y '//■:,:  "■'■-■'[:-' :'"'".'  [ 

If.  a'_few'  large  iiihrts  are  used  iHid  the  \\eather  is  cold,  the 
uicomirtg  air  nuist  be  pre-heated,.  Pre-hrating  has  its  draw- 
backs, but  it  is  necessary  f«>r  iruSst  heavily  occupied  pl.ices.  !♦" 
suliicient  crevices  are  available,  ami  tie  occupancy  is  not  t<iO 
greatr  pre-heating  ttjay  often  lie  dispensed  with.  Few  enclosnreii 
are   so  Tichly  endowed   with   crevices  as  Is  a  railway  oar;  tio 
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;      >  ,,  .-,  r  ;-•     ;  '^'9-    1— Methods    of    VentUati 

•  'through  the  several  hundred  feet  of  crevices  about  doors  and 
'  windoAVs.  Thanks  to  the  imperfection  of  the  car  builder's  art, 
>  "it  has  not  l»een  found  possible — though  much  pains  have  beeit 
;..'"4ake'n.  in  tryin.g— to  build  a  railway  car  so  tight  hut  that  much 
' ';leakaye  m:'y  take  place.  When  this  occurs  the  air  of  the  car 
--'.remains  relatively  pure,  heat  does  not  accinnulate.  and  comfort 
•' ■,  js  maintainecl.  It  was  tlierciore  deemed  advisable  to  utilize 
j"  PtHc.^e  creviee^i  as  air  imakes  and  to  attempt  their  regulation 
'by  providing  a  ctmstant    forced  exhaust   from  the  top.     To  this 


•801  observations  in  18.?  cars. 


ng    Sleeping    Cars    Compared'  .,..      ^     ,,.'<:  v        ..;•.  .  , 

other  place  is  so  consiatitK   strb}ecte<if  to  high  winds,  whioli  cause; '^. 
crevicvs  to  let  in  otitside  air  whetlier  we  will  or  not.     Tn  enteringj 
these  told  jet-s  meet  the  warm   stream  How  ing  upward   past   the        ! 
wiiidqw;^ai>d  the  mixing    begiits   at  onc(6.   as  it   should.      Rut 
whereas  these  crevices   act   irregnlarUv  and  in  the  main   inelTi- : 
ciently.  as  air  intakes  when  imaided.  they  act  efllciently  and  witir    ^ 
a  ^siuVicieiit  degree  of  regularitv  wlien  as.sisted  by  exliaust  ve»itila-    ; ./ 
tors  located  at  tlie  top  of  the  car.'    ":   '      -      ; '  -^^  '-■'■■'■'"■■'■      ^  J- 

C>^  course,   w?  catinot   tlirectlymeastiTC   the   amount    of   air  :^ 
llowing '  irtto   a   car  through    its    many   crevices.    Hut    we   Gi»-    .- 
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measure  the  outflow  through  the  ducts  of  exhaust  ventilators, 
and  we  know  the  one  must  equal  the  other  when  only  crevices 
are  availaMe  as  inlets.  We  can  also  estimate  the  air  interchange 
by  determining  the  proportion  of  carbon  dioxide  in  the  inside 
air  and  counting  the  number  of  occupants  concerned  in  pro- 
ducing the  contamination.  Both  these  procedures  have  been 
.  carried  out.  By  the  former  it  has  been  demonstrated  that  the 
ventilators  now  almost  universally  installed  on  Pullman  cars 
will  each  discharge  from  the  running  car  some  12,000  or  15,000 
cu.  ft.  of  air  per  hour.  Six  are  applied  to  the  twelve-section 
body  of  the  standard  car,  and  they  all  work  constantly,  though 
not  at  a  constant  rate. 

But  determining  the  outflow  of  air  records  only  a  minor 
fact.  Without  a  study  of  the  entrance,  the  distribution,  and 
the  interchange  in  the  zone  of  occupancy  it  remains  of  little 
value.  Herein  lies  the  necessity  of  learning  the  carbon  dioxide 
content  of  the  air.  It  enables  us  to  determine  these  things, 
and  it  must  always  be  a  part  of  any  adequate  study  of  air 
conditions.  On  it  we  may  base  also  reasonably  accurate  esti- 
mates of  total  air  supply;  but  it  should  be  kept  in  mind  that 
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Fig.  2 — Relative  Ventilation  of  Upper  Berth,  Lower  Berth  and  Aisle* 

estimates  so  made  will  fall  below  rather  than  above  the  actual. 
..•.:A  fairly  extensive  study  of  carbon  dioxide  in  the  air  of 
sleeping  cars  has  been  made,  the  details  of  which  have  all  been 
reported  in  other  places.  We  may  refer  here  to  a  few  general 
averages  only  which  will  be  recorded  in  the  form  of  charts. 

In  Fig.  1  are  represented  the  average  air  supplies,  as  deter- 
mined   from    the   carbon   dioxide   in   the   breathing   zone,    while 


cars  were  running  in  regulat  service  at  ordinary  speeds  and 
with  various  possibilities  as  I  to  air  inlets  and  outlets.  The 
significant  bars  of  the  chart,  representing  cars  where  no  intakes 
in  addition  to  crevices  were  provided,  are  the  first,  fifth  and  sev- 
enth. Unaided  by  exhaust  ventilators  the  average  air  supply 
through  crevices  alone  was  only  18,500  cu.  ft.  per  hour;  aided 
by  exhaust  ventilators  the  avermges  were  40,600  and  53,000  cu.  ft. 
per  hour   for  wooden  and   steel  cars   respectively.     The  diflfer- 


ence  between  the  latter  two  is 
total  absence  in  the  steel  car 


believed  to  depend  on  the  almost 
of  crevices  in  its  upper  portion 


by  reason  of  the  absence  of  c  eck-sashes  and  a  consequent  ab- 
sence of  short-circuiting  of  air  currents  from  deck-sash  crevices 
to  ventilators  necessarily  close  at  hand.  There  is  in  consequence 
a  more  constant  withdrawal  from  below,  and  a  more  rapid 
changing  of  the  air  of  the  lowdr  levels.  The  average  occupancy 
of  the  cars  represented  in  FigJ  1  was  about  fifteen  people  each, 
from  which  it  follows  that  tliere  was  considerably  more  than 
2,000  cu.  ft.  of  air  per  hour!  for  each  occupant  in  the  cars 
equipped  with  exhaust  ventilatprs,  while  there  was  only  about 
1.200  cu.  ft.  per  hour  for  each  occupant  in  those  not  so  equipped. 
Since  the  figures  apply  only  to /the  12-section  sleeping  car  body, 
the  practical  maximum  occupancy  is  about  25  people. 

In  Fig.  2  are  shown  the  n lative  average  air  supplies  per 
person,  as  determined  by  the  :arbon  dioxide  content,  for  the 
upper  berth,  lower  berth  and  :.isle  of  cars  ventilated  by  open 
deck-sashes,  and  of  wooden  atd  steel  cars  ventilated  by  the 
exhaust  method  with  only  crev  ces  as  inlets.  All  berths  were 
occupied  by  one  person  each,  ar  d  each  group  of  cars  contained 
an  average  of  about  16  people.  The  air  supply  is  seen  to  be 
considerably  larger  with  the  e?  haust  type  of  ventilation;  and 
it  is  sufficient  to  meet  the  physi(  al  as  well  as  chemical  demands 
placed  upon  it.  Not  only  is  the  average  volume  of  air  supplied 
to  berths  increased  by  the  exhaust  method  of  ventilation,  but 
the  flow  is  more  regular  and  is  more  constantly  maintained. 

It  seems  beyond  question  than  a  great  improvement  has  been 
made  in  the  ventilation  of  sleep  ng  (pars  by  the  adoption  of  the 
simple  exhaust  method,  and  thjt  the  results  are  on  the  whole 
(juite  satisfactory-.  Carbon  dioxide  never  rises  so  high — it  is 
rarely  as  much  as  10  parts  it^  10,000 — as  to  indicate  an  air 
supply  insufficient  for  the  needs  o^f  the  body;  the  supply  of  air  is 
reasonably  uniform,  while  the  intlumerable  eddies  caused  by  mi- 
nute incoming  streams  of  cold  air  striking  the  warmer  air 
within  bring  about  thorough  mix  ng  and  good  distribution  with- 
out destroying  the  ceaseless  small  variation  so  essential  to  con- 
tinued comfort.  The  possibility  of  overheating  still  remains, 
and   must   always    remain    with   any   system   of   car   ventilation. 


as   a   matter   requiring   intelligent 


of  a  constant  and  fairlj-  regular  s  ipply  of  cool  air  from  without 


makes    it    a   much   less   probable 


attention.     But  the  assurance 


occurrence,    while    changes    in 


car-heating  plans  and  simple  instructions  to  car  operators  con- 
ceniing  the  significance  of  thermofneters  have  also  aided  greatly 
in  remedving  the  evil. 


DISINFECTANT  ARRAT^GEMENT  FOR  PAS- 
SENGER  CARS     :       ^    / 
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*2746  observations  in  130  cars. 


Considerable  trouble  has  been  experienced  in  maintaining  drip  '■'.. 
disinfectant  devices  in  working  on  ler  because  of  the  loss  of  the  •-. 
piping.    The  reason  for  this  is  tha :  the  connecting  nipple  on  the  ! 
i)asc  of  the  reserxoir  is  turned  aw;  y  from  the  finish,  thus  allow-  V- 
ing  the  supply  pipe  to  project  out  where  it  is  liable  to  damage.  •' 
The  only  supporting  medium  under  these  conditions  is  a  single  ... 
clip  immediately  undemeath  the  res  ervoir.  The  drawing  shows  an  <, 
arrangement  with  the  tank  placed  ir|  the  corner  of  the  saloon  and  •. 
allowing  the  piping  to  pass  close  to  the  finish  for  its  entire  ver- 
tical length  and  laterally  to  a  poii^t  directly  in  the  rear  of  the  •, 
hopper.     It  is  thus  possible  to  seckirely  clamp  the  pipe  for  its  •;; 
entire  length.                                        j 

At  the  right  side  of  the  drawing  is  shown  the  arrangement  . 
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;  of  the  vapor  type  of  disinfectant  in  the  enclosed  hoppers  used  in 
sleeping  car  compartments  and  private  cars.  The  ventilating 
arrangement  prevents  the  accumulation  of  odor  from  the  disin- 
fectant cake  from  flooding  the  room  when  the  hopper  cover  is 

-■'  fUne  of  side  finiah  •    ■'     "■     '■'''■  ■■■>■■         :•  ;•..';.  ■■'•    =',";.'.■  "';•  :■:■■:^^  ■^■  ■'■.S,.'-'-. 
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This  clip  mus't  hold  piping  well 
up  agains'f'  base  of  reservoir  so 
fliaf  pipe  connecf-ions  cfonoP',^    ;• 
/become  disconnectecf. 


^Cli 


I'ps  to  be 
screived  in 
place. 

f^'pe  to  slope 
toiyara/s  hopper,  i 

'  iv  be  bent  OS  shofifn. 
Pipe  to  be  ben  f  so  as  to  properly 
clear  seat  t,  co yer  n/hen  in  raised 
posi  tion. 


28  ffal metal  cover  oiKr holder  Corer 
perfbrated  on  tap.    i'  ^^      j'        /* 
\ 's^J^ZlUl'^d 


J  Fkrforaied pit 

//* 
overly  open/ng. 

^  d/am.  of  bottom  ofstiout. 


;';.:•=  ./.Arrangement    of    Disinfectant    Holders    in    Passenger    Cars 

;,•  .raised.  The  excess  odor  from  the  disinfecting  cake  is  carried 
out  through  the  funnel.  This  arrangement  is  in  use  on  the 
Canadian  Northern  and   was  designed  by  A.   L.   Graburn,  me- 

,;•  chanical  engineer  of  that  road. 


CAR  ELECTRIC  LIGHTING  SYSTEMS 


The  following  is  taken  from  an  article  by  E.  S  McNab, 
inspector  of  electric  car  lighting,  Canadian  Pacific,  appearing 
in  the  June,  1915,  Railway  Electrical  Engineer.  :  ,,-^iC y-:'-^-  :::'^^:- 
The  problem  of  lighting  passenger  equipment  by  electricity 
is  comparativly  new  on  this  continent,  although  in  Europe  and 
the  British  Isles  it  has  been  the  practice  for  about  twenty- 
five  years.  However,  the  rapid  increase  in  the  number  of 
equipments  applied  in  North  America,  during  the  last  few 
years,  has,  to  a  great  extent,  compensated  for  the  relatively 
late  start.  ''.    ' 

'■•  In  1911  the  Canadian  Pacific  Railway  had  only  68  electric 
lighted  cars,  whereas  this  figure  has  now  been  increased  to 
380,  which  includes  100  per  cent  of  the  compartment  sleepers 
and  observation  cars,  85  per  cent  of  the  modern  sleepers  and 
60  per  cent  of  the  total  number  of  diners;  the  remaining  gas- 
lighted  cars  of  these  classes  are  being  converted  as  the  cars 
receive  general  repairs.  Large  increases  which  have  been  made 
on  the  Pennsylvania,  New  York  Central,  and  New  York,  New 
Haven  &  Hartford  are  probably  due  to  the  tunnels  by  which 
they  enter  New  York  City,  gas  or  oil  lighted  cars  not  being 
permitted  to  enter  either  of  these  terminals. 

I  will  divide  the  methods  adopted  in  lighting  cars  by  elec- 
tricity into  three  main  systems,  namely,  the  straight  storage 
system,  the  head  end  system,  and  the  axle  system.  y-  :>  J;-  .r- 

. .  The  equipment  for  the  straight  storage  system  consists  of 
it  set  of  storage  batteries  contained  in  battery  boxes  under 
each  car,  the  batteries  being  connected  to  the  lamps  by  the 
usual  wires  and  controlled  by  a  single  switch  or  switches.  This 
IS  certainly  the  simplest  method  of  lighting,  but  when  we  in- 
vestigate its  methods  of  operation  we  get  into  difficulties. 

In  the  first  instance,  the  batteries  have  to  be  charged  at 
each  terminal,  or  at  least  after  every  eighteen  to  twenty-four 
hours  of  lighting,  which  necessitates  the  car  being  held  in  the 
terminal  yard  for  a  period  of  from  six  to  ten  hours,  depend- 
ing on  the  condition  of  the  batteries  on  arrival. 

It  is  interesting  to  note  that  at  one  of  the  New  York  yards 


350  outlets  have  been  installed,  each  outlet  having  a  separate 
pair  of  wires  back  to  the  switchboard  in  the  power  house.  No. 
8  cable  being  the  smallest  size  used.  Power  is  obtained  from 
three  250-kw.  motor-generator  sets,  giving  110  and  220  volts. 
The  switchboard  arrangement  is  also  considerably  complicated 
due  to  the  large  number  of  individual  circuits  which  have  to  be- 
controlled.  " . 

•        It  is  interesting  to  note  in  passing  that  an  attempt  has  been.  : 
made  to  reduce  the  lengthy  period  of  charge  by  increasing  the  ■  ■ 
charging  rate  by  the  use  of  the  Wilson  battery.     This  battery 
is  so  constructed  that  it  can  be  charged  at   1,000  ampere  rate 
for  a  short  period,  but,  as  is  apparent,  this  high  rate  involves 
specially  heavy  charging  cables  throughout  the  yards,  and  also 
special  fittings  on  the  cars.     It  has  been  adopted  to  a  limited  :-■' 
extent  on  the  Erie  Railroad  on  its  suburban  trains,  but  its  non-.. 
adoption  by  any  of  the  other  roads  indicates  that  its  disadvan-    . 
tages  overbalance  its  advantages. 
rV- The    head    end    system,    as    its    name    implies,    consists    of    a^"' 
steam  driven  generator  in  the  baggage  car,  located  as  close  to  ;; 
the  locomotive  as  possible.     This  system  is  in  use  on  most  of,.'. 
the  roads  running  west  of  Chicago,  and   on  "limited"  or   solid  ;  : 
trains  gives  good  service.     The  equipment  consists  of  a  20  or  ;• , 
25  kw.   turbo-generator  located  in   the  baggage  car,   driven   by.V 
steam   from   the   locomotive;   a  control   switchboard   is   installed-  •■ 
from    which   three   main    cables    run    overhead    throughout    the  ~> 
trains.      As    the    turbine    must    necessarily   be    stopped    during'., 
change  of  engines  or  while  standing  in  a  terminal  before  the... 
locomotive   is   coupled    up,    it    is    therefore   necessary   to   instatt;'  • 
a  certain  number  of  storage  batteries  on  the  train  which  will     : 
carry  the  lighting  load  during  the  above-mentioned  periods. 
v'lt    is    the    Northern    Pacific    practice    to    install    200    ampere-' 
hour  batteries   on  the  postal   car,  dynamo  car,   standard   sleep-    - 
ers  and  observation  car  on  each  train.     On  most  of  the  roads   v' 
using   this   system    the   baggagemen    are   trained   to   operate   the  ^V . 
electrical  equipment,  and  after  showing  a  certain  proficiency  by  :■"> 
means  of  examinations,   receive  higher  pay.     I  am  advised  by  . 
several  of  the  electrical   engineers  that   these  men   are   giving  ■; 
satisfaction;  Stome  roads,  however.,  still  continue  to  employ  train- 
electricians.C''    '"^   V   "  "^   '  -      ■:     '-^V'''-  ."    '^/> 

.The  chief  disadvantage  of  this  system  is  the  want  of  flexi-   .: 
bility,   and   this   is   felt   where   trains   have   to   be   remarshalled  ily 
at  junctions  and  cars   switched  oflF  on  branch  lines;  this  leads 
to  the  necessity  of  equipping  a  large  proportion  of  the  cars  on     -; 
every   train    with   batteries,   increasing  the   capital   and   mainte-  '  :. 
nance  costs.     Another  disadvantage  is  the  high  steam  consump-  ''., 
tion    which   the   turbine   accounts    for,    and    our    experience    in   ; . 
Canada  points  to  considerable  difficulties  from  this  source  dur-  :;■. 
ing  the  winter  months  should  this  sj'stem  ever  be  tried.    -  •    -.V    ■; 
The  axle  generator  system  comprises  a  generator  driven  hy    ';• 
means  of  a  belt  from  the  axle  and  a  set  of  storage  batteries  a', 
which   supply  current  to  the   lamps    when   the   train   is   at   rest.   ; 
As  this  equipment  is  applied  to  each  car  it   follows  that  it  is  ">'.' 
an   individual   unit  and  can  be  transferred   to  any  line  in  any    ^v 
class  of  service  without  any  adjustment  of  the  apparatus  being    ■" 
necessary. 

The   design   of   an   axle   device   involves   the   overcoming   of    . 
five  problems:    (1)  The  reversal  of  polarity,  due  to  the  change 
in  direction  of  rotation  of  the  armature  when  the  car  reverses 
the  direction  in  which  it  runs;   (2)  the  maintenance  of  a  con-    .'. 
stant  output  in   watts  or  horsepower,   irrespective  of   the   speed    ' 
of  the  train  after  the  generator  reaches  its  maximum,   which 
is  22  to  25  miles  per  hour;   (3)  the  lamp  voltage  must  be  held      - 
constant    at    the    normal    voltage,    which    is   30   in    the    United    -:..' 
States,    and    generally   24    in    Canada,    while    the    generator    is    .... 
running  at   a   voltage   of   40   in   the  United   States   and   30   in  ;   "- 
Canada;    (4)    the  batteries  must  receive  a  sufficient  charge  to      .. 
replenish  the  loss  of   current  consumed  at  terminal  stops,  but    .'•■ 
at  the  same  time  must  not  be  overcharged;    (5)   an  automatic 
arrangement  must  connect  the  generator  to  the  batteries  when    :"" 
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the  speed  of  the  train  is  such  that  the  generator  voltage  is 
equal  to  the  battery  voltage,  and  disconnect  them  when  the 
speed  falls  below  that  point.  To  meet  the  foregoing  condi- 
tions there  are  about  a  dozen  patent  systems  in  use  in  Europe 
None  of  these  have  ever  been  adopted  in  this  country,  with 
the  exception  of  the  Stone  System,  which  is  extensively  used 
in  Canada,  in  the  United  States  there  are  five  principal  sys- 
tems, namel)',  the  Safety,  Gould.  Consolidated,  United  States, 
and  the  E.  S.   B. 


STENCILING  GAGE  FOR  FREIGHT  CARS 


v;.:j..'.-,:,-.i-:':^-,..-.,V.',:"-r,."V  BY  w.  F.  JAMES     ■ /-■'  :'■■■■•  \y  ■'..■>■  ■-'■  -■:. 

Foreman  Painter,  Atlantic  Coast  Line,  Rocky  Mount,  N.  C. 

The  accompanying  illustration  shows  a  very  simple,  inexpen- 
sive wooden  stencil  gage.  The  lower  end  of  this  gage  is  pro- 
vided with  an  ofTsct  point  which  bears  on  the  under  surface  of 
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the  side  sill,  providing  a  much  more  accurate  method  of  gaging 
the  lettering  than  by  using  the  bottom  of  the  sheathing  or  siding. 
Much  better  results  have  been  obtained  with  this  device  than 
with  any  other  so  far  used.  ""  •  'V    ''.'.•       •;..."■.,.  '  \ 


UNIFORMITY  IN  CAR  INSPECTION^ 


/  BY  M.  MAREA 

';':     General  Superintendent,  St.  Louis,  Troy  &  Eastern,  St.  Louis,  Mo. 

I  will  take  up  this  question  in  three  sections:  (1)  Interchange 
points,  (2)  Delays  to  cars,  and  (3)  Need  for  greater  co-opera- 
tion between  car  departments  throughout  the  country. 

The  inspection  of  cars  at  interchange  points  is  of  more 
than  ordinary  interest.  It  is  the  problem  which  confronts  in- 
spectors and  car  foremen  today  and  which  requires  men  of 
more  than  ordinary  ability  to  solve.  A  good  car  inspector  is 
one  of  the  most  valuable  assets  that  a  car  foreman  can  have, 
and  a  car  foreman  is  the  most  valuable  asset  that  any  rail- 
road can  have,  if  he  is  capable  of  passing  judgment  on  the 
cars  that  are  to  run  upon  his  rails.  The  latter  is  a  question 
which  may  not  seem  important,  but  it  is  of  vital  importance 
from  an  operating  standpoint. 

*Froni    a   paper   read   before  the   Car    l-'ureiiien's   .^ssr)ciatii)n   of   ,St.    Louik. 
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Not  only  is  the  inspector  responsible  for  the  condition  of 
the  cars,  but  he  makes  his  company  responsible  to  the  shipper 
for  the  delay  to  the  freight  that  is  contained  in  the  car  which 
has  been  shopped.  This  rev<  rts  back  to  the  traffic  department, 
which  has  spent  many  hoursJ  and  probably  days  of  hard  work 
to  secure  the  shipment.  Consequently,  the  inspector  must  be 
a  man  of  more  than  ordinar>\  intelligence,  must  use  good  judg- 
ment and  not  hold  a  car  for  repairs  if  it  can  safely  be  moved 
forward.  I  have  found  that  Abe  source  of  the  greatest  trouble 
between  car  inspectors  and  <|ar  foremen  lies  in  trying  to  "get 
even  with  the  other  fellow."  IThis  is  decidedly  wrong.  An  in- 
spector must  be  fair  and  honest  with  his  own  company  and 
also  with  his  delivering  line,  iind  not  shop  for  repairs  any  car 
which  in  his  judgment  can  go  lorward.  Of  course  some  mistakes 
will  be  made. 

Too  many  cars  are  being  delayed  by  inspectors  because 
certain  visible  defects  exist  which  apparently  justify  them  in 
sending  the  cars  to  the  traisfer  track.  This  is  frequently 
because  the  car  department  nas  been  allowed  only  a  certain 
amount  of  money  and  the  forfcman  in  charge  feels  that  he  has 
not  money  enough  to  make  Ifie  repairs;  the  car  is  therefore 
marked  for  the  transfer  trac 
If  the  claim  is  cut  by  the  chi 
tents   are   nevertheless   transfe 


and  a  claim  made  for  defects.   ■ 
interchange  inspector,  the  con- 
ed  and   the  car   is   returned   to 
the  delivering  line.     The  deliveHng  line,  in  99  cases  out  of  100, 
loads  the  car  without   repairs  being  made  and   it   starts   forth 
in  a  different  direction  and  carries  its  contents  through  inter-  ; 
change  points  safely  and  withoiit  complaints  being  received  from  - 
three  or  four  of  the  interchang^  points  through  which  it  passes. 

Now  if  the  car  department  were  charged  with  the  cost  of  the  .: 
transfer,  the  per  diem  of  the    oad   and   empty,   as  well   as  the 
damage  to  the  contents,  the  tr;  nsfers  of  to-day  would,  I  dare 
say,  decrease  75  per  cent,  beca  ise  of  placing  the  responsibility  . 
where  it  actually  belongs.     You  may  wonder  why  I  make  such  ; 
a  broad  assertion;  but  the  car  department  is  wholly  responsible 
to  the  operating  and  traffic  delartments   for  the   furnishing  of   " 
equipment   that   is   in   safe   andl  serviceable   condition   to   move   • 
whatever  commodity  it  is  desired  to  place  therein.     If  the  car  ■■) 
gets  in  bad  order  through  unfair  usage  the  car  department  is 
not  responsible.  1 

The  car  departments  throughcAit  the  country  are  not  working 


close  enough  together  and  are  n 
broad  and  liberal  interpretation 
change. 


t  using  what  may  be  called  a 
f  the  M.  C.  R.  rules  of  inter- 


Electric  Iron  Furnace. — Pig  i;  on  production  by  means  of  the 
electric  furnace  is  carried  on  at  Tinfos,  Norway.  Coke  is  used 
as  the  reducing  material  and  the  ore  carries  44  to  47  per  cent 
iron.  The  power  of  the  furnace  is  from  1,200  to  1,400  kilowatts. 
There  are  four  furnaces  at  Tinfos,  three  being  usually  in  opera- 
tion, while  one  is  held  in  reserve.  \  The  output  is  about  nine  tons 
per  furnace  per  day. — The  £nfirt«t'fr.  _•.••- •.\;.;:,v J  .X-   •..,.•-.".>•':>'. 


New  Nitrogen  F.\ctory  in  Norway. — At  the  Bjolva  waterfall,  .  :' : 
Norway,  a  new  factory  is  to  be  elected  for  the  manufacture  of  :■>■.■;.■ 
sulphate  of  ammonia  and  cyanamiqe.  Arrangements  have  already  >  ,; 
been  made  to  dispose  of  the  outpull  of  the  latter  production  for  a  -  '• 
period  of  five  years.  The  annual  cutput  of  sulphate  of  ammonia  .5"- 
will  be  about  6,000  tons.  The  mutter  is  being  supervised  by  a  : ': 
committee  of  four  experts,  who  are  at  present  in  Sweden  in  order  ' '' 
to  study  the  new  method  of  manuf  icture. — Engmcering.       ,.j      v>-^ 


Summer  School  of  Scientific  Management.^ — The  Pennsyl- 
vania State  College,  State  Collegt,  Pa.,  conducted  a  summer 
school  of  scientific  management  during  the  two  weeks  beginning 
August  9.  This  summer  session  wai  planned  for  the  accommoda- 
tion of  works  managers,  superintendents,  heads  of  cost,  stores, 
purchasing,  planning  and  productive  departments,  and  members 
of  such  departments.  The  time  wss  restricted  to  two  weeks  to 
meet  the  needs  of  employees  whose  vacation  period  was  limited 
to  that  time. 
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REINFORCED  ASBESTOS  GASKETS    FOR  ALL 
PUMP  CYLINDER  HEADS 


^'■■'■'■'  ■  .■■■'■'■■'  '/"''^  BY  J.  A.  JESSON  :* -'  -•"  ■  ■-  ':■';''./'■•;■-■-■ 
A  method  of  reinforcing  asbestos  fibre  gaskets  for  use  on  9J/2 
in.  air  pumps,  that  renders  them  immune  to  blow  outs  or  leakage 
around  the  steam  ports  so  common  with  copper  gaskets  is  shown 
in  the  drawing.  A  piece  of  ordinary'  wire  gauze  such  as  is  used 
in  passenger  car  ventilators  is  wrapped  around  one  side  of  the 
gasket  with  its  ends  extending  as  far  as  the  edges  of  the  steam 


IVire  Gauze 


Reinforced  Asbestos  Fibre  Gasket  for  Air  Pumps        ;•  '^  ; 

port  on  the  opposite  side;  that  part  of  the  gauze  which  crosses 
the  port  is  then  cut  away.     Tightening  down  the  cylinder  head 
embeds  the  gauze  in  the  fibre  and  strengthens  the  gasket  at  this 
point. 
7'.     In  order  that  the  gasket  may  be  used  over  and  over  again  it 
is  necessarj'  that  it  stick  only  to  the  head.     This  can  be  accom- 
plished  by   liberally   coating   the   cylinder   flange   with   dry   flake 
graphite  and  applying  none  to  the  cylinder  head.     The  advan- 
"..tage  of   this  method   lies   in   the   fact   that   a   copper  gasket   is 
■.''  unfit  for  use  again  at  this  point  and  is  often  scrapped.     There 
is  hardly  any  difference  in   the  first  cost  of  the  two  kinds  of 
gaskets. 


AN    ELECTRIC    PROCESS    FOR    SAFE-ENDING 

^•ii:;?;^^-j;.::--;:-;'::v.A-;:^:'--  TUBES  •^^^^r.^y;-: ■;';•  .^v/ix^^^-^v- 


BY  L.  R.  POMEROY 

The  Norfolk  &  Western  is  usinji  an  electric  weldinp  process 
for  safe-ending  tubes  at  its  Roanoke,  Va.,  shop.     The  arrange-^ 
ment   of   the   machine   and   the   grouping   of   the   equipment   is 
shown  in  the  engravings. 

In  Fig.  1,  Clamp  No.  1  is  fixed  to  a  table,  while  Clamp  No. 
2  is  designed  for  horizontal  movement  by  means  of  a  toggle 
operated  by  a  lever.  By  means  of  this  the  safe  end,  A,  is 
pressed  hard  against  the  tube  B,  so  arranged  that  an  electric 
circuit  is  made,  the  switch  being  closed  by  the  lever,  simultan- 
eously with  the  contact  of  the  safe-end  A  with  the  tube  at  B. 
The  air  cylinders  on  both  clamps  operate  a  movable  jaw,  grip- 
ping and  firmly  holding  the  tube  and  safe  end.  The  wings 
of  the  clamps  are  cored  out  and  provided  with  water  circula- 
tion, to  rapidly  dissipate  any  heat  caused  by  the  welding  heat. 

The  welder,  Man  No.  1.  Fig.  2.  operates  the  electric  welding 
machine,  the  helper.  Man  No.  2,  cuts  oflf  the  .scored  ends  of  the 


tubes  and  places  them  in  Rack  No.  2.     In  operating  the  machifte 
the  welder  places  the  safe  end  in  Clamp  No.  2  and  at  the  same 
time  the  helper  places  the  cut  off  end  of  the  tube  to  be  welded- 
in  Clamp  No.  1.     The  welder  then  forces  the  safe-end  against 
the  tube  by  means  of  the  lever  which  operates  the  toggle,  and 
when  the  contact  is  made  the  electric  circuit  is  closed,  the  con- 
tact   surfaces    coming    up    to    a    welding    heat    almost   instantly.. 
When  complete  the  helper  removes  the  welded  tube  to  the  roller,  - 
and  while  the  tube  is  being  rolled   smooth  on  the  outside  by 
the    rolls    under   spring   pressure,   and    by   the   mandrel    on    the 
inside,  another  tube  is  inserted  in  the  electric  welding  machine.: 
The  rolling  operation  seems  hardly  necessary,  as  the  tube  leaves,- 

.;-'-t\::;^;"v.H..- "•'."■  R'igid  Clamp  ,■,'!;-";■ -^     Movable   Clamp 
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the  welder  in  a  condition  fit  for  service,  and  we  are  told  ttvB" 
rolling  operation  is  simply  a  precautionary  measure  against  any . 
roughness  or  fins  that  may  possibly  arise.  The  final  result  iS' 
a  tube  so  smooth  and  regular  that  the  line  of  the  weld  is  hardly 
visible  to  the  eye  and  to  all  appearances  the  tubes  so  safe, 
ended  can  hardly  be  distinguished,  save  perhaps  by  color,  from.; 
new  ones.  The  tubes  and  safe-ends  are  not  scarfed;  the  opera-- 
tion  therefore  is  what  is  called  butt  welding,  in  contradistinction 
to  scarf  welding,  when  the  tube  is  belled  out  and  the  safe  end' 
scarfed  and  stuck  in  the  belled  mouth  of  the  tube. 

The  complete  operation  of  welding  and  rolling,  as  timed  by. 
stop  watch,  occupied  just  20  seconds  per  tube,  or  3  tubes  per 
minute,   which  is   equal  to   180  per  hour — or,  allowing   for  con- 
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:-\   ";'      ;'i  ;'a  .      Fig.  2 — Grouping  of  the   Equipment  ^;'~/  ^:   '     •  •"^-; 

tingencies,  say  100  per  hour.  At  this  rate,  one  ttiachine  and" 
two  men  w  ould  weld  enough  tubes  per  day  to  complete  two ' 
boilers,  or  as  fast  as  the  most  modem  type  of  cleaning  ma- 
chine can  prepare  the  tubes.  •=■■■'■.  L-  .•.••.  .-.■■.■";.;•"'; 
The  electric  welding  machine  is  operated  by  alternating  cur- . 
rent  through  a  transformer,  the  primary  voltage  of  which  is. 
220  volts,  and  the  ratio  of  the  transformer  reduction  about  44 
to  1.  The  transformer  is  rated  at  35  kw.  With  electric  current; 
at   5   cents   per  kw.-hour  the   cost  per  tube,   rating  the   welder. 
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and  helper  at  50  cents  and  33  cents  i>er  hour  respectively, 
amounts  to  less  than  I'/s  cents  per  tuhe  at  the  rate  timed,  i.e., 
20  seconds  per  tuhe.  assuming  the  full  capacity  of  the  trans- 
former; the  averat^e  current  used  is  very  much  lower.  This 
fact  and  the  cost  for  current  used  insures  a  liheral  overhead 
for  power,  as  it  is  understood  that  power  is  produced  at  less 
than  2  cents  per  kw.-hour  at  the  switchhoard. 

The  welding  machine  is  made  hy  the  National  Electric  Weld- 
ing Company.  Warren,  Ohio.  .-  ■  .  „  ■    •     -- '  ^ 
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TESTING  DEVICES  FOR  AIR  BRAKES    -{ 
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At  tfie  recent  Air  Brake  Association  convention,  Frank 
Sherman,  air  brake  instructor  of  the  Louisville  &  Nashville, 
spoke  of  a  device  that  is  used  for  testini?  air  brakes  in  the  repair 
yard  or  "rip"  tracks.     Ordinarily  at  these  places  the  air  pressure 
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Fig.     1 — Arrangement     fo'-     Testing     Air     Brakes     with     Shop     Line 

Pressure 

is  from  90  to  100  lb.,  and  if  pressure  of  this  magnitude  is 
used  for  testing,  it  may  be  found  that  cars  that  test  out  under 
it  will  not  respond  to  the  action  of  the  engineer's  brake  valve 
under  the  ordinary  train  line  pressure.  ;  '  ••.  >  ..;%•<..!•  5 i.^.-/ 
..The  device  referred  to  is  shown  in  the  accompanying  illustra- 
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Fijj.    2— Device    for    Testing    Bral<e    Cylinders    After     Repairing 

tion.  Fig.  1.  The  coupling  D  is  connected  to  the  air  supply  line 
and  the  coupling  £  to  the  car  to  be  tested,  the  other  end  of  the 
car,  of  course,  being  closed.    Air  is  admitted  to  the  train  line 
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imder  the  car  by  openint;  the  cock  A.  This  will  record  the  pres- 
sure on  the  j;age  shown,  the  i  ars  to  be  charged  to  70  lb.  pressure 
and  then  the  cock  A  closed.  jThe  brake  pipe  is  then  watched  for 
leakage.  The  brakes  are  api  lied  by  opening  the  cock  C,  which 
allows  the  air  to  escape  fror  i  the  train  line  through  a  1/16  in. 
opening  as  indicated.  The  pi  essure  in  the  train  line  is  reduced 
20  lb.,  which  should  be  sufficient  to  apply  the  brakes.  The  piston 
travel,  whicii  should  not  be  less  than  5  in.  or  more  than  6  in., 
should  also  be  noted.  The  brakes  are  released  by  opening  the 
by-pass  cock  B,  which  is  also  provided  with  a  1/16  in.  choke 
plug  to  provide  a  gradual  rise  ©f  pressure  in  the  train  line  similar 
to  that  received  in  service.  iThe  brake  failing  to  release  will 
indicate  worn  bushings  or  delecting  packing  rings  in  the  triple 
valve  piston.  Th<  device  if  of  simple  construction  and  is 
readily  understood  vrom  the  diawing.  Where  it  is  used  for  test- 
ing trains  the  discharge  opening  of  cock  C  should  be  provided 
with  \\-\n.  choke,  instead  of  lil6  in. 

A  device  used  for  testing  thie  leakage  in  brake  cylinders  that 
have  been  cleaned,  oiled  or  repaired,  is  shown  in  Fig.  2.  It  is 
applied  in  place  of  the  triple  vilve,  the  J^^-inch  opening  forming 
the  coimection  between  the  braise  cylinder  and  the  gage  shown  in 

s  charged  to  50  lb.  pressure,  the 
noted.     This  leakage  should  not 


the  illustration.     The  cylinder 
supply  cut  off  and  the  leakage 
exceed  .^  lb.  per  minute. 
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TURNING  COMMUTATORS  IN  THE  POWER 

HOUSE 
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I      ./  '- ■     ■  BY  H.  L.  I^OLCKS 

:.'.''— ■'.''-         Machine  Shop  Foreman.  Brie  Railroad.  Dunmore,  Pa.  .  v. 

The  device  shown  in  the  drawing  is  designed  for  use  in 
turning  and  grooving  commutators  with  the  armatures  in  their 
own  bearings.  If  this  work  is  clone  in  the  machine  shop  it  is 
necessary  to  remove  the  armature,  thus  disturbing  what  are 
probably  good  bearings,  and  oft^n  to  work  overtime  in  order 
to  place  the  generator  in  service!  again  with  as  little  delay  as 
possible.     This  procedure  takes  jt  least  three  or  four  days. 
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This    device   is   designed   to   b« 
cap,   which,   as   a  rule,  has  a  pli 
removal   of   one   brush    connectic  n.     When   it   is    in   place   the 
engine  is  started  and  the  armatii  e  turned  with  its  own  power. 
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Apparatus   for   Turning   and   Grooving   Commutators  with    Arma- 
tures  in   Their   Ovk/n    Bearings 

.\fter  this  operation  is  completed  the  feed  screw  is  removed 
and  the  handle  applied  to  the  too|  slide,  which  is  then  used 
as  a  shaper  to  cut  the  mica  betweii  the  commutator  bars.  A 
turning  and  a  shaping  operation  are  thus  completed  in  about 
six  hours  and  the  generator  is  agkin  in  condition  for  service 
without  serious  delay.  I 
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Master  Blacksmiths'  Convention 

■/XV    ^r  V  i'Heat    Treatment,    Spring   Making,    Drop    Forging,     ;      . vV/^"v 
[■■■■.'j~]'V::^'^'-^:['-  Electric  Welding,  Piece  Work,  Reclaiming  Scrap,  Etc.,  /f  /;.W/'; ;  'V 
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'.'■  '  The  twenty-third  annual  convention  of  the  International  Rail- 
road Master  Blacksmiths'  Association  was  held  August  17-19  at 
the  Walton  Hotel,  Philadelphia,  Pa.,  T.  F.  Buckley,  of  the  Dela- 
ware, Lackawanna  &  Western,  president  of  the  association, 
in  the  chair.  The  opening  prayer  was  offered  by  Rev.  Elmer  M. 
Stapleton,  and  a  short  address  was  delivered  by  President  Buck- 
ley. The  association  was  welcomed  to  the  city  by  Edward  J. 
Cattel,  city  statistician,  on  behalf  of  the  mayor.  An  address  of 
welcome  was  also  delivered  by  C.  E.  Carpenter,  president  of  the 
E.  F.  Houghton  Company,  and  C.  E.  Chambers,  superintendent 
motive  power.   Central   Railroad  of   New  Jersey,   spoke  on   the 

.  "Progress  of  Foremen  Blacksmiths  in  Railroad  Service." 

■v^'■^  •'    ■  ADHRESS  BY  C.   E.   CHAMBERS  .     j;;N;"-i:^' 

"Mr.  Chambers  spoke  in  part  as  follows: 

Xo  part  of  the  railroad  organization  is  more  interesting  to  me 
than  the  blacksmith  department ;  from  the  time  I  was  a  boy  on 

,  an  Illinois  farm  I  have  never  ceased  to  be  keenly  interested  in 
that  work.  Xo  part  of  our  great  railroad  organization  has  un- 
dergone more  revision  than  the  smith  shop.  True,  many  things 
are  done  nearly  the  same  as  in  former  years;  flue  welding  still 

.  resembles  the  practice  of  many  years  back,  excepting  slight 
changes  in  scarfing  and  preparation.  But  spring  making  and 
repairing  has  been  simplified  and  perfected  by  improved  devices 

.  for  assembling  and  banding,  so  that  much  of  the  manual  labor 
has  been  reduced,  and  a  better  spring  is  produced.  The  oil, 
acetylene,  electric  and  Thermit  welding  processes  have  entirely 
revamped  some  of  our  smith  shop  practices.  Where  once  it  was 
always  necessary  to  remove  an  engine  frame  and  take  it  to  the 
smith  shop  for  repairs,  such  a  practice  now  would  be  almost  an 
impossibility  by  reason  of  the  extreme  size  and  many  complica- 

.  tions  of  construction,  which  would  not  only  greatly  increase  the 

;  cost  of  repairs,  but  would  hold  the  locomotive  out  of  service  very 

:  much  longer.  Quite  frequently  we  can  make  a  weld  and  return 
to  service  the  same,  or  next  day,  where  our  old  system  would 
require  from  7  to  10  days,  or  possibly  longer. 

One  of  your  subjects  for  consideration  at  this  convention,  that 
of  heat  treatment  of  metals,  is  deserving  of  careful  study  and 
consideration.  Not  only  is  heat  treatment  desirable  for  new  ma- 
terial, but  periodical  annealing  adds  much  to  the  life  of  many 
parts  of  locomotives  and  cars.  No  subject  for  your  considera- 
tion should  receive  more  careful  attention  than  reclaiming  of 
scrap.     Everything  must  in  time  find  its  way  to  the  scrap  bin, 

;  but  should  not  do  so  until  it  has  served  its  last  purpose.  But 
there  is  a  dividing  line  be>'ond  which  it  is  more  economical  to 

•  cast  aside  the  old  and  use  the  new.       :  - :^^- ■■/■/,': ■:^r'--:.-.r:--y-;r.-;i^--,,r 

■V -:■-•;;'.;  :;.;,  ;.:/;■■.  .—  FLUE  WELDING  /Vj  f;A>^^'ol:' j^-'^' 
E.  J  Haskins  (New  York  Central )^ — We  maintain  four  hun- 
dred modern  engines  at  the  Elkhart,  Ind.,  shops.  The  tube  welding 
and  swedging  is  handled  in  the  blacksmith  shop.  We  have  two 
flue  rattlers,  one  23  ft.  long,  and  one  18  ft.  long,  running  about 
■  15  revolutions  per  minute  with  a  load  of  about  two  hundred 
2-in.  flues.  The  2-in,  2Y^-m.  and  3-in.  tubes  are  cleaned  in  these 
rattlers  in  from  two  hours  to  four  hours'  time,  the  variation  in 
time  depending  upon  the  amount  of  scale  on  them.  After  the 
tul)es  leave  the  rattler  they  are  cut  off  at  the  firebox  end  with  a 
belt  driven  cutter,  having  two  rollers  below  with  a  rotary  beveled 
cutter  above.  Thej'  are  heated  and  the  ends  belled  out  on  a  horn 
and  safe  ends  applied.  One  man  swedges  and  welds  tubes  of 
2-in.,  2J4-in.  and  3-in.  diameter.  After  welding  the  tubes  are 
l>rought  to  the  hot  saw,  where  they  are  heated  in  an  oil  furnace 
and  sawed  to  proper  length,  the  operator  of  this  saw  taking  his 
own  measurements  for  length  from  the  boiler.     They  are  then 


.:';-■:•  >^^-^t-:  ■..->•.:. 


placed  upright  in  a  pit  for  the  purpose  of  annealing  the  ends. 
About  five  men  in  the  tube  department  handle  from  six  to  eight 
tliousand  flues  per  month  of  nine  working  hotirs  a  day. 

After  the  flues  are  rattled  we  sometimes  find  them  broken  oflf 
at  the  first  weld,  where  there  are  four  or  five  welds.  This  is 
the  most  severe  test  the  tubes  are  subjected  to.  We  test  all 
tubes  that  have  more  than  one  weld  with  a  hydraulic  testing 
machine  at  300  lb.  pressure,  as  we  frequently  find  defects  in  the 
old  welds.  Our  safe  ends  are  made  from  new  stock.  We  are 
able  to  weld  successfully  steel  on  steel,  or  steel  on  iron.      •-.  .^:.-..  v."; 

When  bringing  a  tube  up  to  welding  heat  great  care  must  be 
exercised  to  heat  uniformly,  not  too  rapidly,  and  be  sure  not  to 
overheat  the  steel  safe  end,  thus  making  it  brittle  and  resulting 
in  failure  in  service,  the  fracture  usually  taking  place  through  the 
steel  portion  near  the  weld. 

The  superheater  flues  of  5j<2-in.  and  5)^-in.  diameter  are  cut  off 
at  the  front  flue  sheet.  After  removal  they  are  brought  to  the 
blacksmith  shop  to  be  cleaned  and  welded.  We  place  about  twenty 
of  these  flues  in  tlie  rattler  and  mix  with  them  one  hundred 
tubes  2  in.  in  diameter.  From  two  to  four  hours  in  the  rattler 
cleans  them  very  thoroughly.  They  are  taken  from  the  rattler 
and  cut  oflF  at  the  firebox  end.  We  do  not  scarf  our  safe  ends 
on  large  superheater  flues,  but  leave  the  safe  end  and  flue  full 
stock.  We  weld  our  superheater  flues  on  the  front  end.  The 
flues  are  then  taken  from  the  cutting-off  machine  to  an  oil  fur- 
nace, heated  and  belled  out  with  full  thickness  of  material  and 
safe  end  applied,  then  put  back  into  the  furnace,  brought  up  to 
a  welding  heat  and  welded  on  the  200  lb.  Bradley  belt-driven 
hammer,  for  which  we  have  constructed  special  mandrel  and 
dies.  We  use  three  men  for  this  operation,  a  flue  welder  and 
two  helpers.  W^e  average  about  II  flues  per  hour  in  welding  and 
about  22  flues  per  hour  in  swedging  on  this  machine.  Superheater 
flues  and  2  in.  tubes  are  electric  welded  in  the  back  tube  sheet. 
We  expect  tubes  so  welded  to  last  three  years.      .•?':'<>::/■■<■'":■■ 

E.  A.  Wilkins  (Pere  Marquette)  stated  that  flue  welding  at  the 
Wyoming  shops  (Grand  Rapids,  Mich.)  of  the  Pere  Marquette 
was  handled  entirely  in  the  boiler  shop.  As  they  are  removed 
from  the  engine  the  tubes  are  placed  on  a  special  truck  of  con- 
venient height.  The  truck  is  then  pushed  by  three  men  to  the 
flue  rattler  and  stock  shed.  The  arrangement  for  filling  the 
rattler  is  such  that  two  men  can  handle  250  or  300  tubes  into  it 
in  10  min.  All  the  work  on  the  tubes  is  done  by  three  men,  in- 
cluding rattling,  cutting  stub  ends,  heating  and  welding,  cutting 
to  length,  testing  and  annealing,  loading  on  the  truck  and  return- 
ing it  to  the  boiler  shop.  The  output  is  at  the  rate  of  60  to  75 
tubes  per  hour  of  either  2-in.,  2%-in.  or  3-in.  diameter,  either  steel 
or  iron.  The  arrangement  of  the  flue  furnace,  welding  machine 
and  swedging  block,  together  with  the  elevated  welder's  rollers, 
is  such  that  the  welding,  heating,  swedging  and  kicking  the  flue 
back  into  the  receiving  rack  may  be  accomplished  by  the  operator 
without  moving  out  of  a  four-foot  circle.  From  the  time  the 
tube  leaves  the  rattler  it  is  never  handled  twice  in  the  same 
operation,  and  the  entire  job  is  completed  at  a  cost  of  3.69  cents 
per  tube.  Superheater  flues  5)^  in.  and  SYz  in.  in  diameter  are 
handled  in  the  same  manner,  but  at  an  increased  cost,  owing  to 
the  fact  that  but  from  15  to  20  of  these  flues  can  be  handled  per 
hour.  All  tubes  are  applied  to  the  boiler  at  a  cost  of  6.535  cents 
each,  making  a  total  cost  of  tubes  out  and  into  the  boiler,  in  100 
lots,  of  10.225  cents  per  tube,  or  $10225  per  hundred.        :;  vj:;// 

MAKING  AND  REPAIRING  FROGS  AND  CROSSINGS     • 

F.  A.  Watts    (Delaware,   Lackawanna  &  W^estern)    described 
the  method  employed  in  the  frog  and  switch  shop  at  Dover,  N. 
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J.,  where  a  large  amount  of  new  work  is  handled.  The  shop  is 
divided  into  three  departments;  a  blacksmith  shop,  where  all 
forsinps,  plate  work,  rod  work  and  switch  stand  shafts  are  re- 
paired ;  the  planing  and  drilling  room,  and  the  erecting  floor, 
where  work  is  assembled,  bolted  up,  riveted  and  finished  ready 
for  shipment.  All  rail  drilling  is  done  on  a  four-spindle  multiple 
drill  and  planers  of  the  heaviest  type  are  in  use. 

The  monthly  output  of  this  plant  was  given  as  follows : 

■,-,■"         150-175  switch  points.  "'••'•."■.. 

•'''  ••         150-175  pairs   frogs  complett-.        >• -'    -'v'  .     ; ■'"   -.  .;    .'.■•'  '  ;,  .-• -'.■.:.^';. 

■.'■;•.'.      -      8-10  crossings  of  various  angle*.';    ■'.      ■■;'••:■■:■.■■■.•-•/•'■.'  •>•■•':''-•:' 

■..•■''I.-..        6-8  slip  switches.  ',     '    ■'■■-'•      ■*■■"-''..■.-;■':•'. 

'•'•-.■     JOO-150  switch   stands.  •...'.  •!,     ■• 

500  pairs  of  comprdiiii.se  angle  liars   (apprnximately). 

Rails  are  received  by  the  carload  and  enter  the  shop  near  the 
rail  bed,  where  they  are  imloaded.     They  are  then  handled  to 

,  the  saws  by  two  operators,  who  saw  them  to  length  and  deliver 
them  to  the  drilling  machine.  They  are  then  passed  to  a  bench, 
where  the  reinforcing  bars  are  riveted  on,  after  which  they  go  to 
a  planer  and  then  to  a  second  planer  for  the  last  operation. 
They  are  then  passed  to  the  bender  or  straightening  machine  and 
thence  to  the  riveting  bench,  where  the  lugs  are  riveted  on.  A 
pair  of  points  has  not  traveled  over  50  ft.  from  the  saws  in  any 
direction  during  these  operations.  The  labor  cost  on  a  16-ft. 
6-in.  switch  of  101  lb.  rail  is  approximately  $4.    :/;.'■•.';': ■'•'.: 

In  making  frogs  the  points  and  side  rails  are  passed  from  the 
saws  in  one  direction  to  the  bending  machine,  where  they  are  bent 
to  template,  next  to  the  drilling  machine,  where  they  are  drilled 

.  for  riveting  together,  and  thence  to  the  planer  room,  where  opera- 
tions are  performed  on  three  planers.  The  point  and  side  rails 
are  riveted  together  near  the  last  planer,  and  then  pass  to  the 
erecting  room.  The  wing  rails  when  sawed  go  in  the  opposite 
direction,  passing  directly  to  the  erecting  room,  where  the  bender 
and  drill  presses  used  on  them  are  located.  The  handling  of 
material  is  facilitated  by  the  use  of  tramway  tracks  and  air 
hoists,  and  the  arrangement  of  the  plant  is  such  that  when  fin- 
ished the  frogs  are  piled  not  over  125  ft.  from  the  rail  pile  whence 
came  the  new  materiaL,    •     v  -f  •••  :■     •;•,:.;•.■.•.. 

The  cost  of  cutting  up  old  ^rog;,  handling  the  scrap  material 
to  and  from  the  hammer,  and  placing  it  in  piles  ready  for  ship- 
ment never  exceeds  20  cents  per  frog.  This  low  cost  is  due  to 
the  use  of  a  special  rivet  buster  of  local  design.  In  cutting  up 
old  frogs  all  frog  plates,  reinforcing  bars,  tie  plates,  spikes,  bolts, 
nuts  and  other  material  fit  for  future  use,  or  which  can  be  rc- 
claime«l,  is  saved,  with  a  net  saving  to  the  company  of  $25,000 
per  year  more  than  would  be  received  if  the  material  were  sold 

for    scrap.  _,  .    —    ..:'■_.:..■.    »••■;./,,      .  ...      ..    r;  ..   ;,.-'.   ;.■  -.^    .   ■,..-^,.;^.. 

CARBON  AND  HIGH-SPKED  STEEL      ;     f  .  v? 

H.  AV.  Loughridge  (Pittsburgh  &  Lake  Erie)  :  Nearly  every 
mechanical  magazine,  each  month,  has  an  article  of  some  kind 
on  steel  and  its  uses.  The  steel  makers  furnish  working  direc- 
tions for  each  kind  of  steel  that  is  made  by  them.  It  would 
therefore  seem  that  with  so  much  information  and  data  at  hand 
it  would  be  impossible  to  go  wrong,  were  it  not  for  the  fact  that 
fully  two-thirds  of  the  articles  written  are  not  read  by  the  men 
who  do  the  work.  The  articles  are  all  good  and  written  by  men 
who  thoroughly  understand  what  they  are  writing  about,  but 
their  enthusiasm  carries  them  away,  with  the  result  that  the  man 
on  the  job  or  at  the  forge  is  lost  in  a  dense  fog. 

In  considering  the  forging,  annealing,  hardening  and  tempering 
of  the  various  grades  of  straight  carl)on  steel,  we  are  confronted 
with  a  much  more  ditticult  proposition  than  when  considering 
high-speed  steel,  from  the  fact  that  most  carbon  steel  has  a  very 
limited  range  of  treatment,  being  more  sensitive  and  easily  ruined 
in  forging  and  hardening.  Therefore  greater  care  must  be  taken 
in  selecting  the  kind  of  steel  most  suited  to  the  kind  of  work  it  is 
to  be  used  for  and  on  ascertaining  and  following  the  correct 
method  of  forging  and  hardening  to  produce  the  best  results. 

We  have  heard  considerable  about  the  critical  temperature 
of  steel,  the  fact  being  emphasized  that  this  is  the  proper  heat 
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to  harden,  but  we  do  not  hear  anything  about  the  forging  opera- 
tion, which  has  just  as  much  ko  do  with  the  life  of  the  steel  as 
the  hardening  process.  In  facti  no  amount  of  heat  treatment  will 
be  of  any  use  if  the  forging  has  not  been  properly  done.  This 
also  applies  to  the  annealing  Iprocess,  which  must  be  properly 
done.  A  simple  way  to  overcome  this  trouble  would  be  to  put  it 
up  to  the  company  from  which  your  steel  is  purchased.  Let 
them  give  the  carbon  content,  the  forging  temperature,  the  hard- 
V  ening  temperature,  the  annealing  temperature.  After  receiving 
•  this  information  and  following  the  instructions,  if  the  steel 
should  be  a  failure  it  will  be  tip  to  manufacturer.  High-speed 
and  carbon  alloy  steel  seem  to  ^e  coming  into  quite  general  use, 
and  as  both  of  these  require  hipjier  temperatures  for  forging  and 
hardening,  carbon  steel  must  aijd  does  suffer.  As  it  was  a  hard 
proposition  to  get  men  to  heat  to  a  high  heat  when  high-speed 
steel  was  first  introduced,  it  is  now  equally  hard  to  get  them  to 
heat  carbon  steel  at  a  low  he^t.  The  majority  of  failures  in 
carbon  steel  can  be  traced  to  tool  high  heat  either  in  the  operation 
of  forging,  annealing  or  hardening.  Keep  the  heat  down,  never 
forge  below  the  critical  point,  never  anneal  below  the  critical 
point,  always  harden  at  the  lowest  heat  at  which  the  steel  will 
harden,  and  be  sure  that  the  fdrging,  annealing  and  hardening 
heats  are  uniform.  By  a  unifoi^  heat  I  do  not  mean  that  you 
should  let  the  heat  go  away  up  t^  1,600  or  1,700  deg.  F.  and  then 
cool  back  to  1,450  or  1,500  deg.  F.,  and  attempt  to  harden  then. 
As  an  example,  heat  a  piece  ol  steel  to  1550  deg.  F.,  let  it  cool 
liack  to  1,450  or  1,475  deg.  F.  and  quench.  Break  the  end  and  you 
will  find  the  steel  will  show  the  effect  of  1,550  deg.  F.  High- 
speed steel  must  be  heated  to  ^  much  higher  temperature  for 
forging  and  tempering  than  carbon  steel.  A  temperature  of 
1,400  deg.  F.  to  1,600  deg.  F.  is  skifficient  for  most  carbon  steels. 
High-speed  steel  requires  from  jl,800  deg.  F.  to  2,300  deg.  F. 
It  is  best  at  all  times  to  follow  the  instructions  of  the  makers. 
High-speed  steel  should  never  be  forged  below  a  bright  yellow 
heat.  If  unable  to  finish  the  job  m  one  heat  put  it  back  into  the 
fire  and  finish  in  a  second  or  tliird  heat  if  necessary.  Heavy 
lathe  tools  should  be  put  into  theifire  after  forging  and  warmed 
up  to  1,450  or  1,500  deg.  F.  an*  allowed  to  cool.  This  will 
relieve  any  strain  that  may  hav(  been  set  up  in  the  forging 
operation. 

Tempering  of  Taps  and  Dies. — ' 
L.  E.  shops  at  McKees  Rocks,  Pa. 
furnaces  are  in  constant  use ;  one  i 
and  the  other  between  2,000  and 
taps  and  dies  hardened  in  the  1  )w  temperature  furnace,  the 
heat  always  depending  upon  the  ci  itical  point  of  the  steel  being 
used.  Then  cool  in  clean  water  a  abotit  60  deg.  F.  They  are 
then  drawn  in  oil  at  450  or  500  t  eg.  F.  The  larger  tools  are 
treated  in  the  same  manner,  only  tl'  ey  are  held  in  the  water  until 
the  vibration  ceases,  then  put  into  ;old  oil  until  cold  and  drawn 
immediately  to  the  desired  temperature  in  oil.  High-speed  steel 
is  first  preheated  in  the  low  temperature  furnace  to  about  1,450 
deg.  F.,  then  put  into  the  high  terrperature  furnace  and  held  at 
al>out  1,900  to  2,000  deg.  F.,  then  q  lenched  in  the  oil  and  drawn 
to  500  or  600  deg.  F.,  the  temper  dei  ending  on  the  tool.      v  -.';  7 •■;•'■ 

\  V-^. ■.>.■.  .  /:.  ^.'.l-  .■'.■;'■'■'■;■ 

mscussioK  ■•■-•••■  ;c':  .<■"■■-■.;■'"-■  v. 

The  importance  of  care  in  heatiiig  steels  was  brougfit  out  In 
the  discussion  and  there  was  a  pronounced  expression  among  the 
members  in  favor  of  the  use  of  mo(dern  appliances  in  the  heat 
treatment  of  steel,  especially  in  th<  manufacture  of  taps  and 
dies  and  reamers.  Where  the  opien  fire  must  be  used  the 
importance  of  regulating  the  temperature  of  the  fire  to  agree 
with  the  temperature  desired  in  the  steel  was  brought  out,  as  it  is 
impossible  to  take  a  red  heat  out  ^f  a  white  fire.  To  insure 
against  warping  of  reamers  and  taps  ^he  importance  of  providing 
a  perfectly  straight  forging  before  ifinishing  in  the  lathe  was 
emphasized,  good  results  having  been  consistently  obtained  where 
this  practice  is  followed.  The  use  o^  carbon  steel  is  being  con- 
siderablv  reduced  bv  the  introduction  of  allov  steels.     It  is  the 


he  methods  used  at  the  P.  & 

are  as  follows :     Two  muffle 

;  kept  at  1,400  to  1,450  deg.  F., 

200  deg.  F.     All  carbon  steel 
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general  opinion  that  many  of  the  failures  in  forging  and  heat 
treating  steels  which  are  attributed  to  the  blacksmith  are  due  to  a 
lack  of  knowledge  on  his  part  as  to  the  quality  of  the  steel  and 
iiierefore  as  to  the  proper  methods  of  heating  for  forging  and 
hardening  in  the  shop.         '•'' '•      •'     '"'' '  r'^:>;;>.  ;'/ <. -^ 

.  -^■:h-:^y^.::-:..:X  ':■■■■•■  ;.       PIECE  WORK  - W■■>::^■'■^V■:■■^•(:< 

P.  T.  Lavender  (Norfolk  &  Western)  :  When  we  have  a 
piece  of  work  which  is  standard  and  will  be  ordered  in  sufficient 
quantities  to  justify  setting  a  price,  we  first  make  our  necessary 
(lies  and  formers  for  either  the  drop  hammer,  forging  machine  or 
hulldozer.  The  dies  are  then  tried  to  see  that  the  work  done  is  in 
accordance  with  blue  print  and  the  workman  and  foreman  then 
agree  on  the  price  to  be  paid.  I  have  found  that  by  following 
this  rule  of  handling  piece  work  there  is  no  difficulty  in  getting 
along  with  the  men.  We  are  told  that  the  piece  work  system 
causes  men  to  do  their  work  hastily  and  carelessly.  We  can 
easily  see  that  this  is  not  true,  for  in  such  cases  as  unsatisfactory 
work  is  done  it  is  turned  back  to  the  man  to  be  done  over  on  his 
own  time.  Piece  work  brings  out  the  best  in  a  man  and  it  teaches 
him  how  to  handle  himself  and  to  think  ahead.  It  makes  a  man 
.<ielf -reliant. 

'  A.  W.  Ackley  (Delaware,  Lackawanna  &  Western)  :  Some 
foremen  have  the  idea  that  piece  work  is  simply  a  way  of  in- 
creasing wages  and  forget  that  by  altering  the  price  on  this  or 
that  job  they  are  simply  destroying  the  object  of  piece  work  and 
making  trouble  for  themselves.  Prices  cannot  be  changed  to 
favor  one  man  and  not  another  without  causing  friction  among 
the  men.  When  the  foreman  changes  the  method  of  doing  a 
rcrtain  piece  of  work  the  price  should  be  adjusted  at  once.  I 
have  known  cases  where  changes  have  been  made  and  the  price 
left  unchanged  in  which  the  foreman  eventually  had  to  resign 
simply  because  he  had  not  taken  advantage  of  the  tools  he  had 
treated. 

Some  foremen  leave  the  making  and  repairing  of  parts  to  the 
judgment  of  the  blacksmith  doing  the  work.  Naturally  this  man 
is  going  to  take  the  easiest  and  best  paying  method  for  himself. 
Vou  may  have  all  kinds  of  prices  for  straightening  certain 
•  lasses  of  work  and  allow  the  highest  price  all  the  time.  Spring 
hangers  may  be  sent  from  the  erecting  shop  for  annealing  and 
the  blacksmith  will  touch  up  the  end  and,  of  course,  close  the 
holes  when  they  are  not  worn  enough  to  warrant  such  additional 
work.  The  blacksmith  foreman  should  see  personally  all  work 
coming  to  the  shop  and  be  in  a  position  to  say  just  what  should 
be  done  in  all  cases.  When  setting  piece  work  prices  the  foreman 
should  see  that  the  method  of  doing  the  work  is  according  to  his 
instructions,  as  in  numerous  cases  work  can  be  made  to  take 
much  more  time  when  setting  a  price  than  after  the  price  has 

been  set.       Vj;-;x.  ^iW-"  <^:>; -" ::  c^'.  ^^v.>;'i  -■■ji-'- 

J.  H.  Daltry  (Erie)  :  We  work  about  60  per  cent  piece  work 
at  our  Buffalo,  N.  Y.,  shops,  both  on  repair  and  new  work,  and  I 
consider  it  the  best  way  of  doing  work.  After  a  man  works  on 
piece  work  he  does  not  want  to  return  to  day  work.  It  is 
claimed  that  as  good  work  is  not  secured  under  the  piece  w  ork 
system  as  by  the  day,  but  I  do  not  think  that  is  true.  W^e  very 
seldom  have  a  job  to  be  done  over.  If  a  man  is  required  to  do  a 
poor  job  over  again  on  his  own  time  he  will  be  more  careful 
afterwards  to  do  his  work  right  the  first  time.   :■.  _■    .;%.•;,.■•■•,>    . . 

RECLAIMING  SCRAP 
Thomas  M.  Ross  (Buffalo,  Rochester  &  Pittsburgh)  :  The 
scrap  pile,  when  properly  handled,  is  one  of  the  most  economical 
and  important  features  in  connection  with  railroad  service.  In 
many  instances  material  can  be  found  in  the  scrap  pile  which 
answers  the  purpose  as  well  as  new  material.  For  instance,  old 
rake  handles,  brake  levers,  brake  rods,  jaws,  brake  hangers,  etc., 
can  often  be  used  again  to  advantage.  Old  arch  bars,  draw  head 
pockets,  truss  rods,  etc.,  are  re-rolled  into  different  sizes  of 
round  iron,  which  is  then  used  in  the  manufacture  of  bolts,  grab 
irons,  engine  rakes,  and  used  for  general  repair  work.  The  arch 
bars  are  sheared  into  small  pieces,  and  the  draw  head  pockets 
are  cut  into  pieces  by  acetylene  pas.   These  pieces  are  then  heated 


in  the  furnace  and  split  by  rolling  machine,  and  then  rolled  into 
the  different  sizes  of  round  iron  required.  These  methods  are 
only  adopted  when  rolling  smaller  than  one  inch  round  iron.  When 
rolling  one  inch  round  iron,  and  over,  whole  arch  bars  are  used. 
Steel  crank  pins  are  used  in  numerous  cases  for  making  wrenches 
and  small  forgings.  Coil  springs  are  extensively  used  in  the 
manufacture  of  car  repairer's  drift  pins,  and  pinch  bars.  Tire 
steel  is  principally  used  for  making  car  repairer's  hammers,  and 
coal  picks.  It  is  not  suitable  for  tools  that  must  withstand  blows 
from  sledges,  owing  to  its  tendency  to  break  off  in  chunks. 
Machine  tools  which  become  too  short  or  otherwise  defective  are 
drawn  out  and  made  into  smaller  tools. 

J.  Tootell  (Chicago  &  North  Western)  :  The  North  Western 
1)egan  to  sort  out  scrap  about  20  years  ago,  each  year  doing  a  little 
more.  Some  five  or  six  years  ago  we  went  into  the  proposition 
more  extensively  and  reclaimed  everything  of  usable  value.  Two 
shops  were  built  of  lumber  from  old  cars,  one  24  ft.  by  180  ft., 
and  the  other  40  ft.  by  180  ft.  These  shops  contain  the  following 
equipment:      •   :.  ^-v  .    . .  ^^         .-■>'    -"^-k-:^: ^-yyv.-^'/  ~.\ :■<<{■: 

5   Bradley  lianiiiiers  for  straishtening  old  bolts.         .;'.•..'.''■  ."-.'S' ." ; ..'^.■.••''••.-i 
4  nut  strippers  to  strip  nuts  from  bolts  and  rods.        '  ■    ~   '   ""'     ■'*'    '    '  ■' 
3  double  and  one  single  shears  for  cutting  old   liolts  to  length  and   also 

for  cutting  up  scrap  and  rods  for  the  rolling  mills. 

1   steam   haniiner    for   removing   pockets   from    old   couplers,   straighteninc 

ileadwood  plates,   draft  stems,   brake  levers,   etc.    ■  .     •■■j..-\~;,r..-,;... :;  .:\-.;- ■;■,•■; 

1  upright  power  hammer  for  straightening  rods*  -    '       -.>/-.-.,'  '-' .  '•.:■'■   ~ '■'-   -.'. 

2  rolling  mills  to  roll  from  H  in.  to  2  in.  round  iron.  '     ."■'■,■•;■"  XiV 

3  oil  furnaces:  One  for  the  steam  hammers,  two  double  furnaces  for 
the  rolling  mills,  one  for  springs,  and  the  other  for  straightening  miscel- 
i.ineous  material.  ■.:■;'>••.■■■%."-  V: 

1  small  bulldozer  for  bending  pin  lifters,  brake  hangers,  etc. 
1   drill    press    and     emery     wheel     for    repairing     old     monkey     wrenches, 
shovels,  etc.  ■-■:-.:    ^•..- ■■•>.-.-  .,.-^-^  .•■ '.,.     ■..- 

1   machine   for  making  new   grab  ironiLT*  ' 'y  '    ' ;       "'    '        '  '"'">  '         '-'■"'■ 
3  forges  for   straiphtening  connecting  rods,   grab  irons,   and    switch   rods. 

We  have  a  spring  plant  for  resetting  and  tempering  coil  springs 
and  a  tester  for  testing  them  before  they  are  put  in  service.  We 
also  repair  all  switch  stands  in  these  shops,  all  air  cylinders, 
valves,  steam  and  air  hose,  straighten  track  spikes  and  sort  out 
nuts  and  washers.  From  20  to  25  cars  of  scrap  are  unloaded  per 
day ;  about  five  old  cars  are  burned  and  seven  broken  up  per  day. 
All  scrap  is  sorted  as  it  is  imloaded,  and  distributed  to  the  various 
shops  where  repairs  are  to  be  made. 

The  following  statement  will  give  an  idea  of  some  of  the  work 
turned  out  in  the  reclaiming  plant  in  one  month :  Rerolling  iron, 
^4  in.,  ?8  in.  and  1  in.  round,  361,791  lb. ;  straightening  and  cutting 
to  length  old  bolts  and  rode,  257,950  lb.;  3,1.^8  draw  bar  and 
truck  coil  springs  reset  and  tempered.  These  items  cover  only 
the  material  reclaimed  from  condemned  cars.     -  -         . 

C.  L.  Gay  (Atlantic  Coast  Line)  :  We  have  been  reclaiming 
all  of  the  round  iron  used  from  ^  in.  to  1  in.  in  diameter.  This 
is  done  on  an  Ajax  rolling  machine.  Manufactured  material 
which  has  been  used  and  thrown  into  the  scrap  pile  bent  up  in 
various  shapes  is  sorted  out  and  hauled  to  a  two-door  Ferguson 
oil  furnace  about  8  ft.  long.  Two  men,  one  at  each  door,  fill  up 
the  furnace ;  after  the  material  is  heated  it  is  taken  to  a  straight- 
ening slab  and  brought  back  to  shape.  W'hen  cool  it  is  removed 
to  a  platform  nearby,  from  which  it  is  used  as  needed.  The 
following  is  a  summary  of  the  operation  of  the  reclaiming 
rolls  at  the  South  Rocky  Mount,  N.  C,  shops  for  the  month  of 
December,  1914:^:  :,.    ■■y-.-':  , :  •'--::'i';:^  _-';':"S '^''vyiJ'O'.:-- V  ^'.!r-:^.^ 

The  amount  of  rotmd  iron  from  y^  in.  to  1  in.  in  diameter  re- 
claimed for  the  month  was  51,803  lb.,  the  saving  account  of  re- 
claiming (difference  between  price  of  new  iron  and  scrap  value) 
being  $336.72,:; -^^  ;'..■;  ;-.  ■   '   y"^};  'l^^.);  :'-y:.z  ./^■^'^J't,,:-.  ' :; 
:.  v  ;;;-•''/  -v^;^.  ;.^X'  .  ;V  A     Cosr  of  Reclaiming,  ~..'«;•;;^y•^':".■<r■^■•.;^. 

V'f.OOO  lb.  at  contract    price   of   $2.50    per    ton.  ..................  i      $37.50 

21,803  lb.  at  day  rates   (includes  the  time  of  one   head  roller,  one 
assistant   head   roller,  one  head   feeder  and   two  assistant   feeders 

for  39  hours  each) 72.82 

Total  cost  of  fuel,  electricity,  overhead  charge  and  repairm,.,>>^,,i,     148.92 


•Total  cost   of  reclaiming    •V-^^^---^-Ty,^yr'-''-'l'-fm^-ii,'^.^i' 4221.74 

Deducting  $221.74  from  $336.72  leaves  a  net  saving  of  $114.98 
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for  the  11  days  of  operation  during  the  montli  of  Deccmhcr,  1914. 
,:';::        SPRING  MAKING  AND  REPAIRING 
jV;  Thomas  E.  Williams  (Chicago  &  North  Western)  :     In  so  far 
as  possible,  all  the  spring  work  for  a  system  should  be  concen- 
trated at  the  main  shop  of  the  company.     Small  outlying  plants 
do  not  pay,   for  sijrin*:  work   should   tnulcr   no  condition  be  at- 
tempted without  proper  machinery  and,  as  a  rule,  it  is  not  advisa- 
ble to  install  such  machinery  at  outlying  points  on  account  of  the 
small  amount  of  work  to  be  done.     Once  there  becomes  work 
enough  to  allow  of  the  installation  and  operation  of  the  proper 
spring  making  machinery,  further  expansion  is  very  easily  taken 
care  of,  because  the  same  number  of  machines  are  necessary  for 
a  relatively  large  amount  of  work  as  for  a  small  amount.     While 
the  quantity  of  work  is  still  small  a  workman  may  operate  more 
than  one  machine.   For  instance,  at  the  Chicago  shops  of  the  North 
Western,  four  machines  are  required  to  prepare  the  steel  for  use. 
At  present,  one  man  and  two  helpers  operate  all  four  machines. 
Should  the  amount  of  work  increase  all  that  would  be  necessary 
would   be   to  hire   more   operators.     The   tempering    furnace   is 
most  influenced  by  quantity  of  work.     Provision  must  be  made 
for  more  doors  in  case  of  an  increase  of  work.     Practically  the 
same  equipment  is  suitable  for  both  new  and  repair  work. 
:*  For  the  manufacture  of  new  springs  the  material  is  received 
in  bars  from  12  ft.  to  18  ft.  in  length.     The  first  operation  is  to 
cut  the  bars  into  proper  lengths.   All  pieces  of  the  same  length  arc 
cut  at  the  same  time.    The  next  operation  is  that  of  pimching  the 
leaves  requiring  it  and  the  third  operation  is  that  of  centering 
all  plates  on  a  nibbing  machine.     The  next  operation  is  rolling 
out  the  ends  of  the  leaves,  which  are  now  ready  for  fitting  and 
tempering.     A  standard  form  is  kept  for  the  first  leaf  of  every 
standard  spring  and,   when   this  first  leaf   has   been   rolled   and 
hardened,  all  the  remaining  leaves  are  easily  made  by  rolling  to 
the  preceding  leaf.     The  rolling  and  tempering  are  done  at  the 
same  heat,  about  1,650  deg.  F.    As  soon  as  the  leaf  is  shaped,  it  is 
plunged  in  an  oil  bath  and  allowed  to  cool,  after  which  it  is 
placed  in  the  furnace  and  allowed  to  remain  there  until  the  oil 
flashes.     The  leaves  are  then  piled  in  their  proper  order  and  are 
ready   for   banding.     This  is  done  by  first  gripping  them   in   a 
hydraulic  clamp  and  slipping  on  a  temporary  band  which  holds 
them  initil  the  permanent  one  is  applied.     For  the  application  of 
the  permanent  band  a  hydraidic  press  is  used.     The  band  is  first 
heated  to  about  1,850  deg.  F.,  slipped  over  the  spring  and  then 
squeezed  in  the  press  and  held  until  cool.     The  spring  is  now 
ready  for  service  except  for  painting.     Occasionally  springs  are 
tested   to   see  that   the  proper   standards   are   being  maintained. 
Repair  work  is  handled  practically  the  same  way  as  new  work. 
All  spring  bands  used  are  machine  made.    After  the  material  has 
been  sheared  oflF  to  the  proper  length,  it  is  bent  into  a  U  shape 
on  a  bulldozer,  and  the  weld  made  in  a   forging  machine.     No 
broken  bands  are  repaired,  as  the  machine  made  bands  are  so 
cheap  that  a  band  once  broken  is  scrapped. 

For  shaping  material  five  machines  are  used :  A  combination 
shearing  and  punching  machine ;  a  roll  served  by  a  furnace,  for 
tapering  leaf  ends;  a  nibbing  machine  for  putting  tlie  centers 
in  the  leaves ;  a  trimming  machine,  and  a  gibbing  machine.  The 
fitting  and  tempering  apparatus  includes  a  furnace  for  heating 
and  tempering  face  plates,  tanks  for  oil  baths  and  hand  rolls  for 
rolling  the  leaves  to  shape.  The  finishing  machinery  includes  a 
hydraulic  clamp,  a  hydrauHc  banding  press  served  by  a  furnace 
for  heating  bands,  and  a  testing  machine  for  trying  the  springs. 
For  the  operation  of  this  equipment  fifteen  men  are  regularly  ,\ 
employed 

C.  V.  Landrum  (Nashville,  Chattanooga  &  St.  Louis)  :  I 
found  that  on  springs  rolled  with  the  convex  roller  on  the 
bottom  the  plate  was  cupped  so  that  when  loaded  the  strain  was 
on  the  edge  of  the  plate,  making  it  much  easier  to  break.  I  re- 
versed the  conditions,  which  had  the  effect  of  putting  the  tension 
on  the  center  of  the  plate,  and  compressed  the  edges.  The  result 
proved  satisfactory,  as  it  reduced  the  number  of  failures  from 
that  cause.    The  plates  are  rolled  and  cooled  off  at  the  same  heat, 
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then  another  hot  plate  is  rollea  on  it.  which  is  all  the  drawing  the 
s]>ring  sets.  The  most  of  our\  failures  have  from  one  to  three  top 
plates  broken,  and  in  ninetetn  times  out  of  twenty  the  balance 
of  the  spring  retains  its  corr«ct  set,  requiring  very  little  work  to 
put  it  back  into  service.  W  :  use  crude  oil  for  tempering  pur- 
poses, with  air  from  the  slion  blast  to  keep  it  cool.  We  have  a 
shop-made  machine  which  welcall  a  spring  machine.  It  will  nib, 
roll,  trim,  slot  and  crimp  the  main  plate  for  the  gib,  all  in  one 
machine  worked  by  air.  We  a  so  have  an  attachment  that  centers 
the  plate  lengthwise  and  sidew  se,  leaving  no  measuring  or  center 
punching  to  be  done. 

If  we  could  get  the  same  gr;  de  of  steel  all  the  time,  the  spring 
failures  would  be  reduced  to  ajvery  great  extent.  Different  grades 
of  steel  mixed  together,  calling  for  different  treatment  which  can 
not  be  given,  for  the  simple  reison  that  the  smith  cannot  tell  one 
grade  from  the  other,  will  forever  cause  spring  troubles,  and  the 
sooner  the  railroads  realize  thi:  fact  the  sooner  they  will  save  the 
money  that  now  goes  to  the  sp  ing  steel  scrap  heap.  ._■  ."  j.  ,■    •    ..;\.'  i' 

Geo.  P.  White  (Missouri,  Kansas  &  Texas)  :  All  of  our  spritlgs; 
are  repaired  on  a  store  deparwnent  shop  order,  thereby  keeping 
a  stock  of  springs  on  hand,  ind  not  returning  to  the  engine 
direct.  By  this  system  we  repair  our  springs  in  lots  of  not  less 
than  six  of  each  class.  We  ha\  e  a  template  for  our  main  plates, 
fitting  all  six  main  plates  to  tht  template.  Our  first  plates  fitted 
are  cool  enough  to  proceed  wi  h  the  second  plates  by  the  time 


Fig.    1 — Locomotive    Spring    Hanger        '     ' "  '  ■ 

the  sixth  plate  is  fitted.  This  way  there  is  no  loss  of  time  wait- 
ing for  plates  to  cool  in  the  oil,  and, flashing  the  temper.  After 
the  entire  springs  have  been  fitted  u|)  they  are  turned  over  to  a 
helper  to  flash  the  temper.  This  is  fone  in  muffled  chamber  at 
a  much  lower  temperature  than  in  the  fitting  furnace,  thereby 
eliminating  a  large  number  of  brokei  plates  caused  by  edges  of 
the  steel  spring  being  drawn  and  the  renter  remaining  hard ;  also 
spring  not  carrying  the  load  on  acco  mt  of  temper  being  drawn 
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too  far.     Our  bands  are  bent  on  a  bulldozer  and  welded  up  on  a 
forpinj:   machine   at    a   very    low    cost    compared    with    the   old 
methods.    They  are  pressed  on  with  a  hydraulic  machine  such,  as 
is  used  in  nearly  all  larpe  repair  shops.  .    '  •;  . '.  ■' '-  '^  '  :■ : 

Each  spring  has  the  class  number  and  date  repaired  stamped 
on  the  band.,    .......   ;;>;,■  ._       /-.;  ,..-' •    v  L^<  ;•  v'^ - 

niscussiON 

Attention  was  called  to  the  need  of  proper  appliances  in  the 
manufacture  of  springs,  especially  in  the  heatin.tr  and  drawing  of 
the  plates.  The  question  of  tapering  the  ends  of  the  leaves 
brought  forth  considerable  discussion.  This  practice  has  been 
abandoned  by  the  Pennsylvania  and  the  Lehigh  Valley,  the  leaves 
being   sheared   and   hardened   without    finish    on   the    ends,    with 


•:.Fig.    2 — Cup    and    Blocks 


for    Forming 
Fig.    1 


Spring    Hanger    Shown    In 


;•;  apjiarently  satisfactory  results.     Several  of  the  members,  how- 
ever,  objected   to  this   practice  on   the   ground   that   it   tends   to 
destroy  the  uniformity  of  the  flexibility  of  the  springs.     The  use 
of  machine-made  spring  bands  is  quite  general.     They  are  ap- 
plied with  a  banding  press  and  allowed  to  cool  while  clamped  in 
tlie  ])ress,  thus  preventing  the  tension  of  the  spring  from  stretch- 
ing the  hot  band.    The  fact  was  emphasized  that  one-fourth  of 
trouble  with  plate   springs  is   the  varying  quality   of   steel,   the 
variations  being  unknown  to  the  blacksmith,  who  is  thus  unable 
^  •  to  handle  the  material  properly.       v.  ::-■  .^K' i^:".-^;  jr;  ^  ^.r^/' i '^' :' 
.  "-    J-  W.  Russell  (Pennsylvania  Railroad)  stated  thai  where  pyro- 
."   meters  arc  used  they  should  l)e  checked  by  means  of  a  test  pyro- 
r-Hneter  kept   for   that    purpose.      The   test   pyrometer    should    be 
checked  occasionally  by  means  of  a  salt  bath,  the  melting  point 
of  salt  being  very  near  to  the  high  point  used  in  heat  treating 
spring  steel ;  that  is,  about  1,472  deg.  F.    Two  plates  from  each 


day's  production  should  be  subjected  to  a  transverse  deflection 
test.  Mr.  Russell  submitted  the  accompanying  table  showing  the 
deflections  for  various  spans  and  thicknesses  of  material,  which 
indicate  that  tlie  material  has  an  elastic  limit  of  not  less  than 
120,000  lb.  per  sq.  in.,  providing  the  material  does  not  receive  a 
permanent  set  to  exceed  .01  in.  .\fter  the  deflection  test  the 
plates  should  be  broken  and  the  angle  at  which  failure  occurs 
observed.  This  angle  should  not  be  less  than  shown  in  the 
table ;  the  greater  the  angle  the  better  is  the  heat  treatment. 
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^^>?;-v■;:■/,A^:"^^;::^;;••  CASE  HARDENING    ;  ;;:^v .'6.-:- •-■;. r^v--. 

C.  V.  Landrum  (Nashville,  Chattanooga  &  St.  Louis)  :     I  use;, 
the  old  method  of  casehardening — bone  meal,  old  leather,  pulver- 
ized charcoal   and   a  little  sprinkling  of   prussiate  of   potash.     I 
use  a  drum  12  in.  in  diameter  and  from  two  to  four  feet  longp,--: 
the  length  being  governed  by  the  amount  to  be  hardened.     I 
turn  a  slight  flange  on  one  end  of  the  drum,  stand  it  on  end,  cut... 
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out  a  piece  of  54  in.  or  y%  in.  iron  to  fit,  then  drop  it  in  and  put' 
about  two  inches  of  fire  clay  on  top  of  it,  pack  it  well  so  as  to 
make  it  as  near  air  tight  as  possible,  then  put  in  about  2  in.  or  3 
in.  of  bone  meal  and  old  leather,  cut  up ;  then  a  layer  of  pieces 
to  be  hardened  is  packed  in.  Space  is  left  at  the  top  for  two  or 
three  inches  of  fire  clay,  which  is  held  iti  place  by  another  54  »«*•' 
or  yi  in.  iron  plate,  a  Y%  in.  l)olt  passing  through  holes  in  the  drum 
to  keep  it  in  place.  It  is  then  placed  in  the  furnace  and  kept  1,600 
or  1,700  deg.  E.,  as  near  as  I  can  come  to  it  without  a  pyrometer. 
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■    ivr  lljti  II  fiiiysi  tjf  ovii"!itu»n  ilttriiii;  tlu:  month  t>i'  iHrtmlKT.  1<'14. 

70%^  si»Ri\(;  M  \Ki\<;  \M>  Ri:i»AiRi\(; 

...     Thorn  us  E.  W  illiams;  ((.'lUt-ajiO  \   Xdttli  Wf^tiiii  i  .     In  >u  t;ir 

Ji>  posm'Mc.  all  tilt'  sprint;  work   t«>r  a  vystnn   >luniUl  l)c  conciii- 

,  -trutcd  at  the  main  shop  ot  tlic  cnmpany.     Small  oiitl\inji  plant.>> 

.     <lo  not   pay,    lor   sprini^vvork   shoulfl   nn<iir   no  roiidititin   ht-  at- 

.   -tt'tnpted  without  proper  niachincry  ami,  as  a  ru]f.  it  is"  not  advisa- 
hle  to  install  ^\nh  machimry  at  oiitlvini;  i>oint>  on  acconnt  of  tlu' 

..VmuU  amount  «>t    work  to  l.r  donr.     Oiicr  thirt'  hivonu-s   work 
■Vtiouiih  to  allt>w   oi  till-  installation  and  operation  of  the  prot)er 

,  s-jirin.L:  hiakiiiij  inUchitUiy,  Inrllui  i  \iian»ion  is  \tr\  ta>il>  taken 
care  of.  lieian>e  tlu-  ••anie  niiniliev  of  machines  are  neoe'^-ary  for 
a  relatively  lariie  amount  of  work  as  for  a  small  amoimt.  While 
the  quantity  of  work  i-»  .still  small  a  workman  tnay  operate  morr 
than  otie  m;vchiue.  For  in-taiu*..  at  llu- <  liicajo  »lioii~  o|  tlu-  Xortii 
Western,  four  machine'"  are  required  t«)  prepare  the  steel  lor  UsC. 
At  present,  one  man  and  two  htlper>  operate  all  foin-  machines. 
Should  the  amount  of  work  incnast-  all  that  wouM  he  lucessan- 
would  he  to  hire  more  operators.  The  temperini;  furnace  is 
most  intliunced  hy  (juantity  of  work.  I'rox  isi<m  must  he  made 
for  more  doors  in  ca^e  of  an  increase  of  work.  IVactically  the 
s;tme  equipment  is  suitahle  for  hoth  new  and  rejiair  work. 
.  For  tht'  manufacture  of  hew  sprin.u>  tin-  ni.itrrial  is  rcciivid 
in  l>ars  from  12  ft.  to  18  ft.  in  Irncth.  'i'he  first  t)peration  is  to 
cut  tin-  l>;ir^  into  jiropcr  kiiiith-".  All  pitci-*  of  tlu-  >ainc  IcUi^th  art- 
cut  at  the  »anie  time.    Tlu-  iu-\t  opt-ration  i-  that  of  imncliin.;  tlu- 

:  h?avtr.s..re«juirin)L:  it  and  the  tliiitl  ojx-ration  i<  that  of  ct  ntcriii-.^ 
aU  plates  «iii  a  nihhinir  machine.  The  ne.\t  operation  is  rolling 
out  the  erwls  of  the  k-a\es,  whicli  arc  now  ready  for  fittim:  and 
tempt-ring.  .\  stan<Iaid  form  is  kej>t  for  the  first  leaf  of  every 
standanl  sprinji;  ami,  when  ihis  first  h-af  has  hcen  rolled  and 
Jmrdeni'd,  all  the.r.erpainin.t;  leaves  are.  easily  made  hy  rollin.u  tti 

'  the  preceiltnu  leaf.  The  rollin.u  and  teinpeiintr  are  done  at  the 
.  same  heat,  alxnil  l,(»5()  de.u.  F.  .\>  >tK)n  a>  the  k-af  i-  -haped,  it  i> 
pjinijicd  in  itn  oil  hath  an<l  allow <•<!  to  cool,  after  which  it  is 
placed  in  the  furnace  and  allowed  to  remaiii  there  until  the  oil 
flashes.  The  leaws  are  tlieh  piled  in  their  propi'"  order  and  are 
rea«ly  for  liandinj;.  This  is  done  hy  first  i.;rii)pin'-;  them  in  a 
iTydraulic  clamp  and  ^lipjjinp  on  a  temporary  hand  which  liohK 
them  until  th«  iieinianent  oiu.*  is  a)i|»he<l.  I-Or  tlu  .i]>|>lication  ol 
the  permanent  f«an<l  a  hydraulic  jiress  i-"  u>ed.  The  hand  is  fir>t 
ht-.ited  to  ahout  l.SSH  de;:.  F..  ^lippt-d  over  the  sprini;  ami  tlien 
v<juee;'.ed  in  the  press  antl  lield  until  cool.  The  si)rinv;  i>  now 
r(eadyf<»r  service  except  for  painting.  Occasionallv  -.])rinL:s  are 
tested  to  set-  that  the  proper  standards  are  heing  maintaine<l. 
Repair  work  is  handled  t>racticall.\    the  same  way  as  new    work. 

-All  .spring  hands  used  are  machine  made,     .\fter  the  material  has 

,  txten  sheared  off  to  tJic  proper  length,  it  is  hent  into  a  U  shape 
nil  a  hulldo/er,  ;ind  the  wild  made  in  a  fori^ini;  machine.  No 
hrf>ken  hands  arc-  rejmired.  a>  the  machine  niaile  hands  .ire  s(. 
cheap  that  a  h.ind  r»uce  hroken  is  scrat)i)ed. 

r  For  shaping  material  fi\e  m;ichines  are  used:  .\  comhination 
shearinsT  and  punching  machine ;  a  roll  served  hy  a  furnace,  for 
taperinLr  leaf  end* ;  a  niMiiiiu:  machiiu-  for  puttiii-j  t!u'  centers 
in  the  leaves;  a  trimming  m.ichine,  .and  a  gihhinu  machine  The 
fitting  and  temperiiii;  app.iratns  inchi<les  a  ftirn.ice  for  luatim,' 
and  tenijiering  face  pl:ites,  tanks  for  oil  hatlis  and  hand  rolls  for 
rolling  the  leaves  to  shaiie.  The  finisliint;  machiiu-rx  inclu<les  a 
hydraidic  clamp,  a  Indraulic  handing  press  served  h\  a  furnace 
for  hcatin.tr  han<ls.  and  a  testing  machine  for  trying  the  springs. 
For  the  oi>t  ration  of  tlnO  e(|ui)iment  fiftt-eii  nun  an  remilarlx 
lUiploxe.l 

('.  \'.  J.andnun  (Xash\ille.  (  hattanoo,L:a  i\:  St.  Louis)  :  I 
found  that  on  si>rings  rolle<l  with  the  cf)n\e\  roller  on  the 
Itottom  the  plate  was  cui^ped  sd  that  when  loadeil  tlu  strain  w.is 
on  the  edue  of  the  plate,  makiiit:  it  much  easier  to  hnak.     I  re- 

,  verged  the  conditions,  which  hatl  the  effect  of  putting  the  tension 
on  the  center  of  the  |)Iat«-.  an<l  comj)ressed  the  e<lt:es.  The  result 
proved  ^atis^factory,  as  it  reduced  the  mmiher  of  failures  from 
that  cause     The  plates  ;ir<-  rolled  and  cooled  otT  at  the  same  heat. 


poses.  Vvilli  air .  frciin  tlu  sli 
shop-madi  m.ichine  which  w 
roll.  triTU.  slot  and  crimp  tl 
in.uliiiie  worked  h\   air.     We 


tlu  II  auolht  r  lioi  plate  is  rollld  on  it.  which    is   all    the  drawing  the, 
sprint:  sets.    The  most  of  oti-  railnre-»  have  fron>  one  to  three  top^ 
]>Iates  hroken.  and   in   nimtlen   tinu  s   out   of  twenty  the   halance 
of  the  sprint;  retains  its  corlect  s^t.  reciuiring  ver,\   little  work  to 
put  it  hack  into  service.     V  e  use  crude  oiT  for  tenii)ering  pur-. 

1)  M.ist   to  keej)  it  cool.     We  havi.'  » 
\  I-  call  ;i  s])rint;  m.uhiiu-.     It  will  nil*. 
.    main  i>late    for  the  t;il>.  all  in   one 
also  ha\e  an  attacli::ieiit  that  centers 
the  plate  len,t;thwise  and  sjiKJvi^c,  Iraviut;  no  measnring  <tr  center 
]>nncliint;  to  hi-  <loue. 

If  we  could  get  the  saint  t;ladt  of  -teel  all  the  time,  the  spring 
failures  woidd  he  re«Iuced  to  1  \er\  i;reat  extent.  Different  grades. 
of  steel  mixed  together,  calling  f<»r  ditTereiit  treatnu-ut  which  can 
not  he  yiven.  for  the  simple  rla>-on  that  the  smith  cannot  tell  one 
urade  from  the  other,  will  fo|e\  er  c.uise  spring  trouhles,  an<l  the 
sooner  the  railroa<ls  realize  tils  fact  the  sooner  they  will  save  the 
money  that  now   t:oes  to  tlu   sirint;  steel  seraj»  heap.  . 

<ieo.  I'.  White  (Missomi.  Kkusas  v*^-  Te\;is)  :  .Ml  of  our  spnn.irs 
arc  repaired  on  a  store  de]tarWnt-nt  sli(>p  order,  therehy  keeping 
.1  stock  of  springs  on  hainl,/;<n<l  not  returning  to  the  engine, 
direct.  I'y  this  system  we  reiliir  our  springs  in  lots  of  not  less, 
than  six  of  each  class.  W  <-  h;l\t  a  template  for  our  main  plates, 
fitting  all  six  main  plates  to  tlli  template.  Our  first  plates  futed 
are  cool   enout;h   to  proceed    with   the  second   i>lates   hy  the  time 


tlashing  the  temper.     After 
)  the\    are  turned  over  to  a 


Fig.    1 — Locomotive    Spring    Hnnger 

liu  s|\ili  plate  is  fitted.  This  wax  t  lere  is  no  loss  of  tune  wait- 
ing for  plates  to  cool  in  the  oil.  an< 
the  entire  sjirings  have  heen  fitted  i 
helper  to  Hash  the  temper.  This  is  ilone  in  muffled  chamber  at 
a  much  lower  temperature  than  in  Ithe  fittim;  furnace,  therehy 
eliminating  a  large  nundter  of  hroktii  i)lates  caused  hy  edges  of 
the  sittl  sprint;  heiiig  drawn  and  thelentt-r  remainiut;  hanl  ;  aKo 
sjirint;   luit   carrxint;   tlu-  lo.'nl  on  .iicolnn   ol    tt-ini>er  heinu'  draxxii 
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■•  n.o  Tar.     < 'iir  ImiuIs  arc  Kent  oii  a  luilldo/ir  aiul  wekk-d  lip  i»M  a: 
'  fDiiiiiiJi    niaoliiiie    at    a    \er\     low    cost .  i"<Mni>arc*l    with    tlie    oltl 

•    -:i<,tIio(l;^.     Tlicy  arc  |)rt>sed  on  \vitli  a  Ir\ diraulic  maehiue  such  9s 
:'.'•  ii>c<l  ill  tirarK  all  lari^o  rvpair  -.Jiopo.  ' 

•'.Eitcli  spring  lias  tlve  class  miinlpcr  ami  <latv  repaired  Stanipcd 

■  r^-^'.'pVthc  I'aiul.  -•■.■■>    •„     •.  .' ■     '>':;■■-■.'- :-.^ ';'^V-i^v--~-'--'.y 

•'::.>  Xttciitioit  \vas  catfcd  to  the  need  of  jucrpcr  afi|>lialice<  iri  the 

.  ■  Vnanuiacturc  nt  spriiit:^,  especially  in  the  hcalini:  ami  drawing  ot" 

'..  the  plates.     The  (lucstion   of   taperinir  the  ends   of   tlie  leaves 

lirotJsht  forth  considcrahle  discussion.     Tlti.^  pracfiee- has  been 

.  ;ih;tmloncd  hy  the  rcnn>ylvania  and  the  T-chiuh  \'allcy.  the  leaves 

■  liein'^    -hcarcd    and    hanlciiod   without    tlni^ii    on   the    ends,    with 


■•-,.'     fig-    2 — Cup    and     Blocks    for     Forenino     Spiing     Hanger    Shown    ifi 
'•'.-,  ;•  Fig.    1  V;-.- 

/:viH»at»;ijitjy  satisfactory  rvsidts.     Several  of ,  the  tntaiihers,  tibvvr 

^v.;;  v<:\er,  tijijected,  to  tlii^  practiyc  on  tlic  jsrrotind  thflt  it  tends;  to 

■'      -.dx-Mrciy  tlic  innformity  of  the  iUxihilityoT  the  siiri«t;s.     The  u*;e 

.",'.- ot   machine-made  spriu".^  haiwls  i-  (luite  .ueneral.    TheA"  are  apV 

..;  '.pliiMl  with  a  handini;  ]iress  and  allow e<l  to  cool  while  clamped  in 

:  ■    the  press,  thus  preveutini;  the  uii-ion  of  the,spriu;4  troni  -strs'tch-- 

■.-;■'  i'tS  the  hot  hand.     The  fact  was  eniphasi/ed  that  cue- fourth  of 

.  troiihic  with   plate   sprini^s  is   tlie   xaryini;   tinality  of  stt-el.   the 

_-"■:■     variation-«  luiiiu  luikiiown  to  the  Mack-mith,  who  is  thu.s  luiahle 

>  .•^:\   -to  handle  the  juateriiil  properl\v  ^  ;         "S..  •'  ;- .    ■■■'■'    '  ;   7  .    •; 

''.-    '  ;j-^V,  Kussell  (Pennsylvania  Railroad)  stated  that  where  pyro- 

"..  ■  ;v.  nnters  are  n^ed  they  should  he  checked  hy  means  of  a  test  pyro; 

ineter   kept    for    that    purpose.      The   test    pyrometer    shotild    be 

■..flieckecl  (HXasiotiaUj-  by- nveans  .of  a  v;dt  bath,  lire  nieltinu  point 

.":'■,  of  salt  beitxp  very  near  to  the  hiizh  poiiit  used  in  heat  treating 

; -'    --^rinK  steel;  that  is,  al>out  1.472  dej;.  K.     Tyi-o  plates  from  euch 


da^-*^  JMtMlik-ttOn  slionld  be  sulrjected-  to  a  ^transverse  deflection; 
test.  ^^r.  Rus<cll  submitted  the  acconipauyin>^  table  sliawinij  the 
ileflcctions  for  \ariou^  spans  and  thicknt-se.-  of  material,  which 
indicate  that  the  material  has  an  elastic  hmit  of  not  less  than 
13>,(XM)  lb.  JH.r  sq.  in.,  providinjj  the  inalerial  does  .iwH  reciSi\'«  »■ 
permanent  net-tOr  exceed  .01  in.  After  the  deflection  test  the 
plates  sht>uhl  JMtr  broken  an<l  the  aiiylv  at  "wliich  failure  cK-cur* 
observed.  This  aniile  ^hotdd  luA  Ik-  less  tluin  shown  iii  the 
ta^ble :  tile:  greater  the  aniile  the  l»etier  is  the  liiiat  tresttment.  : 


ill  i.ii-i  H'Vv/  AM'   Hi;:  vs!.v<; 
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3;-;i:*-4<;;r;;:->-'.::-;:;--'  -case  ilvrdkning-  ■;■.■•  -r:^'-',  ■:,:■■.■> 

-  "C  VV-Landrijm  (Xashville,  Chattanooga  &  St.  Louis)  :  I  use 
the  old  inethi>d  of  casehardening — bone  meal,  old  leatlrer,  pulver-  ' 
ized  charcoal  and  a  little  sprinklini:  of  pm^siate  of  potash.  I 
use  a  drum  12  in.  in  diameter  and  from  two  to  four  feet  long, 
the  Ifetigthljeinjr  governed  by  tlie  amount  to  lie  hardened,  -l 
turn  a  slight  flange  on  one  end  of  the  <lnjm.  st.md  it  on  end,  cat; 


"  v"^''.;-^-.^r  ;,;,;:■■. V     Fig,  3--Lii»k  T^un^oo;^,:-c  .!.V.  ^.  ■  ,■-•■.•■•-^^^ 

out  a  piece  of  J  4  itt;  or  \s  in.  iffVii  to  fit.  thw^lrop  h  ill  and.  put  > 
aliont  two  inches  of  fjn-  day  on  top  of  it,  pack  it  well  ^»  a.**  to 
liiake :  it  as  iiear  aii:  tii;lM,  as  possiWe^  *heri  pot  iH  altout  !2  in.  t»r  3 
iii.  of  iKiive  '^lieal  and  old  leather,  CHt  up;  then  a  layer  of  i«tx*«.s. 
to  be  hardened  is  ])acked  in.  SiKice  is  left  at  the  top  fof  two  of- 
three- inches  of  tire  c)aA.  whkh  is  held  in  place,  by  another  ^4  in, 
or  jiiti.  iron  plate,  a  |^  in.  Imlt  jiassing  ihrougli  holes  in  tjte  drum 
to  keep  it  in  j»lace.  It  is  then  plact**!  in  the  furimceaiul  kept  1,6(10 
jTrU/tK)  degv  F.-a's.  iivar  as  I  ca»ryobie*:t;nkit  <«irt»«iiil  a  i«yr<»nieter. 
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That  temperature  maintained  for  eight  hours  will  penetrate  %  in. 
deep.  If  the  heat  is  lower  the  case  will  be  thinner.  For  quick 
work  or  a  roundhouse  job  I  use  }i  Ib.of  prussiate  of  potash  to  1 
gal.  of  pulverized  charcoal.  This  put  in  a  pipe  just  large  enough 
to  accommodate  the  pieces  to  be  hardened  and  kept  at  the  highest 
practicable  temperature  one  and  a  half  hours  will  penetrate  1/16 
in.,  making  a  good  hard  case,  iiotli  ends  of  the  pipe  mu^t  be 
closed  with  fire  clay.  .."'     ^'  .     \.:''^'-.rt-:,r':-"--'^\  ■ 

;-;'-?:-r'->;.-^'^  drop  forging    ■"';■!■"■■/■■-: ^a' ''■•■• 

T.  W.  McDonald  (rennsylvania  Railroad):  We  do  not  have 
a  drop  forge  hammer  at  our  shops.  However,  we  arc  following 
out  work  along  the  same  line  by  using  cup  blocks,  from  which 
we  get  very  good  results,  although  we  have  a  flash  to  trim  In- 
hand.  ;  ■  :ci  :,  : 

Fig.  1  outlines  a  spring  hanger  support  for  one  of  our  heavy 
locomotives  used  in  passenger  service.  This  piece  is  made  from 
hammered  iron  and  is  first  roughed  down  to  4  in.  by  5  in.  by  6  in. 


Fig.    4— Cup    and    Blocks    for    Forming    Link    Trunnion    Shown     in 

.  .  i  -.>;■.  ...•  ■  ,  ;■  Fig.  3 

slightly  tapered  on  one  end.  It  is  then  relieated  to  a  weldin.u 
heat  and  placed  in  the  die  between  the  top  and  Itottom  blocks: 
these  are  then  driven  together  by  steam  hammer  until  the  top 
•block  is  flush  with  the  top  of  the  die.  After  tiie  cup  die  is  raised 
up,  by  using  blocks  underneath  it  and  by  using  a  plunger  to  dri\  c 
out  the  work  and  forms,  there  is  no  further  labor  to  l>e  done 
other  than  to  trim  the  Hash.  The  die  and  block  are  shown  in  Fig 
j'2.  We  have  just  recently  completed  400  of  these  pieces  at  a  \  ery 
low  cost,  although  the  cost  is  somewhat  higher  than  the  same 
work  done  in  drop- forge  dies.     There  is  a  very  large  saving  in 


Fig.    5 — Turnbuckle    Formed    in    Dies    Shown    In    Fig.    6 

labor  cost  as  compared  to  forging  and  finishing  at  the  anvil. 
In  making  this  piece  we  start  with  34  lb.  of  material ;  after  the 
flash  is  removed  the  finished  piece  weighs  32V2  lb.  It  is  neces- 
sar>'  in  forming  work  in  cup  dies  to  have  just  about  the  fight 
weight,  otherwise  the  strain  on  the  tools  is  very  severe,  due  to 
surplus  stock  finding  its  way  between  the  cup  and  plunger.  The 
cup  block  is  made  of  billet  steel ;  the  top  and  bottom  forms  are 
made  of  tool  stdel. 


\^oL.   89,   No.   9. 


Fig.  3  shows  a  link  trunr  Ion  and  Fig.  4  the  cup  and  blocks  for 
forming  it.  We  first  forge  this  piece  from  hammered  iron,  and 
bend  the  stem  at  right  angl  s  to  the  body,  which  is  forged  square. 
This  will  assure  that  the  fibres  of  the  metal  will  flow  in  the 
direction  intended,  assuriiW  a  solid  stem.  The  iron  is  then 
re-heated  to  a  welding  heai  then  placed  in  the  die  between  top 
and  bottom  blocks  and  thq  top  block  driven  down  flush  with 
the  top  of  the  die  under  the  steam  hammer.  After  the  flash  is 
trimmed  we  have  the  finish  :d  piece  as  shown  in  Fig.  3. 

We  form  the  top  and  bottom  ends  of  smoke-box  frame  braces 
in  dies  used  on  our  5,000-ll.  steam  hammer,  impressions  being 
cut  out  in  the  dies  to  property  form  the  pads  on  the  ends.  ■  .:''. 
Fig.  5  is  a  lJ4-in-  turnbucjkle,  the  dies  for  making  which  are 
shown  in  Fig.  6.  The  iron  Js  offset  3  in.  from  each  end,  U  in. 
deep.  Then  two  pieces  are  jplaced  together  and  after  taking  a 
welding  heat  on  one  end  are  (placed  in  the  bottom  impression  of 
the  die.  After  the  first  operation  we  have  the  hex  formed  on 
one  end  with  a  hole  about  it^  in.  deep.  A  round  face  plunger 
is  used  in  this  operation.     Tpis  answers  two  purposes :  first,  one 

piece ;  and,  second,  it  sets  out  the 
I  metal  against  the  solid  center  of 
I  to  a  welding  heat  and  placed  in  tbe 
luiere  the  plunger  punches  out  the 
slug  and  at  the  same  time  stencils  the  shop  and  company's  mark. 
This  completes  the  first  end.  I  The  same  operations  are  followed 
on  the  other   end,   after   whiqli   the   work   is   ready   for  tapping 


need  not   use  any  filling-in 
corners  by  plunging  the  ho^ 
the  die.    It  is  again  re-heatec 
top  impression  in  the  die. 


Fig.   6 — Dies   for    Farming    Turnbuckles  -'•!-■> 

tiie  thread.  While  there  is  a  sm  ill  flash  this  is  removed  by  plac-" 
ing  about  300  pieces  in  the  flu  :  rattler  and  rattled  about  two 
hours,  not  using  any  water.  This  removes  the  flash  and  polishes 
the  work  at  the  same  time.  This  turnbuckle  is  made  at  a  very 
small  labor  cost.  The  dies  are  nade  of  scrap  axle  steel  witli  a 
tool  steel  insert  in  the  center  of  the  die  for  pimching  the  hole.    ■ 

itisciksfo.v  -i. 

H.  E.  Gamble  (Pennsylvania  Railroad)  :  We  are  running  our 
drop  hammers  night  and  da}'.  Ijlie  largest  dies  we  have  in  use 
measure  12  in.  by  30  in.  by  36  in.  ^nd  weigh  3,560  lb.  each.  They 
are  of  \  anadium  cast  steel.  We  have  not  as  yet  been  successful 
in  elimin.Uing  the  breaking  of  hanimer  rods  and  dies,  heat  cracks 
ai)pearing  in  the  latter  from  continuous  use. 

ELECTRIC  WELDING  ^      '  i 

Joseph  Grine  (New  York  Central)  :  It  is  our  opinion  that 
electric  welders  in  locomotive  shops  should  all  be  placed  under 
the  blacksmith  foreman  for  the  following  reasons :  (a)  His 
knowledge  of  the  properties  of,  afid  the  effects  of  heat  on  iron 
and  steel  places  him  in  a  position  |to  handle  this  work  very  suc- 
cessfully, (b)  His  access  to  all  classes  of  work  in  all  depart- 
ments places  him  in  a  position  to  pet  up  new  methods  of  doing 


;.>l'*,.^  •■■"•'. "^T 
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the  work  and  to  advantageously  balance  up  the  work  in  all  de- 
partments, (c)  Because  of  the  specialized  nature  of  this  work 
it  can  be  handled  better  by  one  man  with  access  to  all  depart- 
ments than  by  each  department  head.  Standardization  of  practice 
is  more  readily  attained.  The  blacksmith  foremen  have  taken 
the  wrong  attitude  and  tried  to  avoid  or  shirk  this  responsibility. 
At  the  shop  on  tlie  railroad   with  which   I   am  connected,  we 


"s: 


."^^ 
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Round  Bar  Beveled  at  Cncfs 


■••...•.■■...,  Fig.   7 — Method   of   Arc-Welding    Frames       .- ..v  " '■   [  y. 

are  using  the  electric-welding  machines  on  a  large  number  ot 
different  operations,  some  of  which,  with  the  saving  effected,  arc 
given  below:    ,.,....     ..    .....  ... 


No.  of 
Units 
26S 


Description  of  Work  •.-'■•. ^.•:'i 

Broken    frames    welded -  V-  >  •  «•••■• 

Cracked    cylinders    welded.  ...,,>...> y-."».i 

Front  deck  castings  welded. ...  1 .....  i 

Fireboxes    welded 

Sets  of  flues  welded  in  back  flue  sheet. 

Sharp  flanges  filled  in  tires 

Flat  spots  filled  in  tires 

Mud  rings  welded  or   reinforced 

•Per  year  in  maintenance  of  these  flues. 

It   is   conser\ative1\-   estimated    that    the    annual    saving    at    thi^ 


• ;  7« 

7« 

40 


Approx.   Saving 
■       Effected 

::.  $15,000.00 

..      14,000.00 

1,360.00 

890.00 

, . .      *1..000.00 

;,"'.;.-'      650.00 

.;■  '     700.00 

400.00 
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Fig.  8 — Broken   Cylinder   Repaired   by    Arc    Welding 

one  shop  is  approximately  $30,000.  All  savings  noted  above  are 
net  savings  above  cost  of  labor,  material  and  electric  current  to 
perform  the  operations.    ■.  :X'y:^^v^':  '^': 


Experience  has  shown  us  that  in  almost  ever>-  diss  of  work 

satisfactory   results   can   be   obtained   without   the   use   of   flux, 

providing  the  parts  to  be  welded  are  clean.      ,"--.••':■,:"        ■''■'■•■ -'j;': 

The   frame  at  crack  is  first  V'd  out  on  both  sides  with  the 

ox3-acetylene  cutting  flame,  and  chipped  out  with  an  air  hammer 

and  chisel  to  get  a  clean  surface  as  shown  at  A  in  Fig.  7.    A  §^-in. 

plate,  about  1  in.  wider  than  the  frame,  is  then  fastened  to  the 

-  bottom.   From  this  as  a  basis  the  electric  welder  builds  up  the  full 

width  of  the  frame  first  on  one  side  and  then  on  the  other  as 

shown  at  B.     After  the  V  is  filled  on  both  sides,  5^-in.  round 

bars  about  2  in.  longer  than  the  full  width  of  the  \'  are  welded  on 

;  >the  outside  as  reinforcement,  starting  at  the  bottom  and  building 

•  np    (see  C,   Fig.   7).     The   very   fact   that  these   bars   are   round 

V: enables  the  operator  to  easilj'  and  successfully  weld  them  in  by 

being  able  to  get  in  around  them.    The  completed  weld  is  shown 

at  Di-t^--:.-i.\:\y  '-v.. /.■\";  ;■..■;■.-■  ..■4:''^-' •;■':■■  -  ^■:^:'::^^.- -r ■":.':■ 

A  great  number  of  shops  use  the  electric-welding  process  very 
successfully  in  fireboxes,  welding  cracks,  applying  patches,  apply- 
ing new  side  sheets  and  ^-door  sheets,  filling  up  corroded  or 
•^;  worn  places  in  all  sheets,  welding  mud  rings,  welding  in  tubes  in 
back-tube  sheet,  welding  cracks  in  bridges  and  checks  in  flanges 
of  sheets.     In  welding  in  tubes,  the  tubes  should  be  applied  the 


\jFig.   9 — Cylinder    Prepared   for    Welding 

same  as  if  no  welding  was  to  be  done.  After  they  are  applied 
the  sheets  should  be  cleaned  and  roughed  before  welding.  Care 
should  be  taken  that  the  voltage  is  not  too  high.  A  voltage  of 
64  with  125  amperes  gives  good  results.  Welding  tubes  is  most 
economical  in  good  water  sections  where  two  or  three  years  may 
be  expected  between  renewals,  but  it  pays  to  weld  them  if  only 
one  year  is  expected  of  them,  as  it  saves  engine-house  troubles. 
An  engine  came  to  the  shops  witli  left  cylinder  broken  over 
the  three  steam  ports,  a  space  about  36  in.,  with  the  cylinder  bush-f 
ing  still  intact,  as  shown  in  Fig.  8.  The  cylinder  was  drilled  and 
tapped  for  J/^-in.  studs,  in  order  to  provide,  through  the  steel  or 
iron  studs,  something  suitable  on  which  to  anchor  the  electric 
welding.  Fig.  9  shows  the  studs  applied  and  a  quarter  circle 
of  Zl^i  in.  by  2V2  in.  soft  steel  faced  off  and  bored  to  fit  the  radius 
of  the  c\Iinder  placetl  on  top  of  bushing  The  back  part  of  this 
piece  was  beveled  off  to  form  a  scarf.  The  electric  welding 
starts  at  the  top,   gradually   working  the   metal   down   into  the 
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Tliat  tcniponiture  malntaiiicd  lor  cit^lit  lionr?  wiH  pfnttratc  5\s  hi. 

.deep.  Il'  the  heat  is  lower  the  ca."«e  will  he  thinner.  For  cpiick 
work  Or  a  roinidlious-e  joh  1  usie  •'4  Il>.  of  prnssiate  ot  i)otash  to  1 
Ral.  p£  pulverized  charcoaK  This  i>ut  in  a  i>iiu  jn-t  larire  inoiiuli 
to.  aeominiodatc  the  pieces  to*  he  har<l(ned  an<l  k»pl  at  tiie  lii-^hest 
practieal)le  teinpendnre  one  and  a  hall  honr>  will  penetrate  l/l<i 

jn.,makini:   ;i  i:ood   hard  Oiive.      r>«>th  etuK  oi.  the  |)i^»e  must   h» 
closed  witjt  firV  chiv,  \    ■;.;;>,  C;  "        '.■.;.:.':'"         '  ' 

^^^^'..'^<... '•-.■•  x\.-;;-/r ■-,  DROP  K()K(;iN(;  .' -    ''rr.^'" 

:    J. W,   McDonald  ,(  fVtui>vKani;a   Railroad):     \\  »    do  not   ha\i 

a  dn^p  foru'o  hammer  at  our  >hop^.      liowe\er,  we  aii-   follow  in:.; 

out  work   aluiii^  the  >anie  line  hy  usin.;;  cnp  hhuk-i.   from   which 

'.  \ve  '.rvt  vcr>r yobtJ  ics^^        alth<>uji|i  we  have  a  tla>-Ii  to  trim   ]n 

Itimd.':    ■\. '.■-•'-  S '';•..;:.,■;-■.  ;^.'      .:,.;....•■;;:•  v,.'.  ■  \'.  '■:/■/'     ;;.;;■   .■;."-       .,•■■■•:''; 
FiiT.  I  t)ntnneS  a  sprint:  ltati'-;er  snpport    for  one  ot  our  hea\> 
■locoin<^ti\  es  used  in  j)a>>eni:er  >er\  ice.     This  ])iece  i<  made  from 
..hammered  iron  and  is  fir>t  r«)Ut;he<l  down  to  4  in.  h\   .^  in.  1>\  (>  in. 


Y •Fib.    4 — Cur    and     Blocks    for    Forming     Link    Trunnion     Shown     in 

;.-■;;:  v^V•^:':^.;^■>:■■^^•v;.v.       '"'a-  ^  .;:     ■.:   .•■•.,■:;/■-;; 

^     slightly  tapered   on    one   end.      It  is  then    nhiaiid    lo   .1    wtldinu 

heat  and  place<l  in   the  die  hetween  the  top  and   Lottom   liI<Kk>: 

,•'•"•  the -e  are  then   dri\en   toyetlur   hv    -tram    liamnui'    'nitil    the   top 

;     •  hlot'k  is  llu-li  w  itli  the  top  of  the  die.    After  llit    >  mji  <li«-  i-   raided 

1lip,  hy  HSiii.V  hh)cks  im<Ierheath  it  and  hy  nsin^:  a  phm::ir  to  dri\« 

-out   the  A\ork  and   form>,   there   i>  no   further   lahor   to   In    doiu 

■  other  than  t«»  trim  the  1]a>h.    The  die  and  Mock  art   -Iiowu  in  l-'i^; 

.,       J,.    \Vt'  have  just  recently  conii)leted  4(K)  of  tlie>e  i)ieceN  at  a  \er\ 

U)W  cost.  altlvoni:h   the  cost   i,-*. somewhat   hi^;her    than    tin     >anu 

.J     work  done  in  <lroji-lot;iv  dies.     There  is  a  ^  cry   lar;.;e   ^avini:   ni 


.Fig.    5 — Turnbuckle    Formed    in    Dies    Shown    in    Fig.    6 

lahor  co>t  .1-  rotnpared  to  ior:cuiu  and  rnii>hinL;  at  the  anvil 
In  making  thi>  piece  \ve  start  with  34  Ih.  of  material;  after  the 
llash  is  removed  the  tini.>hed  piece  vveiyhs  32'-,>  Ih.  It  is  neces- 
sary fti  lorminji:  work  in- cup  die>  to  have  ju^t  ahout  the  riuht 
weiulit,  otherwise  the  >train  on  the  tooN  i<  ver>  sivere,  due  to 
surplus  <tock  findin.i;  its  way  hetween  the  cup  and  phinyer.  The 
cnp  hlock  is  ma«le  <.)f  I'illet  ^teel  ;  the  top  and  hottom  forms  are 
made  of  tool  steel.  •  -..''C-' ';■■■'..•■', ': '. ;".! '  ';■;•  .'■"> :-.'  ",<:■-  :]   .■[:■:   ■     :  '■":.:■' 
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Fij:.  3  shows  a  link  tnnnifon  and  Fi.u.  4  the  cup  and  hUnks  foi; 
lormin.u  it.  We  first  loruelthis  i)iece  from  hammered  iron.  an<! 
heiid  the  stem  at  rii;ht  auLiUk  to  the  liod\.  which  is  for.t;ed  scjuare.: 
Tlii^  will  assure  that  the  Ihres  of  the  nutal  will  flow  in  the 
direction  ititemled,  asstirini  a  solid  stem.  The  iron  is  thei) 
re  heated  to  ;i  weldin-..;  heatl  then  place<l   in  the  die  hetw  ecu  t<ip 


.mil    hottom    hk)cks    and    the 

the  top  of  the  die   under  the 

trinmu-d  we  ha\  e  the  finislu 

We  form  the  top  and  hott 


top    hlock    driven    down    llush    with 
steani  hammer.    After  the  flash  ii>;. 
1  piece  a.s  shown  in  Fit:.  3.      .  *  .' 
)m  ends  ol   smoke-l>ox  frame  hraees  ' 
in  dies   used   oil   our   .s,(l(KI-ll .   steam  haimner,   impressions   heinji 
cut  out  in  the  <lies  to  proper  y  ft)rm  the  pads  on  the  ends* 

Fii;.  3  is  a  134-in.  tiunhm  vie,  the  dies   for  makini.;  which  art 

s  ot^'set  3  in.  from  each  end.  U  ni. 
deep.  Then  two  i)ieces  are  |)lace<l  together  anil  after  takitij;  a 
welding  heat  on  one  end  arelplaced  in  the  hottom  impressitm  of 
the  die.  After  the  first  opeiiition  we  h.tve  the  hex  formed  oji 
<ine  end  with  ;i  hole  ahout  IL  in.  deep.  .\  round  face  plun'.^er 
is  Used  in  this  ojjeration.  Th  s  answers  two  purposes:  first,  one 
need  n«)t   use  any   fillin.u-in   f  ece;   and,   second,   it   sets  out   the 

metal  ai;ainst  the  solid  center  of ' 
o  a  weldim;  heat  and  placed  in  the- 
lere   the   j)lnn.uer   i)unches   out   tiie 


corners  Iia  phmi'in.t;  the  hot 
the  die.  It  is  aiiain  re-heated 
top   impression    in   the  die,   \v 


Ttii-;  c<mipletes  the  first  end. 


shi.u  and  at  the  same  time  stei  cils  the  shop  and  company's  mark. 


The  same  operations  are  followed 


on    the   other    end.    aftir    whii  1    the    work    is    ready    for   tapping 


Fig.    6 — Dies    for    F( 


rming    Turnbuckles 


ill  llash  liii-  i>  leinoved  hy  jtiac- 
rattler  aiul  rattled  ahout  two: 
-  removes  the  thish  and  iK)Iishes' 
s  tiuiihuckle  i-  made  at  a  \ery 
nade  of  scrap  a\k-  >-teel   with   .1 


tlu    tinead.     Whih-  tlure  is  a  Sm 

in.!.:    ahout   .^IIH   pitce^   in    tlu    tin 

hoins,  not  usin^;  anv   water.     Th 

the  work  at  the  same  time.      11 

small  lahor  cost.     The  dies  are 

tool  ^tt(  I  in-ert  in  the  center  of  the  die   for  jinin'hinv:  the  hoh 

.,.:.;■•,;-    iMSCclsiox    ■  ",■;..■■- .^ '/'.■  • 

II.  F.  <iamhlc  ( Penns}-ivania  l4u*lro:id  )  :  We  are  nnniinir  <»ur 
drop  hannnirs  ni.i.;ht  and  day.  'Ilu-  lar_:«  st  dies  we  have  in  tise 
nua>-iu«  12  in.  hy  30  in.  hy  3(»  in.  Itnd  wt  i'-;h  .i.s(>(l  Ih.  each.  Tliey 
are  of  \  ana<liiMn  Cast  steel.  \\e|ia\e  not  as  yet  heen  successful 
in  elimitiatini;  the  hre.ikine  of  hatlmer  nid-;  and  ilies,  heal  cracks 
appearing:  in  the  latter   from  couljinion-   n»(  . 

tl.KCTRIC  T\KI,I)I\(; 


^Jo^epli    '  irine    (Xevv    ^  Ork    (en 


al »  :      It    Is   our   oi>inion   that 


electric  welders  in  locomotive  sh<  ps  slumld  all  he  placed  under 
the  hlacksmith  foreman  for  the  follovviu!.;  reasons:  (a)  His 
knowled'-:e  of  the  proi)erties  of,  a  i«l  the  etTects  of  heat  on  iron 
and  steel  places  him  in  a  position  ko  handle  this  work  very  siu;- 
cess fully,  (h)  His  access  to  all  olasse';  of  \vt>rk  in  all  depart- 
ment^ places  him  in  a  positi<in  to  let   uit  new  methods  of  doini( 


;i*>: 


'■  ■'.'• 


■■'  >1  .'■ 


-*     » .1  .": .. 


n^. ...  ■;,.*■ 


,  ■>      ■  •^^''  .  -**.;-■  r?-  -.»•    > v4.■ 


■  .-* . . .     "V    -      •  >'  '  ;- 


V  >,v-  •  A'.  : 
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":  .Uif  «t»rk  an<r  to  advantageously  lialaucc  up  the  work  in  all  dv- 

..  '    fiarinK'nts.      (c)   lU-causc  of  the  sinciali/Kl  nature  of  X\u<  work 

.-.  •      It  can  ho  han<lletl   lietter  Iry  one  man  witli   access  tt»  all  depart- 

"■■       iiu'nts  thati  by  cacli  department  head.    StandardizatJbnof  ivractice 

^:  ,is  more  readily  attained.     The  blacksmith    foremen  liave  taken 

•.,  .■  ttie  urniiij  attitude  and  tried  to  avoitl  or  shirk  this  respousiliibty. 

■/•\  ..     .\t   the  shop  on   the   railroad    with.uhkh    1    ani   connecte<l,   we 


V 

■^ 

■i 

■  1 

HAperit'nve"ha>  shown  lis  that  in  almovt  ever>  da^-  ot  work 

satisfactory    resuU>    can    be   obtained    witliont    tlit    u*c   of    llnx. 

providjnji  tbc  parts  to  be  welded  are  rleati;  ,  :    ^  ;;     ;.  •      ^'^ 

The  frfiitie  at  crack  is  first  \"'d-  oiit'Oiii  tioth  sidi's'  uMtU  th«r 

o.\y-acet\  lette  ctittinv'^  tlame,  and  chrp]»ed  out  with  an  air  lianmier. 

and  chisel  to  yet  a  clean  surface  as  shown  at  .V  in.Fii:.  7.    A  Sjs-iii. 

plate,  idiout  i  in.  wider  than  th<  Iraiiic,  is  Uuii  fasU'ttvd  to  lb*: 

i.  I>9tt©tti.  From  itbis  as  a  basis  the  clcciric  \vjclderbtiild<  np  the  lull 

:Avidtli  of  the.  fr^tme  first  on  one  side  ami  then  on  the- otbt-r  a> 

>hown  at   I'..     -Vfter  tlie  \*'  is  filk'<l  «>n  both  sides,,  ^-in.  ronmt 

bar.-  about  J  in.  kuv^er  than  tlie  full  \\idth  of  the  V  are  "\\t'lde<l  oij 
.>|lie  oirtjiide  as  reinforcement,  stattin;:  at  tbe  bottom  iitKl  builditiv; ; 

hfr  (see  t!,  Vm.   7).     Tbe   \  er>;   fact   that .  these  bars  are   rt>irnd 
.  enables  the  operator  to  easily  and  slKvessfuTly  weM  them  in  by 

iK'ins:  al lb   l<)uet  ill  around  ibem.     Tlic  complete«l  weld  is  slu>w.n 

:; ,\at-U..--   -■■/'^'''■'r':-~:   ''■_     ■^/'■■■''X--:,'-:,:^\:-r'<-:J '/'-'-■  Ci-: ■■'",-',}■' I 
-  -A  great  linmln-r  of  shops  n>ellre;<dectric-weldini:  process  Vien  : 

:  "successfully  in  firebo.xes,  webhn.t:  cracks,  applyiu;.;  patchc?,  apph'-.' 

J  in.if  new    side  sheets  anil   ^'4-door  sheets,   filling  up  corrode<l  «»r 
\<orn  places  in  all  sheets,  welding  mud  rinji-S  "tti'lditig  in  tubes  iiv 

r  back-tube  sheet,  WeMinu  cracks  in  l>ridties  and  checks  in  flanjies 
of  sheet*.     In  \velditii:  in  tnbe>,  the  tulnfs  should  be  andied.  tl»« 


■•■•  ■-'^-'■:  ■■    s  f^°""d  Bar  Beveled  af  tncts       ■     "  ''-■■■"    ■'■'■■  ■  —  ''-'■■  '■"  '".    -■     -. 
.V', --."'■..  Fig.    7 — Method    of    Arc- Welding    Ft.imes        '.■.•;.■ 

;  «fv  usiuL;   tlie  electric-Aveldini;  machines  on  ft  larji;*'  nnmber 
different  o|terati<*irs,  some  of  wliicli.  with  the  jiaviuv  eflTected.. 

:.;,.}j:i  yen  below:   r.  -.-.■..  _.^,: ,...  ..■  ,..;  ■V-;-..;' c'^- ' -.^^^''-Vv '•. ; 

V'^';-'       ;.Xo.  of    ..  \:--'     -  \"     '•!.:/.  '  .r-'  '.'',-'.■  ■^Xityt')^'.  Savjiijj 

"■.vv"'. '■;    .    Ujlits.'  .       Desi-riiitiini  til   XVorJk-^ :.  ;~.v -v.'    V         '  "         ' 

■   ;.:-.Vv      .     -2fi5,        Hroken    fratites    v\cl'lc<I.'. .,«... \-.-;.'i;;'v\.  ./. 
.■'*■/'...       .  ^(^      •   ("raclveil    <ylindtrs    wtliU'<l.  .'.  ...  .\  .  .,vJ  . .! 

-   •      '        -28     .,    I-"r«>tit   «loik   cistiii^s   wcltic*!.  ...-..;..  V.  .. 

■325  ■...     I'irclioxi's    wdiU'il.  ..................  .>.i;- 

,V  ■'.';■,■  437 ../.v  Sets  ot  flues  wctikif  in  liack  fliu;'- sheet '.,•., 

■'■_  .■.■'-_',.    .\^(<..,.^  Sliarji   (laiiyi's   lillfd   in   tires.  ,,..-.  v..  ;..,  , 

X   ■:'■■':  1'- /!*■  ;.!    Flat  Spots  iillofl  in  tir<;s.  . .  . . .  v» .;  l.n  .  ..^^ - 

.       •'■  40.  ,  ■  Mini   riii(;s   wdik-il  or   ix-infijn-e»l.  .;,.'... .. 

,• '...■.* Per   Vv;ir  in    niriintoiKinr*-   nf   these   f)ui>-. 
!■•>:'  It    is    const.r\  :iti\  tl\    estimated    that    the    aimnal 


.01 
are 


Ktifevteil 

'j,noo.09    "/ 
-axini:    at    tlii- 


^j-       ^  •-■■•  . 


r- 


■/■:- 


C:     '  Fig.   8 — Broken    Cylinder    Repaired  .by    Arc    Welding     ..;■. 

/•'one-  shop  is  af»prdximately  $30,000;     All  saviriss  noted  above  are 
.net  savint:s  above  cost  Of  labor,  material  ami  electi^ic  current  to 

";   p<riorm  tlie  operations,, '■•/.-':;';,■  ,;";;^   •'  ^-^  "-■;•■;•■;  ^'.■■.A^^'!V  ; 


...   .,     .     _      Fig.   9 — Cylinder     Prepn.'-ed    for    Welding   ... 

same  as  if  no  weidinj-  w a v^t< r  l>!i'  dime,    .After  they  are  aitfdied 

the  sheets  -hould  be  cleaned  and  ronylutl  before  weldinp.  Care 
should  be  taken  that  the  volta.ue  is  iu»t  too  biv;h.  A  \olta>:e  of 
64  w  itb  125  ami)eres  j:i\  es  .utiod  resnlts,  ;  Weblini;  ttdies  is  nnort 
economical  iii  }i<.H><l  water  sections  whVre  two-or  three  years  maj; 
l>e  expectwl  between  renew ajs.  but  it  |ia\s  tO  weld  them  if  only: 
one  year  is  expected  of  theni,  as  it  saves  eu^^ine-house  troubles. 
\.  An  cn.iiine  came  to  the  shops  with  left  cylinder  bniken  iniet 
the  three  isteanv  ports,  a  spaci-  aln^ut  36  .i«.,  with  the  cylinder  busli- 
ini;  still  intact,  as  shown  in  Eij:.  8.  The  cylinder  was  drilled  and 
tapped  for  I  ..-in!  stu<ls,  in  or<lcr  to  provide,  tliroupJi  the  steel  or 
iron  studs,  .spnuthiiti;  suitable  on  whicb  to  anchor  the  electric 
weldinj^.  V  Fig.  9  shcrvvs  the  sttids  applied  and  a  qnarter  circle 
'of  ij-4  in.  by  2Vi!  in.  soft  <teel  facetl  off  and  bored  to  fit  the  radfUs^ 
of  the  cylinder  placed  oti  top  of  iutsbim;  The  back  part  of  thi- 
pieceAvas  beveled  olT  to  form  a  scarf.  The  electric  weldin;; 
starts  at  the.  t<»p.;«radtrall^     worktni:   the   metal  down    into  tlic 


.■•••:■! 


•,  1  . 


-.  -■  i 


.■  d 


■  ■  ."i 


■•"^-  "iw  ;-.T 


>  ,  ■', .'. 


,v<'-' 


.:■  f 


i 


'  I 


RAILWAY   AGE   GAZETTE,    MECHANICAL    EDITICfN 


:-':;  ,^:;;.:  Vol.  89,  No.  9. 


\ 


circle,  care  being  taken  to  avoid  closing  the  steam  ports.  This 
engine  has  been  in  service  since  October  1,  1913,  and  up  to  date 
has  given  no  trouble  from  this  weld.  Welding  a  crack  the 
full  length  of  cylinder  with  this  method  is  a  very  simple  job. 
The  crack  is  first  cut  in  V  shape  at  an  angle  of  45  deg.  and  a 
row  of  Ms-in.  studs  placed  on  each  side  of  the  V  about  1  in. 
or  1^  in.  apart.  It  is  not  necessary  to  let  studs  project  over 
the  cast  iron  more  than  J4  i"- 

Manufacturers  sometimes  do  not  give  the  operators  a  chance 
to  master  the  process  before  they  make  up  their  minds  that  the 
method  is  not  feasible.  It  does  not  require  as  skillful  handling 
to  make  a  good  arc  weld  as  it  does  to  make  a  good  weld  on 
an  anvil. 

In  order  to  show  the  relative  strength  of  electric  welds  com- 
pared with  the  original  material  welded,  a  test  was  made  of  four 
pieces  of  Vg-in.  firebox  steel  welded  by  the  electrode  process. 
These  were  placed  in  a  testing  machine  and  the  breaking  strain 
foimd.  One  piece  broke  in  the  original  steel  and  the  other  three 
pieces  broke  through  the  weld.  The  results  are  given  in  the 
table:  v  ..-■;-•...  ;•;./.■  •:.:.v-:  "-.,■■    %--ii:  -.■>■:.-  :■.■■■  -:...;:■;■■-.  :.;•:.;.•;•    ■■.:•; 


iiave  welded  a  number  of  experimental  pieces  and  upon  breaking 
them  we  find  the  material  at  fracture  is  laminated  with  layers 
ot  slag  and  scale  throughout  the  entire  weld  and  we  also  find  it 


Breaking  strain 

Per  cent  strength 

per  inch  width. 

of  material. 

Kemarks.            ■ 

-     21.700  lb. 

99  ^..   -...-^ 

Broke  through  weld 

'.-    19,900  lb. 

91 -y.  :■■■■■. 

Broke  through  weld 

-  ;■  21,840  lb. 

100  •■••■••-■:•■ 

Broke  in    steel 

■  18,090  lb. 

82  -'•■■          " 

Broke  through  weld 

■    5trapAffer 
Second  Bending 


'j/  Iron'' 


-Axle  Steel 


•■'  ;".  All  four  test  pieces  were  reinforced  according  to  our  standard 
practice, 

C.  A.  Slenker   (Long  Island  Railroad)  :     We  did  not  accom- 
plish much  with  our  machine  outside  of  boiler  work  and  not  a 


-< IS- J 

•  ■■■        Fig.   11 — Former  for    Making    Brake    Beam   Safety   Straps        '-v 

crystallized.     If  we  could  keep  the  slag  from  forming,  I  believe 
we  could  do  a  fairly  good  job.  ./     ...      .•  •  ■    j  /•'■....•■,.■ 

There  is  a  company  in  Ne\  rark,  N.  J.,  called  the  Quasi-arc 


Weltrode  Company.     The  only 
fers  from  the  ordinary  pencil  ; 


point  in  which  their  scheme  dif- 
rc-welding  is  in  their  "weltrode," 


-V.  ••• 


great  deal  of  that.  As  to  heavy  welding,  such  as  locomotive 
frames  and  mud-ring  corners,  we  have  not  done  any  of  that 
kind  of  work  jet.  Where  a  forging  is  removed  from  an  engine, 
such  as  spring  hangers  and  brake  rigging,  we  cannot  do  it 
cheaper  with  electricity  than  in  the  .smith  shop.  I  have  tried  it 
out  carefully  and  compared  it  with  my  piecework  prices  and 
I  find  that  the  smith  shop  is  cheaper  on  piecework  basis.     We 


which  consists  of  a  metallic  rod  c  )vered  with  slag.  It  is  not 
necessary  for  the  operator  carefullyj  to  hold  his  arc;  the  slag  on 
the  end  of  the  weltrode  rests  on  the  work  when  the  arc 
is  drawn  between  the  end  of  the  wire  and  the  work.  As  the 
wire  melts  away,  the  slag  also  mells,  the  claim  being  that  the 
air  is  entirely  excluded  from  the  n^lten  metal.  As  each  layer 
of  metal  is  applied  the  slag  forming  jon  top  is  broken  away  with 
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•;  Vu  scaling  hammer.    A  wire  brush  is  used  thorouyhlx  to  clean  the       electrode  and  separate  filling  rod,  since  there  is  no  tendency  for-. '^ 
'•''rtop  of  new  metal  that  has  been  added  and  then  the  next  layer       carbon  to  be  carried  into  the  weld.     Because  of  the  action  of  the 


I-;  a 


pplied. 


arc  in  carrying  the  metal  from  the  electrode   to  the   work,   it 
P.  T.  Lavender    (Norfolk  &  Western")    said   that   the  electric       is  possible  to  weld  on  a  vertical  wall  or  overhead.     This  method 
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Fig.    12 — Device    for    Forming    Sill    Steps    in    One    Operation 


"■•'p 


welding  ait  the  Roanoke  sliops  is  under  charge  of  tlie  erecting 
and  boiler  shop  foreman.     The  method  employed  is  the  metalic 


is  largely  used  in  overhead  repairs  in  the  firebox  and  in  welding-j:''    '.  •' 
tubes  in  locomotive  boilers.     It  is  of  great  value  where  repairs     :;.":■ 
electrode   method.      The    arc    is    drawn    by    touching   the    work       must  be  made  in  place.     The  following  is  a  summary  of  an  actual  ~  "  ;-:' 

test  made  at  the  Roanoke  shops  to  determine  the  relative  tensile  ■■.;..';; ^.^ 
strength  of  coke  butt-welded,   electrically  butt-welded   and   new  ";•/,:; 
unweldcd  tubes.    There  were  tested  18  pieces  of  tubes,  six  of  each  ^.!^- -• 
kind.     The  unwelded  tubes  were  found  to  have  an  average  ten-  y. ■>•<:'■ 
sile  strength  of  37.92n^  lb.     The  coke  welded  averaged  33.236  ;.•:::, 


Fig.  13 — Form  for  Bending  Channels  Into  Stakes  for  Steel  Cars 

with  the  metal  electrode  and  drawing  it  away,  the  filling  being 
accomplished  by  the  melting  away  of  the  electrode  itself.  This 
method  will  make  a  softer  weld  than  the  process  using  a  graphite 


Fig.  14 — Formers  for   Making   Brake   Mast  Supports 

lb.,  with  a  corresponding  efficiency  of  87^  per  cent,  while  the. 
electrically-welded  tubes  had  an  average  tensile  strength  of  34,020! 
lb.  and  an  efficiency  of  90.6  per  cent.     The  minimum  efficiency-.^ 
of  any  of  the  six  specimens  of  electrically-welded  tubes  was  80 
per  cent.     The  structure  of  the  rnaterial  at  the  \\  eld  seems  to  he 
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ctfcle,  care  heiiiu  taken  to  avoi4cl«>'>i"!.'  tin-  ^tc■am  \n>\\^.      I  lii> 
engine  lias  been  in  service  since  ()cU)l>t'r  1.  1*>13.  :iii<l  iii»  to  dato 
has    ^:i\tn    n<>    tnHihle    from    this    wilil.      \\  il'liiiLi    a    crack    the 
full  !cn'-:th  of  tylinder  with  this  nutliod   is  a   very   simple  j«il>. 
The  crack  is  first  cut  in  \'  slunie  at  an  an.i:le  of  45  deir.  and  a 
■■    row    €hf    *a-in,  stiwls  placed  on  each   side  of   the   \'  ai>oiit   1    in 
,  «ir  ili  in.  ui<;»rt.     it.  is  not  neces<ar\    to  Ut   -tml-  innjvct   over 
the  ca««t  iron  more  than  '4  in. 
;Manni'actiirtrs>omelinies  <K)  not   .ui\e  tlir  opcrator>   a  chancC 
to  nia>ter  tht-  process  before  they  make  up  their  min<U  that  the 
incthfrtl  is  not  feasible.      It  docs  itol   rc(|nin'  a->  ^killtnl  handling 
to  make  a  ji^ood  arc  weld  as  it  does  to  make  a  yood   wild  on 
an  an\  il. 

In  order  to  slio«'. the  relative  ^trenuth  ol  eUctric  w  this  com- 
part<t  with  th^  original  material  wrided,  a  tt -t  was  made  of  four 
pieces  jofC^'n-' hi.  firebox  steel  welde<l  l>y  the  flectr«)d<.-  jirocess. 
These  were  p1ace<l  in  a  testinu  machine  and  the  breakinv;  strain 
fonnd.  t)ne  piece  broke  in  the  orif:inal  >teel  and  the  other  three 
IHCCes  broke:  thronjib  tlie  wel<l.  The  result-*  are  ui\eii  in  the 
'table":  ,  ^■"■^'y ':r  )-,■■,■::■■  -y... .,    \  ■  ■■  ./;   '  v  ■■";;..:..  .;■■,,•.•■■ 

Breaking  sir.iiin:;     -.'    .     I*er  cent  strcnfffh 
...'     [iCT  inch  width.     ...-'■.■ 


have  wclde<l  a  iiiiniber  01   e\|lertnicntal  pieces  and  ii]>on  breaking; 


them   we  find  the  material   ;i 
'ii   viau  an<l  -icale  throtnihoiit 


fractttre  is   laminated   with  layers 
tlic  entire  weld  ntid   we  also  fin<l  it 


Remarks.    ' 
Hiiike  through  weM 
Hr<ike  throu^li   weld 
Hrnke  in    steel 
Broke  ihnmjilr  weld 


of  material. 
21,700  lb.  ~:       .     -  . '.«.•/ 

':.■■■'- 19,900  Jb.  ■'  .'  ::  •:  '    .91  ^ 

21.840  lb.   '      ■.    \:       ■  .  .:l<W\: 

,  .■•'18,090  Ih.    ■     '  -, '  ■^■'^■:v  .  ,.«2- 

All  four  test  pieces  v\ere  reinforced  according;  to  our  -.tandard 
practice. 

C.  A.  Slenker  (Long  Island  Railroa<l )  .  \\  i-  did  not  accom- 
plish much  with  onr  machine  outside  of  boiler  work  and  not  a 


StropAffer        rfr^t" 


SfrapAffer 
Second  Berit'itt/ 


Fig.    11 — Former   for    Mnkin      Brake    Beam    Safety    Straps 

•  rx^tallized.     If  we  coubl  kiiii    lie  sla:.;    from    formiuu.   I   beliex  e 
we  could  do  a  fairly  good  job. 

There   is   a  comjiany   in    N'evfark.   X.  J.,   called   the  Qtiasi-au 
W'eltrtxle  Company.     The  onlxlpoint  in  which  their  scheme  dif 
iers  frpm  the  ordinar_\   peiuil  In-weldinc  is  in  their  "weltrode,' 


Fig.    10 — Spring    Banding    Machine 


--i-.    ;,  ■  *  ^ 


uireat  deal  oi  that/  '  .Vs.  tbi'heavy  weldirtg,  >uch  a<;  Imoindtiv  e 
frames  and  nuid^-ring  Cornells,  we  have  not  done  au.\  of  that 
kitKl  of  work  yet  W'htre  a  fwrsirig  is  removed  from  an  engine, 
»uch  as  spring  liariwrs  and  brake  rigKinu.  we  cannot  <lo  it 
cheaper  with  t-lectricity  than  in  tlie  smith  '>h<ip.  I  have  tried  it 
out  carefidly  atid  compared  it  with  my  i)iecework  prices  and 
I   find  that  the  smith  ifliopiii  vheajK-r  on  piecework  basi-      W  t 


It 


1>     Mtit 


whicii  ct)nM>t.-<  i>i  a  metallic  rt»d  Aivered  with  slaj 
necessary  for  tin  operator  careftdl*  to  hoM  his  arc,  the  slag  on 
the  eud  cf  the  wiltrode  rests  »>|i  the  work  wiieti  the  arc 
i>  drawn  between  the  end  of  the  lire  and  tlu  work.  .\s  the 
wire  melt-»  away,  the  slag  also  mel|<.  the  daitn  l)eing  that  the 
air  is  entirely  excluded  from  the  nm>lteu  metal.  -\<  each  layer 
cpf  metal  i->  applie'l  the  slag  forminulon  top  is  broken  aw  ax    with 
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"   -online:  liamiiur.    A  wire  Inii^li  is  u>t'(l  tlii»1r<>li^Ii.ly'i«v  olriin  thr'      clfc^tnwWi  iiTHl'scpiir:^^^     liHi'U  roj.  >im>-  lliOrc  i>  m>  ton<lt<tM:y    ftir 

>^>«yof  new  metal  that  has  hecn  ad«fe<J  htid .  thlew  U)^  ^earlxjiit*)  be  carried  into  the  weld;     }iecinu-«e  <*f  the  ;uti<>n  nf  the 

\;apIiHed.                                                         ;     ;v;      -    ,      .,    ■  ;/ ^  from    the   clectr«)«Ie(c-»    the    wurk.    it 

P.  T.   Lavender    (Norfolk-   iV  Western  »    <iid:l)tKi|  ,i^^  to  wdd  on  a  \  ertic\il  uairrst  .oxcthA'.'ld,     T;lvi>.tiu'tfj<Ki: 


Fig.    12 — Device    for    Forniing    Sill    Steps    in     One    Operation 


.    weldins:  at  the  Roanoke  sfiop?  is  under  charjie  of  the  erecting; 
.   an<l  boiler  sliop   foreman.      Tlie  nuthod  employed   is  tlie  mctaHe 
-v   chetrode   method.     The   arc  is   (Iraxvti.  Uv   toiichinitf  jhe   t\V>rk 


is'1;iri:elyu<t.'il  in  overtHad  rejvairV  in  t1»e  firebox  ani!  hi  \\e!dinii- 
tnl*es  in  loeom<»ti\e  i><»iler»-.  it  is  of  jireat  \ah>e  vvliere  re|iair.v 
,nilist  be  made  in  place.  TlRvfoHow-iiljg  is  a  summan  of  mii  actual 
test  made  at  the  Roanoke  sliops  to  determine  the  relatixe  ten>iW 
strentith  of  coke  butt-\\el<led,  electrically  bult-weldeil  and  n<\v 
unueldrd  tiilie>.  Tiu  re  wvre  te>ted  IS  piece-  o I  tubes,  si\  of  vat U 
kind.  The  iHuveldvd  tnbes  \vere-f<*Th»<l  to  liavean  averapc  tcti- 
sjle  streniitlj  of  37/>31  - .'?  lb,  .  Tlie  t^nlce  w'eftitHl  avcrayecl  33.2.Vt ' 


Fig.  13 — Form  for   Bending  Channels   Into   Stakes  for  Steel   Cars 

with  the  metal  electrode  and  tlrawin^  it  away,  the  filling  beinij 

accomplished  by  the  meltinj^  away  of  the  electrode  itself.     This 

■  method  will  make  a  softer  weld  than  the  process  usinij  a  jiraphite- 


■.'.   ":      Fig.  14 — Formers  for   Making   Brake   Mast   Supports  ..,•. 

^U.,  with  a  correspond ini:  etncieiicy  of  87^.^  pet  c«it  while  tliue 
eiectrically-weWcd  tubes  ha<t  an  average  tensile  streiijith  of  34j()20 
lb.  and  an  efficiency  of  90.0  i»er  cent      The  mininuuu  ediciency 
of  4iny  of  the  six  specimens  of  electrically-welded  tube^  was  80; 
per  cent.    The  structure  of  the  nuiterial  at  the  \\el<|>ettns  to  he 
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'  very  satisfactory  and  we  afe  of  the  opinion  that  the  process 
■possesses  decided  advantages  over  the  original  method  of  weld- 
ing in  furnaces  and  fires.  ^■''.■■.i'-'-''V  ;i>v '"• 'XV  /r^''' .  s    "^^C  ■"■ 

>■•••■ '^      •••-!':■■  ^^  ;,,••■■.'>    •;  ■   discussion' '■'"•'■'■ '"••■■■'  ■  ■  -    '■■"■"'"  --,:'■" 

Trouble  has  been  experienced  by  some  of  the  members  in  weld- 

•  ing  mud  rings,  and  in  welding  in  tubes,  due  to  the  cracking  of 
the  bridges  in  the  tube  sheet.  In  heavy  work,  such  as  mud 
rings,   the   trouble   experienced   is   lamination   of   the   successive 

.  layers  of  metal  applied. 

Joseph  Grine  (New  York  Central)  stated  that  many  mud 
rings  have  been  welded  at  the  Depew  (N.  Y.)  shops,  the  mud 
rings  being  scarfed  the  same  as  frames  and  welded  either  from 
the  bottom  or  top.    Lamination  is  avoided  by  applying  each  suc- 

i  cessive  layer  against  the  direction  of  application  of  the  preceding    . 
.kjjrttV.  In  welding  boiler  sheets  the  electric  process  is  superior  to   ■' 
oxy-acetylene   because   the   latter   generates   too   much   heat   and 
causes  the  sheet  to  buckle.     In  welding  in  tubes  electrically  the 

,  work  should  be  done  by  skipping  about  between  points  a  con- 
siderable distance  apart,  thus  tending  to  equalize  the  expansion 
of  the  sheet.      •■     •..  •^>. .  . .     -. /^ .     -,../       ;.■  -  ^  ■ ,.        ,:.--•  w. :••■.. 

,;;y:;  .':;••  V;-   ■:.■■;,  HEAT  TREATMENT  OF  METAL    '■];-: S/  '■•" ^ -■•'.' . 

No  report  was  presented  on  this  subject,  but  it  brought  out 
considerable  discussion. 

H.  E.  Gamble  (Pennsylvania  Railroad)   stated  that  the  Penn-    .: 
sylvania   was   increasing  the  heat-treating  plant    at  the  Juniata    . 
shops.     In  addition  to  the  larger  parts,  such  as  axles,  side  rods 
and    piston    rods,    crosshead    toes,    gib    bolts,    etc.,    are    all    heat 
treated.    Nothing  is  quenched  in  oil  except  very  light,  thin  sheet 
steel.     On  all  other  material   flowing  water  is  used   and  three 


Fig.    15 — Attachment   for    Bending    Oblique    Angles   on    the    Anvil 


heats  are  recommended,  .\fter  the  forging  has  been  done  the 
parts  should  be  annealed,  then  the  quenching  heat  taken  and 
finally  the  drawing  heat.  The  material  should  be  rough  turned 
before  heat  treating.     ;•     "  ^-  • 

The  fact  was  brought  out  that  where  heat-treated  side  rods 
are  used  the  effect  of  the  heat  treatment  may  be  destroyed  by 
bringing  the  rods  into  the  shop  and  heating  them  to  straighten 
or  to  slightly  lengthen  or  shorten  them.  As  soon  as  the  tem- 
perature is  raised  above-  that  of  the  original  draw  point  the 
material  will  require  heat  treating  again  to  give  it  its  original 
properties.     . 

:,,     .  ■  SHOP  KINKS 

C.  A.  Slenker  (Long  Island  Railroad)  :  Fig.  10  shows  a  spring- 
banding  machine  with  an  assembly  table  attached.  This  ma- 
chine was  built  out  of  scrap  collected  at  the  shops.  It  has  two 
plungers,  one  vertical  and  one  horizontal,  operated  by  air  pres- 
sure. The  pressure  on  each  plunger  is  about  95,000  lb.  The 
frame  is  built  up  of  two  horizontal  and  two  vertical  I-beams,  the 
cylinders  being  secured   to  the  vertical  members   and  the  level 


U^Cy:,:    ^■•^.  ■  '^-^i 


\ 


fulcrums  and  table  to  the  l^rizontal  members.  We  also  have  ah 
oil-tempering  tank,  to  whiijh  a  small  pump  is  attached  and  run 
with  air  pressure.  This  piimp  sucks  the  hot  oil  off  the  top  and 
circulates  it  in  coils  in  running  water  and  discharges  in  bottom 
of  tank ;  the  temperature  pf  oil  as  it  discharges  is  about  130 
deg.  F. 

W.  J.  Mayer  (Michigan  iCentral)  :  Fig.  11  is  a  former  for 
making  brake  beam  safety '.straps.  This  was  rather  a  difhcult 
job  on  account  of  the  short  bends  and  the  amount  of  stock  re- 
quired between  the  outside  bends.  We  make  this  in  two  opera- 
tions, making  the  inside  ben^s  first  on  the  top  part  of  the  former, 
then  turning  the  piece  over  iind  dropping  it  down,  completing  the 
job  on  the  next  revolution  of  the  bulldozer.  This  former  is  cast 
iron,  except  the  male  part  of  the  lower  former,  which  is  a  forging 


Fig.    16 — Device   for    Forming^ Rings    Under   the    Steam    Hammer 

made  of  scrap  steel  axle.  I  have  been  in  a  number  of  shops 
where  sill  steps  were  being  ma||e  and  have  examined  the  formers. 
The  formers  illustrated  in  Fig,  12  will  do  this  job  in  a  satisfac- 
tory manner.  They  are  of  cast  iron  with  angle  iron  pieces  riveted 
to  the  arms  and  machine  steel  iorgings  for  the  yoke.  They  are 
used  on  a  home-made  air  bulldozer  with  a  10-in.  by  22-in.  cyHn- 
der.  and  bend  and  twist  the  ends  of  the  sill  steps  in  one  operation. 
■■'  F.  P.  Deissler  (Bessemer  &  Lake  Erie)  :  Fig.  13  shows  a 
form  used  on  our  300-ton  forging  press  to  bend  channels  for 
stakes  on  steel  cars.  The  channels  are  5  ft.  2  in.  long  and  are 
9-in.,  20-lb.  sections.  A  channel  is  placed  on  the  bottom  form, 
flanges  down,  and  is  shaped  by  being  pressed  into  this  form 
with  the  tongue  of  the  upper  di^.  The  finished  stake  is  shown  in 
the  photograph.  We  also  use  ^is  machine  for  stripping  yokes 
from  couplers,  the  rivets  beiirg  sheared  by  pressure  exerted 
against  the  coupler  shank  by  the  ram  of  the  press.  Because  of 
the  steady  pressure  exerted  the  jloke  of  the  coupler  is  not  mashed 
or  broken  and  no  rivets  or  tools  fly  about  the  shop  as  is  often 
the   case  where   this   work   is  done   under   the   steam   hammer. 

Fig.  14  shows  formers  for  miking  brake  mast  supports  on  a 
bulldozer.  This  support  is  5^  iii.  by  2Vi  in.  in  section  and  has 
several  angles,  which  are  difficult  to  deal  with.  The  straight 
bar  is  placed  on  the  former  and  bent  as  at  A.  It  is  then  passed 
to  the  other  side  and  bent  in  another  former  as  shown  at  B. 
The  completed  brake  mast  suppc  rt  is  shown  at  C,  this  work  all 
being  done  at  one  heat  and  all  pi  !ces  being  uniform.  The  form- 
ers are  made  of  gray  iron  with  lo  machine  work  except  facing 
for  bearings  and  drilling  holes  f  )r  fastening  to  the  machine. 

H.  E.  Gamble  (Pennsylvania  Railroad)  :  Fig.  15  shows  an 
attachment  for  use  on  the  anvil  in  bending  bevel  angles  in  one 
operation.  The  advantages  of  thi^  device  can  well  be  appreciated 
when  compared  with  the  older  riiethods  of  doing  the  work  by 
hand.  The  construction  of  the  ajtachment  is  shown  at  A.  The 
work  is  formed  on  a  cast-iron  block  B,  which  is  made  to  the 
desired  angle  and  is  held  in  placi  by  means  of  a  bolt  C  with  a 
head  slotted  for  a  wedge  at  D.  The  bar  of  iron  is  shown  in 
position  for  bending  at  F  and  is  h  tld  in  position  by  the  clamp  E. 
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Fij:.  16  shows  a  device  for  forming  rings  under  the  steam  ham 
mer.     The  effect  of  bending  in  this  manner  by  the  hammer  and 
exerting  an   even   blow   at   each    stroke  is   much    better   on   the 
material  than  forming  with  a  mandrel  and  sledge.       .••'•  .v. 

■  ^.;-v    V  •■.:":  ^:'i  •"-•:.'    ■■         OTHER   BUSIXESS  /■'.-■:'  ''■r--^--^..?'\\-^'--! 

.';..The  secretary's  report  showed  the  addition  of  13  new  members 
and  a  cash  balance  of  $48.48. 

The  following  officers  were  elected  for  the  ensuing  year:  Presi- 
dent. T.  E.  Williams,  Bettendorf  Company;  first  vice-president, 
W.  C.  Scofield,  Illinois  Central;  second  vice-president,  John 
Carruthers,  Duhith,  Missabe  &  Northern ;  secretary-treasurer,  A. 
L.  Woodworth,  Cincinnati,  Hamilton  &  Dayton;  assistant  secre- 
tar>-treasurer,  George  B.  White,  Missouri,  Kansas  &  Texas; 
chemist,  H.  Williams,  Boston,  Mass.     ^^''■'^■'■■■:-::--'T'^-:W-''-'}';'\^' 

Chicago  received  the  largest  number  of  votes  as  the  place  of 
jiiufcting   for  the  next  convention. 


THE  ELECTRIC  FURNACE  FOR  REHEATING, 
HEAT  TREATING  AND  ANNEALING*: 


:,,-:;  ■■■:'/ 1--'-     ' ..  7"  BY  T.  F.  BAILYt■^;;  ':''^<y-'':'  :'r:\Af:  'i''\v"'y-i' 

In  the  twenty-five  years  that  have  passed  since  the  early  and 
crude  development  of  electric  melting  and  refining  furnaces, 
there  have  been  put  into  service  more  than  one  hundred  of 
these  furnaces,  ranging  in  commercial  capacity  from  1  to  20 
tons,  and  in  electrical  capacity  from  100  to  3,000  kw.  Central 
stations  that  twenty-five  years  ago  considered  10  cents  per  kilo- 
watt-hour a  low  rate  are  now,  with  modern  equipments  of 
power  generation,  furnishing  electric  furnaces  with  current  for 
less  than  54  of  a  cent.  Electric  furnace  loads  running  into 
thousands  of  kilowatts,  where  now  there  are  but  hundreds, 
oj>erating  continuously  and  with  power  factors  closely  ap- 
proaching unity,  will  undoubtedly  cause  central  stations  advan- 
tageously located  to  look  with  favor  upon  rates  of  ^  cent  a 
kilowatt  for  such  loads.  As  the  dominating  factor  in  electric 
furnace  operation  costs  must  always  be  the  cost  per  kilowatt- 
hour,  the  gradual  reduction  in  the  cost  of  electric  current  will 
greatly  add  to  the  growth  of  electric  furnace  loads  for  re-heat- 
ing, heat-treating  and  annealing.    ::.        .^•■.  ,.   v   ,.-■:;    .     :.,.; 

The  type  of  furnace  that  seems  best  adapted  for  re-heating 
operations  is  the  resistance  type,  in  which  the  material  to  be 
heated  is  entirely  separate  from,  and  independent  of,  the  resist- 
ance elements  in  which  the  heat  is  generated  by  the  electric 
current.  A  general  description  of  this  type  of  furnace  is  as  fol- 
lows :  Through  the  side  walls  of  a  furnace  shell  made  of  suit- 
able refractories  are  inserted  two  carbon  or  graphite  electrodes. 
The  inner  ends  of  these  electrodes  extend  into  a  trough  of 
highly  refractory  material.  This  trough  is  filled  with  the  resist- 
ance material  itself,  usually  some  form  of  broken  carbon,  and 
makes  contact  at  each  end  with  the  electrodes.  The  outside 
ends  of  the  electrodes  are  connected  by  means  of  suitable  cop- 
per terminals  and  cables  to  the  regulating  transformer  and 
switch,  by  means  of  which  the  voltage  impressed  across  the 
furnace  is  regulated,  the  voltage  thrown  on  the  furnace  having 
a  definite  relation  to  the  current  flow  and  heat  input.  The 
material  to  be  heated  is  placed  conveniently  adjacent,  at  the 
side  or  above  or  underneath  the  resistance  material  and  its  con- 
tainers, as  the  case  may  be. 

In  som.e  heating  operations  the  actual  cost  of  heating  per  ton 
is  less  with  electric  furnaces  than  with  combustion  furnaces, 
while  in  some  heat-treating  and  annealing  operations  the  pre- 
cision with  which  the  operations  are  carried  on  must  be  the 
justification  for  the  higher  cost  of  heating  in  the  electric  fur- 
nace. In  a  general  way  it  may  be  stated  that  the  higher  the 
temperature    at    which    the    heating    operation    is    conducted    the 

"I'rom  a  paper  read  before  the  Engineers'  Society  of  Western  Pennsvl- 
^ania   at    Pittsburgh,   April    6,    1^15. 

t  President  of  the  Electrical  Fnrnace  Company  of  America.  -Mliance. 
Ohio. 


higher  the  relative  economy  in  the  use  bf  electric  furnaces.  At 
the  lower  temperature  there  is  less  difference  hi  the  thermal 
efficienc\-  of  electric  and  combustion  furnaces.        ^  ••  :   '■'^■■■"    '•"    . 

The  principal  advantage  of  electric  furnaces  over  combustion 
",  furnaces  for  re-heating  are  more  accurate  temperature  control, 
non-oxidizing  atmosphere,  saving  in  space,  elimination  of  blast 
or  stack,  evenness  of  temperature  throughout  the  heating  space, 
simplicity  of  control,  small  amount  of  heat  lost  to  the  surround- 
ing atmosphere,  and  cleanliness  of  surroundings.     :..*?.:.?::•■=•;;■ 

Electric  furnaces  of  the  character  described  may  he  con- 
trolled with  great  precision,  for  the  reason  that  a  given  input  of 
electric  current  liberates  a  given  quantity  of  heat  units  within 
the  furnace,  the  transfer  of  electric  current  to  heat  being  at  IflO 
per  cent,  efficiency.  The  walls  and  doors  of  the  furnaces  are 
the  only  means  for  the  escape  of  heat  from  the  furnace  in  other 
than  useful  work,  and  this  loss  remains  constant  for  any  given 
.temperature  and  operating  conditions.  For  a  given  tonnage  of 
metal  to  be  heated  to  a  certain  temperature  in  a  given  time,  it 
is  only  necessary  to  know  the  heat  absorbed  by  the  metal  in 
coming  to  the  temperature  and  the  heat  lost  by  conduction  and 
radiation  from  the  furnace.  The  voltage  across  the  furnace  ter- 
'.minals  is  then  adjusted  so  that  the  kilowatts  per  hour  are  just 
sufficient  to  deliver  this  heat.  In  contrast  with  this  simple 
method  of  delivering  heat  into  the  furnace,  the  process  of  con- 
verting chemical  energy  into  heat  is  not  usually  conducted  at  an 
efficiency  closely  approaching  100  per  cent.  Besides  this,  the 
stack  or  discharge  flues  to  the  combustion  furnace  are  an  ever 
present  means  of  carrjing  out  what  should  have  been  useful 
heat  under  ideal  operating  conditions.  Any  variation  in  the 
supply  of  air  or  the  supply  of  fuel  in  a  combustion  furnace 
quickly  affects  the  temperature,  and  both  of  these  do  continually 
vary,  both  in  volume  and  pressure. 

In  order  to  obtain  good  commercial  efficiency  in  a  combus- 
tion furnace,  an  excess  of  air  over  the  theoretical  amount  is 
required.  This  excess  of  air  creates  an  oxidizing  atmosphere 
in  the  furnace  chamber  which  results  in  scaling  the  metal  under 
treatment,  resulting  in  a  loss  of  from  one  to  five  per  cent.,  de- 
pending upon  the  type  of  combustion  furnace,  the  temperature, 
and  the  man  operating  the  {xnnAce,:''  i''  ':.,i^/  •■:;'' y'^^^^.-'y'.:  ■"''■  ',<- 
..  As  the  heat  from  the  resistance  units  is  thrown  on  the  hearth 
almost  entirely  by  radiation,  the  temperature  of  the  furnace 
is  more  readily  kept  uniform  over  the  entire  area  than  in  com- 
bustion furnaces  where  the  heat  is  delivered  to  the  hearth  by 
the  impinging  heated  gases  or  products  of  combustion,  .\nother 
feature  leading  to  evenness  of  temperature  throughout  the  elec- 
tric furnace  is  that  the  resisters  of  the  electric  furnace  may  be 
run  at  only  a  comparatively  small  temperature  alKjve  that  of  the 
hearth  of  the  furnace,  while  the  combustion  furnace,  for  in- 
stance, in  an  annealing  operation,  requires  that  the  incoming 
gases  from  the  combustion  chamber  must  of  necessity  be  several 
hundred  degrees  higher  than  the  temperature  of  the  furnace. 
The  actual  theoretical  heat  re<juired  expressed  in  kilowatt 
hours  her  ton  of  metal  is  as  follows  for  heating  to  the  tem- 
perature given :  ,..    ..\ .  r  ■»  ...     .;..-. 


-      ;•:'■;    "  ■:::^  ■■•"^^^ -^  '  ; '"V ''J  v.: :-.-""  ;^- - 
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170 

150 

'"...:........., : . . .  ^:. . . . . : . .    1.250 

115 

" 900 

75 

Copper     1.400 

90 

Hrass     ,.... .,  *.j...i, »..;..     1,300 

85  ;. 

Aluminum ...v, v.  s.  .•.-';.,         950 

140   ■ 

....X^wi;.>-i,..>i.       750 

110    : 

Silver ..-....•.  ..'-iii-...  ■■■  1,300 

50  ^ 

Cerman    Silver    .......;. 1,300 

75 

•.-.< . 


The  thermal  efficiencies  of  electric  furnaces  vary  greatly  with 
the  size  and  capacity  in  tons  per  hour.  The  wall  loss  on  a  forg^> 
ing  furnace  of  60  kw.  capacity  heating  250  lb.  of  steel  per  hour 
to  2,200  deg.  F.,  will  be  approximately  30  kw.,  showing  a  thermal 
efficiency  of  50  per  cent.  \  furnace  of  one  ton  per  hour 
capacity  for  2.200  deg.  will  show  an  efficiency  of  75  per  cent.    -■- 
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Tn  aiinealinu  work  a  ftirtiace  of  100  kw.  per  hour  capacity 
will  heat  600  tb.  of  metal  to  1,()50  cleg,  with  an  efficiency  of  50 
per  cent;  while  a  furnace  of  600  kw.  capacity,  heating  three 
tons  of  steel  per  hour,  will  show  an  efficiency  as  high  as  90 
per  cent.  All  the  above  figures  are  typical  for  the  usual  classes 
of  work  handled  in  the  capacity  named. 

The  rapid  growth  of  the  practice  of  heat-treating  and  a 
realization  of  the  precision  with  which  this  treatment  must  be 
carried  on  in  order  to  secure  iniiform  results,  has  opened  a  par- 
ticularly desirable  field  for  the  electric  furnace,  especially  as  the 
electric  furnace  can  he  more  accurately  controlled  and  a  greater 
uniformity  of  heat  throughout  the  furnace  maintained  in  com- 
mercial operation  than  with  combustion  furnaces.  A  compara- 
tively slight  variation  in  either  blast  pressure  or  fuel  supply  in 
a  combustion  furnace  very  quickly  affects  the  ruling  temperature, 
while  in  the  electric  furnace,  owing  to  the  comparatively  great 
mass  of  heated  refractory  material  of  walls  and  roof  acting  as  a 
heat  storage  or  accumulator,  the  variation  in  temperature  is  re- 
duced to  a  minimum.  In  practice  the  current  may  be  off  for 
periods  of  an  hour  at  a  time  without  atTecting  the  temperature 
more  than  a  few  degrees.  This  type  of  furnace  may  be  de- 
scribed as  follows :  In  the  usual  steel  shell  is  constructed  an 
arched  roof  of  fire  brick,  so  arranged  as  to  reflect  the  heat 
radiated  from  the  resister  troughs  onto  the  hearth  located  be- 
tween the  two  resister  units  running  lengthwise  of  the  furnace. 
The  material  to  be  heated  is  handled  through  the  door  or  doors 
of  the  furnace  located  in  the  end  walls.  The  hearth,  if  not 
subject  to  mechanical  abrasion,  is  made  of  suitable  tire  l)rick. 
Where  the  abrasion  is  likely  to  be  severe,  cast  iron  plates  re- 
place the  fire  brick.  A  heat  balance  sheet  of  a  furnace  of  this 
type  of  1(K)  kw.  capacity  and  the  hearth  area  5  ft.  by  6  ft.,  and 
heating  600  tt).  i)er  hour  to  1.650  deg.  F..  will  show  the  follow- 
ing balance: 

Heat  absorbed   by   the   metal. ...  i. 50  kw.  •.,'•. 

'''''■,         Heat   lost   through   the   walls ^•l  kw.  "'  '•    • 

Heat   lost    through    tlic   doors    and   door   openings,   due 

'■■'-  to  the  frequent  charging  ;ind   withdrawing 15   kw.  'i  7 .. 

For  furnaces  of  more  than  one-half  ton  per  hour  capacity, 
and  for  higher  thermal  efficiencies,  the  continuous  type  of  fur- 
nace is  desirable.  The  material,  if  of  uniform  section,  is 
pushed  through  the  furnace  by  direct  application  of  the  pusher 
to  the  material  to  be  heated.  If  the  parts  are  small  or  liable  to 
buckle  if  direct  pressure  is  exerted  on  them,  they  are  placed  in 
pans  or  steel  boxes,  these  containers  being  pushed  through  one 
at  a  time.  If  the  material  is  in  the  form  of  rods  that  may  be 
handled  through  the  furnace  lengthwise,  as,  for  instance,  cop- 
per and  brass  rods  or  tubes,  this  material  may  be  placed  on  steel 
pans  and  drawn  through  the  furnace  by  means  of  ho(»k  and 
chain,  as  is  common  in  brass  mill  practice.  A  typical  furnace  of 
the  continuous  type  for  annealing  German  silver  or  brass  stamp- 
ings in  steel  pans  has  a  hearth  15  ft.  long  by  2  ft.  wide,  and 
a  rated  electrical  capacity  of  200  k.w.  A  mechanic 
operated  by  a  motor-driven  winch  with  hand  eiperated  clutch 
l)ushes  the  pans  in  through  the  charging  door  ome  after  another, 
>even  pans  being  in  the  furnace  at  one  time.  The  pans  passing 
through  the  furnace  are  supported  by  a  hearth  made  of  cast 
iron  grids,  each  2  ft.  square.  The  pan  when  discharged  is 
dutnped  automatically  into  a  water  sealed  discharge  hood.  The 
metal  under  treatment  falls  into  a  tank  of  either  clear  water  or 
pickling  solution,  depending  upon  the  cleanliness  of  the  material 
before  it  is  charged.  Thus  in  this  furnace  the  material  is  not 
exposed  to  the  atmosphere  at  any  time  after  entering  until 
taken  cold  from  the  quenching  tank.  This  entirely  eliminates  the 
possibility  of  oxidation  as  the  furnace  itself  has  a  reducing  at- 
mosphere. A  heat  balance  sheet  of  this  furnace  heating  1,500 
It),  of  steel  per  hour  to  1,650  deg.  will  show  the  following: 

Heat  absorbed   by  400   lbs.  of  pans. .  ...v,;.i!iV'.>'.       34       kw. 

Heat  absorbed  by   1,500  lbs.   of  metal...... ..      127J^  kw. 

Heat  lost   through  walls  and  doors 30       kw. 

The  advantage  of  this  type  of  furnace  over  the  non-continu- 
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ous  furnace  is  a  lower  labor'cost  and  the  fact  that  the  material 


when  brought  to  the  desired 
removed,  eliminating  largely 
the    same    time    allowing    th{ 


temperature  may  be  more  quickly 
he  danger  of  over-heating,  and  at 
material   under   treatment   to   be 
brought  to  temperature  more  gradually. 

The  type  of  furnace  best  adapted  to  heat-treating  which  re- 
(luires  precision,  is  the  automatic  continuous  type,  wherein  the 
material   under   treatment,    w4en   brought   to   the   predetermined 


temperature,  is  automatically 
into  some  quenching  medium, 
the  human  element  and  the  cl 


discharged  either  into  the  air  or 
This  method  of  operation  reduces 
ance  of  error  to  a  minimum.   The 


only  part  of  the  operation  dependent  on  the  operator  is  the  plac- 
ing of  the  material  to  be  leated  on  the  charging  platform. 
When  the  material  at  the  discharge  end  of  the  furnace  reaches 
the  maximum  temperature,  a  4)ecial  pyrometer  closes  an  electri- 
cal circuit,  which  in  turn  clokes,  through  a  suitable  relay,  the 
solenoid-operated  radial  dial  iwitch ;  the  various  electrical  cir- 
cuits in  turn  operate  the  doorsl  pusher  and  quenching  apparatus. 

The  greatest  objection  to  l^at-treatment  as  generally  prac- 
ticed to-day  with  combustion  ftrnaces,  is  due  to  the  inability  to 
obtain  duplicate  results.  Tha  automatic  equipment  just  de- 
scribed eliminates  the  uncertanties  of  non-automatic  equip- 
ments and  enables  heat-treatina  to  be  done  with  as  great  a  pre- 
cision as  it  is  possiI)le  to  measure.  While  with  hand  operation 
it  is  possible  to  obtain  excelleiit  results  in  actual  practice  at 
times,  a  considerable  portion  of  the  material  treated  will  fall 
below  the  standard  as  determine^  by  physical  tests. 

In  heat-treating  the  saving  iri  operating  cost  of  electric  fur- 
naces over  combustion  furnaces  iin  most  cases  must  come  in  the 
elimination  of  oxidation — as,  for  instance,  on  high-grade  steel, 
brass  and  non-ferrous  metals,  eljminating  large  expense  in  acid, 
and  in  labor  for  the  pickHng  operation.  In  addition  to  this,  the 
advantage  which  outweighs,  perhaps,  all  others,  is  the  precision 
with  which  electric  heat-treating  ^nay  be  done.  It  is  obvious  that 
it  is  useless  to  heat-treat  a  serie^  of  parts  that  may  go  to  make 
up  a  steel  structure,  as  a  bridgfe,  a  line  of  rails,  or  a  set  of 
springs  or  axles  of  a  locomotive,  if  the  method  of  heat-treat- 
ment is  sucli  that  dependence  cannot  be  fully  placed  on  the  gain 
in  physical  properties.  The  faili^re  of  a  single  member  of  the 
bridge  or  a  single  rail  or  a  spring  or  axle,  is  almost  certain  to 
cause  a  catastrophe ;  hence,  withput  absolute  precision  in  tem- 
perature and  method  for  producing  that  temperature  in  every 
piece  alike,  vital  parts  of  a  strijcture  or  a  machine  must  be 
figured  on  the  basis  of  untreated  parts,  necessitating  a  greatly 
increased  weight  over  that  of  a  design  relying  on  the  greater 
strength  of  heat-treated  parts.        . 

The  user  of  steel  to-day  is  willing  to  pay  the  additional  cost 
for  the  additional  physical  qualities  to  be  obtained  by  proper 
heat-treatment ;  but  he  has  never;  been  willing  and  never  will 
be  willing  to  pay  for  the  so-called  heat-treatment  that  has  in  too 
many  cases  consisted  of  simply  pitting  the  material  through  a 
furnace.      When    the    engineer    realizes    that    for    an    additional 

it  of  from  $2  to  $3  per  ton  he  c&n  with  certainty  get  the  full 
value  of  results  possible  with  hea(t-treatment,  the  demand  for 
heat-treated  material  will  be  a  gijeat  many  times  larger  than 
it  is  to-day. 


Petroleum  in  Chile. — The  exis 
ported,  has  been  definitely  establish  ;d 
the  northwest  of  Tierra  del  Fuegp 
the  emanations  of  natural  gas  make 
are  large. — The  Engineer. 


ence  of  petroleum,  it  is  re- 
near  Punta  Arenas  and  to 
Chile.     The   frequency  of 
it  probable  that  the  deposits 


Indl\n  Manganese  Ore. — The  exports  of  manganese  ore  from 
India  in  April  this  year  were  16,26^  gross  tons,  of  which  12,%9 
tons  went  to  Great  Britain  and  3300  tons  to  France.  In  April, 
1914,  the  exports  were  65,533  tons,  liaking  the  decrease  this  year 
49,264  tons,  or  75.8  per  cent.  Sinceljanuary  1,  no  ore  has  been 
sent  from  India  to  the  United  Stated — The  Engineer.  ^K'^'f'-' 
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BERPAN  BRAKE  RIGGING 


The  illustrations  show  a  new  type  of  brake  rigging  invented 
In-  E.  G.  Berdan,  stationmaster  at  the  LaSalle  Street  Station, 
Chicago,  of  the  New  York  Central  Lines  Vv^est.  It  is  designed 
for  the  purpose  of  eliminating  the  use  of  brake  beams.  Fig. 
I  shows  the  top  view  of  the  device  as  applied  to  one  side  of  the 
truck.  Fig.  2  shows  a  half  section  through  the  gear  and  racks 
that  operate  the  shoes,  and  a  section  through  the  connection  to 
the  brake  rods.    The  pressure  from  the  brake  cylinder  is  trans- 
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:'.'..-;'>•'      Fig.    1 — Top    View    of    the    Berdan    Bral<e    Rigging 

/  ■' mitted  through  the  regulation  foundation  gear  to  the  brake  rod, 
which  is  connected  by  means  of  a  link  to  a  crank  on  the  gear 
shaft.  As  this  shaft  is  turned  the  gear  will  rotate,  driving  the 
top  and  bottom  racks,  to  which  the  brakeshoes  are  attached,  out- 

';  ..^vfward,  forcing  the  brakeshoes  against  the  wheel.    The  mechanism 

Vl.".Js  supported  on  the  truck  spring  plank,  a  special  housing  being 

required  to  hold  the  gears  and  the  rack.     With  the  rack  above 


/  ••      .  -      ''    t  . 


^ 

Fig.  2 — Section  Through  the  Berdan   Bral<e   Riggfng 


and  below  the  gear  it  will  be  seen  that  as  the  gear  rotates,  one 
brake  shoe  will  act  as  an  abutment  against  which  the  gear  oper- 
.ates  for  forcing  the  other  shoe  against  the  wheel. 
;  Provision  is  made  for  allowing  for  differences  in  wear  of  the 
brakeshoes  or  the  loss  of  a  shoe.  The  gear  shaft  on  its  inside 
end  is  supported  in  a  curved  bearing  as  shown  in  Fig.  1,  which 
permits  the  shaft  moving  out  of  alinement.  The  outside  bearing 
of  the  gear  fits  in  a  slotted  hole.  The  change  made  in  the  gear 
and  racks  to  accommodate  this  movement  is  shown  in  Fig.  3. 
It  will  be  seen  that  both  the  gear  and  the  racks  have  their  teeth 
tapered  each  side  of  the  center  line,  thus  providing  a  free  work- 
ing arrangement  for  all  positions  of  the  gear  shaft.     A  ^-in. 

^ '''■'•' ^'r '-■•'.'•■  ■•    '■■'■'.   ■'  .'V.  ■  ■•  ■•■■.■■   '-.■■^  "'"".  '■''■-■'.■■■' ^''\.:'''- "7':'.  ■'^■■^       4K3 


coil    spring   is    used,    as    indicated    in    Fig.    2,    for    bringing   the.'.;; 
mechanism    back    to    normal    position,    which    provides    a    l^-ilL^  ■. 
clearance  between  the  shoe  and  the  wheel.     The  brake  rods  are 
provided  with  turnbuckles  for  the  purpose  of  giving  close  ad-^ 
justment,   thereby   overcoming   lost  motion   and   maintaining   the.t; 


~~\l\/\/\I\/\j\/\j?\j — I 


Fig.  3 — Gear  Shaft  and    Rack   for  the   Berdan   Brake    Riooino     .-.  ~ 

proper  piston  travel.    This  gear  lias  been  in  experimental  seiS'icfc;  : 
and  is  found  to  work  satisfactorily-.  i; 


KINGAN-RIPKEN  VALVE  GEAR  DEVICE 


v.-  The  photograph  shows  a  new  feature  that  is  applied  to  outside-'- 
valve    gears    for    the    purpose    of    overcoming    the    slow    action 
which    the   combination    lever    imparts    to    the    W'alschaert    and  -;.■ 
similar  valve  gears.     The  bottom  connection  to  the  combination'" 
lever  is  made  to  the  main  rod,  as  indicated  in  the  illustration, 
instead   of  to  the  crosshead,   as  is  customary.     This   gives  the  \' 
combination  lever  a  different  movement,  in  that  it  responds  to  the     " 
up  and  down  mo\ement  of  the  main  rod.     As  the  piston  is  on  •  >- 
the  last  half  of  the  stroke  this  causes  the  release,  compression  ■ 
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Application  of  the  Kingan-Ripken  Valve  Gear  Device 

and  pre-admission  to  occur  later  in  the  stroke  with  the  same 
cut-off,  thereby  giving  a  longer  period  of  expansion,  less  com-;.^ 
pression  and  less  pre-admission  with  the  same  amount  of  lead. 
At  the  end  of  the  piston  travel,  the  main  rod  being  in  the  center... 
of  its  oscillatory  movement,  the  arrangement  will  have  no  effed  1. 
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-  fn  jiniicalinc  work  ;«  iiiruaiv  of  liM)  ku.  per  lunir  iufvicity 
will  lu-at  60(>  ffj.  of  nu'tal  to  l.'olt  <ltii.  uitli  an  cUK-iriu-y  of  50 
Mcr   ceiil;    \\Iiile  u   fiiriiHCe   *>\    ()<Ki   k\\.    capaiity.   Iitatiui:    three 

..t^ov>^  of  stt*eV  per  hour,  WiU  show  an  dVicifiicy  as  liiyh  as  90 
jMSr-ceiit.  All  the  ahovc  %nrv>  arc  typical  for  tin-  ii>ual  clas:4es 
of  work  haiidUd  in  tlic  capacity  i)aitu<I. 

The  rapiil  j:ro\vth  i.>t  the  practice  <>l'  lieal-irealiiiy  and  a 
roali/ation  »)f  Hiv  .precision  witli  wln'cli  tliis  treatment  inu^t  l)e 
carr ienf  on  in  or:(ler;  to  secure  titiftorin  result-,  ha-  opened  a  par- 
♦  ienkirly  (Usiraiile  I'leld  t«>r  the  electric  furnace,  especially  as  the 
ck-ctrie  furnace  can  he  nu>re  accnrately  controlled  and  a  s^reater 
unifornrily  of  heat  tlirou.yhont  the  furnace  maintained  in  com- 
intrcial  operation  than  with  comhn«,ti<»n  furnaces.  A  compara- 
u'vely  sHjiJit  variation  in  either  hlast  pressure  >>r  fuel  -upj)ly  in 
'a  Comhustion  furnace  Very  quickly  atlects  the  rulin.Lr  temperature. 
while  in  the  electric  furnace,  nwinit  to  the  comparatively  ^-reat 
iiiiu*s  of  Jicatcfl  reffatrtory  matt  rial  of  walls  and  ro»)f  acting  as  a 
litj^t  s:tx»ragc  <>r.accamnikitor,  the  variation  in  temperature  is  re- 
diK'eil  to.  a  ininiimnn.  In  practice  the  current  may  he  off  for 
periods  i)f  an  huur  at  a  time  without  affectinii  the  temperature 
more  than  a  few  tiegrees.  This  type  of  furnace  may  he  de- 
>pniitMl , a.V  f ollowir  Jti  ^he  usual  >(eel  >hell  is  c<in>trnctid  an 
arclu'd  rr»of  iif  fire  hrick,  su  arranged  a-  tu  relUct  the  heat 
r;idiate«l  from  the  resister  lroui;h>  onto  the  hearth  located  he- 
iwttn  the  t\M>  re>isternnits  rutniin.u  lengthwise  of  the  furnace. 
The  iinatfrial  to  he  lieateilis  irandled  thronsih  ilu   door  or  doors 

\of  tiK'- fnriiactv  !ocat<'«r  in  the  uvj  wi'l'^-  '  l'^"  hearth,  if  not 
".uhject    to   mechanical   alira-ion.    i,> made   of    -uitaMe    lire   hrick. 

,  Where  the  al>ra>i<Mi  is  likely  to  he  severe,  cast  iron  jdates  re- 
ptace  lilt'  i'tre  hrick.  A  heat  halance  -heet  of  a  furnace  of  this 
typf^  of  I(M>  H\v.  capacity  ami  the  hearth  area  ?  ft.  !>>  o  ft.,  and 
heatinj;  (it)  U>.  |ier  hour  lo   l.foO  <\m.    !•" .   will   -how    the   follow- 

,  iu>j  halance: 

Hi'.it   al)s(irl>ed   by  ,  the  Jiutal.  . ..  , .  ; .  .-0  kv)-.  " 

lle.it    lost   llirmi.ch    I  In-  walls ..........■...•.,,.'...      ,V-  kw. 

Heat   lost    llirotigh    the   <liiiir.s   :Miii   door   "i|>i-mti){s.   iltu* 

•■;  ■     to. the  frequent  cKarjiiitj!   ;niit  yjtlnlr.'iwinj:-..  .' '     \^  kw. 

"For    fttrnaci's  of   more   than   i»ne-half   ton    ptr   hour   ca|»acitv. 

aud   for  InjiJier  thermal  ethciencies.  tln'  coiuimious  t\pe  of   fur- 

.uacf    is    <lesirahle.      The    material,    if    of    uniform    section,    is 

|«i>hed  through  the  furnace  l>j'  direct   aiiidication  of  the  luisher 

■t<».  the  material  to  he  heated.     If  the  parts  are  small  or  liahle  to 

J»uckle  if  direct  pressure  is  exerted  on   thetn.  they  are  jilacrd  in 

p;in>  or  steel   hoxes,   these  containers   ininvi  jiusjud   throU!.;li   oin 

at  a  time.     If  the  material  is  in  the  form  of  rods  that  nia\    he 

liandleil   through   the    furnace   lenythwise.   as.    for   iiist.uice.   lop- 

iMr  and  hrass  rods  (>r  tnhes,  this  material  may  he  placed  on  steel 

pans   ;ind   «lr;iwn    thrKugh    tin     furnact-    hy    means    of    hook    and 

chain,  as  i;»  Connnon  in  hrass  mill  practic.-.     .\  typical   furnace  of 

tlte  contituious  type  for  i{innealin$.>  rierman  silver  or  hras-  stamp- 

injfs  in   .steel   i»ans   has  a  hearth    13    ft.   Ion;.;   hy  1   ft.   wide,   and 

a    rated    clectiical   cai»acity   of   JlM)   k.u.      A    mechanical   char.;(  r 

.'»p»Tated    hy   a    motor-driven    winch    with    hand    operated    clutch 

■pushes  the  jviiis  in  tliroiinh  the  cliar,!.;iiiy  door  one  after  another, 

si'Vi-n  pan.s  heing  in  the  furnace  at  one  time.     The  pans  passing 

ihroiiiih    the    furnace   are    sti|)|>orre<l    hy   a   hearth    made   of   cast 

iron    grids,    each    1    ft.    >tpiare,      The    pan    when    tlischarged    is 

dmnped  aufoniatically  into  '•  W'*t<^''  scaled  discharge  hofxl.     The 

melal  under  treattnent   falls  into  a  tank  of  either  clear  water  or 

pickling  .soluti(»n,  dejjendinj^  ujion  the  deaidiness  uf  the  material 

J»efore  it  is  charged.     Tints   in   this   furnace   the  material   is  nut 

vxposed    to    the    atmosphere  .  at    any    time    after    eiUering    until 

taken  c<^>ld  from  the  <|nt  luhinu  tank.     This  tinirely  eliminates  the 

fMissihility  of  thxidalion  a.s  the  furnace  itself  has  a  reducing  at- 

>m>sphere.     A   heat   halance   sheet    of   this    furnace   heating   l,.s()0 

lt>.  of  iteel  per  hoitr  tt>  l,().s()  4t.u.   will  show  the  following; 

%    ■         Hpat  ahsdrlicil   liy   400  lbs. uf   imns. . . . . .  •.*  .\  . .  •:.       .W     ■  kw, 

;•  •      .     Heat   alis.irlied   t)y    1, .=?!)!•   Iks,   ..i    metal \27'',   k\v. 

'  •  Y  .      H<'at    lost    llir<iii),'li   walls   .init  ili.mr.s.  ......  ; .Vt        kvv. 

■    The  aflvantage  of  this  type,  of   furnace  over  the  non-continu- 
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ous  fitrnace  is  a  lower  lahor 
when  hrought  to  the  desire* 
removed,  elintinating  largely 
the    same    time    allowing    the 
hrought  to  temperature  more 

The  type  of    furnace   hcst 
ipiires   precision,   is   the   antoi 
material   under   treatment,    w 


cost  and  the  fact  that  the  material 
temperature  may  he  more  (juickly 
he  danger  of  over-healing,  and  at 

material    under    treatment    to    he 
gradually.    •   ^.;•^•     ■■-....■./.: 
idapted   to  heat-treating   which   re- 

itic   continuous   type,   wherein   the 
en    hrought    t<»   the   predetcrmitietl 


temperature,   is   automatically Idischarged   either  iiuo  the  air  or     ' 
into  s.mie  <iuenching  medium.  ITliis  method  of  operation  reduces 
the  hinnan  element  an<l  the  clunce  of  error  to  a  mininmm.    The    ' 
only  part  of  the  operation  depi  ndeiit  on  the  operator  is  the  plac-  ; 
ing    oi    the    material    to    he    h 'aied    on    the    charging    platform. 
When  the  material  at  the  disi  large  en<I  of  the  furnace  reaches  ■  ■ 
the  maximum  temperature,  a  ?  fecial  pyrometer  closes  an  electri-      : 
cal   circuit,   which    in   turn    do  es.   through   a   suitahle   relay,   the    • 
solenoid-operated   radial   dial   >  ivitch  r  the   \arious   electrical  cir- 

pusher  and  ipienching  apparatus, 
.at-lreatment    as    generally    prac-  -' 
irnaces,  is  due  to  the  inahility  to   ■ 
ohtain    duplicate    resttUs.       Tlx     automatic    equipment    just    de- 


cuits  in  tm-ii  •►jierate  the  <Ioors 

The    greatest    ohjection    to    1 

ticed  to-dav  with  ciunhustion   f 


inties  ot  non-automatic  equq)- 
to  he  done  with  as  great  a  prc- 
ire.     While   with   hand  r)peratiou 


scrii)ed    eliniinat<*s  '  the  •  unceri; 

meiUs  and  enahles  heat-treating 

cision  as  it  is  jiossihU-  to  meas 

it    is    possiMe    to    ohtain    excellent    results   in    actual    practice    ;it 

f  the  material  treated  will  fall 
d  hy  physical  tcstSi. 


limes,   a   consi«lerahle  jjortioii    i 
helow   tile  standard  as  (letermin 

In  heat-treating  the  saving  iil  operaling  cost  of  electric  fur- 
naces over  comhustioti  fnrnaceslin  most  cases  nnist  come  in  the 
elimination  of  nxidatioi\--as,  f(jr  instance,  on  high-grade  steel, 
hrass  and  iion-ferron-  metals,  elmiuating  large  expense  in  acid, 
and  in  lalior  for  the  ])ickling  opiration.  In  addition  to  this,  the 
advantage  which  outweighs,  pirl  .qis,  all  others,  is  the  precision 
with  which  electric  heat-treating    nay  he  done.     It  is  ohvious  that 


it   is  Useles-  to  heal-treat   a  serier 


up  a   steel    structure,   as   a   hridg|',   a    line   of   rails,   or   a   set  of 

if   the   method   of   heat-trcat- 


sprn 
imi) 
in   I 


of  parts  that   may  go  to  make 


ngs  or  axles  of  a  locomotivA  it  the  method  ot  heat-trcat- 
)t  is  siuli  that  de])endence  caiiliot  he  fully  i>laced  on  the  gain 
)li\sieal  proj.erties.  The  faihirc  of  a  single  inemher  of  the 
hridge  or  a  single  rail  or  a  sprin  >  or  axle,  is  almost  certain  to 
cause  a  catastrojihe :  iieiice.  with  »ut  ahstdutc  precision  in  tem- 
perature .md  method  for  produc  ng  thai  tem])eralure  in  every 
piece    alike,    vital   parts   of    a    stri  ctiire  or  a  machine    must   he 

parts,  necessitating  a  greatly 
lesign   relying  on   the  greater 


ligured  on  ihe  hasis.  of  untreatec 
increased  weight  over  that  of  a 
strength   of   heat-treatefl  parts. 

The  User  of  steel  to-day  i>  wil 
for  tlie  ailditioiial  jihysical  qualil 
heat-treatment  :  \a\\.  he  has  never 
he  willing  to  ])ay  for  the  so-c.dled 
many  case-  consisted  of   sinijdy   ]» 

furnace.  When  the  engineer  rellizes  that  for  an  additional 
Cost  of  from  .Si  to  S3  Jier  ton  he  iini  with  certainty  .get  the  full 
\alne  of  residts  pos.sihK-  with  he;ll-treatmein.  the  dtinaml  for 
heat-treated  material  will  Ix.-  a  gfcat  nian>  times  larger  than 
it   is  to-dav. 


ing  to  jiay  the  additional  cost 
es  to  he  ohtained  hy  i)roper 
heeii  willing  an<l  never  will 
heat-treatm<-nt  th.it  h.is  in  too 
illing   the  material   through   a 


l*i.TKoi.i-.t',M   IN   (iitLK,-^ -The  cxislcnce   of   petrolemn,  it   is   re- 
liorted.  has  heen  definitely  estahlish*  d  near  I'lmta  .\renas  and  to 
the   northwest   of   Tierra   del    h'tiegi. 
the  emanations  of  natural  gas  m.ike: 
are  larue.     The  l.tujiuccr. 


t'hile.     The    freciuency  of 
it  prohahle  that  the  deposits 


orts  of  manganese  ore  from 
ross  tons,  of  which   12,9()Q 


Imii.w  M.\.\o.\.n"KSK  Ork. — The  ex 
India  in  .\pril  this  year  were  16,i()* 

tons  went  to  <  ireat  Britain  and  i2^A  tons  to  France.  In  April, 
1914,  the  exports  were  65,533  tons,  niiking  the  decrease  this  year 
49,264  tons,  or  75..S  per  cent,  .since  Bamiary  1,  no  ore  has  heen 
sent  from  India  to  the  Unite<l  .States    -The  luiyincer. 
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BERD.VN  BRAKE  RIGGING 


■  '.      The  illnstrations  show  a  new  type  of  brake  rigi;injj,  invented 

•  ..CTiy  E.   G.   Berdan,   stationmaster  at   tlie  LaSalle   Street    Station. 

, ;.  t'liica^o,  of  the  New  York  Central   I^ines  West.     It  is  desijrned 

\    lor  the  purpose  of  eliminating   the   use  of  brake  beams.     Fig. 

r.;--,  1  shows  the  top  view  of  the  device  as  applied  to  one  side  of  the 

truck.     Fip^.  2  shows  a  half  section  throui^h  the  year  and  racks 

.    .  that  operate  the  shoes,  and  a  .•«ection  throu'.ah  the  connection  to 

.'     tlje  brake  rod*..     Tiie  pressure  from  tlie  lir.Hke  cylinder  is  trans- 


;  5  '.<•".'.:■.         Fig-    1 — Top    View    of    the    Berdan    Brake    Rigging         '     .     ' 

'■  mittetl  throujih  the  refrulation  foundaticin  gear  to  tlie  brake,  ttxt 

-  Avhich  is  connected  by  means  of  a  link  to  a  crank'«ii  the  gejlr- 

-  ..shaft.  As  this  shaft  is  turned  the  gear  will  rotate,  ilriving  the 
•■  :  top  and  bottom  racks,  to  which  the  brakeshoe<  are  attached,  out- 
'ward,  forcing;  tlie  brakeslu>es  against  the  wheel.    The  mechani.sm 

..  fs  sui)ported  on  the  truck  spring  plank,  a  S4>ecia(  hoijsihg  being: 
, ;  re«piired  to  li()|<l  the  gears  and  the  rack.     With  th«  rack  tihove.- 


— iz: 


Knion-     I       f^ack 


^      Spring  Plank. 

^■/    ...  :  ; 

■^    Half  S^<i*hn' i  . 


Fig.   2 — Section   Throiigtn   the    Berdan    Br.nke   Rigginflf 


and  IhvIow  the  gear  it  will  be  seen  that  as  tlie  g^ar  rotates,  one 
•brake  shoo  will  act  a>  an  abutment  ati.iinst  which  the  gear  oper- 
ates for  lorcing  the  other  >hoe  against  the  wheel,     v      ;     .; 

..^  -Provision  is  made  for  allow  in.u  f(>r  dilTerences  in  Wear  <>£  the 
I (rakeshocs  of  tlie  loss  of  a  slioe.  Tlie  i$eaf  shaft  on  it s  inside 
end  is  supi><)rted  in  a  curved  bearing  as  shown  in  Fig.  1. which; 
permits  the  shaft  moving  out  of  aliuement.  The  outside  tiearing 
of  the  gear  fits  in  a  slotted  hole.  The  change  made  in  the  ge:ir" 
and  racks  to  xiccommodate  this  move««otit  is  show  n  in  Fig.  3, 
It  will  be  seen  that  both  the  gear  aiul  the  racks  have  their  teeth 
taperc«l  each  side  of  tlu'  center  line,  thus  providing  a  free  work- 

;Uig   arranuenunt    for  all   positions  ()t   the  gear   shaft.     A   J.4-iti. 


coil  spring   IS    used,    as   indicated    in    Fig.  2,    fqi-   bringnig   ihi? 
mechanism    back    to   normal   position,    which   provides,  a    U-in,' 
clearance  between  the  shoe  and  the  wheeJ.     The  brake  rods  arc 

provided   with  turnbuckU;.    for  the   purpove   of  siving   cloxc   a«1- 
justmeut.   thereby  overcomin.u    lost  motion   and   maintainiiij;   the 
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Fiji.  .3— -Gear  §hatt  and    Rack  for  the   Berdan.  Brake   Bigo*ng    ,, 

l>roi>er.pision  traVel.    This  gear  has.boen  in  e.\^u*rinu'nt;»l  service: 
«nd  is  foiiild  to  u«Tj:Hv  >^tisfact«>rilyi  ;.       ;     .  •  v '^ 


KINGAN-RI PKEN  \  AlA  E  GEAR  DEVlCEu      |r 

^     Tlic  photograph  show  >  a  nev\  featiirethal  is  applieil  t«»  .»nt>ide  ;. 
valv^  ^giears    for   the   purjvose   of '.overcoming;  the  "islbw  .;i<iii«jru'\ 

;\\hicli-  the  combination    lever    imparts   to   the    U'aKchaert    arwf  :•.  ■ 
sirriiJar  valve  jjears.     The  lK>ttoni  connection  to  tlie  c<md»in.-ition  ;    \ 
leyer  i^  made  to  the  main  rod,  as  indicated  in  the  ilhistrati<in.;    , 
insttiid   (of  to  the  crosshea<l,  a*-  Is  cnstiwiai^ :     This   gives  Uie  - 
eojriliiuation  jeycr  a  difTtrent  moy^raenti  in  that  it  res-ponds  to  Uie-;  _■ 
Ujv  and  down  movement  of  the  main   r<»<l.     .\s  the  pi<ton   i>  «ih. 
t1:0   !:i'-1    Inill    (^f   tlu-    ^Iniki    tlii^    cnnst  >    llii' vitf  ;<vi>,   i-<inii.r.vvifin  ■■■  ■■ 


.  V  ;  ^PP''cat<ori  of  the   Kingan-Ripken   Valve  Gear   Device 

imd  iire-adinission  to  occur  latt-rw  tlie  Mroke  with   the  «simt; 

vcut-off,  therd>y  giviiii:  a  longer  perio«1  of  vvpansion,  le>s  com 
pressioii  atid  k^spre-admissijMvivith  the  .same,  amtiiint  of  U'ad 
.\t  the  enddf  the  piMon  trawl,  the  main  rod  .In^inu  in  the  ctnter 

^^  its  o<;viUatory.  m<>\  eimnt,  tlie  arraiijieineHt  will  ha^x^  im>  elTet-t\ 
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upon  the  lead,  but  as  the  piston  leaves  the  end  of  its  travel  and 
the  main  rod  aj^ain  assumes  an  angle,  a  quicker,  lartrer  and 
longer-maintained  port  opening  is  obtained  with  the  same  cut- 
off, and  also  a  longer  cut-off  with  the  reverse  lever  in  the  same 
position.  It  is  also  claimed  that  this  arrangement  will  give  a 
more  even  distribution  of  steam  to  the  cylinders;  it  will  permit 
more  uniform  vaKc  events  and  allow  the  use  of  a  shorter  cut-off 
with  its  consequent  saving  of  steam.  Tliis  fact,  combined  with  '•:" 
the  longer  maximum  cut-off  obtainable,  should  provide  a  quicker  '" 
starting,  faster,  more  powerful  and  more  economical  engine. 

\  number  of  locomotives  on  the  Minneapolis,  St.  Paul  &  Sault 
Ste.  Marie  have  been  eciuipped  with  this  device.  The  patents 
are  controlled  by  the  Kingan-Fiipken  Company,  2627  Lincoln  St., 
N.  E.,  Minneapolis,  Minn.  .=•;>:•■       ;■  :     -^-  .     i:.  •    ;>.' ..r .  • 


AIR  BRAKE  HOSE 


-'J-,  *•■.•■■■• 


Method  of  Wrapping  the  Tube  in  the  Subers  Process 

with  rubber  compound,  which  binds  the  strands  in  each  strip 
firmly  together,  the  impregnation  of  the  fabric  being  thus  very 
complete.  The  strips  are  wound  spirally  about  the  tube  or  lining 
of  the  hose,  there  being  two  complete  layers  in  each  direction. 
The  strips  in  each  layer  are  separated  by  a  space  equal  to  their 
own  width  and  there  is  no  overlapping.  The  manner  in  which 
the  strips  are  applied  will  be  clearly  understood  by  referring  to 
the   illustration. 

Hose  of  this  construction  s1k)w>  a  specially  high  bursting  pres- 
sure and  the  distorting  effect  of  the  pressure  is  minimized.  The 
elongation  per  foot  per  1,000  lb.  pressure  will  average  about  %  in., 
with  an  expansion  of  about  1/16  in.  in  the  diameter,  there  being 
no  twisting  or  contracting.  Until  a  pressure  of  1,300  lb.  has 
been  reached,  however,  but  little  change  takes  place. 
;  ,.At    the    present    time    the    manufacturers    are    confining   their 


production  of  this  type  of  hose  to  the  standard  air  brake  hose 
in  lengths  of  22  in.,  but  later  expect  to  adapt  the  process  to  the 
manufacture  of  car  heating  steam  hose,  pneumatic  tool  hose, 
etc.  The  air  brake  hose  no\T  being  manufactured  conforms  to 
the  Master  Car  Builders'  specifications  presented  at  the  last  con- 
vention of  the  association.     It  is  being  used  by  several  railroads. 


EMERGENCY  COUPLER  HEAD 


A  new  method  of  rubber  hose  construction,  known  as  the 
Subers  process,  has  been  developed  by  the  Goodyear  Tire  &  Rub- 
ber Company,  Akron,  Ohio,  and  applied  in  the  manufacture  of 
standard  M.  C.  B.  air  brake  hose.  This  process  makes  possible 
the  production  of  a  hose  of  uniform  thickness  and  eliminates 
the  tendency  to  twist  or  contract  imder  pressure. 

In  the  making  of  what  is  termed  wrapped  hose,  the  fabric  is.  ■ 
cut  on  the  bias,  overlapped  and  wrapped  directly  over  the  tube.  ' 
The  lap  of  the  fabric  in  hose  of  this  type  varies  the  thickness  ;. 
often  as  much  as  1/32  in.,  and  when  cut  through,  a  section  of  the  * 
material  clearly  shows  that  the  fabric  is  not  thoroughly  impreg-    | 
nated  with  the  rubber.     The   wrapping  material  in  the    Subers  ,- 
process  consists  of  parallel  strands  or  cords  combined  into  strips,  ' 
each  strip  consisting  of  about  288  strands  and  being  approximately 
1/16  in.  thick  by  1 2  in.  wide.     Every  strand  is  separately  coated 


The  drawing  shows  a  coupler  head  for  emergency  use  which 
lias  recently  been  brought  outj  by  Frank  B.  Hart,  Railway  Ex- 
change Building,  Chicago.  This  head  is  intended  to  overcome 
the  troubles  incident  to  the  use  of  heavj-  chains  between  cars  in 
a  train  that  has  parted  throug  1  failure  of  any  vital  part  of  the 
coupler  in  front  of  the  strikina  horn.v/;'.;..:y.'''i.\:-Cl';-'^^-<^^:- 

The  emergency  head  consist^  of  a  dummy  knuckle  cast  inte- 
gral with  a  I14  in.  shell  or  plati  ,  both  sides  of  which  conform  to 
the  contour  of  the  coupler  head  One  side  of  this  plate  is  placed 
on  the  coupler  head  and  the  otl  er  forms  a  standard  contour  for 
the  mating  coupler  on  the  adjacent  car.  Lugs  are  cast  on  either 
<ide  of  the  dummy  head,  in  which  are  cored  elongated  slots, 
riif  ends  of  a  yoke  which  passes  back  of  the  horn  of  the  coupler 
enter  the  slots  in  the  lugs  and  i.re  secured  bv  means  of  tapered 
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)e  handled  anywhere  in  the 
switch  out  the  damaged  car 


Emergency    Head   for  Temporary   Use   on   Broken   Couplers 

keys.     When  driven  into  place  the  leys  are  locked  by  means  of 
set  screws  shown  in  the  drawing. 

The  parts  are  designed  to  provide  sufficient  strength  to  enable 
a  car  having  a  broken  coupler  to 
train.  This  makes  it  unnecessary  to 
should  it  be  well  forward  in  the  train  and  place  it  at  the  rear  end. 
The  emergency  head  sets  into  the  coupler  head  between  the  lugs 
to  which  the  knuckle  is  pivoted  and!  is  provided  with  a  vertical 
pin  hole  so  that  in  case  these  lugs  arc  not  broken  the  pin  may  be 
inserted,  thus  relieving  the  keys  of  a  portion  of  the  load. 

Such  a  device  has  several  advantages  over  the  chains  wiiich  are 
commonly  used  in  emergencies  of  this  kind.     It  is  lighter,  much 
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nibie  compact  and  may  be  much  more  quickly  applied  and 
sicured.  It  eliminates  the  excessive  slack  with  the  attendant 
dt  structive  effect  to  the  equipment  and  lading  and  it  permits  the 
ncoupling  of  the  air  brake  hose,  thus  maintaining  full  air  brake 
<  mtrol  of  the  train  back  of  the  broken  coupler  without  switch- 
ing: out  the  damaged  car.  V;  _.■-;:.  '';'     ■  '^  •■••^^:V'^  •  -^v^ -^  "^ 


deck  to  lower  deck  may  be  used.     The  lower  roof  sheets  mayl 
be    formed   with   vertical   flanges   at   the   sides   of  the  deck   and 


ROOF  CONSTRUCTION  FOR  PASSENGER  CARS 


1  -v.  ■ 


In  building  passenger  car  roofs  of  the  clere-story  tjpe  there 
!ias  always  been  more  or  less  difficulty  in  securing  a  substan- 
tial upper  deck  construction  which  may  be  cheaply  built  and  in 
which  a  satisfactory  casing  is  provided  around  the  deck  sash 
and  screens.  The  accompanying  drawings  show  a  type  of  con- 
struction recently  patented  by  Otto  B.  Johnson,  New  Glasgow, 
Nova  Scotia,  which  is  designed  to  overcome  these  difficulties 
and  to  simplify  the  securing  of  weather-proof  connections  be- 
tween the  lower  roof  and  the  deck,    ^■■yrh'-'-.':,-   ■"'■■  ?'y',;:X-^'-.'Z '':''■■; , 

In  this  construction  the  roof  frame  consists  of  special  pressed 
steel  channel  sections,  forming  the  carlines  and  upper  deck  posts, 
to  the  outside  of  which  are  fastened  the  roof  sheets  and  to 
the  inside  of  which  the  interior  finish  is  applied.  The  sides 
and  roof  of  the  upper  deck  are  covered  with  continuous  sheets 
formed  to  the  contour  of  the  roof.  Flanged  openings  are  pro- 
vided in  these  sheets  for  the  ventilator  screens,  which  are  secured 
against  the  edge  of  the  flange  by  means  of  a  wire  clamp.  The 
deck  posts  are  secured  at  the  bottom  to  the  upper  ends  of  the 
lower  carlines  and  to  the  deck  sill  angle,  tlie  three  pieces  being 
securely  riveted  together.  The  upper  ends  are  bent  to  form  a 
connection  with  the  upper  carline.  With  this  construction  the 
soldering  of  flashing  around  the  posts  is  avoided,  which  is  unsat- 
isfactorj'  and  expensive,  and  continuous  roof  sheets  from  lower 


■'^:;',,!"7  ».;    ..^ 
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::••        L;-    Detail    of   the    Deck    Sash    Casing   and    Flashing    v  ^^^..     T.i 

directly  riveted  to  the  upper  roof  sheets.  '     .     :    ^'^•' 

Instead    o£ .  having    a    continuous    flashing    and    saslt    fnunt* 


.'■.■-■:■■ ,  ■■■'. 


Simple    Weather    Proof    Clere-Story    Roof    Construction 
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tliiougliout  tilt  length  of  the  deck  a  combined  flashing  and  frame 
is  provided  for  each  opening  which  completely  encloses  the 
space  Iittween  the  screen  and  the  sash.  The  remainder  of  the 
space  liitween  the  sheathing  and  the  interior  finish  of  the  car 
is  thus  closed  from  commnnication  with  the  outside  air  and 
serves  as  insulation.  The  bottom  of  the  window  casing  slopes 
outward  and  toward  the  middle  and  drains  through  a  small 
hole  in  the  outside  sheet. 

This  construction  is  claimed  to  make  possible  a  considerable 
saving  in  weiglit  as  compared  with  the  usual  type  of  clere-story 
roof.    :n;-r'   ■X'^^:.  .''?"/■;.: ••u.'^  .■;•■•'.'"■•:'  ';' ■'■^?^'^ r •'/'"■'  V?•■'^:.'■^'*^^  w^ "■'■-■  "^i 

'cotter  and  keyseat  drill    ■■■■•l^:^'' 


Tlie  machtne  shown  hei-ewith  is  especiatfy  adapted  to  the 
drilling  of  spline  and  keyseats  in  shafts,  piston  rods  and  locomo- 
tive crossheads.  It  may  also  be  used  for  drilling  and  mortising 
the  holes  in  side  rod  stubs  at  one  setting.  It  is  manufactured  by 
the  Xiles-Hement-l'ond  Co.,  New  York,  and  is  furnished  in  two 
.sizes,  with  eitiier  one  or  two  heads.     The  illustration  shows  the 


.,:,,'<.  :^.--i^i-        Machine  for  Drilling  Spline  anci  Key  Seats 
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larger  size  machine  with  two  heads,  with  a  large  crosshead  set 
up  for  drilling  the  key  slot. 

The  chuck  jaws  in  this  machine  will  take  work  up  to  10  in.  in 
diameter  and  it  has  a  spline  cutting  capacity  up  to  36  in.  long, 
2'/j  in.  wide  and  16  in.  deep.  For  large  work  the  machine  may  be 
equipped  \\itb  sliding  centers  which  will  take  pieces  up  to  19  in. 
in  diameter  and  A2  in.  long. 

""Each  spindle  is  driven  by  a  separate  motor,  which  is  mounted 
on  the  head.  The  heads  may  be  moved  on  the  carriage  by  either 
band  or  power  cross- feeds  and  a  reciprocating  longitudinal  trav- 
erse of  the  carriage  is  provided  on  the  bed  of  tiie  machine. 
This  is  reversed  automatically  by  means  of  trips,  the  location 
of  which  is  adjustable  on  the  reversing  rod,  shown  in  front 
of  the  bed  of  the  machine.  X'ariable  power  feeds  are  provided 
on  the  spindles  and  an  automatic  stop  throws  out  the  feed  at 
any  desired  depth  of  cut.  The  traverse  of  the  carriage  on  the 
bed  of  the  machine  is  driven  by  a  separate  motor,  which  is  so 
wired  in  connection  with  tlie  spindle  driving  motors  that  it 
will  be  stopped  when  the  latter  are  shut  off. 

By  using  both  heads  at  the  same  time  it  is  possible  to  drill 
slots  completely  through  the  work,  the  two  heads  cutting  from 
opposite  sides.  When  near  the  center  of  the  work  the  automatic 
stop  will   throw  out   the   feed   on   one  of   the   heads,   while  the 

.  other  continues  to  cut  through  the  piece. 

:  i  .As  shown  in  the  illustration  the  machine  is  provided  with  uni- 
versally adjustable  chuck  iaws.  but  it  may  be  furnished  with  them 


'A    ''.■*.  *-■« 


located  at  a  fixed  heigiu  wnere  desired.     For  work  which  cannot 
be  supported  in  jaws  an  acljustable  table  is  supplied.      -*:,.;,.  •.;. 

:^  :^-,  y  HUB  PLATE      :  ;     :'   :" 


The  illustration  show  ?«  an  improvement  in  the  Smith  adjustable 
hub  plate,  for  which  patents  have  recently  been  granted.  This 
plate  is  maintained  at  the  I  proper  distance  from  the  hub  by 
means  of  comjjressed  grcake.  the  adjustment  being  made  by- 
screwing  in  the  grease  plug  Vhown  on  the  outside  of  the  wheel 
hub.  The  adjustable  plate  if  forced  into  a  recess  in  the  hub, 
which  is  1  in.  deep  and  varie  from  2  in.  to  3J4  '"•  i"  width,  ac- 
cording to  the  size  of  the  whe  :1.  It  may  be  applied  either  by  ham- 
mering or  under  a  press,  ab<  lUt  20  tons  being  required  to  press 
the  plate  into  place.  The  ne\  feature  is  the  method  of  prevent- 
ing the  grease  from  leakinjj  past  the  plate  and  relieving  the 
pressure  which  would  affect  tit  adjustment.  The  plate  is  be\eled 
to  receive  a  Xo.  9  gage  copj)ei-  wire,  which  is  placed  around  the 
outer  and  inner  edges  of  the  plate,  as  indicated  in  the  illustration. 
This  wire  is  .soldered  so  as  to  ^e  continuous.    A  X"o.  24  gage  iron 

liner  holds  the  copper 
wire  in  place  as  the  hub 
plate  is  forced  outward 
by  the  grease  pressure. 
As  the  hub  plate  is 
forced  into  a  bearing  in 
the  hub  the  copper  wire 
assumes  a  rectangular 
section,  thereby  making 
a  more  perfect  seal.  The 
plate  is  kept  from  rotat- 
ing by  six  ^-in.  dowel 
pins  screwed  into  the 
plate  and  fitting  into 
boles  in  the  wheel  hub. 

By  the  use  of  this  de- 
vice the  lateral  may  be 
maintained  constant  and 
it  may  be  taken  up 
Vith  comparatively  little 
labor,  it  being  possible  to 
adjust  all  the  wheels  in 
from  one  to  three  hours. 
This  eliminates  the  nec- 
essity of  dropping  the 
wheels  and  relining  the 
face  of  the  driving  boxes 
when  the  lateral  becomes 
too  great.  By  the  use  of 
this  hub  plate  much  less 
lining  material  is  re- 
quired on  the  face  of  the 
driving  box.  inasmucli  a>.  tlie  Inil)  i)iite  is  %  in.  thick  on  its  outer 
Hange.  Excessive  wear  on  the  driking  box  liner  is  also  elimi- 
nated as  the  lateral  may  be  properMmaintained  and  thus  prevent 
pounding,  due  to  the  excessi\e  laterVl,  which  many  times  breaks 
away  the  driving  box  liner.  It  has  ilso  been  found  unnecessary 
to  reline  the  boxes  between  shoppinJs.  The  plate  can  be  applied 
to  old  as  well  as  new  locomotives,  the  right  for  the  use  of  the 
I)Iate  is  sold  I)y  the  Smith  Locomotive  Adjustable  Hub  Plate 
Company.  rit<sl)iirgh,  Kan. 


Improved     Smith     Adjustable 
Wheel    Hub    Plate 


Driviag 


A  CORRECTION 


In  the  August  number  was  published  an  article  entitled  "Sim- 
l)le  Coupler  Release  Rigging,"  from  which  the  name  of  the 
manufacturer  of  the  device  described  was  inadvertently  omitted. 
The  device  is  the  Singlelink  release  rifging,  and  is  manufactured 
by  the  X'ational  Railway  Devices  Company,  Chicago.  'f. 
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HIGH  COMPRESSION  OIL  ENGINE 


The    Nor(11)erjr    Manufacturing    Company,    Milwaukee,    \\1s., 
now  btiilds  a  high  compression  oil  engine,  in  sizes  of  from  50  to 

■    200  hp.,  designed  to  meet  a  widespread  demand   for  an  engine 
as  simple  as  a  slide  valve  steam  engine.     There  are  many  small 

'-  steam  plants  burning  oil,  where  the  fuel  totals  2  to  4  lb.  per  hp. 

■An  oil  engine  delivers  the  power  on  .4  to  .6  lb.  of  oil,  but  never- 
theless is  worthless  to  a  plant  owner  unless  it  is  simple  and  reli- 
able and  can  be  operated  by  an  ordinary  mechanic.  '/,■';- 
The  accompanying  photographs  illustrate  the  200  hp.,  270  r.p.m. 
size,  Nordberg  high  compression  oil  engine.     These  engines  re- 


Nordberg  200  hp.   High  Compression  Oil   Engine  .•  ■        •  '  "' 

■r  semble  Diesel  engines  insofar  as  concerns  the  method  of  ignition 
.vby  the  heat  of  the  highly  compressed  air.    The  compression  pres- 

r  svires  are  about  450  lb.,  but  a  three-stage  high  pressure  air  com- 

'  pressor  for  1,000  lb.  pressure  for  injecting  and  atomizing  the 
•  fuel  is  not  used.     The  fuel  is  injected  mechanically  by  a  small 

;^pump  and  discharges  through  a  new  type  of  atomizing  head 
if  which  successfully  subdivides  and  atomizes  the  oil.  The  suc- 
cess of  the  engine  is  due  largely  to  the  effective  working  of  this 


Fuel  Injection  Pumps,  Strainer  Tank  and  Air  Starting  Gear 

atomizing  head.  The  elimination  of  the  high  pressure  compres- 
sor with  its  intercoolers  simplifies  the  installation  in  small  plants, 
for  which  these  engines  are  designed. 

The  engine  is  of  the  two-cycle  design,  and  all  valves,  cams, 
springs  and  valve  gear  have  been  eliminated,  contributing  fur- 
ther to  the  item  of  simplicity  and  ease  of  attendance  and  inspec- 


tion. The  head  is  a  simple  symmetrical  casting  and  is  not  subject 
to  cracks  due  to  unequal  expansion  strains.  There  are  no 
valves  in  the  head.  The  only  valve  on  the  engine  is  a  piston 
valve  for  scavenging  air,  located  above  and  between  the  cylin- 
ders. One  valve  controls  the  scavenging  air  for  the  two  cylin-''": 
ders.  Air  is  compressed  on  the  crank  side  of  the  piston  and 
by-passed  to  the  head  end  shortly  after  the  uncovering  of  the 
exhaust  valves.  This  forces  the  burnt  gases  out  of  the  cylinder 
and  fills  it  with  fresh  air.  Compression  and  combustion  then 
occur  as  in  any  two-cycle  engine.  The  air  intake  is  through  the 
vertical  pipes  above  the  engine,  and  exhaust  through  the  pipes  .,  , 
going  through  the  floor.  '['•■■ 

For  the  200  hp.  twin  engine  a  special  automatic  starting  ar^' 
rangement  has  been  designed,  simplifying  the  operation  so  that 
the  engine  may  be  brought  up  to  speed  in  less  than  a  minute.         .. 

The  fuel  pumps  run  in  a  bath  of  lubricating  oil.     The  oil  is 
drawn  from  the  storage  tank  to  a  small  strainer  box  located  to 
tlie  right  and  behind  the  pumps,  from  which  it  flows  to  the  main 
fuel  pumps.    A  small  heating  coil,  through  which  heated  jacket 
water  circulates,  is  contained  in  the  main  oil  compartment  of 
the  strainer  box  to  insure   free  flow  of  ver3-  viscous  oils.     The.  ;-; 
pumps  are  operated  by  cams  driven  by  an  eccentric  and  deliver- Vi 
a  quantity  of  oil  in  excess  of  that  reciuired  for  maximum  load, 
the  governor  acting  to  by-pass  more  or  less  of  the  fuel,  depend- 
ing  on    the    load    obtaining.      The    by-passed    oil    is    discharged 
through  the  sight  glass  and  gives  the  operator  a  quick  check  on' -  . 
the  working  of  each  of  the  pumps.    The  governor  is  of  the  fly*'  "" 
wheel  design  and  gives  a  regulation  of  2  per  cent,  from  no  load 
to  full  load.    From  the  fuel  pumps  the  oil  is  discharged  through 
small  pipes  to  the  atomizer  heads  bolted  to  the  main  cylinder 
heads.  rC.v;/;f.;"  -/'.v;':; '  •/.;■.  -  .  vi\  i:--=C'>-^:=\y'^^  ^'^A;':!^';' 

The  lubricating  system  of  the  engines  is  entirely  automatic^-. 
oil  being  fed  from  a  central  pump  driven  from  the  scavengings;,^  . 
\alve  eccentric.     Cylinder  oil  is  pumped  to  the  scavenging  air    *- 
valve  and  to  the  main  cylinders.     Bearing  oil  is  pumped  to  alt 
rti^iin  bearings,  to  the  crosshead  pins  through  trombone  oiler$;  ■>. 
rtiid  to  all  auxiliary  bearings.     The  cranks  are  enclosed  by  poW  ,- 
ished  iron  guards  and  the  oil  accumulates  in  the  crank  case  fronS 
various  parts  of  the  engine  and  is  drained  to  a  filter  and  returned 
»o  the  lubricator,    '  •:        ,       .    ;•..•.-:•  >■:  .      Sr:r    .''  ■..*/-.  •     " 


BALL  JOINT  CONNECTION  FOR  MAIN 
RESERVOIRS 


The  breakage  of  air  pipes  where  they   screw  into  the  main 
reservoir  on  locomotives  has  alwavs  been  a  source  of  anno\ance 


.:.;' Flexible  Joint  with    Flange  Connection  for  Main   Reservoirs    • 

and  expense,  and  to  overcome  this  special  brackets  have  been 
desiirned  and  are  in  quite  general  use  to  rigidly  support  the  reser-'; 


■  J  ^'  •  I  .  -■• 
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vkMi.ww    \<;f.  •.  \/i:tti-.   mf<h  wicm.   ritninx 


■';'■■■■': -^:  A'ni..  s<).  Xo.  0. 


■  1  -.:■ 


iUn»UjiftiOtU,thit  lcn>ith  of  tlic  deck  a  (.(nnliimil  il.i»liiiiu  ;in<l  ir;tnu 
is  t>»'"^-Jiil'iicK  for/«;acIt  ojtrninii  uliioli  ci)nipUtcI>  tnclosi-s  the 
>p;<cf  tn t% fill  thfscrctn  ami  tlu-  sasli.  Tin-  roniaimUr  <>i"  the 
>pacf  Uitwcfii  tlie  >iuat!irii!j  and  tlif  interior  fini-li  of  the  car 
is  thus  i:loM<l  from  cuninuinication  with  the  ont>iili-  air  an<l 
serves  as  insuhitiott.  The  l»rtttoni  of  the  window  casing:  slopes 
out\v;ir«r  and  .to\\:inl  the  middle  and  drains  throiivli  a  small 
hole  in  the  ontside  sheet. 

This  ctmstriiction  is  claimed  to  make  possible  a  con>iileral)le 
saving  in  wciyh.t  as  compared  with  the  iisnal  type  ot  clere-*tor\ 
riH>t.   ■■:'■'•::•■•■..■.■■■'••'.•.•;■"'",'■■;•■!'  ■.'■'■'_  .    .■■:      -.  .■  ■ 


locatnl  at  a  f!\ed  lui-;ht   \-lltii   di^ired       For  work  which  cannot 
Ue  sn]ii'orted  in  jau^  an  ad|n«.taMe  table  i<  ^iipjdied.        '     ■      ..  ' 


COTTER  AM)  KEYSEAT  DRII.L 


Tile  machine  >llown  herewith  i>  e<>|)eciall\  adapted  Xo  the 
driUin.i;  of  splim-  and  kexseats  in  shafts,  piston  ro»lv  and  ioc(>mo- 
Hve  crosshtrads.  It  inny  also  be  n-ed  for  drilling:  and  mortising; 
the  holes  in  side  rod  -tubs  at  one  setting.  It  i-  manufactured  by 
the  XJIesJlement-lfoH'l  <  "o..  Xew  York,  atid  i-  fnrni-hed  in  two 
stz-es.  with  eillierone  or.  two  head.s.     The  illustration  shows  llic 


-•'  Machine  for  Dritlino  Splint  and   Key   Seats 

laiL:er  siyrinacfiine  with  two  he^idswitli  a  lar;:;*-  croschoad  -» t 
lip  for  drillimi  the  key  slot. 

The  cJilick  jiiw's  in.  tfii.s'rf>ach5iie  \\  ill  take  work  ii)i  to  loin,  in' 

'•  diantetvr  a'>4  >1  T'!'^  'i  .^Jiuc^  tiUti^^jLv  ca^  ni»  tti  3o  in.  loiiir.  ' 

2'.j  in.  wide  and  i<>  in.  deep.  For  Iar;;e  wtnic  tlie  machine  may  be 
eijiiijiped  \\  ith  -liil-iui:  venters  which  will  take  pieces  uji  to  19  in: 
in  «ii;inu'fer  ;»nd  4i:  in:  .Uui^;  '  -    ■     V  . 

;■:  ,  Each  spih»ij,e  is  <|tivelt  hy  a  separalv  nnjtor.  which  i-  momuid 
OH  the  lie4id.'. The. heads  jiia\  be  moviMl  (|n  the  carriage  by  either 
hand  or  jM'Wtr  ertis*-feed'<  and  a  reciprocatim;  loUuitiitlinal  trav- 
erse  trf    the   Oarriaue    is    proxided   on    the    bed    of    the    machine. 

^.'Thiv  is  reversed  antomaticany  by  meaiis  of   tri].-,   the   location 

-.-:  of  .which  js   adjiistabK'   oil   the.' rc\  efsinji    ro<l,    shown    in    front 

:  of  the  bed  of  the  marliinov  \'ariablopr>wer  feeds  art-  jiroxidul 
«)n  the  >pindle^  and   an  anton;atic  stop  throws  out  the    fi<d   at 

-.  aUj   dt-sired  ilepth  "of  ctfti;    TTic  carriage  on  the 

■    J>e«l  of  tfic  ;m;»chinc  i-  tlfi\  en.  by  a  si"i>arate  motor,   which   is  so 

■-    v>  ired    in    connecti«<n.   with    the    spindle    tlri\im;    motors    that    it 

';■  will.be  stoi)|)ed  when  the  latter  are  >hut  off 

V  . .  By  usins,'  b'c>th  heads  at  the  —.-tme  time   it   is   possible  to  drill 
>sU>ts- completely  throiri.;h  the  work,  thr  tw»j  liea<l>  cnttini^  from 

.  opposite  sides.  When  near  the  center  of  the  work  the  automatic 
stop  will   throw   out   the   feed   ou  one  of   the   heads,   while  the 

ApVher  continuofi  to  cnt   throu^:h  the  piece. 

-  ."    As  shown  in  the  illustration  the  machine  i>>  provided  with  uni- 
ver*ul)y  ad.iu-taMe  chuck  ia\v>i1nit  it  Hi.iN  lie  funii-lud  with  them 


:■         VAT>JI  STABLE  HUB  PLATE     ^^ 

'I  he  illustration  ^liou-  an  lnt>rovement  in  the  Smith  adju>tal)le 
hub  plate,  for  which  patent4ha\e  recently  been  granted.  This 
plate  i'^  maintaineil  at  tlu  piroiier  distance  from  the  hub  by 
means  ot  comi>re--ed  tirea 
screw  in.i:  in  the  urea-e  |»luu 


the    adjustment    beiiii,;    made    In 
diown  on  the  outside  of  the   wheel 
hidi.     The  adjustabb    i>late     s    f<ncet!  into  a  recess  in  the  hub. 


which  i-  1  in.  deep  ami  \  arii 
vonlinc  to  the  si/e  «)f  the  whi 
merin;^  or  under  a   ))re--.  ab 


thi 


I  ii>ni 


.akin 


•   I  rom  J  in.  to  3'_|   in.  in  width,  ac- 
•1.    It  may  be  applied  either  by  ham- 
ut  JO  tons  beiny   retpiired  to  press 
the  jilate  into  ]'laci       The  la  ,    feature  is  the  method  of  prextnt- 


iN  wire  t 


past  the  plate  and  relievini.;  the 
pre.ssure  which  would  a»Yect  tie  adjustment.  The  plate  is  beveled 
to  receive  a  .\<>.  •'  L;aL:e  coppiji  wire,  which  is  placed  around  the 
outer  and  inner  etli^es  of  the  i^ate,  as  in<licated  in  the  illustration 

*  continuous.  .\  Xo.  24  >ia>ie  iron 
liner  hohls  the  copper 
wire  in  place  a-  the  hub 
plate  is  forccfl  outw  anl 
by  the  grease  pressure. 
.\s  the  bub  plate  i> 
forced  into  a  bcariuir  in 
the  hub  the  copper  wire 
as.sumes  a  rectan.milar 
section,  thereby  makinv: 
a  more  perfect  seal.  The 
plate  is  kept  from  rotat- 
inji  by  six  fjj-in.  dowel 
;"IMns  screwed  into  the  ' 
plate  aii<I  fittint:  into 
holes  in  the  wheel  hub 

15y  the  use  of  this  de- 
vice  the   lateral    may    bc 
maintaine<l   constant   and 
it     may     be     taken     nj) 
with   comparatively  little 
lalior,  it  bein.u'^  possible  to 
adjust   all   the   wheels   in 
I  mm  one  to  three  hours, 
riii.s  eliminates  the  ncc- 
A'S<dty    of    drol)pintr    the 
wheels   ami    relinin;.'   the 
lace  of  the  drivins  boxes  ■ 
when  the  lateral  becomes 
t<7o  vreat.    I'.y  the  use  of  ^ 
this  hub  plate  mn<  ii   IC'SS: ;- 
lining     material  .  is  .re-    " 
(|uired  on  the  face  of  the 
driving  box.  inasmiuh  a-  tfie  h■'.>^.  piite  is  ^^  in.  tluVk  on  it<<>nter   " 
t'a:ii:e.     J-.\ce>.-.i\  e    w<ar   mm   tin  drilinvr  Uo.v   liner   is  also  t  limi- 
n.ited  a-  llu   latt  r.il  max   hi   projn  rlvlmaintainid  ami  thus  prevent 
Iroundin.i:.  due  to  the  e\(ivvi\,    httt  rlil,  which  many  times  break- 
aw.iv   tin-  dri\  inu:  1<(<\  liner.     It  ha-  ll-o  been  fonml  unnecessarv 
lo  reluii    tin    1  loses  l«t wet  n  -iiopjiini. -.     The  plate  can  be  apidied 
to  old  a-  well  a-  IK.-W    loeotii<  tiv  »■-. 
plate    i-    -old    I>v     the    .*smilli    I.ocotiic 
rompanv,  I'itl-ljpr.uh.  K.iti. 


Improved     Smith     Adjustable     Orivii|g^ 
Wheel    Hub    Plate 


A  CORKEC  ION 


In  the  AUvn-t  ninnber  wa-  i>ulili-hld  an  article  entitled  '"Sim 
pie    ("oui«ler    Kelea-e    Kiuviui.;."    fn.nl    which    the    name    of    the 
mamifacturer  of  tlie  di  v  ice  described Iwas  inadvertently  omitte<l. 
The  dtvicf  i-  tlie  Sinvh  link  release  ntiiint:,  and  is  manufactured 
b\    the  X.itionnI   kailw.iv    I  )i  \  ice<  ('omjiaiiy,  rhirafo.- ...:•..  ■  '"":.■"' 
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he  riKht  for  the  use  of  the 
\e   .\djnstable    Hub    T'late 
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r  'X      HIGH  COMPRESSION  OIL  ENGINE  5 

'•The    N"(»r<lli«.'rj,^    ^!a^l^^:u•t^rinli    (.'ompaiiy.  MilxvaiiktH',    Wis.. 

v'icm'  buiUls  a  hi};li  com'prc^ion  oil  iiij:iuf,  in  sizes  of  from  50  to 
.J^K).  lip.,  tk>it;ne(l  to  meet  a  widesjiread  <leman(l  for  an  engine 
•.V)i- simple  a>  a  slide  \alve  steam  engine;  There  are  man\  small 
"<H>am  plants  bnrnini;  «)il,  where  the  fuel  totals  1  to  4  Ih.  per  hl> 
\n  oil  enuint-  <leli\trs  the  power  on  .4  t«  .6  Ih.  of  oil.  hnt  never- 
riicless  is  worthless  to  a  plant  ov\ner  unless  it  is  simple  ami  reli' 

.ill Je  and  can  be  operated  by  an  ordinary  mechanic. ,-         ;-  .    .    v 

■    The  accompanyinj:^  photographs  illustrate  the  200  hp.,  270  r.p.m. 

usize.  Nordl)erg  hit;h  compression  oil  engiiie.     These  engines  rer 


;.fi..-. 


■;  ■;.  '  Nordbeig  200   hp.    High    Compression   Oil    Engine      /:■.., '     .' 

'  scmltie  Ditsil  t.n".iines  insofar  as  concerns  the  tnethtHlolijinitiuni 
"by  the  heat  of  tin  highl\-  compresseU  air.    The  conipressioii,  prfes.- 

sitres  are  about  430  lb.,  but  a  three-stage  high  pressure  air  com-' 

:  pressoi'    ftir  l.OlX)  lb.   pressure    for  iitjectint;   and   atonTizing  tlie 

i'Trtelis  not  used.     The  fuel  is  injectt-d,  mochanically  by  a  small 

.pump    and    discharges   through   anew   tyj,>e  -of  atomizing  head 

wliich   successfully  subdivides  .and  atomizes  the  oil.     The  sue-; 

yess.of  the  engine  is  ditt;  larijely  it>  the^  efTectfye  working  of  this 


Fuel   Injection  Pumps.  Strniner  Tank  nnd   Air  Starting,  Gear 

atonii/iui:  he.»d.  .  Tlie  elimination  of  the  high  j^ressure  comprcs- 
.'«or  with  it>  inttrc«K>Ki"';  simplifie>  the  in.stidlation  in  Kinall  .jtlants. 
for  which  ihvse  iiiginc>  arc  designed.  '  "    ;  - 

.;  The  enpiuc  is  <>f  Ufe  t\vo^cycle  dc^ijiiiv  a|id^^^^^^^  valves,  vara^v 
■,S|irinRS  and  .\alve  ^  gear  have  Jieen  eUminate«t,  eontributing  fur- 
thcr  lo  iTic  item  of  simplicity  and  ease  of  attendance  and  inspec- 


lioii.'   Tlie  heatl  is  a  sirnple  symmetrical  casting  <\nd  is  not  subjojitr 
■to   crack*    dtte    to    muvjti.d    expansion    strains.      There    are    n<»/ 
valves  in  tlie  head.     The  only  valve  on  the  engine  is  a  piston 
,  valve   for  >ca\  cngiijg  air.   locate<l  al»ove  ami  between  the  cylio^  . 
ders. .  One  valv^  cbntt-ols  the  scavenging  air  for  the  tivo  <:yliii^  ■ 
dors.    Air  is  compressed  on  the  craiik  side  of  the  piston  and 
by-pas*ed  to  the  lu:i<i   end   >hortl.v   after  tlie   invCO\erini;   «)f  th<i 
exhaust  valves,     'l^his  forces  the  burnt  gases  out  of  the  v\limlcr' 
and  fills  it  with  fresh  air.     C'ompression  and  combustio»i  then": 
occiir  as  in  any  tvvb-cycle  engine..   Tlie"  air  intake  is  tli rough  the 
vertical  f»ipe>.  above  tlu*^  engine,  an<t  exhaust  through  the  pi^iej- 
going  through  the  lloor.  ■ 

For  the  200  hp.  twin  engine  a  special  automatic  statiinff^  af?. 
rangement  has  been  designed,  simplifying  the  operation,  so  that" 
,Ahe  engine  may  be  brought  up  to  speed  in  less  than  a  minute. 
.:   /The  fml  ptnni»s  run  in  a  bath  of  lubricating  oil.     Tin    oil  i?  , 
drawn  ffom  the  s^oraue  tank  to  a  Mnall  strainer  box  locitttl  to 
tlie  right  and  behind  the  pumps,  from  which  it  flows  to  tlie  m:udi 
fuel  pumps.     A  srnall  heating  coil,  throuuh  which  heatetl  jacket 
water  circidates,  is  contained  in  the  main  oil  comparimeni  of 
the  strainer  box  to  insure   free  thiw  of  very  viscon>  oil>.     The  j 
pumps :arc  operated  by  earns  <]rivcn -hy  an  eccentric  and  <leU\er ; 
a  qtuintity  of  oil  in  exCe>.s  it)f  'tJjai>Tv(jtiirf<!  for  tnaximi       load, 
the  governor  acting  to  hy-pa->  m«)re or  les*i  of  the  fuel,  dejinid-' 
iiigr  on    the    load    obtaining.      The  >ln>passed    oil   i-    discharged 
throttgh  the  sight  glass  and  gives  the  <»i>erator  a  qtiick  check  on  ^ 
the  working  of  each  of  the  piimps.    The  g6v.em<>r  i*  of  the  fljf-: 
wheel  design  and  ;iives  a  rei^ulation  of  2  per  cent    from  no  load 
to  full  load,  .  Froni  tin    fuel  pumprtlH.-.u(il  is  discharged  through 
small  piises  to  the,  at<>miz<T  heads  l«>lttHt- to  the  main   c\4ind<r\ 
iK-ads.-  ■-:-.;.    :.'     :'^'-:-  ^'•■]''     ,  ' ..  :;    .-'-^i,.--  ;^-"  :"■■'y^■XJ•;X   'V.-- ■■■'"-■'""■-'■' ■"    ' 
.The  lubricating    w  stem   of   ilu    erii;jne*   i^   entire.l>-   automatic.  ■ 
oil  l>t:ing   fed   from  a  central  pump  driven  from  the  scaxengingr 
valve  <->ceentricf    ('\  hudef  oil  i><  jmmpcd  to  the  scavenging  aif^;. 
valve  and  to  the  niain  cjlinders. "  Jiearinj^  oil  is  pumped  trt  all 
nr";ih   brarini:>.   to  ihe  crosshea<l   pins   through  trombone   oilers:; 
•iiid  to  all  au\illai"y  l>earing.s.     The  cranks  afe  enclosed  b>   pol- ■ 
i>hed  iron  grijirds  and  the  oil  accumulates  in  the  crank  case  from 
^•.arious  {larts  of  tht-  eiiuine  a4id  is  driaiiitKl  to  a  fiher  and  returiH'd- 
.'o'ihevltiliriciUor.-  -:'^- ''^\t:^\--x.r'--^-y':.  ' ■..J:r-^r-:  '■''  ':.'\    '. 

BALL  JOINT  CONNECTION  FOR  MAiX  ^  V 

RESER\"()IRS  .■-■VC-.';;::--:-".:^v---'^-- 


Thehreaka'ge of  air  pijM  s   whefe  they  -screw*   intt)  the  main 
resci%oir  ,<in,lt>cpnioii\e>  has  alivavs  bevji  a  so.itrce  of  annoyanct;; 


':-\.J 


'W 


Flexible   Jo'nt   with    Flange   Connection   for    Main    Reservoirs 

jind  exiKtise,  an^_  to  overc<»me  this  special  brackets  have  been 
tlesigrted  and  .ire  in  (}uite  general  me  to  rigidly  support  the  reser-• 
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i..       '*'!.^.    ,=     -■ 


488 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EDITIO 


Vol.  89,   No.  «. -^ 


~  .."■\ 


voir.  The  greater  part  of  the  trouble  is  caused  by  vibration 
while  the  engine  is  running  and  in  order  to  eliminate  such 
breakages  the  Barco  Brass  &  Joint  Company,  Chicago,  has  devel- 
oped the  flexible  joint  shown  in  the  engraving.  This  connection 
is  made  with  a  flange  attachment  to  the  reservoir  which,  it  is 
claimed,  gives  better  service  than  when  a  nipple  is  used.  This 
type  of  reservoir  connection  has  now  been  in  successful  service 
for  about  three  years.  .'•  ^-^  :';<:■,  • .": ''   •'' V!.\'  i-J' .  :V;v-."; ..    ':• 
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:--v,:.;>^^;:.''V  ELECTRIC  HAND  LANTERN     :Y:::;:>;?-'v; 

An  electric  lantern  of  substantial  construction  has  recently 
been  placed  on  the  market  by  the  Delta  Electric  Company, 
Marion,  Ind.  It  is  designed  to  withstand  severe  service,  such  as 
imposed  upon  the  various  classes  of  oil  lanterns  now  in  general 
commercial  use.  The  case  is  formed  from  cold  rolled  steel, 
ribbed  to  add  strength,  and  the  bottom  is  provided  with  a  one- 
half-inch  flange  extending  completely  around  the  lantern.  No 
solder  has  been  used  in  the  construction  and  all  parts  are  thor- 


m 


Delta    Electric    Lantern. 


oughly  riveted  together.  It  is  provided  with  an  extra  large  drop 
bale  handle,  suitable  for  throwing  over  the  arm  and  a  grip 
handle  is  attached  to  the  back,  which  may  be  folded  flush  with  the 
back  of  the  lantern  when  not  in  use. 

The  lantern  is  fitted  with  a  three-volt  tungsten  bulb  and  lighted 
by  batteries  which  will  run  from  100  to  150  hours  in  actual  use. 


The  batteries  are  connected  to  the  lamp  by  flexible  wires  which 
are  secured  with  binding  screws  and  maj'  be  replaced  when  worn. 

)ut  of  the  body  of  the  lantern,  thus 

parts  of  the  lantern,  the  reflector, 

;ctor  is  drawn  from  sheet  phosphor 

heavy  silver,  polished  to  a  mirror 

l^ns,  3  in.   in  diameter  is  placed  in 


The  reflector  case  is  drawn 
giving  protection  to  the  vitc 
bulb  and  contacts.      The  ref 
bronze  and  has  three  coats 
finish.     A  concave-convex 


front  of  the  bulb.    The  switc 
tern  in  a  convenient  and  well 
that  it  does  not  project  beyon^ 

The  light  is  thrown  evenly 
lantern  is  hung  on  a  well  it 


IS  located  in  the  back  of  the  lan- 
)rotected  place,  it  being  so  arranged 
the  surface  of  the  lantern, 
irough  a  hemi-sphere  so  that  if  the 
^ill  throw  light  on  all  sides  of  the 
room.  It  may  be  provided  wilh  a  spot  Ught  reflector  if  desired. 
Owing  to  the  absence  of  solder  in  the  construction  of  the  case,  it 
is  possible  to  give  it  a  high  grade  baked  semi-gloss  finish  of 
black  enamel  with  nickle  plate  trimmings.  It  stands  7^  in.  high 
and  weighs  16  oz.  All  parts  tvhich  are  subject  to  wear  are  so 
constructed  that  it  is  possible  t^*  replace  them  at  a  minimum  cost. 


JOURNAL  JACK  : 


WEDOf  V'->-'>i'"' 


The  accompanying  illustratiob  shows  a  journal  jack,  recently 
l)laccd  on  the  market  by  the  Persons  Metal  Products  Company, 

Indianap- 
olis,  Ind.  This 
jack  is  provided 
with  along 
pawl  as  shown, 
which  is  ap- 
plied to  the  pro- 
jection of  the 
car  wheel  rim, 
thus  keeping 
the  wheel  on 
the  track  while 
the  box  is  be- 
ing lifted  for 
the  application 
of  a  new  brass. 
This  jack  is 
made  entirely 
of  steel,  and 
weighs  29  lb. 
complete.  It  is 
10^  in.  high 
w  hen  closed, 
and  15^2  in. 
high  when  ex- 
It  has  a  capacity  of  25  to  30  tons.     Its 


Parsons  Journal  Jack 


tended  to  the  limit 

construction    is    simple,    only    nin 


separate    parts    being    used. 


T ■ 

METAL  BAND  SAW 


The  illustration  shows  a  metal  putting  band  saw  which  has 
recently  been  placed  on  the  market.  It  is  designed  to  cut  off 
stock  from  ^  in.  to  8  in.  in  diameter,  and  will  handle  8-in. 
I-beams  or  square  sections.  The  ■  machine  is  of  simple  con- 
struction throughout  and  may  be  operated  by  unskilled  labor. 

The  table  is  26  in.  high,  and  ift  stationary,  the  saw  being 
moved  to  the  work.  The  frame  cirrying  the  saw  wheels  and 
driving  mechanism  is  mounted  on  guide  bars  upon  which  it 
slides,  and  may  be  operated  either  iW  hand  or  automatic  gravity 
feed,  the  pressure  being  varied  by  the  number  of  weights  hung 
on  the  operating  lever.  The  saw  guide  is  conveniently  located 
and  easy  to  adjust.  The  tightening  of  the  blade  is  accomplished 
by  the  hand  wheel  shown  on  top  of  ,the  machine.  When  motor 
driven,  the  motor  is  mounted  on  the  frame  of  the  saw,  as  shown 
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ratlwAy  age  gazette,  mechanical  edition 
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in  the  illustration,  making  the  machine  entirely  self-contained. 

Light  material,  such  as  tubing,  metal  moldings,  etc.,  are  cut 

very  rapidly  and  accurately.     For  special  work  requiring  a  flat 


Metaj   Gutting   Band   Saw 

table  the  back  may  be  removed.     The  saw  is  manufactured  by 
H.  C.  Williamson,  1840  West  Lake  street,  Chicago. 


DOUBLE  ACTION  FORCE  FEfeD  CYLINDER 
.     .         LUBRICATOR  .      . 


.„"'    The  force   feed  lubricator  shown  in  the  di^winfrs  is  designetl 
'/'for  use  in  lubricating  locomotive  cylinders.     It  is  of  the  double 


seen  that  it  is  directly  operated  without  the  use  of  a  ratchet.  The 
lever  attachment  to  the  lubricator  is  designed  to  be  connected  in 
any  suitable  manner  with  a  reciprocating  part  of  the  engine,  the 
length  of  the  arm  being  adjustable  to  suit  the  amplitude  of  the 
motion.  The  oscillating  shaft  to  which  the  lever  is  attached  is 
provided  with  arms  in  the  lubricator  which  are  pin  connected  to 
slotted  crossheads  on  the  ends  of  the  pump  plunger,  the  arrange- 


Skam  Pipe  k>  Heater 


Ethauff  Pipe 
from  Heafer 


1-pcation  of  Force  Feed  Lubricator  on  the  Locomotive 

nient  being  such  that  for  each  complete  cycle  or  revolution  of  the 
engine  two  complete  cycles  of  the  pump  plungers  are  produced. 
Oil   is  thus   forced  into  the   steam  passages  twice  during   each 
revolution  by  the  use  of  but  one  plunger  for  each  cylinder.    The  : 
plunger  is  shown  in  the  drawing  at  the  end  of  its  forcing  stroke. 
At  the  other  end  of  the  stroke  it  is  drawn  back  from  the  end  of  ■ 
the  barrel,  thus  allowing  the  oil  to  enter  directly  from  the  reser- 
voir.    A  sprinc  operated  ball  seat  check  valve  at  the  end  of  the 
plunger  barrel  prevents  the  back  flow  of  oil  from  the  lubricator 
pipe.    These  valves  and  the  plunger  barrels  are  readily  accessible 
by  the  removal  of  special  threaded  fittings  09  the  front  o£  tbC:, 
lubricator,  and  the  barrels  may  be  renewed.    ;•  •".   ^.'"     >■''•' 
.?  The  oil  reservoir  contains  a  small  exhaust  steam  heater  of  a 
novel  design.     Steam  from  the  air  pump  exhaust  passes  through 
a  small  pipe  extending  from  end  to  end  of  the  reservoir,  the  con- 
densation  being  carried   from    the  lubricator  to  anv  convenient 
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Nathan    Force    Feed   Cylinder    Lubricator 


action  directly  operated  type  and  is  being  manufactured  by  the      point  under  the  engine.     Surrounding  the  steam  pipe  is  a  larger 
.  Xathan  Manufacturing  Company,  New  York.  pipe  with  openings  to  thie  atmosphere  at  either  end  of  the  reser- 

■-    By  referring  to  the  detail  drawing  of  the  lubricator  it  will  be      voir,  thus  providing  for  a  circulation  of  air  about  the  steam  pipe. 


■.\\-  .'••■  ;■ 
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voir.  The  ynatcr  part  of  the  trouMe  is  caused  by  vihration 
while  the  en;^inc  is  ninnini;  and  in  order  to  eliminate  such 
hreakaues  the  P.arco  Brass  is:  Joint  C'ompatiy.  Cliicatio,  has  devel- 
oped the  flexilile  joint  shown  in  the  cniiraviniyc.  This  connection 
is  made  with  a  llange  attachment  to  the  reservoir  which,  it  is 
<daimed,  jiives  better  service  than  when  a  nipple  is  used.  This 
type  of  reservoir  connection  has  now  been  in  successful  service 
for  about  three  years.  ;    ;   ':'  ' '' ■  '  -         V 


ELECTRIC  HAND  LANTERN 


"        An    electric    lantern    ui"    >ub>L;inlial    construction    lia>    receiuiv 

.been  placed  r»n  the  nvtrket  by  the  Delta  Electric  Company, 
.,     Marion,  hul.     It  is- desiiiued  lo  with.stand  severe  service,  such  as 

■  imposed  upon  the  iarious  classes  of  oil  lanterns  now  in  ueneral 
commercial    use.     The   case  is    formed    from    cold    rolK-d    steel. 

.  riJ)I»ed  to  add  strenjrth,  and  the  bottom  i>  pnnided  with  a  one- 
:     liaif-'inch   flanue   e\ten<linu  completely  ar»)un<l   the   lantern.      Xo 

,'   >plderhas  lietii  ii-«d  in  the  constructiim  and  all  parts  are  tlior- 
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■:    ,  .-■      .-•.  ..^  •        ......Delta    Electric    Lantern,- 

•  •u.iihly  ii\rttd  to.i;ether.  It  is  provided  with  an  e.vtra  Iari;e  drop 
bale  han<lle,  suitable  fvir  throwing  over  the  arm  and  a  grip 
hamlle  is  atladud  to  the  back,  whicli  may  be  folded  lUish  with  the 
.l»ack  of  the  lanttrn  when  not  in  use. 

"    The  lantern  is  fittfd  \\ith  a  tbrii-\i>it  tMnL;>ten  bulli  and  li.uhted 
by  buttcl'ie^  which  will  run   fr<>;ii   IdU  to   150  hours  in  actual  u»f. 


\oL.   89,    Xo.   9. 


The  i>atteries  are  connected  o  the  lamp  by  flexible  wires  which 
are  secured  with  biu<lini;  sere  ,s  and  may  be  replaced  when  worn. 
'I'he  reflector  ca.se  is  drawn  c  lit  of  the  body  of  the  lantern,  thus 
giving  i»rotection  to  the  vital  parts  of  the  lantern,  the  relKctor. 
bulb  and  coiuacts.  The  relbitor  is  drawn  from  slieit  pho>i)lior 
bronze  ami  has  three  coats  oil  heavy  silver,  polished  to  a  mirror 
tinish.     .\   concave-convex   lels.  3   in.   in  diameter  is  phtccd  in 


front  of  the  bidb.     The  switc 


tern  in  .'i  convenient  and  well  jiiotected  i)Iace.  it  being  so  ;irranged 


that  it  does  not  project  bevont 
The  hgiu  is  thrown  evenly  t 


is  located  in  the  back  of  the  lan- 


tlie  surface  of  the  lantern, 
irough  a  hemi-sphere  so  that  if  the 
lantern  is  hung  on  a  w  ell  it  >  ill  throw  light  on  all  sides  of  the 
rooni.  It  may  be  provided  with  a  spot  light  reilector  if  desired. 
<  »wing  to  the  absence  of  solder  in  the  con.structii>n  of  the  case,  it 
is  possible  to  give   it   a  hii;h  Igrade   b.iked   semi-gloss   finish  of 


black  enamel  with  nickle  plate 
and  weighs  1(>  oz.     All  parts 


trimmings.     It  stands  7-)4  >n.  high 
vliich  are  sid>ject  to  wear  are  so 


(•(instructed  tliat  it  is  posxil.K-  t  >  rei)Iace  them  at  a  minimum  cost. 


JOL 


RM\L 


pl:u'e<l  on  the  market  by  the  1' 


JACK 


rile  accompanyini:   illustratio  \  shows  a  journal  jack,   recently 


Parsons  Journal   Jack 

undrd    |(>   tiM'   limit.      It    lias 
1  oi!  inuiioii    is    >impK-.    only 


rsons  Metal   Products  Company, 
:      •   .~  '  '      I  n  d  i  a  n  a  ji  - 

olis,  Ind.  This 
jack  is  provided 
w  ith  a  lone 
pawl  as  shown, 
which  is  ap- 
plied to  the  pro- 
jection of  the 
car  wheel  rim. 
thus  kee|)in'.: 
the  wheel  on 
the  track  while 
the  box  is  be- 
ing lifted  for 
the  application 
of  a  new  brass. 
This  jiick  is. 
Ml  a  d  e  entirely 
of  steel,  and 
weiuhs  20  lb. 
com]tlele.  It  IS 
10'..  in.  high 
uluii  (•  1  o  s  e  d. 
a  n  d  I.t'  J  in. 
iiigh  when  ex- 
i  catacity  t)f  2.^  to  30  tons.  Its 
niiitl    st]»aralr    parts    luing    nsril. 


METAL  BAN 


riie   illustration   shows   a   metal 
recently   lutn   placed   on   the  marke 


I)  SAW 


ntting    Iiaiul    saw    which    has 
It   is  <lesigned  to  cut  oflF 


stock    from 


HI. 


to   M   in.    in    diailieter,   and    will    handle   8-in. 


I -beams  or  scpiare  sections.  The  linacbine  is  of  simple  con- 
struction throughout  and  may  be  operated  by  unskilled  labor,  v^ 
The  table  is  Jo  in.  high,  and  iJ  stationary,  the  saw  being 
moved  to  the  work.  The  frame  carrying  the  s.iw  wheels  and 
driving    mechani>m    is    mounted    on  I  guide    bars    upon    which    it 


slides,  ami  may  be  operated  either  b 
feed,  the^rressnre  being  varied  by  t 


on  the  optrating  lever.     The  saw  gi  ide  is  conveniently  located 


and  e.i-^y  to  adjust.     The  tightening  ( 
by  the  hand   wheel  shown  on  to])  of 
driven,  th 


haml  or  automatic  gravity 
e  mmiber  of  weights  hung 


f  the  blade  is  accomplished 
the  machine.     When  motor 


e  motor  is  mounted  on  tin-  Irame  oi   tin-  s;iw,  as  sIhiwu 
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ilhtstration.  making  tin-  maciiine  entirely  sclf-cimtaiiied. 
Light  material.  >iali  as  tnliiiiK.  metal  niol(liiii>s.  etc,  are  cut 
:j:y  <rai»i«lly  ami  accurately.     For  sjK'cial  work  requiriug  a  flat 


s^en  that  it  is  directly  operated  without  the  Use  of  a  ratcltet.  The 
Icvtff  attachment  to  the  hil)ricalor  is  designed  to  be.  connected  m  \ 
iiny  suitaltle  manner  with  a  reciprocating  part  <>t  the  enjiit4e.  the  •; 
Icn'^th  of  the  arm  beine  adjustahle  to  suit  the  am])litnde  oi  the  •; 
motion.  The  oscillatini:  shaft  to  which  the  lever  is  attached  is  y 
-provkletl  with  arms  in  the  lubricator  which  are  pin  connected  to  .■ 
^lotted  crossheads  on  t!»e  en<l<  of  the  pump  phm^rer.  the  aTranfie-  ^ 


'.  ^'-V  ■     •    .      Metal   Cutting   Band   Sa>M   ■'.'■>■.  '■^'■'  ^:\.''-; -:-^:-'\ 

iimc  the  back  may"  be  removed.     The  saw  i<nianufactnre<l  by 
H.  C.  \\'illiam>on.  1X40  \\  e>t  Lake  street/thicajtiO,       :;;^  '    ^  v  . 


DOUBLE  ACTION  FORCE  FEED  CVEINDER 
LtBRJCATOR 


,"■  .  The  t<?rce  fee<l  lubricator  slMmii  in'  the;  drauijiiis  i«i  <ksifitied 
Snt  u.<e  in  lubricatini:  locomotiv  e  c\liiider>.     It  i>  «)f.  the  double 


:,       i^bcation  Of  Force  Feed  Lubricator  on  the  Locomotive   ,     7  ^^ 

iiuiit  beini;  such  that  for  each  cctmpUte  cycle  t»r  Tt*\ olution  of  the 
enuiue  two  complete  cycles  of  the  pump  pluuiiers  are  irrtxluce<l. 
<  )il  is  thus  forced  into  the  steam  pas>a,i:«:s  twice  dtninp  each 
rex«dution  by  theusc  of  hut  one  phmjier  for  each  cylinder.  The 
jduuiier  is  shown  in  the  drawinu  at  the  end  ivf  its  forcing  stn»ke. 
At  the  other  end  of  tlie^troke  it  is  (Irawii  back  from  the  end  of  :; 
tJie  barrel,. thus  aliowin-.:  tli*  nil  to  enter  <lirivtly  from  the  re<e^r- 
v^Niir,  A:  jipriit!;  ofKr;ite(l  ball  seat  check  Valve  at  the  eml  of  the 
plunger  Ixiff el:  |rreyvnts  the  back  Jl<>w  of  <jiJ  /rf>m  the  lubricator 
l»ijie.  These  Valves  and  the  i>lutvi;iT  barrels  are  readih-  acce>sil»le 
by  the  removal  of  special  tljnaded:  iittint;s  .«n»  the  front  of  .the 
luliricator,  and  llie  barrels. niaA   be  rttuiwed.   .'  • 

Theoil  reservoir  contains  a  small  txhausrt-ste.'un  heater  of  a 
irove!  doi^i.  Steani  fronj  the  air  ifluMP  e.vhaust  passes  throujidi 
ii^mall  pipe  extending  fn^m  end  lo  end  of  the  rv>ervoir,:the  <-on-, 
densation   iH'ihu   Can  rt;d    frouv  the  ^hibi  icat<»r..:to   aiiv    con\  ••niiSit 
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Nathan    Force    Feed    Cylinder   Lubricator. 


action  directly  oi)erated  type  and  is  bein.ti  inanufactufed  by  the      ponit  Under  the  etiiiiiie.     Surr»>iH>dinj4  the  steaiii  pipe  is  a  larger    ' 
•Vathan  Manulacturius.;  Company,  \ew  A'ork.  l.ipe  with  openiuiis  to  the  atmo.<phere  at  either  end  of  the  reser- 

11>    referring  to  the  detail  draw  in.i;  <if  the  lubricator  it  will  be       voir,  thus  jMovidiui^  for  a  circuLitiou  of  air  aitout  .the  >Heain  iHpe,:  ' 
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The  oilin  the  liihricator  reservoir  is  thus  warmed,  but  without      the   negative  connector'  is   ^bwii   the  electrode  holder  with   a 
danger  of  overheating.  metal  electrode  in  place. 


; .  CONSTANT  CURRENT  ELECTRIC  WELDER 


The  electric  welding  equipment  shown  herewith  has  recently 
been  developed  by  the  Lincoln  Electric  Company,  Cleveland, 
Ohio,  with  a  view  to  reducing  the  cost  of  power  consumption  and 
increasing  the  simplicity  of  operation.  Special  windings  in  the 
generator,  on  which  patents  are  pending,  automatically  regulate 
the  voltage  to  the  exact  requirements  of  the  arc,  thus  providing 
a  predetermined  current  output  which  is  practically  constant 
irrespective  of  the  varying  resistance  in  the  arc. 

The  equipment  is  built  in  units,  each  of  sufticient  capacity  to 
meet  the  requirements  of  one  operator.  Where  more  work  is 
done  than  can  be  handled  by  one  operator  more  units  are  added 
to  the  plant.  The  equipment  is  thus  always  operating  at  practi- 
cally full  capacity  and  therefore  at  maximum  efficiency,  and  the 
investment  is  closely  adjusted  to  the  amount  of  work  to  be  han- 
dled. The  automatic  voltage  regulation  greatly  reduces  the 
amount  of  power  required ;  with  the  exception  of  work  on  large 
steel  castings  or  where  heavy  cutting  is  to  be  done,  the  equip- 
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.,    .     .  ,       '.  ..^        Lincoln   Arc   Welder. 

ment  may  be  operated  on  any  power  line  which  will  carry  a  10 
h.p.  motor.  The  equipment  is  very  flexible  in  operation  as  any 
number  of  units  may  be  operated  either  individually  or  in  paral- 
lel. The  operator  may,  without  tlie  services  of  an  electrician, 
connect  three  150-ampere  plants  in  parallel  and  secure  450  am- 
peres for  heavy  carbon  electrode  work  and  may  separate  the 
units  again  in  a  few  minutes.  The  positive  terminal,  shown  at 
the  right,  is  connected  to  the  piece  to  be  welded.    On  the  end  of 

•■•;•■  :.':^'v  ■>';■;.' -/'/^'.y^^'-v  ■  ";>■  •■■■. •"'■•^^"^^ ■  ■  "■■.■■";.,.••■■=-; 


::    WATER  GLASS  GUARD 


Changes  have  recently  beeii  made  in  the  Babcock  water  glass 
guard  with  a  view  to  materiif  ly  increasing  the  serviceability  of 
the  device  by  providing  for  effective  illumination  of  the  interior 
at  night.  This  water  glass  gilard  has  been  in  service  for  some 
time  and  the  general  features  of  its  construction  are  well  known. 
It  consists  of  two  parts :  the  ^ack,  which  includes  the  ends  and 


■■:■  f   •-  •  -> ' 


Water  Glass  Guard  with  Slot  for  Illumination.  '.:■•' 

'  •"    .'  .'•  '•  '•  '^  *»  ■ 

packing  glands,  and  is  provided  wit  i  an  outlet  at  the  bottom  for 

steam  and  broken  glass,  and  the  removable  front,  which  con- 
tains the  sight  glasses.  The  impravements  consist  in  the  re- 
design of  the  front  casing  to  incluae  a  narrow  slot  at  the  apex 
of  the  angle  between  the  faces  containing  the  sight  glasses.  In 
front  of  this  slot  is  placed  the  gate  lamp  and  the  light  thus 
admitted  thoroughly  illuminates  the  aiterior  of  the  guard,  clearly 
indicating  the  water  level  in  the  gate  glass.  This  construction 
I  liminates  the  effect  of  reflection  frpm  the  sight  glasses  which 
may  be  very  annoying  where  the  Ight  must  enter  the  guard 
through  the  sight  glasses.     This  water  glass  guard  is  manufac- 


tured by   the  American   Car  &   Ship 
Castle,  Pa. 


Hardware  Company,   New 


The  Greatest  Av.ml.vblk  Water  I  owek. — Great  Falls,  Mont., 
claims  the  greatest  available  water  power  on  the  continent. 
There   are   now   operating    75,000   hp.i  and    100,000  hp.   more    is 


being  developed.     At  the  lowest  avera 
able  supply  is  350,000  hj). 


re  flow  of  water  the  avail- 


-The  shop  of  the  Northern  Pacific  at  Livingston,  ^fbni,  is 
fpnaing  full  time  for  the  first  time  since  1909. 

..:'.  A  fire  on  Auj^ust  2  destroyed  the  storehouse  of  the  Chicago 
I  ireat  \\  estern  at  Oehvein,  Iowa,  and  most  of  the  contents. 
Tlie  estimated  loss  is  $75,000.  Plans  are  now  heinp  prepared  for 
a  new  structure. 

'■'  Ahout  150  machinists,  boilermakers  and  sheet  metal  workers 
t-mployed  hy  the  Kansas  City  Terminal  Railway  went  on  strike 
last  week  on  account  of  a  controversj-  with  the  company  re- 
garding the  scale  of  wages  and  the  employment  of  non-union 

labor./  ■■■  ;;.•::;.  -^ .f- ;;; i.-:-.  .<. ■' ^  ;■  j'-" ••,,>-; ..-  .";t'-b^^  /"''/■-;■.■.;;■  '■-:^-} 

■  On  July  19  a  car  repair  shed  of  the  Atchison,  Topeka  & 
Santa  Fe  at  Argentine,  Kan.,  was  destroyed  by  fire.  There 
were  also  24  cars  destroyed  and  12  cars  damaged.  The  total 
estimated  loss  will  not  exceed  $30,000.  The  cause  of  the  fire  is 
unknown.  . 

"The  Canadian  Department  of  Labor  has  appointed  a  board 
under  the  Industrial  Disputes  Act  to  deal  with  a  difference 
which  has  arisen  between  the  Canadian  Northern  and  two 
brotherhoods,  those  of  the  locomotive  enginemen  and  the  fire- 
men. The  men  have  asked  that  the  conditions  under  which 
they  work  in  the  East  be  raised  to  the  level  of  conditions  pre- 
vailing on  the  Western   lines.       ,.     ,         .  -^••-    .  :     ;    .  -.  ;.....-. 

According  to  newspaper  reports  from  Seattle,  Frank  Water- 
bouse  &  Co.,  of  that  city,  have  chartered  seven  vessels  to  trans- ' 
port  7,500  freight  cars  to  Vladivostok  for  delivery  to  the  Rus- 
>ian  government.  Six  thousand  cars  are  to  be  shipped  from 
New  York  City  through  the  Panama  Canal  and  1,5(X)  are  to  be 
shipped  from  Puget  Sound  ports.  The  average  capacity  of  the 
vessels  chartered  is   150  cars   for  each  trip.      .'''^  ^^ :''-)::''''>■/■  ,-^' .[■ 

The  Southern  Railway  has  finished  its  new  coal  handling 
l»lant  at  Charleston,  S.  C,  and  it  will  be  put  in  operation  Sep- 
tember 1.  It  will  have  a  capacity  of  40  cars  an  hour,  which 
is  as  fast  as  am-  ship  now  in  the  coal  carrying  trade  can  take 
it.  In  preparation  for  a  gre.^tly  increased  movement  of  coal 
to  Charleston,  the  Southern  has  provided  storage,  room  for  400. 
i^ars.  ,  ''■.:■■■'■•;■.•:•   ^  '   '.  v  ;;■   ■  ■'::'■■'■  "■''■;!'>  -■;.'■  ■■•"■■'■;!'#-;:''/.■.'  ::'■ 

On  July  1  the  Canadian  government  took  over  the  operation 
of  the  Transcona  roundhouse  and  roundhouses,  shops,  and 
work  pertaining  to  the  motive  power  department  of  the  Grand 
Trunk  Pacific,  between  Winnipeg  and  West  fort,  Ont.  The 
supervision  of  all  employees  engaged  on  this  section  of  the  road 
will  be  in  the  hands  of  the  Grand  Trunk  Pacific  officers  until 
such  time  as  the  government  appoints  its  own  staff  or  takes 
over  the  present  staff.       ■■'-■'■:.    K  ■  •'' C  •vV'"'-'-'^^'>'v- 5^  ^  > 

The  safety  bureau  of  the  Union  Pacific  reports  that  during: 
the  year  ending  June  30,  1915,  the  road  carried  4,550,949  pas- 
sengers without  a  fatality  to  a  passenger.  Less  than  half  as 
many  employees  of  the  road  were  killed  during  the  jear  as  in 
the  fiscal  year  ending  June  30,  1913,  which  was  the  last  year 
before  the  bureau  of  safety  was  organized.  In  1915  28  em- 
ployees were  killed,  as  compared  with  59  in  1913.  In  1915  4,537 
employees  were  injured,  and  in  1913  6,097  were  injured.  In 
1915  229  passengers  were  injured,  and  in  1913  333  passengers 
were  injured.  ;  .,  ...    ,  .  .    ,     ..       ,->-.....: 


NEW  LOCOMOTIVE  INSPECTION  RULES 

In  accordance  with  the  Act  of  Congress,  passed  last  March, 
to  extend  the  authority  of  the  Interstate  Commerce  Commission 
over  the  inspection  and  testing  of  the  entire  steam  locomotive 
and  tender,  rules  and  instructions  have  just  been  formulated 
by  the  Division  of  Locomotive  Boiler  Inspection.  These  were 
considered  at  a  conference  with  a  railroad  committee  on  August 
23.  The  rules  are  set  forth  in  a  15-page  pamphlet  and  cover  ash 
pans,  brake  and  signal  equipment,  cabs,  warning  signals  and 
Sanders,  draw  gear  and  draft  gear,  driving  gear,  lights,  running 
gear,  tenders  and  throttle  and  reversing  gear. 


'  THE  MUTUAL  MAGAZINE    " 

President  Fairfax  Harrison,  of  the  Southern  Railway,  sig- 
nalized the  close  of  the  company's  fiscal  year  by  sending  to  all 
ofiiceres  and  employees  the  following  message :  "We  are  clos- 
ing today  a  fiscal  year  which  has  been  full  of  anxiety  and 
difficult}',  but  through  team  work  and  loj'al  self-sacrifices  and 
effort  by  the  entire  organization,  We  have  come  out  of  it  sound 
and  full  of  courage  for  the  future.  This  result  has  not  been  due 
to  anj-  one  man  or  to  any  group  of  men.  but  to  the  co-operation 
of  every  man  who  has  recognized  the  problem  and  given  us  in 
our  common  duty  the  best  that  was  in  him.  I  send  my  personal 
thanks  then  to  everyone  of  you.  The  fight  is  not  yet  over,  but 
the  spirit  of  the  past  ten  months  is  bound  to  see  us  through. 
Meanwhile,  I  want  you  to  know  my  pride  in  you  and  in  what 
has  been  done  already."    \  '%-.'":.  r^^-."^^'^v   ^  ^V.v\-^;' -^^  ":■ 


>;>V   PANAMA  CANAL  50  YEARS  AHEAD  OF  TIME    /r^  X, 

"We  have  recently  completed  the  Panama  Canal,  a  work 
which  it  would  have  been  better  to  have  left  for  50  years 
rather  than  to  have  put  it  through  with  the  speed  with  which 
the  government  has  done  it,  because  we  find  that  we  are  not 
prepared  to  handle  the  questions  of  transportation  arising  by 
virtue  of  the  completion  of  the  canal  at  this  time,  bearing  in 
mind  the  fact  that  the  cities  in  the  West,  tributar>-  to  the  coast, 
east  as  far  as  the  eastern  section  of  Montana,  have  a  popula- 
tion of  only  7,000,000  people.  Last  year  the  freight  shipments 
from  the  Atlantic  seaboard  to  Western  territory-  amounted  to 
170  train  loads,  and  shipments  eastbound  about  half  that 
amount."— F.  R.  Hanlon,  traffic  manager  of  the  port  of  Seattle, 
W'ash.,  address  before  convention  of  L^nited  Yardmasters'  .\s- 
sociation  at  Seattle.  .      ,..,.... 


MEETINGS  AND  CONVENTIONS 

Chief  Interchange  Car  Insf^ectors  and  Car  Foremen. — The 
seventeenth  annual  convention  of  the  Chief  Interchange  Car 
Inspectors'  and  Car  Foremen's  Association  of  America  will  be 
held  at  Murphy's  hotel,  Richmond,  Va.,  September  14-16.  This 
is  the  first  time  that  the  meeting  of  the  association  has  been 
held  so  far  south,  and  it  is  suggested  that  this  will  offer  a  good 
opportunity  for  southern  railroad  men  to  attend.       - ; ;-;.':'  • . ': /i. 

International  Association  for  the  Prevention  of  Smoke.— 
The  tenth  annual  convention  of  the  International  Association 
for  the  Prevention  of  Smoke  will  be  held  at  Hotel  Sinton, 
Cincinnati,  Ohio,  September  8,  9  and  10.  Of  the  papers  to  be 
presented  those  which  will  be  of  special  interest  to  railroads  are 
the  following:  Value  of  Publicity  in  Smoke  Abatement  Work 
and  Methods  of  Obtaining  It;  Snic^eless  Locomotive  Opera- 
tion Without  Special  Apparatus ;  Various  Methods  of  Elim- 
inating Smoke  from  Roundhouses  in  Chicago;  How  Smokeless 
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Operation  of  Locomotives  \\  as  Obtained  in  Washington,  D.  C. ; 
W  hat  the  Railroads  Have  Done  to  Abate  Smoke  in  Cincinnati, 
and  Enforcing  a  Smoke  Ordinance.         :*"  :•.:•.;.;..;»/;-    -.i  ■/•"'••■ -,••' 

Foundry  and  Macliiiic  Jixhibition. — The  Foundry  and 
Machine  Exhibition  will  be  held  on  Young's  Million  Dollar 
Pier,  Atlantic  City,  from  September  25  to  October  I.  This  is 
the  first  time  in  three  years  that  the  exhibit  has  been  held  in 
the  cast,  and  there  will  be  a  keen  interest  in  it  in  that  section 
particidarly.  Business  conditions  in  this  line  are  improving 
everywhere,  and  the  attendance  promises  to  be  large  and  the 
exhibit  a  profitable  one  for  the  exhibitors.  From  all  indica- 
tions, therefore,  the  exhibit  should  be  as  successful  as  the  one 
in  Chicago  last  year.  C.  E.  Hoyt,  the  secretary,  has  opened  an 
office  in  the  Bourse,  P'hiladelphia,  for  the  convenience  of 
exhibitors,  and  others  desiring  information  or  help  of  any  kind. 

'.:  The  Traveling  Engineers'  Association. — The  twenty-third  an- 
nual convention  of  the  Traveling  Engineers'  Association  will  be 
held  at  the  Hotel  Sherman,  Chicago,  commencing  at  lU  a.  m., 
Tuesday.  September  7,  and  continuing  four  days.  The  subjects 
to  be  discussed  are  as  follows:  "What  Effect  Does  the  Mechan- 
ical Placing  of  Fuel  in  Fireboxes  and  Lubricating  of  Locomo- 
tives Have  on  the  Cost  of  C>peration?"  W.  L.  RoI)inson.  ciiair- 
man ;  "Recommended  Practices  for  the  Employment  and  Train- 
ing of  New  Men  for  Firemen,"  L.  R.  Pyle,  chairman ;  "The  Ad- 
vantages of  the  Use  of  Superheaters,  Brick  Arches  and  Other 
Modern  Appliances  on  Large  Elngines.  Especially  Those  of  the 
Mallet  Type,"  J.  E,  Ingling,  chairman ;  "How  Can  the  Road 
Foreman  of  Engines  Improve  the  Handling  of  the  Air  Brakes 
on  Our  Modern  Trains?"  C.  M.  Kidd.  chairman;  "Difficulties 
Accompanying  Prevention  of  Dense  Black  Smoke  and  its  Rela- 
tion to  Cost  of  Fuel  and  Locomotive  Repairs."  Martin  Whelan, 
chairman :  "The  Electro-Pneumatic  Brake."  W.  V.  Turner : 
"The  Effect  of  Properly  Desigtied  Valve  (iear  on  Locomotive 
Fuel  Economy  and  Oi)erating."  W.  E.  Preston ;  "Scientific  Train 
Loading.  Tonnage  Rating,  the  Best  Method  to  Obtain  Maximum 
Tomiage  Haul  for  the  Engine  Over  the  Entire  Division.  Taking 
Into  Consi<leration  the  Grades  at  Different  Points  on  the  Divi- 
sion." O.  S.  Beyer.  Jr.  ,.  ,,     .      ,,  V      .    .„  ... 


■■'■The  followiiiii    list   f/hcs    luinics  of   secretaries,    dates   of    lu-.rt    or   regular 
meetings,  and  f^laces  of  meetiuii  of  mechanical  associations : 
AiK  Brake  Associatio.n. — !•".  M.  Nellis.  53  State  St.,  Boston,  Mass.         -•••.■.' 

Amfhican  Railroad  Mastkk  Tin.ners,  Coppersmiths  and_  I'ipkhttkrs' 
Association. — \V.   E.  Jones,  C.  &  N.  W.,  3814  Fulton  St..  C'hic.iRo. 

American-  Railway  Master  Mechanics"  Association*. — J.  \V.  Taylor,  Kar- 
pen    Building,    ("liicago. 

American  Railway  Tool  Foremen's  Association. — Owen  J).  Kinsey,  Illi- 
nois Central,   Chicago. 

American  Society  for  Testing  Materials. — Prof.  E.  Marburjt.  fniversity 
of  Pennsylvania,   Philadelphia,  Pa. 

A.MtkicA.v  .Society  of  Mechanical  ENc.iNEERS.^Calvin  VV.  Rice.  29  W. 
'■■.l\.-      Thirty-ninth   St.,   New   York.      Annual   meeting.    December   7-10,   1915, 

;.  ?  '.'■     New   York. 

Association  of  Railway  Electrical  Enc.ineers. — Joseph  A.  Andreucetti. 
C.  &  N.  W.,  Room  411,  C.  &  N.  W.  Station,  Chicago.  Annual 
meeting,  October,   1915. 

Car   Foremen's  Association  of  CHfCAGO._ — Aaron  Kline,  841    North   Fiftieth 

...  ,  Court,  Chicago.  Second  Monday  in  month,  except  July  and  August. 
"-   •■~'..     Lytton    Building,    Chicago. 

Chief    Interchange    Car    Inspectors'    and    Car    Foreman's    Association. — 
S.    Skidmore.   946   Richmond   St.,   Cincinnati,   Ohio.      Annual   meeting, 
September    14-16,    1915,   Richmond,    Va. 
International    Railway    Fcel    Association. — C.    G.    Hall,    922    McCorniick 

Building,  Chicago. 
International   Railway    General    Foremen's   Association. — William    Hall, 
, .  1126  W.  Broadway,  Winona,  Minn. 

'.International  Railroad  Master  Blacks.miths'  Association. — A.   L.  Wood- 
.T  worth,    Lima,    Ohio. 

'■Master    Boiler   Makers'   Association.-  Henry    D.   Vought,    95    Liberty    St., 
'  ;  New   York. 

'Master    Car    Builders'    Associ.\tion. — J.     W.     Taylor,     Karpen    Building, 
5  Chicago. 

-''Master  Car  and  Locomotive  Painters'  Association  of  U.  S.  and  Canada. — 
-'  A.   I*.    Dane,  B.  &  M.,  Reading,  Mass.     Convention,  September   14-17, 

1915.    Detroit,   Mich. 

■iKiAG.ARA    Frontier   Car    Men's   Association. — E.    Frankenberger,    623    Bris- 
bane  Building.  ButTalo,  N.   Y.      Meetings  monthly. 
Railway    Storekeepers'    Association. — J.    P.    Murphy,    Bo.x   C,   Collinwood, 
Ohio. 

Traveling    Engineers'   Association. — W.    O.   Thompson.    N.    Y.    C.    R.    R., 
East  ButTalo,   N.   Y.      Convention.   September   7-10,   1015,   Hotel   Sher- 
■'".  ■•;      "■,     man,  Chicago,   111. 
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Personals 


//  is  our  desire  to  tnake  tkese  eolitniiis  eozer  as  eojnplelely  as 
possible  all  the  changes  thdt  take  place  in  the  mechanical  de 
partments  of  the  railzi-ays  of  this  country,  and  we  shall  greatly 
appreciate  any  assistance  tha\  our  readers  may  give  us  in  helpinu 
to  hrinq  this  about. 

:■■,-   ■•v,.-'.^-.-'---':'v,^:  GENERAL 

J.   A.   M.xcR.AK,   who  has   lipen   appointed  mechanicat  engineer 

of  the  Louisville  &   Xashvill ;,  with  headtiuarters  at  Louisville. 

Ky.,  was  educated  at  the  Uti  versity  of  Illinois,  where  he  took 

:a  course  in  mechanical 
engineering,  graduating 
in  1896.  The  following 
year  he  began  railwa\ 
work  as  a  draftsman  in 
the  office  of  the  mechani- 
cal engineer  of  the  Chi- 
cago &  North  Western, 
remaining  with  that  com- 
pany until  18')9,  when  he 
entered  the  service  of 
the  New  York  Central 
S:  Hudson  River.  There, 
imtil  1904,  he  was  en- 
gaged in  special  work 
and  as  draftsman  at 
.Albany  and  at  New  York 
City.  From  1904  to  1906 
he  was  mechanical  engi- 
neer of  the  Boston  &  Al- 
bany, at  Boston.  Then 
imtil  January,  191. \  he 
was  mechanical  engineer 
etroit,    Mich.,   and   now   l)ecomes 

mechanical  engineer  of  the  Lcuisville  &  Nashville,   with   head- 

(|uarters  at  Louisville,  Kv.,  as    ibove  noted.       •  .^       f,;,-    ..  -vvv  - 

;'■;•''■•..;;■•"','....-,  .,  SHOP  AND  E  «JGINE  HOUSE     }^-^::%'' ■■''-:,  J: '■ 

J.   .\.   Mii.KR  has   been   apiioiijted   locomotive   forerrian  of  the 
(irand   Trunk   F'acific  at   Endak 
cock,   transferred. 


J.  A.  MacRae 


of   the   Michigan  Central   at   L 


,  B.  C,  succeeding  G.  H,  Lay; 


John  ^IcRka,  heretofore  slio:  foreman  of  the  Canadian  Pa- 
cific at  Kamloops,  B.  C.  has  beeji  appointed  locomotive  foreman 
at   North   Bend,   B.   C,   succeeding  C.   lirown. 

I  ;■  /      A        PURCHASING  AND  STOREKEEPING    ^[;  '^ v  -    f 

R.  A.  Jacobs  has  been  appointed  traveling  storekeeper  of  the 
St.  Louis  &  San  Francisco,  succe  ?ding  E.  J.  Price,  promoted. 

H.  M.  PowKLL,  recently  genen  1  storekeeper  of  the  St.  Louis 
&  San  Francisco,  has  been  appointed  to  the  newly-created  posi- 
tion of  supervisor  of  material  ind  supplies  of  the  Texas  & 
Pacific,  with  headquarters  at   Marshall,  Tex.  v-  •       ... 

Edward  J.  Prick  has  been  apnointed  general  storekeeper  of 
the  St.  Louis  &  San  Francisco,  wfth  headquarters  at  Springfield, 
Mo.,  succeeding  H.  M.  Powell.  Nlr.  Price  was  born  at  Marion, 
111.,  on  June  28,  1870.  He  was  educated  in  the  common  and  night 
schools  and  entered  railway  service  on  September  21,  1888,  as 
messenger  boy  with  the  Union  Pacific  at  Kansas  City,  Mo.  He 
left  the  Union  Pacific  in  June,  1891,  and  went  to  the  Atchison. 
Topeka  &  Santa  Fe,  which  road  he  remained  with  until  Novem- 
ber, 1913,  when  he  was  appointed'  traveling  storekeeper  of  the 
St.  Louis  &  San  Francisco,  from  which  position  he  is  now  pro-.. 

moted,  as  above  noted. 

".  •  .» ■;'.•'•:  _■ . '  .•.'-"'."'■_■•■• 

•    *    "'"•''  ■    ■■   -  V     ,.  .     ..  • 


.-     ..V'i'. 


1 


T7^:^  -V;  i   y>v=- 
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Supply  Trade  notes 


■•-•..  G.  F.  Riddell,  superintendent  of  the  Chicago  Heights  Works 
V  '  of  the  Inland  Steel  Company^  died  of  heart  failure  at  his  home 
\>jn  Chicago  on  August  12.      ^'y'yl'''.'y'''^'\-^'l-'.-r-:.'-'-^/;r':y/S's^-''jl  - 

rv. '-,  .  The  Canadian  Car  &  Foundry  Company,  which  has  been  work- 
■"     in^  on  an  $83,000,000  order  for  shells   for  some  time,  is  now- 
reported  to  have  received  an  additional  order  for  $71,000,000. 

••r-V    The  KeuflFel  &  Esser  Company,  New  York,  has  been  awarded 
"three   grand    prizes   at   the    P.inama-Pacific    Exposition    at    San 
Francisco,  for  its  exhibit  of  drawing  instruments  and  slide  rules, 
surveying  instruments  and  telescopic  sights  and  periscopes,  re- 
spectively.        ...,-^:---''::-    :::.:.:  y-,.,   ■'.■.■■'.':"-'■.   -::--v'.-     ■;/— ■^;>-:-::'- 

>■     W.  K.  Millsapps,  southwestern  representative  of  the  Grip  Nut 

'Company,  Chicago,  with  headquarters  at  Houston,  Tex.,  died  on 

August  6,  at  Houston.     Prior  to  his  connection  with  the  Grip 

Xut   rompan3'^  he  was   for  several  years  general   storekeeper  of 

the  Sunset  Central  lines.  ,     , 

:  'i  i  Lewis  Littlepage  Holladay  and  Henry  Negstad,  consulting  en- 
gineers, have  formed  a  company  under  the  corporate  name  of 
Holladay,  Negstad  &  Co.,  and  will  specialize  in  the  field  of  power 
plants,  utilities  and  industries.    They  will  be  located  at  109  North 

.■      :'Dcarborn  street,  Chicago.      ." ;'    ^  ;'     ' /^- .-;  '  ,  •  Z-  '  '  ^    ^' V/V^.  V ; 7-   : 

:-.V    Charles  B.  Etlis,  assistant  to  J.  L.  Replogle,  vice-president  and 

'   ''general    manager    of    the    American    Vanadium    Company,    with 

office  in  New  York,  has  become  associated  with  the  Bartlett-Hay- 

\  .  •^  ward  Company,  Baltimore.     Mr.  Ellis  was  for  many  years  with 

..^M.  the  Cambria  Steel  Company.  •.  .        .:...-•,;.„..- 

Thomas   Cantley,   vice-president  of  the  Nova  Scotia   Steel  & 
.•;■,>  Coal  Company,  Halifax,  N.  S.,  has  been  elected  president  of  that 
companj',  succeeding  R.  E.  Harris,  who  has  resigned  to  become 
a  member  of  the  Nova  Scotia  Supreme  Court.     The  vice-presi- 
dents of  the  company  now  are  J.  D.  McGregor  and  D.  W.  Ross. 

'v....    M.  A.  Evans,  western  sales  manager  of  the  Railway  Appliances 
"'      Company,  Chicago,  at  the  time  that  company  was  bought  by  the 
Q.  &  C.  Company,  New  York,  and  with  the  latter  company  tem- 
porarily  during   the   reprganization   period,   has   resigned.     Mr. 
Evans  will  take  a  short  vacation  before  returning  to  the  railway 
;,. supply  business.    .      .   ,       ,.,    :;..-.....  .-•;',•.;../;.;    '    :  .: - 

•..'.;;    The   Spray   Manufacturing  Company,  Boston,   Mass.,  recently 
incorporated   to  construct  spray  cooling  systems,   }ias   scrubbers, 
odor  and   fume  condensers,  etc.,  has  changed  its  name  to  the 
'        American  Spray  Company,  as  it  will  engage  in  general  engineer- 
'■:■■    -ing  work  involved  in  the  use  of  spray  systems.     The  manage- 
ment of  the  company  remains  unchanged.      :'•)'  ^-''.^ ■'■'.:. ^'i'- ■■''■' -'^■': 

;.'■,;>>    Robert  M.  Smith,  assistant  mechanical  engineer  of  the  Acme 

..:••.!  Supply  Company,  Chicago,  has  been  appointed  mechanical  engi- 

>  ;.fneer.     Mr.   Smith   was   formerly   chief   car   draftsman    for  the 

Illinois   Central   and    went   to   the   Acme    Supply   Company    last 

January   as    inspector.      In    March    he    was    appointed   assistant 

mechanical  engineer,  and  on  August  1  mechanical  engineer. 

The  Pratt  &  Whitney  Company  has  opened  an  office  and  show- 
room at  16  Fremont  street,  San  Francisco,  in  charge  of  S.  G. 
Eastman,  formerly  manager  of  the  Chicago  office.  A  large  stock 
of  Pratt  &  Whitney  machinerj-,  small  tools  and  gages  will  be  car- 
ried for  the  convenience  of  customers,  and  the  office  has  been 
appointed  agent  for  the  entire  Niles-Bement-Pond  line  of  ma- 
chine tools,  cranes,  steaiji  hammers,  etc.  , 


■.!^-  .'.- 


'The  Mesta  Machine  Company,  Pittsburgh,  Pa.,  has  recently  „; 
received  an  order  from  James  B.  Ladd,  consulting  engineer,:'., 
Philadelphia,  for  a  1,500  hp.  mill  engine  for  the  Broken  Hill  '. 
Proprietaries  Company,  Ltd.,  New  Castle,  N.  S.  W.  The  engine  ;^: 
is  for  rolling  mill  service,  and  is  to  be  of  the  heavy-duty  tandem  n' 
compound  Corliss  valve  type.  This  engine,  when  installed,  will  '.; 
make  the  fourth  unit  that  the  Mesta  Machine  Company  has  V 
built  for  the  Broken  Hill  Proprietaries  Company.  ::• '.--•■  ^  :.>:•.-; 

Joseph  T.  Ryerson  &  Son.  Chicago,  have  recently  completed  a  : 
new  warehouse  on  Westside  avenue.  Jerse\'  City,  N.  J.  The  com^ 
pany  has  maintained  an  office  at  30  Church  street.  New  York,  and 
a  warehouse  at  Boonton  for  some  time.  The  new  plant  in 
Jersey  City  will  put  it  in  a  much  stronger  position  for  handling  • 
its  iron,  steel  and  machinery  business  in  the  New  York  districts 
and  the  East  in  general.  The  warehouse  is  located  on  a  ten-acre 
site  at  the  junction  of  the  Hackensack  river  and  Newark  bay, 
thus  affording  facilities  for  making  water  shipments  to  all  parts 
of  New  York  harbor  and  adjacent  waters.  The  building  is  3i50 
ft.  by  250  ft.,  and  covers  a  ground  area  of,  87,500  sq.  ft.       :..^  ;.• .    ' 


The  Bethlehem  Steel  Company  lias  ptrn^ased  the  ptafit  of  the  ^ 
Detrick  &  Harvey  Machine  Company,  Baltimore,  Md.    The  direc-.v'  ■ 
tors  of  the  latter  have  elected  the  following  officers:    A.  D.  Mix-.',:  . 
sell,  president;  W^.  F.  Roberts,  vice-president;  J.  W.  Neidhardt, i . r 
vice-president  and  general  manacier;  P>.  F.  Jones,  secretary  and"  • .'; 
treasurer,  and   F.  A.    Shick,   auditor.     Mr.   Neidhardt,  as   vice-';;.; 
president  and  general  manager,  will  l>e  the  local  representative  !^.v 
of  the  Detrick  &  Harvey  Company,  at  Baltimore.    This  company  ;.v-; 
was  formed  in  1884  by  John  S.  Detrick  and  Alexander  Harvey,  ^:   • 
and  these  two  occupied  the  positions  of  president  and  secretary v'^ 
and  treasurer,  respectively,  until  Mr.   Harvey's  death  last   No->c  ;.'■ 
vember,  when  Curran  W.  Harvey,  his  son,  succeeded  his  father,  i'"". 
The  company  manufactures  planers,  horizontal  drilling  and  bor-';:/' 
ing  machines,  vertical  boring  and  turning  mills  and  special  ma-  -  • 
chinery.    It  will  continue  to  engage  in  this  business.  " 

Bertram  Smith. Who  has  been  in  the  storage  battery  business.;. ^^ 
for  the  past  15  years,  has  been  appointed  manager  of  the  Detroit  I  • 
oftice  of  the  Edison   Storage   Battery  Companj'.   Orange,   N.  J.  /:  ■ 
About  a  year  and  a  half  ago  Mr.  Smith  became  assistant  mana- .-    • 
ger  of   the   Edison    Storage  Batterj'   Supply   Company,   of    San*~   ' 
Francisco,  Cal.,  the  distributor  for  the  Edison  Nickel-Iron-Alka-.v:  ' 
line  Battery  on  the  Pacific  Coast.     Directly  previous  to  his  con-  .•■-.: 
nection  with  the  Edison  Company  he  was  manager  of  the  battery.-- .; 
department  in  the  Chicago  branch  of  the  United  States  Light  &  " ;' 
Heating  Co.     He  was   formerly  secretary  and  treasurer  of  the  v .' 
National   Battery   Company,  of    Buffalo,   until   its   consolidation;/.' 
with  the  United  States  Light  &  Heating  Co.     ^•.  r-.:'  •''       :'■--;-:.• 

Edward  A.  Everett,  formerly  signal  engineer  of  the  Michigan;;  J 
Central,  has  opened  an  office  at  50  Church  street,  New  York,  for../. 
the  sale  of  railway  supplies  and  signal  material.     He  represents-'^  v 
the  Hobart-Allfree  Company-,  Chicago,  derailers  and  car  replac- 
ers;  E.  J.  Clark,  Philadelphia,  Pa.,  T.  C.  Cypress  Trunking  and 
Capping;  the  National  Concrete  Machinery  Company,  Madison,  ..: 
Wis.,  concrete  fence  post  machinery  and  supplies;  the  Detroit:-. 
Twist  Drill      ompany.  Detroit,  Mich.,  high-speed  bonding  drills; 
the  J.  Frederick  Schroeder  Air  Felt  Company,  Newark,  N.  J., 
high-grade  air  felt  used  in  refrigerator  car  construction,  steam   '-; 
pipe  covering  and  as  a  cushion  under  relays  and  electrical  appa-  V. 
ratus;  the  Cincinnati  Electrical  Tool  Company,  Cincinnati,  Oliio,-"    -: 
portable  electric  drills,  grinders  and  reamers;  the  Keller  PneU""";': 
matic  Tool  Companj',  pneumatic  drills,  hammers,  riveters  and-;":  ,' 
chippers;  the  Reliable  Electric  Company,  Chicago,   signal,  tele--- 
phone  and  telegraph  specialties.     Mr.  Everett  also  has  charge  of 
the  sales  of  the  electric  release  train  annunciator,  which  is  one 
of  his  patents  and  which  has  been  sold  for  several  years  by  the 
Railroad    Supply    Company,    Chicago.      He    also    has    a    line    of ;   i- 
copper  clad  and  bond  wires  and  high  strength  non-corrosive  bond 
wire. 


^ 


■  ■:f  -..:   -.' 
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CATALOGS  ^ 


PiPK  AccESSORiKS. — The  William  Pow  ell  Company,  Cincinnati, 
Ohio,  has  issued  a  booklet  relative  to  tlie  company's  line  of  oil 
and  air  vents,  expansion  joints,  valves  and  other  accessories 
for  oil  wells  and  refineries.,.;.-,;^'.'...*- '  .  •.'j'     -.    ..'.'.;.^-      '    ...'.•••:',•■ 

■•Sand  Drvkrs. — The  Roberts  &  Schaefer  Company,  Chicago, 
has  issued  I'ulletin  Xo.  30,  illustrating  and  describing  the 
"Beanier"  patent  steam  sand  drjer,  made  b\'  that  company   for 

,  drying  sand  for  locomotive  use.  . 

PowKR  Tr.\nsmissio.\  M.vchinkry. — The  Mesta  Machine  Com- 
pany, Pittsburgh,  Pa.,  has  issued  Bulletin  Ka,  containing  a 
horse-])ower  chart  for  determining  the  variables  for  rotating 
parts  tran.smitting  power,  such  as  gears,  pidleys.  rope  wheels,  etc. 

■'  "••  Power  Hammkrs. — Beaudry  &  Co.,  Boston.   Mass.,  have  re- 
cently issued  a  booklet  relative  to  the  Beaudry  Champion    ind 
Peerless    power   hammers,    respectively.      The    booklet   describes 
the  hammers  in  detail  and  contains  tallies  of  sizes  and  dimen 
sions.  .' -v  •.■"-"'■> •^'- .,.-..  :.^:  ■  •^>..-    \ 

Ball  Bkarings. — The  S.  K.  F.  Ball  Bearing  Company,  New 
York,  has  recently  issued  a  very  attractive  booklet  relative  to 
the  economies  of  the  light  car  in  electric  street  railway  service 
and  the  saving  to  be  obtained  by  the  use  of  ball-bearing  journals 
on  such  cars. 

Vertical  Oil  ENGiNr.s.— This  is  the  titie  of  Bulletin  Xo.  501 
recently  issued  by  the  National  Transit  Comi)any,  department  of 
machinery,  Oil  Cit}',  Pa.  The  booklet  deals  particularly-  with 
the  type  VT-13,  two-cycle,  single  cylinder,  vertical  oil  engines 
made  by  this  company  and  contains  detailed  descriptions  of  the 
machine  itself   and  its  parts. 

Spark  Arrkstkr.— Mudge  &  Co.,  Chicago,  lit.,  have  recently 
issued  a  folder  describing  the  advantages  of  the  Mudge-Slater 
Front  End  Spark  Arrester,  calling  attention  to  its  many  ad- 
vantages over  the  usual  form  of  front-end  arrangement,  stating 
that  the  fire  loss  on  one  road  efpiipped  with  this  device  has  been 
reduced  from  $100,000  to  about  $13,000  a  year.        , 

■*  •.'■.  .  ' ■  . .'.  .^  •■    i*^  •■  * 

Unions. — The   Jefferson    Union    Companv,   Lexington,    Mass., 

has  issued  a  catalogue  describing  the  Jefferson  unions  of  vari- 
ous types.  The  booklet  contains  views  of  the  diflFerent  kinds 
of  unions  and  shows  for  what  purposes  they  are  made.  The 
patented  feature  of  this  companA-'s  product  is  the  brass  seat  ring, 
placed  in  a  recess  away  from  the  runway  of  the  fitting. 

Sand-Blast  Apparatits.— The  Mott  Sand  Blast  Manufactur- 
ing Company,  New  York,  has  issued  four  folders  dealing  with 
the  following  sand-blast  apparatus  which  it  manufactures:  The 
Mott  direct  pressure  sand-blast  machine,  hose  type;  the  Mott 
sand-blast  tumbling  barrel,  revolving  table  and  ca])inet,  type  G ; 
the  Mott  type  P.V.S.  double  sand-blast  tumbling  barrel,  and 
Mott  sand-blast  accessories.   ■'■'"        .'.-'-'■•>.■.■.,      '■   '. - 

Centrific.al  Pumps. — Catalogue  H-2,  recently  issued  by  the 
Lea-Courtenay  Company,  Newark,  N.  J.,  describes  and  illustrates 
the  various  types  and  sizes  of  Lea-Courtenay  centrifugal  pumps. 
The  booklet,  containing  64  pages,  is  divided  into  12  chapters, 
dealing,  respectively,  with  the  care  taken  in  the  manufacture 
of  this  company's  product  and  the  characteristics  of  the  pumps. 

The  booklet  is  profusely  illustrated. 

,  ■  V".-    •  .   .:•■•?  •, 

National  PiPE.~Bulletin  No.  20,  recently  issued  by  the  Na- 
tional Tube  Company,  Pittsburgh,  Pa.,  is  an  index  to  Bulletins 
Nos.  1  to  20  which  have  been  issued  by  this  company.  The 
bulletin  represents  an  index  of  considerable  detail,  the  idea 
being  to  offer  pipe  information  readily  accessible  to  the  reader. 
The  last  two  pages  of  the  bulletin  give  a  detailed  list  of  the 
bulletins  to  which  reference  is  made. 

Boro-Cakbone. — The   Abrasive    Material    Company,    Philadcl- 


■■■'<..: 


phia.  Pa.,  has  recently  5 ssujd  a  pamphlet  describing  the  Boro 
r.-irbone,  which  is  a  new  tjpe  of  abrasive  recently  placed  on 
the  market.  This  material  I  is  oxide  of  alumina,  produced  iii 
crystalline  formation  in  an  electric  furnace.  The  pamphlet  con- 
tains a  description  of  this  aljrasive,  the  various  forms  produced 
'ly  the  company  being  illustrated.  \'arious  other  information 
of  interest  to  handlers  of  gi  inding  wheels  is  also  included.    '■'^'^ 

Locomotives  for  Plantatk  n  Service. — Record  No.  80,  receni  • 
ly  issued  by  the  Baldw  in  Lo  ;o'motive  Works,  is  devoted  to  the 
subject  of  locomotives  for  dantation  service.  In  the  booklet 
tliere  are  sliown  29  different  ilesigns  of  locomotives  suitable  for 
tbis  kind  of  work.  These  vary  in  type  and  capacity  from  lieht. 
four-coupled  engines,  suitably  for  switching  service  and  shcrt 
iiauis,  to  large  engines  of  tne  Consolidation  type,  which  are 
(jualified  for  road  service.  Information  is  given  covering  the 
hauling  capacity  of  each  locc  motive  illustrated,  as  well  as  the 
other  principal  general  dimen  lions.  K-":--'-'-  ,^:.''  -^'-X'^-'^j^  '':  '_;^'\'l'- 

Safety  Cope  for  Abrasive  Wheels. — The  Abrasive  Material 
Company,  Phila<lelpliia,  Pa.,  h:  is  recently  issued  a  pamphlet  con- 
taining the  safctv  code  for  tin  use  and  care  of  abrasive  wheels 
and  the  parts  of  grinding  machines  related  thereto,  which  has 
been  approved  by  a  number  of  khe  abrasive  wheel  manufacturers. 
The  code  is  di\ided  into  five  sections  dealing  with  protection 
flanges,  protection  hoods,  cu]  s,  cylinders  and  sectional  ring 
wheels,  general  safet\  recpiirei  nents  and  precautionary  sugges- 
tions. There  is  also  included 
causes  of  grinding-whecl  ace 
Wheels.. 


in  the  pamphlet   a  table  of  the 
ents,    reprinted    from    Grinding 


Resilts  of  Electrification-. -4-This  is  the  title  of  Circular  No. 
1505,  which  has  recently  been  issued  by  the  Westinghouse  Elec- 
tric it  Manufacturing  Company!  East  Pittsburgh,  Pa.  This  so- 
called  circular  is  a  book  9  in.  jby  11  in.  in  size,  containing  72 
well-illustrated  pages.  It  aima  to  show  the  results  obtained 
by  electrification  on  some  of  tie  important  steam  railways  of 
the  world  and  to  give  information  of  interest  and  value  to 
steam  railroad  operators  on  electrification  work.  Contained  in 
the  publication  are  well-illustrated  descriptions  of  the  Nor- 
folk &  Western,  the  Pennsy^ania,  the  New  Haven  and 
other  electrifications  installed  by  the  Westinghouse  company. 
The  Westinghouse  Electric  &  Manufacturing  Company  has  als« 
recentlj'  issued  the  first  number  if  "Westinghouse  Electricatior. 
Data,"  which  is  to  be  a  periodical  lo  chronicle  the  latest  advances 
in  the  field  of  heavy  traction.  Tllie  present  number  contains  .-« 
discussion  of  electric  locomotive  c  laracteristics,  some  interesting 
figures  on  the  comparative  mai;  itenance  costs  of  steam  and 
electric  locomotives,  as  well  as  d;  ta  on  the  New  York  termina' 
electrification   of   the   Pennsylvani  i. 

Centrifical  Air  Compressors. -+Thc  De  Laval  Steam  Turbine 
Company,  Trenton,  X.  J.,  has  recently  issued  a  64-page  book 
dealing  with  centrifugal  blowers  Ind  compressors  for  all  pres- 
sures from  5  in.  of  water,  as  in  mechanical  draft  service,  up  to 
125  lb.  per  sq.  in.,  as  for  compre<i;ed  air  distribution  in  mines, 
machine  shops,  shipyards,  etc.  Tihe  development  of  the  high 
efficiency,  high  speed  centrifugal  mower  or  compressor  has  de- 
pended upon  improvements  in  matarials,  construction,  shop  prac- 
tice and  design  such  as  are  employed  in  the  building  of  high- 
grade  steam  turbines.  In  the  present  publication  numerous 
charts  are  given  showing  curves  lor  the  isothermal,  adiabatic 
and  actual  compression  of  air,  also  tiie  theoretical  power  required 
to  compress  air  and  characteristic  turves  of  single  and  multi- 
stage blowers  and  compressors.  The  influence  of  impeller  design 
upon  the  form  of  the  characteristic  is  discussed  at  some  length. 
Particulars  are  given  concerning  the  application  of  centrifugal 
blowers  and  compressors  to  forced  ^raft,  coal  gas  manufacture, 
coke  oven  plants  and  water-gas  plants,  sugar  factories,  cupola 
and  blast  furnace  work,  Bessemer  [converters,  supplying  com- 
pressed air  in  mines,  shipyards,  eta  The  illustrations  present 
numerous  examples  of  blowers  anc^  compressors  directly  con- 
nected to  steam  turbines  and  to  elec^ic  motors.     . 
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More  papers  were  received  in  the  car  in- 
spectors' competition  than  in  any  com- 
petition that  we  have  ever  held,  and 
the  indications  are  that  much  vahiable 
data  is  contained  in  them.  They  have  been  referred  to  the 
judges  in  the  contest,  and  it  is  planned,  if  the  decision  is  re- 
ceived in  time,  to  puhhsh  the  prize  winner  in  the  Xovemher 
issue.  We  take  this  opportunity  of  again  thanking  those  \\\\o 
contributed  and  helped  to  make  it  a  succesSi/=    r  v. .  '  .    - 
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Subscriptions,  including  the  eight  daily  editions  of  the  Railway  Age 
Gazette  published  in  June  in  connection  with  the  annual  conventions  of 
the  Master  Car  Builders'  and  American  Railway  Master  Mechanics'  Asso- 
ciations,  payable    in   advance   and   postage    free: 

United  States.  Canada  and  Mexico. ..;....'...  $2.00  a  year';-'.' -.,  .  . 
Foreign  Countries  (excepting  daily  editions).  3.00  "  •.■.•.;.."■: 
Single    Copy    20  cents  ;■;  y 

Entered  at  the  Post  Office  at  New  York,  N.  Y.,  as  mail  matter  of  ^f^ 
second  class. 

WE  GUARANTEE  that  of  this  issue  7,500  copies  were  printed;  that 
of  these  7,500  copies  6,021  were  mailed  to  regular  paid  subscribers,  97 
were  provided  tor  counter  and  news  companies*  sales,  228  were  mailed 
to  advertisers,  exchanges  and  correspondents,  and  1,154  were  provided 
for  new  subscriptions,  sairples,  copies  lost  .'n  the  mail  and  office  use; 
that  the  total  copies  printed  this  year  to  date  were  60,300,  an  average 
of  6,030  copies  a  month. 

The  RAILWAY  AGE  GAZETTE,  MECHANICAL  EDITION,  and  all 
other  Simmons-Boardman  publications  are  members  of  the  Audit  Bureau 
of  Circulations.  .  ,  ...  ....  ..        .    ,- 


>"■...-  V    The      '•  -^  ./    The  Simmons-Boardman  Puhlfshint^  Com- 

T»   .1         T-i        V'.      panv.  pubHshers  of  the  Kailwav  Age  Ga- 
Railway  Electrical         ^^       c.  •/  a       r-      ..      \t  •     , 

zette ;    Kauway  Age   Gazette,  MecHameal 

Engineer  Edition;    and    The    Signal    Engineer,    has 

purchased  tlie  Railway  Electrical  Engineer,  which  has  been  pub- 
lished for  several  years  in  the  interests  of  electrical  men  in 
steam  railway  service.  The  number  of  cases  of  partial  elec- 
trification of  steam  roads  in  recent  years,  and  the  promise  of 
;,morc  extensive  development  along  this  line  in  the  near  future, 
together  with  the  growing  use  of  electricity  on  railway  equip, 
inent  of  all  kinds  and  in  the  operation  of  shops,  engine  houses, 
offices  and  yards,  make  necessary  the  development  of  a  strong 
journal  in  this  field.  The  Railway  Electrical  Engineer  will 
cover  it  in  detail  in  the  same  way  as  the  Mechanical  Edition 
does  the  mechanical  department.  It  will  not  conflict  with  the 
Railway  Age  Gazette,  which  will  consider  the  electrical  prob- 
lems in  their  broader  aspects  and  for  the  information  of  the 
hi,cher  officers.  On  the  other  hand,  both  the  Mechanical  Edi- 
tion and  the  Railway  Age  Gazette  will  profit  by  hayiiig  a 
strong  electrical  editorial  staff  co-operating  with   them.  '  -    .:■  •  ^ 


■ .    r   ;    S(eg|     ^-'v    :.    ^*^^'  freight  cars  have  now  l)een  in  ser- 

■'   ,  ,>     '^t.^  ^  vice  in   large  quantities   on   a   number  of 

',  Freight  Car  ,     ,  V  •      ,     , 

roads   lor  a  sutticientlv  long  time  to  de- 

;;v:   Competition  ..^lop   their  weak  points  and   enable   car 

department  officers  to  place  their  fingers  on  those  parts  or  fea- 
tures which  need  further  attention.  What  are  the  weak  points 
of  steel  freight  cars,  and  how  should  they  be  strengthened? 
We  invite  discussion  from  both  the  practical  car  man  and  the 
designer.  Too  often  these  two  classes  do  not  work  closely 
enou.gh  together;  sometimes  the  car  designer  neglects  to  follow 
the  c^s  after  they  are  put  iu  service.    Then.  too.  the  practical 
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man  who  takes  care  of  them,  and  repairs  them,  does  not  al- 
wa\  s  understand  how  to  bring  his  superiors  to  a  full  realization 
of  the  importance  of  the  defects  which  he  discovers.  With  this 
in  mind,  we  invite  car  men,  as  well  as  designers  and  others,  to 
participate  in  a  competition  on  the  subject  of  "Lessons  to  be 
Learned  from  Experience  with  Steel  Freight  Cars."  For  the 
best  contribution  on  this  subject  received  at  our  offices  in  the 
Woolworth  building,  New  York,  on  or  before  December  1,  1915, 
we  will  give  a  prize  of  $35.  Other  contributions  which  we  may 
select  for  publication  will  be  paid  for  at  our  regular  rates.  The 
judges  will  base  their  decision  on  the  practical  value  o^  the 
suggestions   which   are   made. 


..••■'■  ''i  '■ 


'"-■_■■    f  ^  -.  ■  •   , 


*■  ■     _,  ,  '     ■  :      '   i  ■       "For  whatsoever  a  man  sowetli,  that  shall 
Education  of  ,         ,  „  *  ..•         r  *i 

he     also     reap  — a    quotation     from     the 

Locomotive  i^ij,]^^    familiar    to    all,    and    never    more 

Firemen  true   than    in   the   case   of   educating   the 

locomotive  firemen  and  supervising  their  work.  It  has  been 
shown  in  many  cases  how  by  proper  education  and  supervision 
the  coal  bill  has  l)een  materially  reduced  with  a  very  large  re- 
turn on  the  money  spent  for  the  education  and  supervision. 
This  year  the  Traveling  Engineers'  Association  received  a  very 
complete  and  instructive  report  on  this  subject.  It  was  clearly 
shown  that  in  addition  to  the  direct  results  obtained  from  the 
reduction  in  the  consumption  of  fuel  a  better  understanding 
would  be  ol)tained  between  the  firemen  and  their  superiors  if 
the  instruction  were  given  in  the  proper  spirit.  Realizin;::  that 
tiie  company  was  spending  money  for  their  education  and  that 
it  was  thoroughly  interested  in  making  them  a  success  in  their 
chosen  profession,  there  will  naturally  be  created  a  relationship 
between  the  firemen  and  the  officers  they  serve  that  is  certain 
to  be  of  great  indirect  advantage  to  all  the  roads  on  which  such 
practices  are   followed.    .;.   -..-■:':]■■  ^".•.  ~    . 

It  is  the  most  natural  thing  for  the  average  man  to  want  to 
learn  and  improve  his  condition,  and  he  who  assists  in  this 
respect  is  that  man's  friend.  Two  results  are  thus  obtained — 
a  decrease  in  fuel  consumption  and  a  friendly  employee,  one 
who  has  faith  in  his  officers  and  whose  aim  is  to  further  their 
best  interests.  Locomotives  consume  over  $250,000,000  wortli 
of  fuel  each  year.  One-half  of  one  per  cent  of  this  amount 
would  pay  for  a  supervisor  at  $1,800  a  year  for  approximately 
rvery  100  engines  in  service  on  the  roads  of  this  country,  who, 
in  order  to  earn  his  salary,  must  save  one  scoop  of  coal  out 
of  every  200  shoveled  by  the  firemen  and  hostlers  under  his 
jurisdiction.  This  is  an  absurdly  simple  thing  to  do,  as  the 
results  have  shown  on  those  roads  that  have  even  the  poorest 
systems  of  education  and  supervision.  All  above  the  one  shovel- 
full  per  200  is  clear  profit  for  the  railroads,  and  it  will  be 
found  that  the  investment  will  prove  most  profitable.  ■;.•." 


'  ''•■       '.  ""—  ■    - 


The    first    annoimcement    of    the    boiler 
inspection   competition   was  made   in   our 


.V.  >         Boiler 

>•:'    Inspection  September    issue,    page    439.     With    the 

Competition  inauguration    of    the    federal    locomotive 

i)oiler  inspection  requirements  a  few  years  ago  the  railroads 
found  it  necessan.-  to  give  much  more  attention  to  boiler  inspec- 
tion than  they  had  in  the  past,  and  to  develop  a  force  of  capable 
inspectors  of  their  own.  These  men,  to  perform  their  work 
efficiently  and  effectively,  must  be  provided  with  certain  facili- 
ties and  must  use  the  best  methods  and  practices.  They  are 
widely  scattered,  however,  and  have  not  had  opportunities  of 
getting  together  and  comparing  notes.  True,  they  have  hud  the 
benefit  of  advice  from  the  federal  inspectors,  each  one  of  whom 
covers  a  considerable  amount  of  territory,  but  even  these  men 
were  new  on  the  job.  Some  of  the  more  progressive  inspec- 
tors have  developed  facilities  and  methods  of  performing  their 
work  which  are  far  beyond  the  average;  some  excell  in  one 
respect,  others  in  another.  The  purpose,  then,  of  this  com- 
petition is  to  encourage  those  who  have  developed  and  are  fa- 
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miliar  with  those  practices  a  id  methods  to  send  in  descriptions 
of  them  in  order  that  we  tr  ay  act  as  a  sort  of  clearing  house 
for  such  data.  You  may  ss  y  that  you  are  located  at  a  small 
or  unimportant  point,  and  arei  tiot  capable  of  discussing  the  mat- 
ter in  the  way  that  your  friend  at  a  larger  terminal  with  better 
facilities  may  be  able  to  do.  Remember  that  there  are  many 
otiiers  situated  as  you  are,  atid  that  it  is  just  as  important  to 
place  on  record  the  best  way  of  doing  things  at  the  smaller 
and  comparatively  unimportai*  places  as  it  is  at  the  larger  ones. 
Possibly  more  so,  for  these  srnaller  terminals  far  outnumber  the 
larger  ones.  The  object  of  tie  competition  is  to  develop  facts 
and  practical  suggestions  which  will  help  improve  the  ef- 
fectiveness of  the  locomotivfe  boiler  inspector.  A  prize  of 
$35  will  be  given  for  the  best  article  on  this  subject  which 
is  received  at  our  offices  in  th*  Woolworth  building.  New  York, 
on  or  before  November  1.  Tne  judges  will  base  their  decision 
on  the  practical  value  of  the  article  rather  than  on  its  composi- 
tion or  grammatical  arrangement.  ''i'-''-:^''  .-j^/'Jv .''f'^--  'ii- ^  '■■r''^' 


Eliminate  Old 

Equipment  from       ,-,  - 

I  hicago 

Interchange  Service   ^  comm 


There  ms  been  so  much  trouble  caused 
by    the  fbad    order    freight    cars    in    the 


switching  district  in  the  past  that 
ttee  was  appointed  by  the  Gen- 
eral Superintendents'  Associati<  n  of  Chicago  to  investigate  this 


problem.     This  committee  has 


made  its  report  to  that  associa- 


tion, and  the  report  was  also  )resented  as  a  paper  before  the 
Western  Railway  Cluf),  an  abst  act  of  which  appears  elsewhere 
in  this  issue,  for  the  purpose  ( if  obtaining  as  much  discussion 
on  the  subject  as  possible.  The  inve.stigation  of  the  committee 
was  very  thorough,  and  a  numler  of  very  valuable  suggestions 
were  made.  But  the  committed,  being  made  up  of  transporta- 
tion officers,  was  not  thoroughly*  conversant  with  the  difficulties 
experienced   by   the  mechanical    department   in   the   handling  of 


bad  order  cars  the  country  over. 


and  its  criticism  of  the  M.  C.  B. 


rules  savored  a  little  of  the  ideilist 


There  is  no  question  that  the 
gated  nuisance,  especially  when 


alone   29,779    loads    were   transf  rred    last    vear    on    account    of 


defective    equipment,    and    most 
were   loaded   while  in  that   coti 


bad  order  cars  are  an  unmiti- 
t  is  considered  that  in  Chicago 


of    those    cars,    it    is    believed, 
tion.     That,   of  course,   is   in- 


excusable, and  demonstrates  the  lack  of  proper  inspection.  There 
is  another  point  which  also  sholild  be  considered,  and  that  is 
the  unrestricted  interchange  of  Aid  and  what  might  be  termed 
imfit  equipment.  Leaving  the  \,l.  C.  B.  rules  as  they  are, 
which,  though  far  from  perfect,  undoubtedly  take  care  of  the 
freight  etiuipmcnt  the  country  oier  as  well  as  possible  under 
the  present  conditions,  a  tighter  line  may  be  drawn  on  the 
equipment  to  be  allowed  off  the  lii:)me  rails.  It  is  to  be  expected 
that  the  wooden  cars  will  not  ^tand  the  present  day  service 
in  the  long  trains  and  hump  yarfls  when  mixed  in  with  a  lot 
of  stiff  steel  underframe  cars.  I'hese  cars  transmitting  more 
and  aI)Sorhing  less  of  the  shocks,;  batter  the  wooden  weaklings 
into  "bad  orders"  much  quicker  tlian  if  all  the  equipment  were 

of    wood.  j  ;;;  .   ,-;<! 

This  is  a  period  of  transition,  aid  as  the  quantity  of  the  rein- 
forced equipment  increases,  so  should  more  of  the  weaker 
wooden  equipment  be  kept  at  home.  The  M.  C.  B.  Association 
has  already  agreed  not  to  permit  tlie  interchange  of  equipment 
of  capacity  under  60,000  lb.  after  October  1,  1916,  and  until  that 
time   every    road    should,   of   its   o^vn   accord,   limit  the  use   of 

that  equipment  in  so  far  as  possible.       '•^"  .-^  .''•_".  ;-• 

-'■-  ■■  ^■'  '•  }.  ■'.  -X  '.■i  -V-        ■  -    •. 


The  Apprentice 

Letter 

Competition 

letters  were  disqualified  as  far  as 
cerned  because  of  their  length,  the 


Eighteen  Idtters  were  received  in  the 
contest  on  "How  Can  I  Help  the  Appren- 
tice Boys?"  Avhich  was  announced  in  our 
August  issue,  page  439.  Three  of  the 
awarding  the  prize  was  con- 
nnouncement  distinctly  stat- 


''"-■>. 


ing  that  they  should  not  contain  more  than  650  words.     Several 


•f     .-i-. 
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6i  the  writers  apparently  overlooked  the  "I"  in  the  question 
•  Rtid  described  ideal  apprentice  systems,  or  apprentice  systems 
now  in  use,  rather  than  telling  how  they  as  individuals  could 
he  helpful  to  the  apprentice.  This  too  disqualified  some  of  the 
letters.  All,  however,  were  good,  and  while  they  may  not  have 
met  the  particular  requirements  of  the  competition,  possess  suffi- 
cient merit  to  warrant  our  making  use  of  them  in  whole  or  in 
part. 

The  judges  found  great  difficulty  in  arriving  at  a  decision, 
I)Ut  finally  awarded  the  prize  of  $10  to  John  Smith,  of  the 
Baltimore  &  Ohio,  at  Lorain,  Ohio.  Mr.  Smith  approaches  the 
question  from  the  standpoint  of  the  boiler  shop  and  pleads  for 
sympathy  and  practical  co-operation  with  the  apprentice.  His 
letter,  together  with  three  others  which  were  selected  at  ran- 
dom, appears  elsewhere  in  this  issue.  The  others  or  extracts 
from  them  will  appear  in  both  the  November  and  December 
issues. 
.'■The  letters  as  a  whole  possess  a  peculiar  value  because  of 
the  widely  varying  viewpoints  and  experiences  of  the  different 
writers.  For  instance,  the  positions  held  by  the  contributors 
vary  from  mechanic  to  assistant  superintendent  of  motive  power, 
and  from  apprentice  instructor  to  assistant  professor  of  machine 
design.  Except  for  two  apprentice  instructors  and  two  fore- 
men all  of  the  18  writers  have  different  titles.  The  machine 
shop,  erecting  shop,  boiler  shop,  paint  shop,  air  brake  depart- 
ment and  engine  house  are  all  represented.  In  addition  there 
are  a  traveling  inspector,  two  shop  draftsmen,  a  special  appren- 
tice and  a  shop  superintendent. 

One  thing  stands  out  quite  clearly  and  that  is  the  apprecia- 
tion of  modern  apprenticeship  methods.  Ten  years  ago  this 
journal  started  to  advocate  such  methods  strenuously  and  has 
kept  at  it  more  or  less  steadily  ever  since.  Apprenticeship 
methods  on  progressive  roads  have  been  revolutionized  in  that 
time,  although  much  still  remains  to  be  done,  and  far  too  few 
roads  have  awakened  to  their  responsibilities  in  the  matter.  The 
competition  was  not  designed  so  much  to  develop  this,  how- 
ever, as  to  suggest  ways  in  which  the  individual  officers,  fore- 
men or  mechanics  could  lend  their  aid  in  helping  the  apprentice 
to  make  the  best  of  his  time  and  opportunities.  "What  can  I 
do?"  was  the  question.  It  is  answered  in  many  different  ways, 
and  we  hope  that  our  readers  will  be  inspired  to  take  a  greater 
personal  interest  in  the  boys  and  young  men  with  whom  they 
come  in  contact  in  the  shop  and  in  the  oSiceU-''^lJr:':':::\\;''^:i 


:;S^' 


A  C  r    •    •'        At   the   recent   convention   of  the   Chief. 
Interchange  Car  Inspectors'  and  Car  Fore- { 
*^  men's  Association,  President  Hanson  an-^ 

Association  nounced  that  plans  were  under  considera- 

tion for  widening  the  range  of  the  work  of  the  association. 
Under  the  plan  now  followed  its  efforts  are  practically  all  de- 
voted to  securing  uniformity  in  the  interpretation  of  the  Master 
Car  Builders'  rules  of  interchange.  The  convention  is  held  be- 
fore the  annual  revisions  go  into  effect  on  October  1,  the  time 
being  quite  largely  used  in  the  discussion  of  these  rules,  thus 
providing  for  uniformity  in  interpretation  of  the  revisions  when 
they  become  effective.  Through  the  executive  committee,  which 
meets  during  the  winter  for  that  purpose,  suggested  revisions 
of  the  rules  are  considered  and  recommendations  for  needed 
changes  are  made  to  the  arbitration  committee  of  the  Master 
Car  Builders'  Association.  ;^    -■?'/^- '•.:..•..  ;.^';/v/^ 

•/^The  importance  of  the  results  which  have  come  from  the 
work  of  this  association  cannot  be  overestimated.  It  has  un- 
doubtedly been  the  means  of  eliminating  much  friction  in  the 
administration  of  the  rules  of  interchange,  and  has  succeeded 
in  securing  revisions  in  the  rules  to  correct  many  evils  and 
improve  their  operation.  This  work,  however,  is  all  of  much 
more  vital  interest  to  the  car  inspector  than  to  the  car  foreman. 
The  object  of  the  association  as  outlined  in  the  constitution,  in 


addition  to  the  consideration  of  the  rules  of  interchange,  is  to 
make  such  recommendations  as  are  considered  advantageous  in 
the  construction  and  maintenance  of  cars.  This  interests  the 
foreman  in  so  far  as  the  relation  of  car  construction  to  mainte- 
nance is  concerned,  but  since  matters  of  car  design  are  largely 
in  the  hands  of  others  than  the  car  foreman,  and  are  now  being 
exhaustively  considered  by  the  Master  Car  Builders'  Associa- 
tion, this  feature  does  not  seem  to  offer  a  profitable  field  for 
the  future  activity-  of  the  Chief  Interchange  Car  Inspectors'  and 
Car  Foremen's  Association.  There  are,  however,  many  matters 
of  prime  interest  to  car  department  officers  and  foremen  which 
this  association  could  profitably  consider.  In  the  locomotive  de- 
partment there  are  several  foremen's  associations,  each  of  which 
finds  much  to  consider,  and  each  of  which  has  been  of  great 
benefit  to  the  service  in  its  particular  field.  The  car  shop  and 
the  repair  track  have  their  own  peculiar  problems,  which  are 
undoubtedly  being  solved  in  many  different  ways  at  different 
points.  Where  much  of  the  work  which  should  have  the  atten- 
tion of  skilled  mechanics  must  be  gotten  out  with  unskilled  la- 
bor, the  problem  of  securing  and  training  men  is  one  which 
might  well  be  considered  by  an  association  of  car  foremen  and 
inspectors.  How  to  remedy  the  present  rather  lax  methods  of 
dealing  with  defective  car  doors  and  leaky  roofs  might  be  profi- 
tably considered.  And  there  are  numerous  problems  of  car  shop 
and  repair  track  organization  and  arrangement  awaiting  solution. 
In  taking  up  these  matters,  the  Chief  Interchanj:e  Car  Inspec- 
tors' and  Car  Foremen's  Association  will  be  greatly  strengthening 
itself  by  increasing  its  capacity  to  be  of  ser\ice  to  one  of  the 
most  important,  and  often  the  most  neglected,  departments  of 
a  railroad.  The  association  is  to  be  congratulated  on  the  be- 
ginning which  is  being  made  in  the  announcement  that  prizes 
are  to  be  offered  for  the  three  best  papers  secured  on  the  subject 
of  apprenticeship  in  the  car  department,  for  presentation  before 
the  next  convention. 

This  need  not  be  done  at  the  expense  of  proper  consideration 
of  the  rules  of  interchange.  Now  that  a  uniform  understanding 
of  these  rules  has  generally  been  effected,  much  of  the  need  for 
general  discussion  is  eliminated.  The  determination  and  piesen- 
tation  of  the  points  in  the  rules  most  needing  consideration 
might  be  left  in  the  hands  of  a  committee,  with  a  saving  of  much 
time  to  the  association.  Time  might  thus  be  made  available  for 
an  open  discussion  of  proposed  revisions,  which  would  l,c  of 
considerable  benefit  in  bringing  about  a  better  mutual  under- 
standing with  a  resulting  reduction  in  the  number  of  proposed 
revisions  of  a  local  nature.  /■■.  •- •;;  • :      ^  v  :. .'       /^  ■■    ,-     .:.v 
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Oxy-Acctylene    Welding    and    Cutting.      By    Calvin    F.    Swingle,    M.E.      190  •   V.' 

pages,    4J^    in.    by    6.'/^    in.      Illustrated.      Bound    in    leather    or    cloth.  ~ .  .;; 

. :.  .   Published    by    Frederick    J.     Drake    &    Co.,    Chicago.      Price,    $1.50    in  •■■    ; 

•■'■■•'    leather;    $1.00    in    cloth.  ' '   "  : . 

This  hook  is  intended  as  a  practical  treatise  on  the  subject  of      :  "  :• 
welding  and  cutting  with  the  oxy-acetylene  flame,  and  only  so    •:(-./ 
much  of  the  theory  pertaining  to  the  subject  has  been  included    >>  ";.;: 
as  will  enable  the  practical  man  to  acquire  a  thorough  working   VVi 
understanding   of   the   subject.      After   an    introductory   chapter      . :  = 
dealing    briefly    with    the    adaptability   of    various    methods    of    .ll   ' 
welding,  several  chapters  are  devoted  to  welding  flames  and  the     •  *..^ 
properties  and  methods  of  handling  the  gases  most  commonly 
used.     This  portion  of  the  book  is  confined  largely  to  the  oxy- 
acetylene  flame,  which  has  the  videst  practical  application,  and    '•••'•■ 
touches  only  briefly  on  other  gases  w^hich  have  been  used  with 
oxygen  to  a  less  extent  in  welding  and  cutting  operations.     The 
equipment  used  in  welding  and  cutting  is  next  discussed,  after 
which  the  operation  of  the  plant  and  the  practices  followed  in 
welding   and    cutting   are    taken    up.     A    final    brief    chapter    is 
devoted  to  the  subject  of  carbon  removal  with  the  oxygen  torch. 
The  book  contains  a  large  number  of  illustrations  and  tables. 


."'..  .-'"".   .«  t  ■ . 


RAILWAY   AGE   GAZETTE.    MECHANICAL   EDITIOJ 


Vol.  89,  No.  10 


Communications 


:'.•■  ■  > 


■    )•■■.    ■•  •    •  .    ■ 


■f  ■ 


■  ■  ■;"  I  ■ 


■5^^;.•: 

■I:,       %,  ■ 

•■■:■■■  ■■*>.•.     -rr' 


.-..•t 


•.V  .•!••' 


>!■ 


THE  DRAFT  GEAR  PROBLEM    / 


.  "• -■    •'    ■■'.■:•].•,■;.*-.•  r'.  :•.    ■••'■■•    -.■•■•■;      I-'- ■■■•.•■;  ."    Clifton    Fohge,    V'a. 
To  THE  Editok: 

Draft  gear  was  discussed  extensively  through  the  medium  of 
your  vahiable  paper  last  year  and  much  information  was  ob- 
tained as  to  the  relative  value  of  both  the  spring  and  friction 
gears.  The  thought  occurred  to  me  that  it  would  be  well  to  take 
up  the  question  of  how  best  to  apply  and  maintain  whatever 
sort  of  draft  gear  equipment  we  are  required  to  deal  with. 
v;.  There  is  no  question  but  that  a  great  many  draft  gear  failures 
are  due  to  rough  handling  of  cars  both  in  classification  yards  and 
on  the  road,  over  which  the  mechanical  department  has  no  con- 
trol.   At  the  same  time  many  of  these  failures  could  be  avoided 


/then  Up-Sei  Rivet  is  used 
■^he  ho/e  is  en  fl rely  filled 


When  /4  Siraighl-  Riref-  is 
used  if-  does  not  fill  ho/e 
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Illustrating  the  Advantage  of  Using  the  Upset  Rivet  for  Fastening 
...    .,,..;    V  the   Yoke  to  the   Coupler 

by  the  proper  application  and  maintenance  of  the  draft  gear.  The 
bulk  of  the  failures  are  due  to  the  coupler  yoke  and  coupler  part- 
ing at  a  point  where  they  intersect,  due  to  the  poor  method  used 
in  riveting  the  yoke  to  the  coupler.  The  principal  deficiencies 
that  we  find  are  as  follows : 

Rivets  do  not  fill  the  hole  in  the  coupler  shank  and  yoke,  which 
contributes  very  much  to  the  rivets  shearing.  In  many  cases  bolts 
are  used  that  are  entirely  too  small  for  the  purpose,  and  the  nuts 
work  loose,  due  to  the  continuous  vibration  of  the  coupler.  This 
permits  the  yoke  to  spread  until  the  lug  on  the  yoke  is  of  no 
holding  value  and  the  rivets  or  bolts  shear,  causing  a  draft  gear 
failure.  It  is  general  practice  to  use  rivets  1^4  in.  in  diameter  for 
riveting  the  yoke  to  the  coupler.  The  rivet  hole  in  the  coupler 
and  yoke  is  usually  15/16  in.  in  diameter,  or  1/16  in.  larger  than 
the  rivet.  This  allows  the  yoke  to  vibrate  on  the  coupler  and  will, 
in  my  opinion,  cause  trouble  sooner  or  later. 

To  eliminate  this  trouble  we  have  adopted  the  practice  of 
increasinc;  the  diameter  of  the  coupler  rivet  under  the  head  1/16 
in.,  as  will  be  noted  on  the  drawing.  This  is  done  in  order  to  fill 
the  rivet  hole.  The  other  end  of  the  rivet  is  heated  to  a  white 
heat,  after  which  it  is  driven  into  position  and  riveted  over  with  a 
pneumatic  riveter,  which  forms  a  good  head  and  upsets  the  rivet 
in  the  hole,  filling  it.  This  practice  is  no  doubt  saving  the  com- 
pany many  dollars,  as  up  to  the  present  we  have  not  been  able  to 
find  a  single  failure  where  it  was  used.        ■■■''.;.'/':■■:■■-■'.    ~-     . '    '. 

The  friction  and  the  spring  draft  gears  both  have  their  merits 
and  demerits;  however,  I  do  not  think  that  at  this  time  the  rail- 
roads of  the  country  are  in  condition  financially  to  make  any  great 
additions  and  betterments  to  their  equipment,  hence  it  should  be 
the  disposition  of  all  who  are  in  any  way  responsible  for  the 
maintenance  of  the  equipment,  to  lend  every  effort  to  the  applica- 
tion and  upkeep  of  this  important  device.  If  this  is  done  I  am 
sure  that  there  will  be  a  decrease  in  draft  gear  failures,  which 
are  expensive  to  the  railroads  and  retard  traffic  to  a  great  extent. 

E.  A.  Murray 

'-■'■■  v>  '- ii   "-r-V  .'  ■  '..•_•  ,*■'■.■••''■'='    "Master  Mechanic,  Chesapeake  &  Ohio 


1  STRENGTHENINP  OF  UNDERFRAMES 

■  ..-.^..-  -i,.  .  ,.■    .  .-.  .,•,..•,    ■.-•'-        Chicago,  111. 

To  THE  Editor:  '    '  "'■  "i  ''         ••••.-• 


I   have  considered  carefuUi 
Should  Be  Strengthened"  in 
seems  to  be  but  one  remedy, 
underframe  or  steel  center  sn 

There  is  no  doubt  that  the 


your  editorial   on  "Underframes 
le  July  issue.    You  state  that  there 
le  application  of  either  a  full  steel 
Ms. 

iderframe  is  the  foundation  of  any 
car,  and  it  must  be  made  sufficiently  strong  to  withstand  the 
severe  shocks  under  the  present  conditions  of  service.  This  has 
been  badly  neglected  on  many  railroads.  However,  from  personal 
experience,  I  believe  that  the  older  cars,  with  wooden  sills,  can 
be  strengthened  enough  to  endure  these  shocks  by  the  application 
of  a  steel  arm,  bolted  to  the  center  sill  and  extending  a  certain 
distance  back  of  the  body  bolster — the  steel  arm  having  the  draft 
gear  pocket  cast  integral  with  it. 

An  L-shaped  steel  arm  properly  designed,  going  under  and  up 
the  side  of  the  center  sill,  lapping  the  body  bolster  and  extending 
about  30  in.  beyond,  far  enough  at  any  rate  to  reinforce  the  sill 
at  its  weakest  point,  is  of  stronger  construction  than  60  per  cent 
of  the  steel  underframing  und<r  many  cars  now  in  service.  It 
will  stand  greater  shocks  before  the  center  sill  will  break. 

The  fact  seems  to  be  that  on; account  of  the  difference  in  elas- 
ticity between  wood  and  steel,  tl^e  long  slender  steel  center  sill  has 
to  take  all  of  the  strain,  and  budkles  under  heavy  impact,  whereas 
the  shorter  steel  arm  delivers  fiese  stresses  to  the  body  bolster 
and  spreads  them  over  the  entire  wooden  sill  structure,  which 
seems  to  have  more  resisting  power  than  the  steel  center  sill  by 
itself.  The  weakness  of  the  old  wooden  draft  arms  was  the  in- 
adequate means  of  attaching  the  draft  rigging  to  them  and  the 
difficulty  of  securing  a  proper  attachment  to  the  center  sills  and 
bolster.  The  steel  arm,  with  the  draft  pocket  cast  integral  and 
embracing  the  body  bolster,  seeitis  to  overcome  these  difficulties. 
There  are  a  great  many  60,00(  lb.  capacity  box  cars  and  80,000 
lb.  capacity  wooden  coal  cars  st  11  in  service,  and  it  is  necessary 
for  the  railroads  to  continue  to  mm  and  maintain  these  cars.  The 
application  of  a  steel  underframel  plated  top  and  bottom,  will  cost 
approximately  from  $115  to  $13b,  depending  on  the  method  of 
construction.  The  above  mcntioried  steel  arm,  well  designed,  can 
be  applied  for  approximately  $70  lb  $85.  This  arm  will  strengthen 
such  cars  to  meet  the  present  traiic  conditions  and  will  save  the 
railroad  the  difference  in  cost.  I  The  steel  underframe  means 
approximately  $40  to  $50  more  expense  per  car  and  promises  less 
endurance. 

A  steel  arm  can  be  applied  with  )ut  removing  a  cracked  or  split 
sill.  It  eliminates  the  heavy  maintenance  expenses  of  draft  gears 
and  also  the  delays  to  cars  from  |raft  sill  repairs. 

At  the  recent  M.  C.  B.  Conventipn  the  Committee  on  Car  Con- 
struction ruled  that  the  owner  of  $i  car  equipped  with  steel  arms 
would  be  allowed  an  additional  ambunt  of  $65  if  such  a  car  were 
destroyed  on  another  line.  This  w0uld  seem  to  indicate  that  some 
of  the  members  of  the  committee  felt  that  a  car  so  equipped  was 
strengthened  sufficiently  to  meet  the  present  requirements  and 
necessities  of  traffic.  I'        .:"■." o.'-  .    "  .-v. -••'•  .. 

I  do  not  mean  to  imply  that  full"  steel  underframes  should  not 
be  used  on  the  new  cars  which  are  being  constructed.  I  merely 
do  not  believe  that  it  is  necessary  to  go  to  the  heavy  expense  they 
entail  in  the  case  of  60,000  lb.  box  and  80,000  lb.  coal  cars.  That 
is  the  idea  I  wish  to  present  for  your  consideration.  J.  T^.  ■ . 


Waterproofing  Blueprints.— Blueprint  drawings  made  on 
paper  can  be  readily  waterproofed  by  placing  them  between 
pieces  of  muslin  that  have  been  saturated  with  paraffin  and 
passing  a  hot  smoothing  iron  over  them,  thus  causing  enough 
paraffin  to  be  absorbed  by  the  drawings  to  render  them  im- 
pervious to  water.  The  paraffined  cloths  can  be  prepared  by 
soaking  pieces  of  muslin  about  12  in.  square  in  molten  para- 
ffin obtained  by  melting  down  paraffin  candles.  When  thor- 
oughly saturated  the  cloths  should  be  hung  in  a  warm  place 
to  drain  and  dry  and  when  thus  prepared  can  be  used  a  number 
of  times. — Power.  I        '.;"'-'?.'•  "r".    :;  •"■ 


1 


3 

.3 


::f  ;;i5  Traveling' 'Engineers',1^Pon 

'   1^ !.  ^  ^^ -V    i^^  Reports  on  Locomotive  Appliances,  Tonnage  Rat-    7  5J^.'  <• -^^^^ 

■^  ^•.^.  ?-v  '••  V^  i'^g'  Exiucation  of  Firemen  and  Smoke  Prevention     ■:^   /V-'  ';/a1:  v.r   ;/^>^'^^:^v^^   ■ 

,    The  twenty-third   annual   convention   of   the  Traveling  Engi-  adoption  of  the  superheater,  larger  engines,  greater  train  lengths 

neers'  Association  was  held  in   Chicago,   September  7-10,  J.  C.  and  faster  schedules  have  been  made  possible. 

Petty,    of    the    Nashville,    Chattanooga    &    St.    Louis,    presiding.  The   superheater   under   actual   operating  conditions    saves   20 

The  opening  prayer  was  made  by  Bishop  Fallows,  after  which  per  cent  of  the  total  fuel  burned  and  from  30  per  cent  to  35 

the  president  made  a  brief  address  of  welcome.     He  also  di-  per  cent  of  the  water  used  over  the  saturated  locomotives  de- 

rected  special  attention  to  the  economies  that  may  be  obtained  veloping    the    same    horsepower.      The    superheater    locomotive 

by  the  co-operation   of   the  traveling  engineers   with  the  other  may  be  worked  at  longer  cut-offs  and  at  higher  speeds,  making 

departments  of  a  railway.                                               ■  possible  longer  trains  and  faster  schedules  than  is  possible  with 

As  is   customary  at  the  meetings  of  this  association   several  identical  saturated  locomotives,  under  the  same  conditions.    The 

special  addresses  were  included  in  the  program,   in  addition  to  comparative  curves  shown   in   Fig.   1   give  the  average  draw-bar 

the   committee    reports    and    technical    papers.      These    included  horsepower  developed  at  corresponding  speeds  of  two  Class  H-21 

addresses  by  C.  H.  Markham,  president,  Illinois  Central ;  F.  \V.  locomotives  on  the   Erie   Railroad — engine   1625  used   saturated 

Brazier,  superintendent  rolling  stock.   New  York  Central  Lines  steam  and  engine  1654  superheated.     These  curves  show  one  of 

cast  of  Buffalo ;  Frank  McManamy,  chief  inspector  of  locomo-  the  advantages  of   superheating  a  locomotive,   whose  ability  to 

tive  boilers.   Interstate   Commerce  Commission,  and  Warren   S.  haul  full  tonnage  train  over  a  railroad  on  a  faster  schedule  is 

Stone,  grand  chief.  Brotherhood  of  Locomotive  Engineers.  limited  by  the  capacity  of  the  engine  boiler. 

Mr.  Markham  took  occasion  to  pay  tribute  to  the  courage.  Tests  made  on  the  Central  of  Georgia  with  a  superheater  and 
skill  and  intelligence  of  the  engineer.  He  also  spoke  of  the  a  saturated  steam  locomotive  in  passenger  service  under  practi- 
unfair  attacks  on  railroads  and  the  fact  that  there  was  entirely  cally  the  same  conditions  showed  that  for  the  superheater  loco- 
too  much  regulation.  He  urged  imity  of  all  railroad  forces  in  motive  the  cost  of  fuel  per  hundred  miles  run  was  $5.01,  as 
the  great  movement  toward  securing  a  better  understanding  against  $5.89  for  the  saturated  steam  engine.  On  a  basis  of  the 
of  railroad  problems  and  better  treatment  of  the  railroads.  He  fuel  used  per  1.000-ton  miles  the  performance  of  the  saturated 
emphasized  also  the  necessity  of  seeing  that  the  internal  rela-  steam  locomotive  was  only  80.28  per  cent  as  good  as  the  super- 
tions  of  the  railroads  should  be  amicable,  stating  that  a  great  heater  locomotive.  The  Grand  Trunk  has  applied  superheaters 
strike  would  be  followed  by  government  ownership.  %''  .  - --n- , .:  to  a  good  many  saturated  steam  locomotives  and  the  benefit 
.  •  Mr.  Brazier  sketched  brief!}'  the  development  of  locomotives  derived  as  shown  bj'  tests  has  been  so  much  in  favor  of  the 
and  cars  in  recent  years.  He  mentioned  several  prominent  superheater  locomotive  that  the  management  has  decided  to 
railway  men  that  had  started  their  railway  careers  on  the  loco-  superheat  all  road  engines  as  they  pass  through  the  general 
motive,  calling  attention  to  the  opportunities  of  the  traveling  shops.  The  following  is  a  comparative  result  of  tests  with  two 
engineer  for  advancement.  T'  .  '-.^^^^  Consolidation  locomotives,  one  (623)  having  been  con- 
Mr.  McManamy  spoke  of  the  necessity  of  obtaining  good  verted  to  a  superheater :  ...;.-'■■'■  ■■■■... 
intelligent  men  as  firemen,  and  called  attention  to  the  neces-  '  ^:"'"''  -^^sr.'y:'  '■■''^=::  Increase  of' 
sity  of  keeping  locomotives  in  safe  and  serviceable  condition.  ;,^;V.{'\{':lv  V.>.:^;^•^'.!^.Vv  ;:.  :  a*^'^^--"^ ''■;'■' ^ 
Since  the  boiler  inspection  law  has  been  in  effect  accidents  cans- •■.-:.:;-    .i:    ,.;•.-:;;.;.::  ,-     .       „,.,..       .^,    as  compared 

,  t  J         J   .       ri  ^     .1.  L        1  -11   J   ■'■■■■'  ■>■■■^  '.■■>■■'  .:<'''^^.-^''r.     .^'  ^^«^^*^    823,  Lngine    623,     with  satu- 

mg  mjurv  have  been  reduced  by  51  per  cent;  the  number  kiUea  .  ,;•  . "      '.      ■..•..;.;  ;.^v  a       -..    simple  con     simple  con-    rated   loco- 

from   these    accidents   has    been    reduced   86   per    cent,    and   the'-  '     -^- -  ^     -^^^                   '          ra^i  It^L    Sat  Sn     (.T^m) 

mjured    54    per    cent.      This    also    must    indicate    a    reduction    lU  Average  number  of  cars  iti  train ...  .            51.88                    38.               26.07  D. 

engine    failures.     He   spoke   of  the   locomotive   inspection   rules  Total  gross  weight  of  train  in  tons      2,06S.i8  ■' ; -;      2,1S3.07           4.02  1. 

,.,.j^             ^^^,                                 r             ••            J  Average    weight    per   loaded   car.....            39.62.:-;',.';        57.79           45.08  1. 

as   being   designed   to   protect   the   enginemen    from   injury   due  Total   train   miles. ....... .v,....,,..        ns.l9^^■'^^::.Jtf$^^^■.:r^■      .is  d. 

to  defective  equipment.  Total     cat     miles 6,497.  '  '  4;r5*.  ■;  ,V    26.07  D. 

Warren    S.    Stone,   grand    chief.    Brotherhood   of    Locomotive  '^  ^^^^^  i^-] :::::::  'S'^:             'J^SJ:  i"^"^"' ^iS?  {,. 

Engineers,    made    a    brief    address    during    the    session    Friday  Coal  consumed  in  lbs.  per  train  mile         170.12    .:    ■•     106.75          37  02  D 

morning.     He   spoke   of   the   traveling  engineer   as   the   inter-  S^!  Z™h 'n  J^  T  T' ""l''^^^^  ^^^  -^                              ''"^  ^• 

*                    ^                                      ,      ,            -T               ai                c-  Coal  consumed  in  lbs.  per  ton  mile..      .    ."jdtt   .-••.;    i.jtii ..-  30.04  D. 

mediary  between  the  engineer  and  the  railway  omcers.     bome      Total  water  evaporated  in  lbs 137,614.  98,213.  28.06  D. 

roads  are  getting  far  better  results   from  their  enginemen   than  ^'^'^''  evaporated  per  lb.  of  coal..             6.51               '     7.36          13.00  1.' 

,,  .        .  f     •      J     u   ■      •        1-   •.  cj  u\4      y  -^U        ^"^'^^^'^    ''O'lc'"    pressure 200.04  173.65  10.03  D. 

Others,  having  obtained  their  implicit  confidence  by  dealing  with      Average  speed  in  mile  per  hour 22.31  26.00         16  OS  I 

the   men    fairly   and   honestly.     He   called   upon   the   traveling  Mi'es  run  with  one  ton  of  coal. ...          11.82                18.76         58.07 1'. 

./,  ,  »         J    ^      u  J      1  Actual    running    time 5  hr.  30  min.     4  hr.  49  min       12  04  D 

engineers  to     play  the  game  square     and  to  be  sure  and  place  _,               .      . 

the  blame  for  an  accident  where  it  properly  belongs,  whether  it  ^"^  application  of   the   superheater  to  the  locomotive  boiler. 

be  on  the  man,  machine,  roadbed,  or  wherever  it  may  iic^::^::^:rjr^<i"^nt\y  inadequate  as  to  heating  surface,  necessitates  a  reduc- 

..::  tion  of  about  15  per  cent  or  20  per  cent  in  the  tube  heating  sur- 

MODERN  APPLIANCES  ON  LARGE  LOCOMOTIVES  face      Notwithstanding  this    fact   the   use   of   superheaters   has 

Suf^erheaters.— Two   important   changes    in    locomotive    super-  resulted   in  greater  locomotive  capacity.     As   an   illustration   of 

heater  practice  that  have  been  introduced  since  the  last  report  ^^'^  ^^^'  ^'S-  2  is  presented.     It  shows  cylinder  tractive  effort 

of  the  committee  on  superheaters  are  a  modified  header  design  '"   P^*"   <^^"t   P^o^e^   against   piston    speed.     The    lowest   curve, 

and  a  continuous  pipe  or  torpedo  unit.    The  construction  of  the  ^°-   ^'  '^'^^y  ^^''"^y  represents  the  speed   factor  for  an   average 

header  is  such  as  to  prevent  the  occurrence  of  stresses  due  to  saturated   steam  locomotive.     Curve   No.  2   similarly   represents 

unequal    expansion    and    contraction,    by    casting    the    saturated  ^he    average   modern    superheated   steam   locomotive,    using   be- 

steam  passage-ways  free  at  one  end.     The  continuous  pipe  unit  *^^«"  ^00  and  250  deg.  of  superheat.    The  greater  tractive  effort 

is  made  bv  forging  the  return  bends  on  the  ends  of  the  unit  available  is  due  to  the  fact  that  a  longer  cut-off  is  possible  with 

pipes.     This  unit  reduces  the  restriction  to  the  flow  of  gases.  ^^^  superheater  engine  than  with  sjaturated  steam  at  the  same 

The   application   of   the   superheater  to   the   small   locomotive  speeds.          r,.'>,-   :.            .  v-   .,-'/.- .-..^ 

raised  the  capacity  limit  25  per  cent  to  30  per  cent,  and  by  the  ^*  *"^  superheater  designer  were  permitted  to  use  a  size  of  tube 
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different  from  tTie  two  present  standards,  it  is  possible  to  obtain 
in  a  superheater  boiler  an  evaporating  surface  practically  as  great 
as  in  the  saturated  steam  l)oiler.  With  a  boiler  and  superheater 
thus  arranged,  a  greater  capacity  may  reasonably  be  expected, 
and  a  curve  approximately  that  shown  as  No.  3  may  be  confi- 
dently looked  forward  to  in  the  near  future.  This  curve  is 
representative  of  locomotives  using  350  to  400  deg.  of  superheat. 
There  have  been  several  pyrometers  put  in  service  on  super- 
heater locomotives  during  the  past  year,  and  as  the  engineers 
become   more   familiar   with  the  purpose   and   operation   of  the 
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(Engine  16.S4,  superheated  steam:   Encine  1625,  saturated  steam) 

Fig.  1 — Average  Drawbar  Horsepower  Developed  by  Superheated  and 
■~-  *    ..  Saturated  Steam  Locomotives  at  Different  Speeds 

pyrometer,  they  realize  more  and  more  its  importance.  Those 
of  the  electrical  type  have  been  in  service  and  operating  con- 
tinuously for  a  sufficient  length  of  time  to  establish  the  fact  that 
they  may  be  depended  upon  in  locomotive  service.  When  the 
pyrometer  fails  to  read  600  and  650  deg.  when  the  engine  is 
working  steam  it  is  an  indication  to  the  engineer  that  he  is  not 
handling  the  locomotive  so  that  the  maximum  saving  which  the 
superheater  makes  available  is  being  obtained.  '■: 

••  Grates. — Judging  from  the  number  of  replies  received  there  are 
a  large  number  of  different  designs  of  grates,  varying  in  air 
space  from  25  per  cent  to  50  per  cent  of  total  grate  area.  The 
committee  is  not  in  a  position  at  the  present  time  to  recommend 
any  particular  design,  but  special  attention  should  be  given  to  the 
amount  of  air  openinji  in  the  ^'rates,  usinji  as  larjje  a  per  cent 
of  the  area  as  possilile  (40  per  cent  being  a  fair  average). 
'''■■.  Mechanical  grate  shakers  are  a  decided  advantage  on  heavy 
power  and  engines  with  large  grate  areas.  They  are  of  great 
assistance  to  the  fireman  in  keeping  the  fire  clean  and  in  getting 
sufficient  air  through  the  grates,  thus  insuring  thorough  burning 
of  the  coal  and  gases.  This  device  probably  effects  the  great- 
est saving  at  the  ash-pit  when  fires  are  being  cleaned  or  dumped, 
as  locomotives  which  were  consuming  35  to  40  minutes  from 
ash-pit  to  roundhouse  are  now  consuming  10  to  20  minutes, 
and  it  only  takes  two  men  to  handle  the  engine  on  the  ash-pit, 
where  it  formerly  took  four — a  reduction  of  50  per  cent  in  labor. 

Driftuuj  Valves. — The  cominittee  believes  that  some  means 
should  be  provided  to  admit  a  sufficient  amount  of  steam  to  cylin- 
ders and  valve  chambers,  not  only  on  superheat  locomotives,  but 
on  any  locomotive  having  cylinders  of  a  large  diameter.  This 
will  not  only  prevent  carbonization,  but  will  cause  the  engine  to 
drift  much  more  smoothly.  The  rods  will  require  less  keying  up 
and  the  maintenance  of  wedges  and  journal  bearings  will  be 
easier  and  piston  heads  and  cylinders  will  not  wear  as  fast. 

Brick  Arches. — Several  years  ago  the  brick  arch  was  looked 
Upon  and  spoken  of  only  as  a  fuel-saving  device,  but  the  con- 
stantly increasing  demand   for  greater  capacity  has  resulted  in 


changing  its  recognized  funftion  from  a  fuel  saver  to  a  capacity 
increaser.  The  arch  increases  the  boiler  capacity  directly  by 
aiding  combustion  and  by  reducing  the  heat  losses.  Naturally 
this  results  in  increasing  boiler  efficiency.  The  arch  tubes  which 
support  the  brick  add  valuable  heating  surface  and  increase  the 
circulation  of  water  through  the  boiler.  The  brick  arch  separates 
the  fuel  bed  from  the  tubep  and  forms  a  sort  of  combustion 
chamber  in  what  would  otherwise  be  a  straight  firebox.  As 
shown  in  Fig.  3,  the  efficienc>'  of  the  arch  increases  as  the  rate 
of  combustion  or  the  amount  of  coal  burned  per  square  foot 
of  grate  area  per  hour  increfises.  When  burning  30  lb.  of  coal 
per  hour  per  square  foot  grate  area,  we  may  expect  an  efficiency 
of  3  per  cent ;  when  burning  100  lb.  per  hour  per  square  foot 
of  grate  area,  we  may  expect  an  efficiency  of  10  per  cent.,  etc. 

Tests  indicate  that  at  a  ratie  of  combustion  of  100  lb.  of  coal 
per  square  foot  of  grate  area  per  hour,  the  arch  will  effect  a  re- 
duction of  42  per  cent  in  spaik  losses.  This  would  mean  an  in- 
crease in  boiler  efficiency  of  7  per  cent,  due  to  this  one  item. 
Reports  from  many  roads  indicate  a  smoke  reduction  of  50  per 
cent  can  be  obtained  by  the  like  of  the  arch,  and  on  most  roads 
the  brick  arch,  together  witl^  proper  firing  instructions,  have 
proved  sufficient  to  overcome  objectionable  smoke  and  to  keep 
within  the  law. 

Flange  Oilers. — Ever  since  ocomotives  have  been  in  use,  the 
wear  on  the  wheel  flanges  has  been  one  of  the,  if  not  the,  great- 
est sources  of  annoyance  arid  expense  in  maintaining  these 
powerful  machines  in  service.  iThe  modern  locomotive  and  high 
speed  demanded  has  increased  linstead  of  decreased  it.  A  very 
conservative  estimate  of  the  lots  to  one  engine  for  one  turning 
of  tires  on  account  of  flange  wear  is  $219.  The  following  is  an 
estimate  of  the  mileage  a  locorlotive  will  make  between  turning 
of  tires  for  flange  wear,  with  and  without  a  flange  oiler : 


Frkigiit 
Miles  without         Miles  with 
oiler  oiler 

•   '  9.000  to  25.000  to 

12,000  42,000 

The   rapid   wear   of   the   raiU 

extent  by  the  use  of  a  flange 

jet  of  asphaltum  oil  against  the 

wheels.     On  one  division  of  th 
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Miles  without         Miles  with 

oiler  oiler 

15,000  to        60,000  to 

25,000         84,000 
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is  66  per  cent.     On  the  Delaware, 
saving  on  the  rails  on   curves  has 
locomotives   with   the   flange   oiler, 
curves,  the  saving  on  the  locomotiv 
road  has  been  over  50  per  cent, 
number  of  roads  that  the  flange  oile 
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\\:th  any  system  of  flange  oiling.  Service  tests  have  proven  that 
remits  cannot  be  obtained  unless  the  oil  contains  from  40  per 
c.  nt  to  60  per  cent  of  asphaltum  in  solution  and  is  low  in 
grease  and  paraffine.  All  oils  that  are  low  in  asphaltum  and 
high  in  grease  and  paraffine  will  run  down  on  the  tread  of  the 
(hiving  wheel,  causing  slipping.         V    .:>;../.  -v^/^-S/l  ';.■•-.<  ' 

Mechanical  Stokers. — In  answer  to  questions  submitted  to  the 
nienibership,  the  following  replies  were  received :  The  stoker 
engines  burn  more  coal,  but  as  the  grade  of  coal  stoker  fired  is 
usually  inferior  to  the  coal  used  for  hand  firing,  this  feature 
should  not  be  criticised  too  severely.  With  the  same  quality  of 
coal  there  is  very  little  difference.  The  hopper  sometimes  be- 
coms  clogged,  causing  stoker  engine  to  stop  in  wet  and  freez- 
ing weather,  but  this  depends  largely  on  the  watchfulness  of 
the  fireman.  When  the  stoker  fails,  it  usually  causes  an  engine 
failure,  due  to  the  light  fire  carried  and  the  grade  of  coal  used. 
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Fig.  3 — Chart  Showing   Effect  of  Rate  of  Combustion  on   Efficiency 
of  Boiler  and  Arch  and   on   Heat  Losses 

making  it  impossible  for  a  man  to  pick  up  the  shovel  and  get 
tlie  fire  in  condition   without  an   engine   failure,  except  in  cases 

,    where  the  stoker  is  being  worked  very  light. 

;'  In  summing  up.  the  advantages  of  the  mechanical  stoker  are 
many.  It  is  applied  to  heavj'  freight  locomotives  primarily  to 
work  the  locomotive  to  its  full  capacity,  regardless  of  the  con- 

'  ditions  under  which  it  is  operated,  which,  of  course,  means  in- 
■    creased    tonnage    or    increased    average    speed    of    freight   trains 

;     under  conditions  wliere  the  tonnage  is  fixed^in  other  words,  to 

-  increase  the  ton  miles  per  hour  over  a  division.  Locomotives 
'    equipped    with    mechanical    stokers    carry    a    much    lighter    fire, 

:'  which,  of  course,  gives  better  combustion.  A  more  uniform  fire- 
box temperature  is  obtained,  and  correspondingly  less  flue  and 

..^  fire-box  trouble.  With  the  scatter  system  of  firing  a  locomotive 
the  smoke  density  will  remain  more  uniform  with  the  stoker-fired 

•  locomotive.  The  application  of  mechanical  stokers  to  locomo- 
tives has  made  it  possible  for  any  fireman  to  handle  any  loco- 
motive, regardless  of  the  manner  in  which  it  is  worked.  By 
the  use  of  the  mechanical  stoker  the  fireman  is  able  to  follow  his 
engine  more  regularly,  makes  correspondingly  more  money,  and. 
as  a  result,  is  better  satisfied,  a  condition  which  makes  it  less 
difticult  to  keep  a  locomotive  in  service,  especially  on  a  division 

.    wnere  the  conditions  of   firing  are  particularly  severe  and   the 


overtime  runs  high,  due  to  the  relief  of  firemen  in  the  hot  sum- 
mer months.  -   ... 

On  a  number  of  roads  a  cheap  grade  of  fuel  is  purchased 
especiall}-  for  stoker-fired  locomotives,  and  on  other  lines  where 
conditions  are  such  that  small  run-of-mine  coal  is  supplied,  an 
economy  is  effected  in  that  the  run-of-mine  coal  is  screened  and 
the  poor  coal  is  set  aside  for  stoker-fired  locomotives,  leaving  a 
much  better  grade  of  fuel  for  the  hand-fired  locomotives. 

The  following  is  a  list  of  number  of  stokers  in  active  opera- 
tion, of  different  types:  '.:-    ^-;^"'i  -'  '"^.'v  ••c--:'^".  ^   ^ -^  ir  ^  ■ 


Street    .  . . 
Crawford 
Standard 
Hanna 


593 

301 

28 

IS 


f'ice  .  . . 
.■\yres  . 
Kincaid 


»  »"irV  ar-K  •  i'W  >  »■»" ., 


1 
1 
4 


Power  Reverse  Gear. — Judging  from  the  replies  received,  the 
power  reverse  gear  is  the  ideal  gear  and  is  a  decided  advantage 
in  freight  and  switching  service  and  will  soon  pay  for  installa- 
tion, due  to  time  saved  in  making  up  trains  and  switching.  In 
some  cases  the  power  reverse  gear  has  not  given  the  results  ex- 
pected of  it  in  fast  passenger  service,  principally  owing  to  the 
neglect  of  certain  small  but  important  items  of  maintenance. 
The  use  of  the  screw  reverse  gear  is  advocated  by  many  roads 
for  fast  passenger  service  owing  to  the  possibility  of  very  fine 
adjustment,  but  its  principal  drawback  is  its  slowness  in  revers- 

,  ing,  making  it  difficult  to  take  slack.  :-:  -..:-S;.>:  ;;■./.  :>:-    .  ■•  . 

':':-■  Coal  Passer. — It  has  been  the  experience  of  tile  chait-maTi  bf 
the  committee  on  the  railroad  with  which  he  is  connected,  that 
locomotive  tenders  equipped  with  coal  passers  are  a  valuable 
asset  to  modern  power.  This  device  places  the  coal  within  easy 
reach  of  the  fireman  and  eliminates  the  furnishing  of  men  at 
different  points  to  shovel  the  coal  ahead.  It  also  allows  the 
doubling  of  divisions  without  taking  coal,  thereb>'  reducing  the 
amount  of  coal  which  has  to  be  handled  to  the  farthest  terminal. 
The  cost  of  maintenance  of  the  coal  passer  is  very  low. 

Automatic  Fire  Door. — The  butterfly  type  of  the  automatic 
fire  door  is  generally  preferred  to  either  the  horizontal  or  ver- 
tical tj'pes.  It  is  the  smoothest  working  door,  gives  the  least 
trouble  on  the  road,  and  requires  less  repairs  at  terminals.  By 
the  use  of  this  type  of  door,  single-shovel  firing  is  accomplished, 
'which  prevents  a  large  amount  of  cold  air  from  entering  the 
fire-box  and  materially  reduces  the  amount  of  fuel  required  to 
keep  up  steam  pressure. 

The  report  is  signed  by  J.  E.  Ingling  (Erie),  chairman:  P.  j. 
Miller   (N.  Y.  C.  West.)  :   H.   F.   Hen.son    (N.  &  W.)  ;  W.  A. 
-Buckbee  (Loco.  Sup.  Co.),  and  A.  G.  Kinyon  (S.  A..L»)v.:>  ■{'  : 

''■f>.'ii]^'\}:'^'^  '■■:'   .:-:.V  V-'.    ■^    >.     DISCUSSION, ';•':;>•  ■.■rVvvv"  •^:^^-' v'-vV,  ''■^^•'    '  • 

Representatives  from  the  Erie  strongly  recommended  the  use 
of  pyrometers  on  superheater  locomotives,  calling  attention  to 
the  fact  that  a  loss  of  20  deg.  of  superheat  will  affect  the  evapo- 
ration of  water  one  pound  per  indicated  horsepower.  The  py- 
rometer also  serves  to  give  the  fireman  a  much  closer  check  on 
the  condition  of  the  fire  and  shows  the  engineer  whether  or  not 
he  is  getting  the  most  out  of  the  engine.  .    ,_ 

The  graphite  lubricator  has  been  found  by  several  roads  "to 
materially  increase  the  life  of  the  cylinder  packing  rings.  Tests 
on  tlie  Delaware.  Lackawanna  &  Western  demonstrated  that 
by  its  use  the  valve  leakage  was  reduced  .^1  per  cent,  and  that 
there  was  a  saving  in  fuel.  In  one  test  tlie  fuel  per  l,0(X)-ton 
miles  was  decreased  from  104.2  to  88.7  lb.  ~    -    -    v^^^^^^^^~ 

The  question  of  using  superheater  or  perfection  valve  oil  on 
sui)erheater  locomotives  received  considerable  attention.  In  al- 
most every  case  the  sui)erhcatcr  oil  was  believed  to  be  unsatis- 
factory in  the  air  compressors,  some  roads  providing  separate 
lubricators  with  perfection  oil  to  serve  these  attacliments,  while 
other  roads  use  perfection  oil  for  both  the  compressors  and  the 
cylinders.  .\.  G.  Kinyon  contended  that  if  it  were  possible  to 
eliminate  the  air  from  the  cylinders  Avliile  the  engine  is  drifting 
better  results  can  be  obtained  with  perfection  oil  than  with  the 
superheater  oil,  inasmuch  as  in  the  manufacture  of  superheater 
oil   with  its   higher  flash  point  its  lubricating  qualities  are  af- 
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.   ■'   fected.      In   either  case,   however,   too  much   oil   should   not   be 

y:     used,    as    it    will    increase    the    carbonization    in    the    cylinders. 

•;.'     Some   roads,    in   an    endeavor   to   prevent   air   getting   into   the 

/■-cylinders,  have  eliminated  relief  valves  and  substituted  drifting 

i;   valves    with    material    success.      Difficulty    with    respect    to    the 

/:    Ragonnet    reversing  gear  creeping   on   has   in    some   cases   been 

/"  •  eliminated   by   lubricating  the  cylinder  with   a  mixture  of   soft 

•Vx  grease  and  graphite.  •...•.,.;-.     .    ^  r .  -  >•   v; .-  -v;  >  . 

•i-  SCIENTIFIC  TRAIN  LOADING,  TONNAGE  RATING 

"         O.  S.  Beyer,  Jr.   (Chicago,  Rock  Island  &  Pacific),  presented 
:  "_■  a  paper  on  scientific  train  loading,  of  which  the  following  is  an 
-,  ..  abstract : 

;:;;■,      Scientific  train  loading  or  tonnage  rating  takes  into  considera- 

'.  ,'  tion,  as  far  as  may  possibly  be  determined,  every  element  aflfect- 

•'v'  ing  the  economical  movement  of  freight  trains.     These  elements 

■may  be   summarized  as   follows:     Drawbar  pull  of  locomotive; 

.'.:  resistance  of   freight  cars  of  all  weights;  grades;  curves;  con- 

e;  :  dition  of  track;  temperature,  weather  and  wind;  opposing  traffic; 

,••>  length  of  division,  and  speed.  ;..-    '  "    •:^-     ;.!.'•'.•. 

'■■'■'    The  object  of  a  scientific  tonnage  rating  system  primarily  is  to 

i,  .  give  an  engine  the   same  amount  of  work  to  do  regardless  of 

.       whether  a  train  is  made  up  of  heavy  cars  or  light  cars,  or  a  mix- 

■"''    ture  of  them.     Its  further  object  is  to  load  engines  at  all  times 

in   accordance    with   conditions   of   weather,   temperature,   wind. 

..•  track,  etc.,  so  that  freight  will  always  be  handled  for  the  least 

.expense  possible  per  ton-mile. 

The  most  scientific  and  simple  system  yet  devised  is  the  ad- 
■ .  justed  tonnage  rating  system.  This  system,  when  carried  out 
;  'to  its  logical  conclusion,  as  its  name  implies,  endeavors  to  adjust 
.the  loads  of  freight  trains  as  exactly  as  possible  to  suit  the  con- 
'•  '  ditions  existing.  In  order  to  understand  how  the  adjusted  ton- 
nage rating  system  accomplishes  this  object,  its  development  for 
....a  division  and  application  will  be  described. 

The  first  element  to  be  considered  is  the  drawbar  capacity  of 
..the  locomotive  used  in  hauling  freight  trains  over  the  division, 
■  in  conjunction,   of   course,   with   the   grades  and   curves   of   the 
v.  division   and  the  desired   speed   of   the  train  over  the  division. 
\ v,"^  The  sustained   drawbar  pull  of  an  engine  equals   the   sustained 
V.   theoretical   tractive  effort   of   the   engine   less   the  effort   of  the 
^;.'-. engine  lost  to  move  itself  and  tender.    The  sustained  theoretical 
•  .-.tractive  effort  of  the  locomotive  at  a  speed  above  7  to  10  m.p.h. 
/-depends  on  the  speed  of  the  pistons  at  these  higher  speeds  and 
;'*..  the  capacity  of  the  boiler  to  furnish  steam.     This  tractive  eflPort, 
^~-  for  a  saturated  or  a  superheated  steam  locomotive,  is  secured  by 
:»p:'the  aid  of  the  figures  shown  in  Table  I — first  by  calculating  the 
piston  speed  of  an  engine  in  feet  per  minute  at  the  speed  at  which 
the  engine  is  to  run  over  the  ruling  grade  and  then  referring  to 
:  'Table  I  to  determine  what  speed  factor  corresponds  to  the  piston 
/'speed  calculated.     The  product  of  the  maximum  theoretical  trac- 
tive effort  when  multiplied  by  the  speed  factor  will  be  the  sus- 
tained tractive  eflfoirt  of  the  engine  at  the  speed  considered. 

-,^-i:    ■'''  "''    "  "    ■  ■  '   '•'■'■'■■•■  ■■       TABLE  I 

.'..''.Speed    Factors    for    .Saturated    Superheated    Steam    Locomotives    at    Various 

:V;  •  ■■',:  ■■  •■  -■  Piston  Speeds 

;)'^  Piston  Soeeds     -.j' •""•'.    j,/  Speed   Factor 

■  Ft.  per  Min.       .'■•';      ■   •    :.'•  Saturated  .Superheated 

,::•.'••';•.  j:       loo ;■.;,,. ...'^iVv/vi.ivuvl-..    looo  i.ooo 

v-l"^'.-       200 .•...;■..■........ 1.000     .,  1.000 

;.',  :  300 ..iiJv 954   -j/ :     .^-v    -954 

'■';•:■         400 ..: 863    ^  .  .       ;.:    V  .863 

•,'.->V.'             500 772     •'..,'''••.:>  •.■  .772 

■.',.■•-."           600 680     .•■..■-.;..  .M2 

i- ■.;•••:.'■         700 590     V-''"''  -605 

:  .■■■^}-         800 517    :■..:.  v.;^\^.  .542 

■-.•■;.,.         900 ......V...,..,  .    .^60;."-  •':  V  -490 

-■•  .•>      1,000 : ..»,.:;.,...,.;.. -i-jni •■■■'••■■-;■> :.  .445 

...••:-■      1,100 ,.....,  ,/,.v'«««      -372  ,'.•••  .405 

^■.  .;.--•■>      1,200 .^..;.;,;;..'...,..  :  •■:  .337  .'...■'  .371 

•/  ^;-      1.300 307  ..;*.•,  .342 

^  ^^    ;  >.'     1.400 .283  "  ■  r   '■:■'  '  .318 

1,500 261  .297 

Next,  it  is  necessary  to  make  allowance  for  the  power  lost  by 
the  engine  moving  itself.  This  depends  principally  upon  the 
weight  of  the  engine  in  tons.  The  power  lost  by  the  engfine  lift- 
ing itself  up  grade  is  equal  to  twenty  times  the  total  weight  of  the 


engine  in  tons  times  the  ^rade  in  per  cent.  The  power  lost  by 
the  engine  moving  itself,  i.  e.,  rolling  its  own  wheels  on  the  raib, 
may  be  divided  into  three  subdivisions :     "^''-  ■■■:-:^:  '•'^:_'^'ji''''f^^''y'^^~'-:-. 

Resistance  of  drivers  in  pounds —  '•■•.'    ■•».;,..;..■;.  '•■?!:■ 

■^'••:.-!                   22.2  lb.   times   wei^t   on   drivers   in   tons.  .;. '.;%•;, ':'-.j,'  •  ■,•.■■-•./ 

•.'■."             Resistance   of   trucks   iq   pounds —                       -  .v .-^J' ■.-■''" ^  "''> 'V •■*•    " 

"  "^  "'                   6  lb.   times  weight  an  trucks.   >■*»  'i**<»  '.  "       '         '"'        '■' 

Resistance  of   tender  in  pounds — 

Resistance   per   tow  of   tender    (see   Table  II)    times  weight   ot 
tender  in  tonsi 

If  the  locomotive  is  obli^d  to  traverse  a  curve,  then  a  further 
deduction  of  one  pound  pfr  ton  of  locomotive  per  degree  of 
curve  should  be  made.  Irjasmuch  as  very  high  speeds  do  not 
enter  into  the  consideration,  it  is  not  necessary  to  make  allow- 
ance for  air  resistance  to  tile  locomotive. 

All  those  various  resistances,  namely,  that  due  to  grade,  driv- 
ers, engine  trucks,  tender,  and  curvature,  are  then  added  together 
and  subtracted  from  the  sustained  tractive  effort  which  the  en- 
gine is  capable  of  maintaining  at  the  speed  at  which  it  is  to 
negotiate  the  ruling  grade.  Mathematically  the  foregoing  state- 
ment may  be  expressed  in  tile  following  formula:  ..••*.■■■;■':• 
.8  F  P  d=  S 


S.  D.  B.  - 


D 


—  Wg  (^g  -f  1  C)  —  22.2  Wd  —  6  Wt  —  re  T, 


in  which  S 
F 


D.  B.  represents  sustainable  drawbar  pull  of  engine  in  lbs.  ,■  ;    " 

—  Speed   factor   of   engine   running  at   speed   under  consideration 
as  determined  from  .Table  I. 

—  Maximum  boiler   pressure  of  engine  in   lb.  per  sq.  in.      ...     .  ,.   , 

—  Diameter  of  engine  cylinders  in  inches.  .      -7     ':.:; 

—  Stroke    of    engine    cylinders    in    inches.  -f..'.'^    '.A 
-—  Diameter  of  engine  iiver  in  inches.                 ■■■".•■       ■  '         ;  'f. ' 

—  Total  weight  of  engirie   and  tender,  fully  loaded,  in  tons.   ■..■;': '. 

—  Per  cent  of  grade  ■,■",'. 
Wd  — Weight  in  tons  of  engine  on  drivers.  v  .  ..••-  • .  •  r- .  •- .  ; 
Wt  —  Weight  in  tons  of  cndine  on  trucks.  '  '  '  -■  '■'"'■ 
T      —  Weight  of  tender  in  tpns,  fully  loaded. 

Ti-     —  Resistance   in   pounds  per   ton   of   engine   tender  considered  aa 

a  car   (determined  fUom  Table  II).  .,  .-    '  "    :    .    ,    .' 

C      — Degree  of  curvature.  ."     .••'-'•'•.  .1.',"  ;.V" 
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Having  found  the  drawbar  bull  the  engine  will  sustain  nego- 
tiating the  ruling  grade,  it  nej*  becomes  necessary  to  determine 
the  weight  of  train  this  amount  of  drawbar  pull  will  move  up  the 
grade  at  the  speed  desired.  The  resistance  of  a  freight  train 
depends  directly  on  weight  of  the  train,  average  weight  of  cars 
composing  train,  grade,  curvature,  speed  at  which  train  is  re- 
quired to  move  up  grade,  temperature,  and  wind.  -.'  ■'^■■■7  :'<':.' : 

Train  resistance  may  be  classified,  generally  speaking,  under 
two  heads :     Internal  resistance  and  external  resistance. 

The  internal  resistance  of  a  freight  train  is  that  resistance 
which  arises  principally  from  thle  friction  of  the  car  journals,  the 
rolling  of  the  wheels  on  the  Vails,  the  friction  of  the  wheel 
flanges  on  the  rails,  friction  at  4»de  bearings,  etc. 

The  external  resistance  of  a  freight  train  is  that  which  arises 
from  sources  outside  of  the  train  itself  and  is  principally  com- 
posed of  the  resistance  due  to  grade,  wind  and  curvature.     .:•",;• 

Internal  Resistattcc  of  FrcightvTrains. — The  internal  resistance 
of  a  freight  train,  or,  more  simplV  speaking,  of  a  freight  car,  does 
not  vary  directly  in  proportion  tp  the  weight  of  the  car  in  tons. 
For  this  reason  an  engine  can  I  haul  more  tonnage  in  heavily 
loaded  cars  than  in  light  or  ei»pty  cars.  And  so  in  loading 
freight  trains,  the  adjusted  tonhage  rating  system  recognizes 
this  feature  and  makes  it  possible  to  load  each  engine  with  ton- 
nage according  to  the  number  of  pight  or  heavy  or  both  kinds  of 
cars  composing  the  train.  By  referring  to  Table  II  it  will  be 
noted  exactly  how  the  internal  relsistance  varies  per  ton  of  cars, 
weighing  15  to  75  tons  for  differejit  speeds. 

The  temperature  of  the  atmospihere  and  the  condition  of  the 
track  affect  this  internal  resistance.  As  the  temperature  de- 
creases, or  when  the  condition  of  the  track  is  poor,  the  internal 
resistance  is  greater.  Consequentlj,  when  determining  the  proper 
tonnage  for  an  engine,  these  fac^s  must  be  taken  into  consid- 
eration largely  according  to  judgment.  The  figures  given  in 
Table  II  have  been  determined  by  a  long  series  of  tests  at  sum- 
mer temperature  on  track  which  w^s  in  very  good  shape.  Hence 
these  figures  should  be  used  when  determining  the  maximum 
train  loads  possible  under  ideal  conditions. 
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External  Resistance  of  Freight   Trains. — The  external  resist- 
ance of  freight  trains  or  cars  arises,  as  pointed  out  previously, 
from  grade,  curvature  and  wind.   The  grade  resistance  of  freight 
rars  is  the  same  as  that  of  locomotives,  equaling  per  ton  of  car 
20  times  the  per  cent  of  grade.    Curve  resistance  also  is  deter- 
mined the  same  as  curve  resistance  for  locomotives.     For  pur- 
...  poses  of  tonnage  rating  under  average  conditions,  an  allowance 
■'■■■-\.  of  one  pound  resistance  per  ton  of  car  for  each  degree  of  curva- 
■■'.    lure  has  been  found  very  nearly  correct.  ; ''-'i  C 

Wind  resistance  to  freight  cars  is  a  variable  quantity  under 
.    usual  railway  operating  conditions.     Its  effect  is  best  determined 

TABLE  II 

..■'••■-,■•  Value  of   Internal   Resistance   in   Pounds  per  Ton   Ciross   Weight  of    Freight 
•';  Cars  of  Various  Weights  at  Different  Speeds 

•••.■ ;    V.  Pounds  of  Resistance  per  Ton  of  Car  at  Speed  of 

.;■-'•,.    ~;  Weight  of  , '■ s 

:'.'•■•       cars  in  tons  S  m.p.h.  lOm.  ph.  15  m.p.h.  20  m.p.h. 

..•.C.;.  15  ...■.■•.  7.62  8.19  8.82      /■  ".  9.56 

■-:..■;■.  20  ./-.-■  6.77  7.29  7.88       '■-■.■";     8.53 

v^:.-:.-ov:.  :^'a5.. ,;:.■/;•  •••;./4«f-^---  .;.     5. SO  7.01  ..-..:•  V ;^     7.60 

-.    =^   :V"-'>Q"^^- -■■•••■■'■■  Wt';.'-'^-'         5.80  6.28     ;:;::;:-      6.82 

^..•■■•:C  V-'IS^-^    ,/■■  ^.-iM  ■■;:■'*■   ■,    5.20  5.64    r..:^;:^'    6.11    V  .-. 

■..■•   :.^<^v48i  ••.-•■;•-■•:::'■■*»    'V- ;■■■::       4.69  5.06        >  ■   ^'^ -' ■5;S0 '  ■ 

."■'.'■  ■-'•.■•.■■:''^, /v  ■..;•;:  •:-^jM^-,--^r.    4.28  4.60     -:'.\;-   s.oo 

-■■'r"-''i'J:S»i-    .■::- :/.MM- '...:.::  :.      3.96  4.24       ■■  v  :/     4.60 

-;-s'     v^-.^..«$i';-^-  ;■■••-•:    *#:,     •■      ■        3.69  3.94       v' Jiv.     4.27 

fy:^■'.,■■..^'  :ntM--\-- :  3.49  3.73  ..:V- ,  4.04 

■   =.X  ■■-::■•■  Skli.-.'-.:^  ^  3.34  3.57  •.'^-    -.v  3.88 

-V  :".■••'    .:  9M    •.■•."'■  3.24  3.48  ■   ■•.%.■•  3.79 

3.00  3.18  3.41  ■  3.71 

.'..'■    as  a  matter  of  judgment  in  the  use  of  the  various  classes  of  rat- 
'  ings  established  (to  be  described  later)  according  to  the  actual 
conditions  existing. 

.•.>•*,  External  resistance  is  not  affected  by  weather  or  temperature 
'v-.'  and  does  not  vary  practically  except  in  direct  proportion  to  the 
■';'.;•■  weiiiht  of  the  train.  The  length  of  the  train  has  a  little  to  do 
.,:"•;;  with  curve  resistance  and  wind  resistance,  but  this  influence  on 
~'  '•.  the  whole  resistance  is  too  remote  to  be  determined  accurately.  " 
The  total  resistance  of  a  freight  train  per  ton  of  car  weight, 
...-;  :,  •'s  explained  in  the  foregoing,  may  be  summarized  and  expressed 
-     -by  the  following  formula: 

R  =  Vc  +  20  g  +  1  C.  '-■'■'':)■''■■■':' '^r  ■:•>:■'''■■; 
.;  4  ;V>.  in  which  R  represents  total  resistance  in  pounds  per  ton  of 
V  ;••  freight  car  Vc  represents  internal  or  rolling  resistance  per  ton  of 
•-;.7-  freight  car,  depending  upon  weight  of  freight  car,  as  determined 
J  •■.;..■.  from  Table  II  at  speed  under  consideration;  g  represents  grade, 
:.v  '^\  expressed  in  per  cent  and  C  represents  degree  of  curvature.        ' - 

.•;;■■:..     DETERMINATIOX   OF   TR.MX    WEIGHTS  "^."''  —   '     ,'' 

;,"     The  weight  of  train  in  tons  which  may  be  moved  at  a  certain 

\;   .'>  speed  over  a  certain  grade  and  curve  is  found  by  dividing  the 

:-  -v  sustainable  drawbar  pull  in  pounds  of  the  engine  by  the  total 

.•'.•;  resistance  per  ton  of  car.     Mathematically  expressed,  this  state- 

■  J.,    ment  takes  the  following  form: 

/^^.••' Weight  of  Train  in  Tons  —■'  "    •■     '':: ''■.':  :'.X  -^  ^-^riJ:^  o>v  VV^--.   ■  -!  ;^:.V- :""' 

'•;  .-•>  •       .     .    8  F  P  d  ^S  ■•'■'■  '  ■'^■ 

■:  ...-:.;.:'■:- ..^>/,;  ,)  —  Wc  (20  g  +  1  C)  —  22.2  Wd  —  6  Wt  —  r..  T      .  ..•  .; : . 

■■^;<:^;-v^'/''- -  Vc  +  20  g  -f  1  c  /.-.v  ■': 

,  .i  , "  In  order  to  demonstrate  just  how  the  hauling  capacity  of  a 
:^;.-;  locomotive  varies  according  to  the  different  weight  cars  making 
';•;    •up  the  train,  the  following  example  will  be  of  interest:      ';   •' 

Consolidation  locomotive.  .  .i. >■■■•*•■•••• -40,000  lb.  maximum  tractive  effort 

Grade ; 0.3    per    cent 

;  Average  weight  of  light  cars 20  tons 

~'..  .     Average  weight  of  heavy  cars 70  tons 

.■■:;■•  5peed  of  train  up  grade 10  m.p.h. 

The  sustainable  drawbar  pull  of   the  engine  at   10  m.p.h.   on 

straight  and  level  track,  as  determined  by  the  method  described, 

■        is  35,300  lb.     Deducting  for  grade  resistance  on  a  0.3  per  cent 

grade,  this   sustainable  drawbar  pull  becomes  34,220  lb.      •,;•.; 

The  resistances  per  ton  of  a  20-ton  and  a  70-ton  car  at  10 
m.p.h.  going  up  a  0.3  per  cent  grade  are  as  follows: 

'■■■'-•."'■  For  a  20-ton  car —  ;''■,  y-.r'-.:^- :■:{}■:-.:  ]'\^-  ^\"  --  ■-_ - 

.•■,•'■'....,.  ..Internal  resistance   (see  Table  ll)i.; ..»».,».  ..■.'^•i....... ..  ..7.29  lb. 

;.    .\  v''- y  .'    Grade  resistance  (.3  X  20) .-.s^;  ••>'.;•.• -^  •■,•••  • ^.00  lb. 

•'  7-1'- '.y,-'',"  Total  resistance    .,.,.,,...,..  .v. .,  ;i  ../»;.♦-_.  ".>'».- -V?-...,. ,13. 2^  lb. 

V'".'.~'.J^'  'For  a  70-ton  car —  't''     ';';:..■     ■  ■:  ■'■J"-''''',.' ^'- "''''\'' .- :■  '■ 

.•;;.'-  ^'■.'.-'' .         Internal   resistance    .........  ..-.i  :.....>;.  .vV^^v'.'". /-.r...;-"' •3.24  lb. 

v"-"  .  V".^-^ '.■■•.■".■■  Grade  resistance  (.3  X  20)  .................  ^ ...  ...-^  .>..:..'.  .6.00  lb. 

"••;■".;'    - '■  '     -"Total    resistance ....'..■.....■..  .V.. 9.24  lb. 

i;--.''.     Consequently  the  tonnages  and  number  of  cars  which,  under 


most  ideal  conditions,  this  40,000-lb.  tractive  effort  Consolidation 
locomotive  can  pull  over  a  0.3  per  cent  grade  at  10  m.p.h.  in 
20-ton  cars  (all  lights  or  empties)  and  in  70-ton  cars  (all  heavies 
or  loads)  are  respectively: 

In  20-ton  cars,  i.  e.,  lights  or  cmpties- 
'■■.•.'■"  Weight    of    train.  ..  ..-.i  ..■.,  .;•:.. 


34,220 


Number    of    cars i.-;v 

In  70-ton  cars,  i.  e.,  heavies  or  Idadir:^.: 
:'.'       Weight  of  train. ^^...•..i., .■..•.» 


Number    of    cars.  . . . 


I  «  .-^-v^-Vj 


13.29 

2,575 

34,220 

70 


^  2,575  ton*. 


129  fan. . 


3,706  tons.' 


=      S3  can:^ 


Thus  it  is  seen  that  on  a  0.3  per  cent  grade  a  40,000-lb.  tractive 
effort  locomotive  can  pull  1,131  more  tons  in  trains  consisting 
of  70-ton  cars  than  it  can  pull  in  trains  consisting  of  20-ton  cars. 
When  this  fact  is  fully  appreciated,  the  advantage  of  adjusting 
the  tonnage  of  trains  according  to  the  average  weight  of  ail  the 
cars  making  up  the  train  is  completely  realized.  ■; 

The  more  steep  the  grade  becomes  the  less  the  difference  in' 
tonnages  between  the  light  car  trains  and  heavy  car  trains.  This 
is  accounted  for  by  the  fact  that  as  the  grade  increases  the  grade 
resistance,  which  is  constant  per  ton  for  all  cars,  heavy  or  light, 
becomes  a  greater  proportion  of  the  total  resistance  and  the  roll- 
ing or  internal  resistance,  which  varies  per  ton  inversely  as  the 
weight  of  the  car  varies^±)ecomes  less  in  proportion  to  the  total 
resistance.  This  is  another  important  fact  and  should  be  fully 
grasped  so  that  it  will  be  clearly  understood  why  the  adjustment 
for  difference  in  car  weights  decrease*  as  the  ruling  grade  in- 
creases." >■;•  ;;'■   ii^t; '        '~ -:.  "    o^'^^'o  ■■:;''.  ' "• ' '.^ ^ ^'^^ '/ ''■  f;:..  z^-.  =  v^;- 

'"  :  '  -  CAR  F.\CTOR   METHOD  OF  TOXN.XGE  .\DJUSTMENT        ■'''■>. 

Having  determined,  as  far  as  possible,  the  hauling  capacity  of 
a  locomotive  or  class  of  locomotives  over  a  division,  after  taking 
into  consideration  mathematically  all  the  items  which  affect  the 
problem,  namely,  train  speed,  grade,  theoretical  drawbar  pull  of 
engine,  average  car  weights,  curvature,  etc.,  the  final  problem 
remains  to  find  the  best  method  of  making  up  trains  in  the  yard 
so  that  their  tonnage  will  be  equalized  or  adjusted  to  suit  the 
hauling  capacity  of  the  locomotive.  The  best  method  by  which 
this  end  is  reached  is  the  car  factor  method  of  adjustment. 

This  method  simply  provides  for  the  addition  of  a  purely 
imaginary  figure,  known  as  the  car  factor,  to  the  actual  weight  of 
each  car,  including  the  caboose,  entering  into  the  make-up  of  a 
train  until  the  sum  of  all  the  actual  car  weights  plus  their  car 
factors  equals  the  adjusted  tonnage  rating  over  the  division  of 
the  locomotive  to  be  loaded  or  rated.  Knowing  what  actual  ton-?  .• 
nages  and  how  many  cars  an  engine  or  class  of  engines  may  pull 
over  the  grades  of  a  division  both  in  light  or  empty  cars  and  in 
heavy  or  loaded  cars,  as  determined  mathematically  by  the  proc- 
ess previousl}'  explained,  it  becomes  a  very  simple  matter  to 
establish  the  car  factor  and  the  adjusted  tonnage  rating  for  the 
engine  and  division  under  consideration.  The  car  factor  equals 
the  difference  in  the  tonnages  of  the  heaviest  car  train  and  the 
lighest  car  train  the  engine  can  haul,  divided  by  the  difference 
in  the  number  of  cars  between  the  heaviest  and  lightest  car 
trains.  The  adjusted  tonnage  for  the  engine  equals  the  sum  of 
the  actual  tonnage  of  the  lightest  car  train  and  the  number  of 
cars  in  this  train  multiplied  by  the  car  factor,  or.  which  is  the 
same  thing,  the  sum  of  actual  tonnage  of  the  heaviest  car  train 
and  the  number  of  cars  in  this  train  multiplied  by  the  car  factor. 
To  illustrate,  take  the  figures  of  tonnages  and  number  of  cars 
determined  as  the  hauling  capacity  of  a  40.000-lb.  tractive  effort 
Consolidation  locomotive  on  a  0.3  per  cent  gradCjV  ...:;-••;:;  .> 

....;,.  Weight    of    70-ton   car   train  ......,...,.,,.*..-.. .3. 706  tons         ..'.'.■-•■ 

•  ;.'■;'-,■•■'  Weight    of    20-ton    car    train.  ..,■... >V^;i;..>.;i^. 2,575  tons         •      .•'-- 

v'-'i>.-.  Difference  in   tonnages ;  .■.v.i^.. *-.i>-..l,131  tons  :''■;■-/: 

•"■■.•.•■  Number  of  cars,  20-ton  car  train.  .  .,,i-...>;i>JV'»  •••  •      129         V'.'- ':- 

'.  ■>',",';•  Number   of  _  cars,    70-ton   car   train.  ..>;'*'. Vi;-.-.  ^» S3  -..v',;-  • 

,v  .."■'/  Difference  in  number  of  cars \,, It'. ,., .-;,■. 76  "' -^  ■ '■ 

''V-.'--  '' 'z :{■:'■ -%M\        :  :'-:i:u 

".■,.-.■•■.         Hence  car   factor  on    0.3   per  cent   gradet*..y^  ...•■^—''-•■rstS  "•"-■•;.-. '..' 

■■".-•■•■  ■  ■  "■■  ~    ^  :  -  -r  '.::-, 

And    so    the    adjusted    tonnage    for    40.000-lb    tractive    effort-" 
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■  i"  ;? 


^v.  -  -  «    ..  "..•• 


engine  under  ideal  conditions  on  0.3  per  cent  grade,  engine  mov- 
ing at  10  m.p.h.,  equals:;;.  '.  :•  /j/,..- "  '..:    ;    '"■.■.:';;;;'■•  -i- ■■■■."■•..•.';  \  •    ■' 

2,575  +  (129  X  15)  . . ....    .  .4.510  adjusted  tons.       •  ; ' " 

Or,  which  is  practically  the  same  thing: 

3,706  +  (53  X  15) 4,501  adjusted  tons.    ■ '  • "'  •  - 

••'•  This  same  theoretical  analysis  applies  to  any  condition  of 
grades  and  size  of  locomotive  involved.  If  carried  out  for  all 
grades  varying  from  0  to  2  per  cent  the  car  factors  applying  to 
each  grade  will  be  found  as  per  Table  III: 

/^'>':r'>r';:V-';--Vv;,:"'i';.^-''',:'-'  table  hi  :"■■.-••-;■■•  ■-•■■•■•:r.>./":  ;-,-:;\, 


'*     •  '.  ■  * 


rfv-.^V 


■"  1  .- 


■;:..tx ' 


'V J  ..:;'■■■.:,•"•:■■  ':VCar  Factor  for  Different  Grades 
Grades  ifi' Per  Cent 

l/.O .•••  •,'>f.«  i:rf-^'«*'»  V»^»  •  •  *>**  f  •■•  ■  •  •  • 

.'.     \  -'^  .,  ...    .'j,..   ...  i' 

■"    ■  ;.;'■'.  V* »  .  .  i 

••.?":•:  .4  

-;.■■:••  .5  

>■      ■%6   

■■:"■    •  .7  ... 

•  .8 

;••  .9  

-S,       l.G   

■>.;         1.25 

1..S0 

■:.;        1.7.S 


Car  Factor 

..     70 
. .     31 
. .     20 
..     IS        V- 
..12 
..     10 
,  ..       8 
..7 
..       6.5 
. .      5.5    :••■ 
. .       5 
..4 
. .       3.5      - 
. .       3.0 
2.8 


Thus  it  is  seen  that  the  heavier  the  grade  becomes,  the  less 
the  car  factor  grows,  while,  of  course,  at  the  same  time  the  less 
the  adjusted  tonnage  rating  becomes. 

The  significant  fact  to  be  gained  from  the  method  of  tonnage 
adjustment  is  that  the  actual  weight  of  trains  varies  indirectly 
in  proportion  to  the  number  of  cars  composing  the  train,  and 
directly  in  accordance  with  the  average  weight  of  all  cars  com- 
posing the  train.  This  is  more  graphically  illustrated  by  Table 
IV,  which  is  based  on  the  figures  developed  for  the  adjusted 
■  ;.  ,:  ;•• :  -.^I'-y:-  .■•-'  ■  /.v..  .v..-.   table  iv   ■■■-■■■  '■-  •■  •  ■'    ".  ;•  ■••■•■■•  •■  '  •--' 

How  Train  Tonnage  Varies  for  Different  Average  Car  Weights  Considering 

a   40,000-lb.   T.    E.    Locomotive  on   a   0.39fc   grade; 
i:  Adjusted  Tonnage,  4,500;  Car   Factor,  15 

'.  •  Average  Car  Weights  Actual  Weight  Number  of  Cars 

J;."-.   .■  in  Tons  of  Train  in  Tons  Composing  Train 


20 


^  "^  f      V- 


7D 


2,565 

3,000  . 

3,270 

3,463 

3.600 

3.705 


tonnage    rating   of    a   40,000-lb.    tractive   effort, 
locomotive  on  a  0.3  per  cent  grade.      ".,;•••.•■ 
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RKDUCTIONS     FOR    WEATHER    AND    OTHKR    CONDITIONS 

i  Having  determined  theoretically  and  verified  practically  by  pre- 
vious locomotive  performance  records,  special  tonnage  tests  and 
dynamometer  car  runs,  if  possible,  the  maximum  adjusted  ton- 
nage which  can  be  hauled  over  a  division,  it  finally  becomes 
necessary  to  establish  certain  reduced  ratings  to  guard  against 
weather  and  other  conditions  which  make  reduced  ratings  neces- 
sary. It  has  been  found  most  practical  to  provide  ft)ur  ratings 
for  each  class  of  engine  l)ctween  principal  yard  points  or  division 
terminals.  These  four  ratings  may  best  be  designated  by  the 
letters  A,  B,  C  and  D:  the  ./  rating  being  the  maximum  and  the 
B,  C  and  D  ratings  reductions  from  the  maximum  or  ./  rating 
according  to  certain  pcrcentaj:es  dependent  on  the  ruling  grades. 

Inasmuch  as  the  temperature  has  the  greatest  influence  on  the 
resistance  of  trains,  and  hence  the  hauling  capacity  of  locomo- 
tives, this  is  used  as  the  basis  on  which  to  reduce  the  tonnage  of 
trains  from  the  maximum  rating.  Primarily  a  reduction  in  tem- 
perature only  afTcrts  the  internal  resistance  of  trains,  increasing 
it  as  the  temperature  drops.  Consequently,  the  greater  the  pro- 
portion of  internal  resistance  of  a  train,  the  greater  is  the  effect 
of  a  reduction  in  temperature  on  the  resistance  of  the  train. 
In  other  words,  the  lower  the  ruling  grade,  the  gre.iler  the  pro- 
portional allowance  mu.st  be  from  the  maximum  or  A  rating  for 
a  reduction  in  temperature.  '    :•.;.■■-...:■..••:-■..     :-..-.;.'    -■■;••■•■'. 

What  the  exact  allowance  Is  that  should  be  made  for  certain 
reductions  in  temperature  under  all  conditions  has  never  been 
proven  exactly  by  experiment,  and  in  reality  hardly  can  be  proven 
very  accurately.  Experience,  however,  determined  in  the  light 
of  reason,  has  shown  the  following  temperature  variations  to  be 
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satisfactory  upon  which  to  b  ise  reductions  in  tonnage  from  the 
maximum  when  making  up  tnains  :      :'::^U-^'''-y]^'--^'.^-^:' >i:^."'-  ;-•, 

Maximum  rating — Temper.iture  ibove  40  deg.   F.  "' •!  i-Wv'"-- '''•■ 

First  reduction — Temperature  below  40  and  above  20  dcg.  •.;.  ■.•.', 

Second  reduction- — Temperature  ielow  20  deg.  and  above  zero.  ./;    ,/  ..  J 

Third  reduction — All  temperatures  below  zero.  •    .  ~'--. 

For  purposes  of  simplicity  ^hese  various  ratings  may  be  desig- 
nated as  .  /  or  maximum  and  ■/?.  C  and  D  respectively.  Table  V 
is  given  to  show  what  has  bee|i  found,  in  practice,  to  be  satisfac- 
tory working  reductions  for  temperature  changes,  based  on  in- 
creasing grades.     It  should  ba  noted  that  as  the  grade  increases, 

^,.;,  :\.,\^'.  ••-.:■  r  ;.    ::j<f  : .  t\^^^ 'V     :  -tv-  V'-'v-:   -  .^.■.:'.y-  ■.■•.-.••■ 

Reductions  in  Per  Cent  to  he  MadK  From  the  Maximum  or  "A**  Adjusted 
Rating  for  Decreases  in  Temperature 
Reductions  in  Per  Cen   from  Maximum  or  "A"  Adjusted  Ratings 
40°  to  20° 

1  1.70 


(irade  in 
Per  (^ent 

0.0 
.1 

■-■  ■  .2 
■•■  /»■■••- 
■  .4  - 
.5 
.6 
.7 
.8 

.0 

r.o 

1.25 
1.50 
1.75 
2.00 


Above  40° 

0 
<.      0 

0 

■•••'^•#  •■;;■ 


I 


.A 


1  .20 
.70 
1.70 
..08 
.45 
.00 
(  .70 
(  .42 
(  .20 
(  00 
J  63 
S  37 
5  20 
5  00 


20°  to  0° 

Below   0 

27.40 

41.10 

■    22.40 

33.60 

■  19.40 

29.10 

17.40 

26.10 

■    15.96 

23.40 

14.90 

22.35 

14.00 

21.00 

.•   13.40 

20.10 

;   12.84 

19.24 

"  12.40 

18.60 

•12.00 

18.00 

-•  11.26 

16.89 

•    10.74 

16.11 

.    10.40 

15.60 

10.00 

15.00 

the  amount  of  reductions  f roi  n.  the  heaviest  rating  grows  less 
and  less.  The  reason  for  this  Has  been  pointed  out  before  and  is 
sound  logic,  borne  out  by  experience. 

I'RACTICAL    CONSIDERATIO.XS     IN     EETERMINING     MAXIMUM     ADJUSTED 

TONXACR  RATING 

Inasmuch  as  the  maximum  cr  A  adjusted  tonnage  rating  for 
an  engine  is  the  rating  from  wliich  all  the  others  are  determined 
— that  is,  forms  the  basis  for    he  ratings  over  a  division — it  is 
quite  essential  that  this  be  established  as  nearly  accurate  as  pos- 
sible.    It  will  most  always  be  found,  however,  that  the  highest 
rating  which  is  considered  pos^ble  by  mathematical  calculation 
is  either  too  high   (most  usuallyj  too  high)  or  too  low  for  prac-       -r 
tical  purposes.    Consequently,  affier  the  theoretical  determinations 
have  been  made,  they  should  ah^ays  be  fully  tested  out  by  actual 
tonnage   tests   under   practical  cbnditions.     If  the   service  of   a  - 
dynamometer  car  can  be  had  foi-  this  purpose  it  will  assist  ma-     ..', 
terially  toward  proving  the  acci^acy  of  the  calculation.  "  '• 

The  element  of  train  speed,  necessity  to  get  from  terminal  to 
terminal  in  a  certain  time  to  get  the  greatest  number  of  ton-miles  ;.  '  - 
per  year  out  of  an  engine,  is  another  very  important  practical   ,    / 
consideration.      It   is    difficult   to   determine   generally   what   the '  ,; 
most  economical  speed  is  at  whith  trains  should  move  over  the 
division.    To  establish  this  speed  and  demand  that  it  be  lived  up 
to  at  all  times  is  a  mistake,  for  tHe  many  conditions  on  a  division 
which  affect  it  are  changing  continually.     It  has  been   found  by 
experience  that  the  i)rovision  of]  four  ratings.  A,  B,  C  and  D. 
gives  the  division  superintendent  or  division  chief  despatcher  a 
sufficient  number  of  ratings  frotr   which  to  choose  for  each  day 
or  each  train,  if  necessary,  in  order  to  move  the  business  best  to 
suit  the  many  influences  which  be  ir  on  this  problem.    And  if  the  -     ;■ 
ratings  are  not  sufticient.  then  special  ones  may  quickly  be  estab-    • 
lished,  according  to  the  judgmen    of  the  official  in  authority,  in    ;•- 
order  to  meet  special  or  emergen  :y  conditions.  ;:  ' 

The   following  brief  explanations  and  instructions  have  been  i.'-' 
used  with  success  by  the  author  when  he  has  had  occasion  to   ' 
introduce   the  adjusted   tonnage    -ating  system    on    a    railroad. 
They  are  repeated  here  by  way  (  f  illustration :  -  ..• 

The  following  two  important  facts  and  their  effect  on  freight  r;.~ 
train  operating  economies  will  be  appreciated  from  a  study  of  the  .■.;"'•- 
adjusted  tonnage  rating  system,    "he  first  is  the  benefit  resulting  .^  v , 
from  making  up  trains  so  as  to  ge   as  many  loaded  or  heavy  cars  :.'  ./ 
as  possible  into  each  one  and  thereby  avoid  running  trains  com-  ,-  .. 
posed  entirely  of  empty  or  light  cars.     This  arrangement   will  ;    ' 
often  prevent  the  running  of  trainl  on  which  tonnage  has  had  to  r.y 
be  sacrificed  on  account  of  havinjq  reached  the  car  limit  before  ;  •. . 
the  train  was  filled  out  to  the  masiimum  adjusted  tonnage.  .•.'■• 
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The  other  fact  which  should  be  realized  is  the  necessity  of  get- 
ting actual  car  and  thus  train  weights  as  accurate  as  possible.' 
Tiie  entire  benefit  from  the  adjusted  tonnage  rating  system  will 
bi  lost  unless  great  care  is  taken  in  determining  the  actual  car 
and  train  weights.  To  this  end  such  means  and  systems  at  yard 
oliices  and  at  stations  where  cars  originate  for  shipment  should 
be  introduced  which  will  result  in  the  greatest  possible  accuracy 
in  determining  actual  car  and  train  weights.      .  , 

■  '^•..y^  ■:  '■-■  ■:<''"  \^:-/'-;.      INSTRUCTIONS  :-,■->:";    ■■■',-■;  '■'.'  ';  -  "r  f'^'^-i-r"- 

(1)  All  ratings  are  based  on  tons.       .  :^y.:\'  '^'■':^!'.'^''-^  ■■:.'-i'^i''  :'  . 

(2)  To  determine  the  proper  tonnage  for  an  engine,  find  first 
from  the  rating  tables  the  adjusted  tonnage  in  effect  correspond- 
ing to  the  engine.  Then  add  the  car  factor  to  the  actual  weight 
in  tons  of  each  car.  Finally,  add  together  the  weights  of  all  cars 
plus  their  car  factor  allowance  until  the  total  equals  the  adjusted 
rating  in  effect. 

( 3 )  To  determine  the  proper  tonnage  for  a  pusher,  double 
licader,  or  three  or  more  engine  train,  add  together  the  adjusted 
ratings  in  effect  for  each  one  of  the  engines  in  question  and  pro- 
ceed as  outlined  in  paragraph  2. 

(4)  When  rating  an  engine,  yardmasters  and  conductors  will 
consider  the  caboose  as  one  of  the  cars  of  the  train,  adding  the; 

S    Almisiion  Line       C,  G 


ij.ight  weights  of  cars  to  be  estimated  as  follows: 


Fig. 


-  Lengfh  ofS-froke  - 
—Ideal   Indicator  Card 


Perfect  Vacuum 


car  factor  to  the  actual  weight  in  tons  of  the  caboose  and  this  to 
the  adjusted  tonnage  of  the  balance  of  the  train,  the  total  to 
equal  the  adjusted  rating  in  effect,  as  outlined  in  paragraph  2. 

(5)  When  dead  engines  are  hauled  in  a  train  yardmasters  and 
conductors  will  add  four  times  the  car  factor  to  the  actual  weight 
of  each  dead  engine,  and  this  to  the  adjusted  tonnage  of  the 
balance  of  the  train,  the  total  to  equal  the  adjusted  rating  in 
effect,  as  outlined  in  paragraph  2. 

(6)  Yardmasters  and  conductors  will  add  another  light  car  to 
the  train  when  the  total  adjusted  tonnage  of  the  train,  including 
the  caboose,  adds  up  fifteen  or  more  adjusted  tons  (that  is  a 
fraction  of  a  car)  less  than  the  adjusted  rating  in  effect. 

(7)  Dcspatchers,  yardmasters  and  conductors  will  place  as 
many  loaded  or  heavj-  cars  as  possible  in  every  train  and  avoid 
running  any  trains  consisting  entirely  of  empty  cars  unless  other- 
wise instructed.      •:•...   ;>.,.;;       ^f     v--;i  Vv;  ■ 

(8)  All  classified  freight  trains  as  welV  as  ordinary  freight 
trains  will  be  rated  strictly  on  the  adjusted  tonnage  basis. 

(9)  No  reductions  in  tonnage  on  account  of  weather  or  other- 
conditions  are  to  be  made  unless  authorized  by  the  superinten- 
dent. 

(10)  .Actual  weights  of  empty  or  loaded  cars  must  not  be 
estimated  or  assumed  when  they  are  available  from  the  car 
stencils  or  the  way-bills.^.  ■  v  .    -  ;         •  '-y.:^V-'^''/ '/.^   "\J;:'  >.  . 

(11)  When  actual  weights  cannot  be  determined,  the  follow- 
ing estimates  for  weight  of  contents  and  light  weights  of  cars 
are  to  be  used,  but  not  otherwise.  Contents  are  to  be  estimated 
at  the  marked  capacity  of  the  car,  except  in  case  of  light  com- 
modities, such  as  hay,  cotton  or  bran,  in  which  case  the  contents 
should  be  estimated  at  one-half  the  marked  capacity.  In  the  case 
of  way  freight  (merchandise)  cars,  five  tons  will  be  used  as  the 
weight  of  the  coments.  .'' ;;^.;"  .^-^^  -/ \^  ■;V'?';:vC--^  ■.--"" ''^.' 


Kind  and  Capacity  of  Cars 

Box  40  ft.,  80,000  lb.  capacity 

Box  34  ft.  and  36  ft.,  60,000  lb.  capacity. 

Box  34  ft.,  40,000  lb.  capacity 

Box  25   ft.,  40,000  lb.  capacity.. 

Furniture    40    ft..... 

Furniture   50   ft..  ..;.i^.  >.>•-«>••••••••  • 

Refrigerator 

Refrigerator   (meat) .... 

Stock  30  ft.,  30,000  lb.   capacity -. 

Stock  36  ft.,  40,000  lb.   capacity 

Stock  36  ft.,  60,000   lb.  capacity 

Double-deck    stock     

Plain  flat  30  ft 

Plain  flat  34  ft. ....... ;>v.^.. 

Plain  flat  40  ft. .  . .  ...i-;  ...  .  . .... 

Plain  flat  43  ft..  ....,.,,.... 

Coal  cars  34  ft. .  ..... . . . 

Coal  cars  36  ft ^ ... 

Hopper  bottom  coal,  80,000  lb.  capacity .... ..~; ., 

Hopper  bottom  coal,  100,000  lb.  capacity.  .  ...>. 

Rodger   ballast   cars ; v .'ij" 

Ingoldsby  dump  cars , .I- 

Tank  cars i..'. 

Cabooses 


.'•■tf  •.#•.)«'<.  *. 


*'m»  •'•  •'-•#'•>  *  .•  •»  • 
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X12)  When  converting  the  actual  weights  of  cars  from  poimds 
into  tons  by  dividing  the  actual  weights  in  pounds  by  2,0(K),  yard- 
masters  and  conductors  will  in  all  cases  neglect  a  remainder  of 
999  pounds  or  less,  but  will  consider  a  remainder  of  1.000  lb.  or 
more  as  one  ton.  ^:[:.^y:- 

•!:,■  I  ■.^<:.::-y-'%:--'^.[:'J''_-'[r        DISCUSSION         -/^ir};!:.;^-.'^-  :?};.';;■"" S'/^v;' 

The  discussion  was  opened  by  J.  M.  Dal}',  formerly  general 
superintendent  of  transportation  of  the  Illinois  Central,  and  an 
expert  on  tonnage  rating,  who  spoke  very  highly  of  Mr.  Beyer's 
paper.  He  believed  that  if  in  making  up  trains  this  system  of 
adjusted  tonnage  were  followed  large  economies  in  transporta- 
tion costs  would  be  made.  He  called  particular  attention  to  the 
fact  that  the  resistance  per  ton  of  the  loaded  car  is  much  less 
than  that  of  the  empty  car.  This  of  itself  should  justify  the  use 
of  the  adjusted  tonnage  rating  system.  He  mentioned  one  road 
that  had  made  a  saving  of  5  per  cent  by  adopting  this  system. 
Overloading  was  considered  more  expensive  than  underloading. 

Several  members  had  found  by  experience  that  the  short 
trains  with  the  heavy  loads  hauled  much  easier  than  the  long 
trains  of  light  cars,  even  though  the  actual  tonnage  was  much 
greater.  It  was  generally  believed  that  while  a  d3'namometer 
car  was  of  considerable  advantage  in  determining  the  rating  of 
a  locomotive  the  work  can  be  very  satisfactorilj'  perforined  by 
men  experienced  in  the  performance  of  locomotives  and  in  this 
case  the  weight  of  the  train  should  be  ('arefully  determined. 

In  helper  service  it  is  found  to  be  much  better  practice  i» 
place  the  assisting  locomotive  at  the  rear  of  the  train,  especially 
if  the  grades  are  undulating  and  the  curves  are  sharp.  Mention 
was  made  by  Prof.  L.  E.  Endsley  of  the  increase  in  train  resist- 
ance due  to  badly  worn  wheel  treads  and  lose  trucks,  the  former 
being  found,  bj'  test,  to  increase  the  resistance  as  much  as  100 
per  cent.  He  also  mentioned  the  necessity  of  keeping  the  wheel 
tires  to  the  proper  contour,  stating  that  experiments  have  shown 
that  wheels  with  no  taper  on  the  tread  have  materially  increased 
the  resistance  of  trains.  Mention  was  also  made  of  the  fact 
that  with  the  side  bearings  binding  on  loose  trucks  the  wheels 
bind  ou  the  rails  for  some  distance  after  passing  a  curve.       .~  . 

EFFECT  OF  VALVE  GEAR  ON  LOCOMOTIVE  OPERATION 

-'■.W.    E.    Preston.    Southern    Railway,   presented   an    interesting 
paper  on  this  subject,  in  which  he  said  in  part:  .'•■...>:;■"  - 

In  order  to  more  readily  explain  any  defects  in  a  locomotive 
valve  gear,  as  disclosed  l)y  the  indicator,  we  will  begin  by  examin- 
ing the  ideal  indicator  card,  and  for  the  sake  of  clearness  we 
will  first  brieflj'  outline  this  card  for  a  non-condensing  recipro- 
cating stationary  steam  engine.  Such  a  card  is  shown  by  the 
line  in  Fig.  4,  indicated  by  the  letters  A,  B,  C,  D,  E,  /  to  A. 
The  construction  is  practically  self-explanatory,  the  card  l>eing 
laid  out  to  scale  to  represent  the  dimensions  shown.  Any  cut-off 
may  be  chosen.  Conditions  applying  to  a  locomotive  require  us 
to  modify  the  ideal  card  outlined  above  in  many  respects.  The 
valve  gears  are  driven  by  an  eccentric  or  its  equivalent,  the  re- 
turn crank— hence  the  functions  of  the  valve  are  more  or  less 
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,  gradual  and  entirely  interdependent  on  each  other.  There  are 
also  other  influences  besides  the  valve  gear  that  materially  affect 
the  contour  of  an  indicator  card  taken  from  the  locomotive, 
the  flow  of  steam  being  more  or  less  impeded.  We  have,  there- 
fore, for  the  locomotive  a  card  similar  to  Fig.  5. 

Owing  to  the  restrictions  of  the  steam  passages  the  pressure 
in  the  cylinder  at  admission  will  not  be  equal  to  the  boiler 
pressure.  The  pressure  during  the  portion  of  the  stroke  repre- 
sented by  BC  will  not  be  imiform  for  two  principal  reasons. 
The  steam  ports  are,  even  when  fully  open,  necessarily  of  limited 
area.  At  the  beginning  of  the  stroke  the  piston  is  moving  com- 
paratively slowly,  while  the  valve,  on  the  contrary,  is  at  the 
quickest  portion  of  the  stroke,  and  is  rapidly  uncovering  the 
port,  and  steam  pressure  is  consequently  at  first  fairly  well  main- 
tained. .As  the  point  of  cut-off  is  approached,  the  piston  is,  how- 
ever, moving  nearly  at  its  maximum  velocity,  while  the  port  is 

B  C  G 


;  being  gradually  closed  by  the  valve,  and  the  area  available  for  ad- 
".  mission  of  steam  is  gradually  diminished.    .As  a  result  the  steam 

cannot  enter  fast  enough  to  follow  up  the  piston.     It  is,  in  fact. 

throttled  at  its  entrance  to  the  cylinder,  and  the  pressure  falls 
'.  in  consequence,  so  that  the  line  /?■  C\  is  no  longer  horizontal 
;  (for  steam  worked  expansively),  but  drops  as  represented  by  the 
".line  indicated  by  the  letters  A,  B,  C,  D,  E  to  A. 

.Another  cause  of  loss  of  pressure  at  the  commencement  of 
■  the  stroke  when  the  steam  is  worked  expansively  is  the  partial 
•condensation  of  the  entering  steam,  which  takes  place  as  it 
^;  comes  in  contact  with  the  sides  of  the  port  and  walls  of  the 
'h  cylinder,  which  have  been  previously  cooled  down  by  contact 
■:  with  the  exhaust  steam  of  the  preceding  stroke.     It  is  sought  to 

minimize  this  loss  by  keeping  the  cylinder  hot  by   surrounding 
•   it  with  a  jacket,  by  using  superheat  steam,  etc. 
•;    .,  The  point  of  cut-off  C  instead  of  being  shari)ly  defined,  as  in 


Fig.  5,  and  is  succeeded  by  a  rounded  corner  which  is  cause'! 
by  the  exhaust  being  thrittled  at  first  by  the  smallness  of  thj 
aperture  of  the  port  when\it  commences  to  open.  As  the  whole 
of  the  exhaust  steam  will  probably  not  have  escaped  by  the  end 
of  the  stroke,  instead  of  naving  the  vertical  line  at  E  bounding 
the  end  of  the  diagram,  wa  shall  have  a  curved  line. 

The  exhaust  curve  is  dilferent  for  each  cut-off  used,  for  a 
the  point  of  cut-off  on  a  locomotive  varies,  so  does  the  point  oi 
exhaust  opening — the  earlier  the  one,  the  earlier  the  other,  etc. 
This  is  quite  an  advantageous  feature,  as  at  high  speeds  tht 
engine  is  worked  with  a  short  cut-off  and  the  exhaust  needs  tti 
be  opened  earlier  in  order  to  allow  time  enough  to  expel  the 
steam  during  the  quick  movement  of  the  valve.  The  point  of 
e.xhaust  opening  even  for  slow  speed  and  steam  worked  full 
stroke  can  never  be  quite  at  the  line  GE,  Fig.  5.  Hence  the  cut-oi? 
can  never  be  100  per  cent.    Jt  is  seldom  over  85  per  cent    -,-,.. 

A  locomotive  has  to  havf  some  back  pressure  to  create  the 
draft.  In  addition  to  this,  there  will  be  an  increment  of  pressure 
due  to  the  difticulty  of  expiplling  the  steam  from  the  cylinder 
through  the  ports  and  exhaiist  passages.  Of  course,  the  greater 
the  back  pressure,  the  greater  the  loss  of  efficiency  of  the  engine, 
and  excessive  back  pressure  causes  a  very  serious  loss  of  effi- 
ciency which  is  readily  noticeable  in  the  amount  of  fuel  used. 

The  amount  of  compressicti  varies  with  the  cut-off.  The  ad- 
mission line  begins  usually  aj  such  a  point  as  A,  Fig.  5.  in  order 
to  allow  the  admission  port  jo  be  slightly  open  at  the  beginning 


of  the  stroke.     Thus,  a,  Fig 

The  amount  of  Coal  Usee . 
course,  directly  proportional 


),  represents  the  lead. 
— The  amount  of  soal  used  is,  of 
to  the  amount  of  steam  used,  so 
that  if  we  find  the  amount  df  steam  used  per  horsepower  hour 
as  represented  by  any  indicator  card,  we  have  a  measure  of  the 
amount  of  coal  used  in  doingi  the  work  represented  by  this  card. 
Not  all  the  steam  generated  ia  the  boiler  of  a  locomotive  is  used 
in  the  cylinders,  neither  is  all  the  steam  that  is  turned  into  the 
cylinders  used  in  producing  ^ctual  work,  for  a  percentage  of 
this  steam  is  condensed  in  the i  cylinders  and  thus  wasted.  These 
losses  are  entirely  immaterial  to  the  comparison  of  different 
cards,  as  obviouslj-  it  is  fair  toi  assume  that  with  the  same  cut-off 
and  speed  the  losses  are  the  s^e  for  the  two  cards  compared. 

The  indicated  horsepower  df  a  locomotive  is  represented  by 
the  following  formula  : 

Mx'dxdxLxS 


Horsepower  = 


M  ^=  mean    eflfective  pressure 
il     =T  diameter  of  cylinder  in 
L  —  length  of  stroke  in  inch  ;s, 
S    :=  speed  in   miles  per   hour 
\)  ~--  eiiameter  of  drivers  in  i 
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Fig.  4,  is  usually  rounded  as  at  Ci  in  Fig.  5.  This  results  from 
the  very  gradual  manner  in  which  the  slide  valve  cuts  off  the 
steam,  causing  wiredrawing  and  fall  of  pressure  at  this  point. 

The  actual  curve  of  expansion  of  steam  in  the  ordinary  con- 
ditions of  working  of  an  engine  is  most  complex,  being,  in  fact, 
the  resultant  of  a  series  of  opposing  condensations  and  re- 
evaporations.  The  final  form  of  the  curve  for  a  given  ratio  of 
expansion  is  determined  by  the  amount  of  clearance,  by  the  dry- 
ness of  the  steam  and  the  efficiency  of  the  jacketing.  =  •■ 

The  exhaust  is  generally  opened  a  little  before  the  end  of  the 
stroke  in  order  to  allow  the  exhaust  steam  plenty  of  time  to  get 
away  before  the  new  stroke  commences  and  in  order  to  allow  the 
port  being  pretty  well  opened  at  the  end  of  the  stroke. 

The  result  is  that  the  expansion  curve  terminates  at  a  point  D, 


The  ordinary  well-knoM^i  formula  for  tractive  power  is 

M  X  d  X  d  X  I. 


■■■•■■■■•■"      Tractive  power 

The   following  formula  gives 
hour    (  for  constant  speed)  :> 

n         1       f    .                  1,                 36fcv 
I  ounils  of  steam  p-T  hour  ::^ 
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,.  ..(1.) 


?  X 
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the  pounds  of   steam  used  per 

4  >tc) '. :y^iii...\...!M': 

foot  of  steAm  at  pressure  considered. 
A  stroke  piston  stands  at  fori  pressure  considered, 
of   drivers   in    inches.  ..    >v~ --C    •■.'"'•-'.,■.■■.;■  ^.    V'.. 

of   cylinders   in   itches.  "v-  .'     "-  ;..     '•.••":■■•...''■'. 


=:  speed  in  miles  per  hour. 
==  weight  in  potinds  of  a  cuh 


S 

W  =  weight  in  poti 

f  zzL  fraction  of  st 

1)  ~   diameter 

d  —■  diameter  ot   c. 

C  ^^-  volume  of  clearance  space    n  cubic  inches 

L  :=  length   of  stroke  in  inches 


The  pressure  is  taken  from  th<   indicator  card  at  any  point  on 
the  expansron  line  after  cut-off  nas  taken  place  and  before  the 
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exiiaust  lias  begun  to  open,  as  the  steam  is  completely  bottled 
tip  in  the  cylinder  during  this  part  of  the  stroke,  v /'-  ;  '  <  /- 
Distorted  Indicator  Cards. — There  are  many  things  that  go  to 
distort  an  indicator  card,  but  a  defect  in  the  valve  gear,  or  the 
selling  of  the  valve  gear,  will  at  once  become  evident  in  the  indi- 
cator card.     '■■'■'■'■■  ■-.      :;-v:;x -■^■••.•y■^;A;^Y-:.^^  •■•;;- ^ 

Figs.  6.  7  and  8  illustrate  some  of  the  defects  due  to  faulty 
valve  gear,   -y, ;:'■■.:.■}/. :-y :;/■::: ;:'  ^  :•-;•-■::••  •••:'•''■'="•  ^;:r./vf.;':"'><v-.v 

l»   =:  Wiredrawing.         V''^   '  --^  V    .        '.•'■v    .-•■;■'•■■";  vCi  v^"-i'\  •'    ;r^V.'''-' 

m  =  Too  much  lead.     ""■■•■■:'■''      '■■'.'    r     ■;"■-.  }>-^.^^\i- -^'/./V''^-  -r.-'''  .  ^'• 

r     ==  Too  early  exhaust  closure.        j  ■;■.■        "'     ■^'.' "''.,)'  "\  ''■■'•'..■._':  ;,  ■.  ■'  ^ 

s    =  Too  early  exhaust  opening.    ':'.:-:" ^•-yi':!':^!^ ''.■-.^'^y'-'^--    •:"•■."  1"^       ■•^  ■  > 

rr  Insufficient  compression.  .     ^i'-^^.'/'s  ''-•'.'  Z^y:y''y.:-=r--'y   ■,'...'."• -v ■•■•{'    .".- 

=  Not  enough  lead.  .V.  ■^•-     ■  r'-.-'i'::':^':-^-.''  \  .',.  '    .'. -t -■  ■    '■  ■■'    ■.■■ 

=.  Late  exhaust.  _  '  "     '.■.y/':    ■■■/"■^  ./-•,?.-•■■'    ' '^  ' -"'•  ^-. /  ' 

=:  Loose  motion  and  wiredrawing.       ■.  :'•     -V  "  ■  \:  ■  ■ '\  V.',.- v'  '-•v/' -'"•.' 

=  Lack  oi   lap.  ■.        " :     ;;;     ..■:•■.-..-..::.'•■•.:,•-■•..;.■";  :,i.    -V 

=z  Excess  back  pressure  due  to  late  exhaust.    -'.'       '!:"■•    »"  ■•-'       "■"■  '  ''.•,'■>■ 

=  Blow.  ''■■'    •  ■'     :■■••—-  -  -  :\-   ' 

These  are  the  common  defects  due  to  the  valve  motion.  Other 
defects,  such  as  excess  condensation,  restricted  ports,  leaky 
valves,  etc.,  are  shown  by  the  indicator  card,  but  as  these  are  not 
the  fault  of  the  valve  motion  they  have  no  place  here. 

The  card  shown  in  Fig.  9  was  taken  from  an  actual  test  on  a 
Consolidation  engine  having  a  Stephenson  valve  gear.  It  is  a 
corner  card,  but  the  cut-off  on  this  engine  measured  87.5  per 
cent,  whereas  it  should  have  been  85  per  cent  if  properly  set. 
The  result  of  over-travel  of  the  valve  is  clearly  seen  in  the  very 
late  exhaust  and  lack  of  lead.  From  this  card  it  is  determined 
that  14.5  per  cent  more  coal  was  being  used  than  necessarj-  at 
this  point  of  cut-off.  Moreover,  the  distorted  motion  reduces 
the  maximum  tractive  effort  of  the  engine  some  3,000  lb. 

Fig.  10  shows  another  card  from  the  .same  engine  hooked  up 
to  the  sixth  notch.  Here  the  cut-off  measured  73  per  cent  on  the 
engine,  while  for  this  notch  the  ideal  card  gives  69  per  cent. 
The  straight  line  is  the  ideal  card,  the  bent  line  showing  the 
actual  card.  The  valve  still  lacks  lead  and  has  too  late  exhaust 
opening,  but  the  back  pressure  drops  to  normal  at  the  admission 


10  lb.  at  20  m.p.h.,  or  15  lb,  at  50  m.p.h.,  accordijtg  to  the  best 
authorities.       ■■'■  .•::■'-'   ■       '  ^  '■:-;-■---    ■■^''  .-""  y^^  ■  'S  v:';.^i-4^- 

As  another  example  of  a  very  poor  card  Fig.   11   is  showm  •' 
This  card  is  a  very  common  one  for  valves  poorly  set.     The  line 
I'd  shows  a  lack  of  lead,  the  line  dc  shows  the  wiredrawing  and 
slack  motion  effect  of  the  valve  in  opening  the  steam  port,  while 
ib  shows  this  effect  for  the  closing  of  this  port  or  at  cut-off..; 
The  cut-off  and  expansion  are  normal,  while  gf  shows  a  late  and".^-. 
restricted  exhaust,  and  fa  shows  that  the  exhaust  port  does  not  ."< 
get  fully  open  until  the  piston  is  at  a  on  its  return  stroke — hence' 
the  high  back  pressure  and  resulting  small  compression;;  -  •;•;.-'. 

As  the  expansion  line  for  the  length  bh  is  the  same  for  the 
good  and  bad  cards,  the  amount  of  steam  and  coal  used  is,  of 
course,   the    same    for   both   cards.      The   coal   consumption   peri. 
horsepow-er  hour,  however,  is  increased  14.5  per  cent..';  ;>••"•" -:   -/; 

\;:°--,^  ^-^  .\":^  '.:■':'■'"-■':'■  .'Vf      DISCUSSION    v'.j-'/-.:-;.' ':":  M -"^^vi"'  •  •.  '•;>- 
From  a  fuel  economy  standpoint  there  seemed  to  be  no  pref^  './ 
erence  between   the   Stephenson  and  any   of   the  outside  gears."  . 
It  was  the  general  opinion  that  the  maintenance  and  accessibility;  . 
of  the  outside  gears,  however,  was  much  in  their  favor.     Con-,, 
siderable  was  said  concerning  breakdowns  to  the  motion   work    ; 
of   the  outside  gear   engines,   and   while   some  advocated   com-  .; 
pletely  cutting  out  the  side  of  the  engine  affected,  by  removing 
the  eccentric  rod  and  the  connecting  link  at  the  bottom  of  the 
lap  and  lead  lever,  others  believed  that  better  results  would  be 
obtained  if  it   were  possible  to  retain  the  motion  to  the  valve 
derived   from  the  crosshead.  claiming  that  if  the  engine  got  en 
dead  center  this  would  materially  aid  in  making  a  start.     Some 
members  advocated  not  clamping  the  valve  in  its  mid  position, .; 
claiming  that  as  soon  as  the  steam  was  admitted  to  the  steam ' : 
chest   the   valve   would   automatically  center  itself,   and   in   case  T^ 
an  engine  stopped  on  center  it  could  be  moved  over  sufficiently* - 
to  admit  steam  to  the  lame  side,  permitting  the  engine  to  start,  -; 
the  valve  rccenterinp  itself  after  the  first  revolution. 
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Fig.    9 

end  of  the  card.  The  effect  of  the  slack  in  the  valve  motion  is 
clearly  shown  at  a.  After  the  port  gets  fully  open  there  seems 
to  be  very  little  throttling  effect.  This  also  applies  to  Fig.  9. 
Hence  the  port  openings  are  ample.     ;.;:y\^)v;:.;,  ;  ■>:j.'- :=■'.: 

The  mean  effective  pressure  for  the  idieal  card  is  167  lb.,  while 
for  the  actual  card  it  is  156  lb.,  the  increase  in  cut-off  not  being 
quite  enough  to  compensate  for  the  effect  of  late  admission  and 
.exhaust.  In  this  case  there  is  11.4  per  cent  more  coal  being 
burned  than  necessary  to  develop  the  same  horsepower,  the 
tractive  effort  being  reduced  2.800  lb. 

As  the  lead  increases  as  the  reverse  lever  is  hooked  back 
toward  the  center  of  the  quadrant,  we  would  expect  the  card  of 
Fig.  10  to  be  better  than  that  of  Fig.  9.  All  of  the  events  being 
earlier,  the  earlier  release  somewhat  reduces  the  back  pressure. 

Theoretically  the  back  pressure  line  should  be  parallel  to  the 
•atmospheric  line,  and  about  the  same  distance  from  it  for  all 
cut-offs.  At  high  speeds  and  short  cut-offs,  of  course,  more 
exhausts  take  place  per  minute  than  at  slow  speed,  but  to  offset 
this  we  have  a  very  much  less  volume  of  steam  exhausted  per 
stroke  at  high  speed  than  at  low  speed.  Practically,  it  is  found 
that  the  back  pressure  increases  slightly  as  the  .speed  increases, 
the  amount  of  condensation  not  being  exactly  constant  at  all 
speeds.     However,  the  back  pressure  should  not  be  greater  than 
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ELECTRO-PNEUMATIC  BRAKE  . 


Walter  V.  Turner,  assistant  manager  and  chief  engineer  of 
the  Westinghouse  Air  Brake  Company,  gave  an  illustrated  lec- 
ture  on   the   possibilities   of   the   electro-pneumatic   brake   in   the 
steam  railway  field.     He  called  attention  to  the  relation  of  the 
air  brake  to  the  power  of  the  present  day  locomotive,  showing 
how  these  powerful  engines   would  be  useless  without  the  air . 
brake  to  control  them.     The  variable  load  brake  has  made  pos- . 
sible  to  a  still  greater  degree  the  heavier  trains,  the  \'irginians 
now   operating   trains   of   8.000   tons   with    this   t\-pe   of   brake. 
When    considering   the   action   of   the   air   brake,   the   rail,    the 
roadbed,  the  consist  of  the  train  and  the  foundation  gear  must, 
all  be  taken  into  account,  as  they  all  have  a  definite  bearing  on-' 
how  the  brake  will  perform  in  service. 

The  piston  travel  is  of  prime  importance,  especially  on  long; 
trains.     It  should  be  constant  throughout  the  length  of  the  train- 
if  "rough  handhng"  is  to  be  eliminated.    Tests  have  shown  that: 
with  an  8-lb.  brake  pipe  reduction  at  the  end  of  two  seconds 
the  cars   with  the  proper  piston   travel    (8  in.)     will  develop  a 
braking  power  of  16  per  cent,  whereas  those  cars  with  a  6-in. 
travel  of  the  piston  will  develop  a  braking  power  of  43  per  cent," 
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■which  naturally  causes  very  rough  handHng  of  the  trani.  On 
';-;k)ng  freight  trains  light  applications  should  be  made.  This,  of 
i.;Course,  will  increase  the  length  of  stop,  but  smooth  handling  will 
:;'■  result.  It  should  be  remembered  that  the  brake  is  four  times 
•  as  effective  at  10  m.p.h.  as  at  20  m.p.h.  and  therefore  the  brake 
■':pipe  reductions  will  have  to  be  governed  accordingly  in  making 

V  smooth  stops. 

In  speaking  of  the  clasp  brake,  he  gave  as  a  rough  and  ready 
rule  as  to  when  this  brake  should  be  used,  the  condition  where 
the  side  pressure  of  the  shoe  exceeds  the  downward  pressure 
of  the  wheel. 

The  purpose  of  the  electrically-operated  brake  is  wholly  and 
solely  to  permit  the  use  of  a  more  efficient  air  brake.  With  the 
electrical  control  it  is  possible  to  have  the  brakes  on  all  the  cars 
in  the  train  operate  simultaneously  rather  than  consecutively,  as 
in  the  brakes  controlled  by  the  reduction  of  pressure  in  the  train 
line ;  because  of  this  feature  the  surging  or  the  running  in  of 
slack,  with  its  attendant  disastrous  results,  will  be  eliminated 
and,  at  the  same  time,  it  will  be  possible  to  make  use  of  a  greater 
retarding  force,  thus  materially  decreasing  the  length  of  stop. 
Experiments  have  shown  that  the  retarding  force  can  be  built 
up  to  20  per  cent  with  the  electrically-operated  brake,  whereas 
the  best  pneumatic  brake  will  permit  of  only  8  per  cent  retarding 
force— good  train  operation  being  obtained  in  both   cases. 

At  the  present  time  the  electro-pneumatic  brake  is  only 
available  for  passenj^er  trains  with  electrical  equipment.  Tiie 
amoiuit  of  current  required  for  the  operation  of  this  brake 
practically  prevents  its  being  used  on  freight  cars  in  long  trains. 
V  Mr.  Turner  showed  various  diagrammatical  illustrations  of  the 
electro-pneumatic  brake  and  pointed  out  the  versatility  of  the 
entire  .system.  As  many  and  as  small  applications  of  the  brake 
can  be  made  as  desired,  and  the  entire  system  can  l)e  recharged 
with  the  brakes  set.  The  danger  of  "stuck  brakes"  is  eliminated, 
the  service  and  quick-action  parts  being  entirely  separate  from 
each  other.  P>y  its  use  passenger  trains  hauled  by  modern  loco- 
motives that  have  taken  1<S,.^(X)  ft.  to  accelerate  to  3H  m.p.h.  have 
been  stopped  in  less  than  1.000  ft.     '.  '    ■    •    •  ''■■:'■      .,;.".;.- 

;.;  TRAINING  OF  MEN  FOR  FIREMEN  ^ 

V  Nothing  will  so  well  repay  the  time  and  money  spent  as  the 
education  and  development  of  railway  employees  in  general  and 
of  locomotive  firemen  in  particular.  The  locomotive  firemen  are 
using  many  million  dollars'  worth  of  coal,  a  great  precentage  of 
which  is  wasted  through  improper  methods  of  firing  and  indiffer- 
ence to  the  fact  that  this  coal  represents  so  much  money.       .>•■: 

:.  It  is  an  admitte<l  fact  that  llie  class  of  men  employed  as  lire- 
men  during  the  past  few  years  has  not  been  up  to  the  desired 
standard.  We  believe  that  the  one  thing  which  leads  all  others 
in  causing  lack  of  interest,  and  oftentimes  real  opposition  against 
the  railways,  is  the  fact  that  in  most  cases  the  r.nik  and  file  of 
the  cnginemen  only  know  tiieir  superior  officer  through  the  chair- 
man of  the  order  to  which  they  belong.  The  men  and  officials 
have  grown  apart  until  there  is  a  great  lack  of  confidence  on  both 
sides.  The  traveling  engineer  can  be  of  the  greatest  hv-Ip  in 
regaining  this  lost  confidence,  if  he  has  the  proper  backins:. 

Every  company  should  have  a  distinct  policy  regarding  the  edu- 
cation and  development  of  firemen  from  the  day  they  are  em- 
ployed until  they  have  passed  all  examinations  to  make  them  full- 
tledged  engineers.  This  system  sliould  be  as  clean-cut  and  as 
vigorously  maintained  as  the  best  of  other  operating  systems  are 
maintained.  The  new  man  should  by  all  means  have  some  special 
training  before  starting  to  fire  a  nio<lern  locomotive  with  its 
multitude  of  special  appliances.  He  should  be  well  grounded  in 
the  reasons   for  doing  the  work. 

The  work  of  educating  the  firemen  should  be  placed  in  the 
hatuls  of  a  broad-minded  man  who  believes  in  this  work,  and  is 
willing  to  give  the  best  there  is  in  him  to  it.  He  should  have  a 
l)ractical  knowledge  of  firing  a  locomotive  and  should  thoroughly 
understand  the  burning  of  coal  (or  other  fuel  which  may  be 
Used)   on  a  locomotive.     He  should  have  a  generar  knowledge 


of  all  fuel  used  on  the  rold  and  how  it  should  be  fired.  He 
should  have  the  knack  of  imparting  his  ideas  to  others  on  tht 
locomotive  or  in  class  talkk  at  terminals.  Then,  last,  but  not 
least,  he  should  have  the  confidence  of  the  officers  of  the  road 
and  be  given  full  charge  on  the  work,  so  that  there  will  be  no 
interference   from  any  sourqe. 

Lesson  papers  should  be  piepared  covering  a  course  in  elemen- 
tary combustion,  standard  fining  practice,  boiler  feeding,  care  of 
firebox  on  the  road  and  at  terminals,  use  of  special  equipment  on 
the  locomotive,  rules  and  sisals,  instruction  in  safety  first  and 
locomotive-running  and  breakdowns.  Class  instruction  should 
be  given  at  the  different  tertninals.  The  class-room  should  be 
fitted  with  a  portable  moving^  picture  outfit.  Several  roads  now 
use  the  moving  picture  and  st>eak  very  highly  of  it  as  an  educa- 
tional item  of  great  value.  A  dummy  firebox  of  standard  size 
and  shape,  equipped  with  a  brtck  arch  so  that  the  conditions  will 
be  the  same  as  on  the  locomotive,  should  be  used  for  giving 
practical  instruction. 

The  employing  of  new  nieil  is  very  important  and  should  be 
given  the  attention  of  some  one  capable  of  judging  and  handling 
men.  We  would  suggest  the  type  of  man  wanted  as  locomotive 
fireman  as  one  who  is  twenty-^ne  years  old,  with  a  bright,  clean- 
cut  appearance.  It  is  necessaK  that  he  should  have  a  common 
school  education  and  be  able  td  assimilate  instruction.  He  should 
have  good  habits,  and  if  marriefl,  so  much  the  better.  Such  a  man 
will  repay  any  time  spent  on  hfm  if  he  has  the  right  spirit.  The 
prospective  fireman  should  be  given  a  position  around  the  round- 
house in  some  capacity,  such  asUviper,  machinist  helper,  or  on  the 
cinder  pit.  If  there  are  shops  mear  or  at  the  terminal,  the  new- 
men  can  be  placed  there.  With  the  men  in  the  shops  and  in  the 
roundhouse  we  will  have  them;  where  we  can  start  their  educa- 
tion at  once.  There  they  willj  get  experience  which  will  be  of 
great  value  to  them  after  theji  get  on  the  road  as  firemen  and 
even  after  they  go  running.  ,.  .  :.•:■> 

When  a  man  is  employed  he  s  lould  be  given  a  letter  which  will 
outline  the  position  of  the  con  pany  with  regard  to  his  future. 
It  will  be  explained  to  him  tha  the  company  intends  to  educate 
liim  along  the  best  lines  of  stj  ndard  practice  pertaining  to  his 
work;  that  if  he  will  devote  hi:  time  during  working  hours  and 
some  of  his  time  out  of  workiag  hours  to  the  best  interests  of 
the  company,  the  latter  will  giv<  him  an  education  in  everything 
pertaining  to  his  work  as  a  firman  and  as  a  future  engineer; 
that  the  company  expects,  as  a  reasonable  return,  that  the  man 
will  give,  first,  loyalty  to  the  company's  interest  in  every  way. 
striving  to  promote  the  welfare  sf  the  company  whenever  possi- 
ble; then,  that  he  will  do  his  work  energetically  and  according  to 
instructions.  If  these  things  are  kept  before  the  new  man  from 
the  beginning,  always  showing  lim  that  the  company  is  taking 
an  interest  in  him.  we  will  be  able  to  combat  a  great  deal  of  the 
other  influence  at  work  among  tie  men.      ]  ':^:!^; ■.^^■^<- y^:^  ■: ■''^^'■■''- ^'V. 

By  following  this  system  yc  u  have  picked  men  to  start  ., 
with.  Then  the  company  will  have  a  chance  to  instill  into  their, 
minds  right  thoughts  about  the  position  of  locomotive  fireman, 
and  right  thoughts  about  the  pasition  of  the  company  toward 
the  men.  They  will  be  ready  tol  fire  an  engine  from  the  start 
instead  of  probably  never  learning  to  fire.  In  the  end  it  will  give 
us  a  body  of  firemen  on  our  locomotives  who  are  interested  in 
their  work,  who  know  how  their  kvork  should  be  done,  and  who 
are  looking  forward  to  better  po.sltions  on  the  road. 

The  report  is  signed  by  L.  R.  Pyle   (  M..  St.  P.  &  S.  S.  M.).  ' 
chairman;  J.  C.  Heyburn    (St.  L.\  &   S.  F.)  ;  J.  C.  McCutcheon 
(Wabash)  :  J.  Fred  Jennings  (M.lC),  and  W.  H.  Davies  (Sou. 
Schools  of  Railway  Science)..    ^   ■ 

•:^ti/;'"  ■  V',--^  ■"•'.■■:■'  iiiscrsslox 

The  members  strongly  favored    ome  system  of  education,  es- 
pecially as  under  the  present  conaitions  engineers  are  not  held 
responsible  for  the  fireman,  as  was  the  case  years  ago.     The-: 
new  men   are  shifted  around   frori  crew  to  crew   for  their  in- 
structions,   and   it   is   necessary,   irl  order   to   see  that   they   are- 
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■  'properly  instructed  where  no  regular  system  is  provided,  that 

the    road    foreman    make    it    his    special    duty    to    oversee    their 

education.     The   new   men   should   be  made   to   feel   that   their 

.;    superior  officers  are  their  friends,  and  all  feeling  of  antagonism 

should   be   eliminated   at   the   start.     The   men   should   have   no 

occasion  to  refer  to  their  schedule  if  they  are  treated  fairly  and 

squarely  by  their  superiors. 

\:  ■     In  some  cases  the  new  men  are  started  in  the  roundhouse  as 

;.y'. wipers,   and   in  others  they  are  tried  out  in   switching  service. 

-  .'The  system  of  taking  the  first  man  that  comes  along  when  new 
■.y  firemen  are  required  was  believed  to  be  a  very  poor  system. 
•  I:  The  work  should  be  made  attractive,  so  that  when  the  men  are 

laid  off  they  are  always  ready  to  come  back.  A.  G.  Kinyon,  of 
the  Seaboard  Air  Line,  laid  particular  stress  on  the  advantages 
of  educating  the  men  in  the  elementary  principals  of  combustion, 
and  advocated  plenty  of  supervision  to  go  along  with  the  in- 
struction on  the  road,  claiming  that  the  increase  in  supervision 
recently  made  on  the  Seaboard  Air  Line  has  shown  a  profit  of 
over  2,000  per  cent,  due  to  the  saving  in  fuel. 
•^  •  That  the  men  may  be  properly  chosen,  applications  in  many 
cases  are  held  for  as  long  as  six  months  to  ascertain  if  they  are 
the  proper  men  for  the  work.  B.  J.  Feeny,  of  the  Illinois  Cen- 
tral, spoke  strongly  in  favor  of  the  instruction  car  with  the  mov- 
ing pictures.  On  that  road  the  new  firemen  are  given  a  good 
talk  as  to  the  pitfalls  for  the  new  men,  such  as  garnisheeing, 
signing  notes,  etc.,  and  they  are  given  over  to  three  crews  for 
Iireakinj;  in.  They  are  then  examined  on  the  book  of  rules  and 
given  personal  instructions  in  regard  to  handling  the  scoop. 
-'  On  the  Toledo  &  Ohio  Central  weekly  meetings  are  held  with 
the  general  foremen,  the  road  foremen  and  such  enginemeii  as 
arc  at  libert\'  to  attend.  The  condition  of  the  power  is  con- 
sidered, and  it  has  been  found  that  by  following  this  practice 
tile  power  has  been  materially  improved.     Fuel,  lubrication,  etc.. 

-  *re  discussed,  and  in  many  cases  the  men  request  discussions  of 
special  subjects. 

Mr.  Pyle  laid  particular  stress  on  the  necessity  of  having  the 
co-operation  of  the  superior  officers  in  any  system  of  education. 
He  strongly  favored  the  starting  of  the  instruction  before  the 
men  are  placed  on  the  engine,  and  believed  that  if  the  men  are 
treated  fairly  there  could  be  no  logical  reason  for  the  grievance 
committee  to  object  to  am-  system  of  education.  He  quoted 
from  D.  R.  MacBain's  address  before  the  Fuel  Association  last 
^lay,  which  was  printed  in  the  Raikvay  Age  Gazette,  Mechanical 
Edition,  for  June,  patre  271.  Both  the  engineer  and  fireman 
should  be  congenial,  in  order  that  the  best  results  may  be  ob- 
tained, and  in  case  of  complaints  investigations  should  be  made 
to  see  if  they  are  well  founded.  Many  times  it  will  be  found 
necessary  to  rearrange  the  engine  crews.  If  no  favoritism  is 
shown,  it  will  be  possible  to  adhere  strictly  to  the  rules,  with  no 
complaint  from  the  grievance  committee.  "^•.•'^-.•^^^^^ 

SMOKE  PREVENTION  WITH  OIL  BURNING  LOCOMOTIVES 

■  ■ ;;  W'hen  using  oil  as  fuel  the  presence  of  smoke  is  as  objection- 
■able  and  expensive  as  with  an\'  other  fuel;  the  causes  may  be 
classed  under  two  heads :  Condition  of  engine,  and  the  manner 
of  handling  the  engine  bj'  the  crew.  The  principles  of  combus- 
tion as  applied  to  the  coal  burner  are  applicable  to  the  oil 
burner,  as  the  fuels  are  very  much  alike  in  their  chemical  com- 
position ;  however,  the  method  of  introduction  into  the  locomo- 
tive furnace  is  entirely  different.  \t  first  thought  it  may  appear 
that  the  liquid  fuel  ofifers  more  advantages  favorable  to  complete 
combustion  than  the  solid  fuel,  but  this  is  not  proved  in  practice." 
The  cause  of  smoke  is  always  incomplete  combustion,  due 
either  to  insufficient  supply  of  air  or  a  reduction  in  temperature, 
and  forcing  the  fire  will  produce  one  or  both  of  these  condi- 
tions. If  the  draft  holes  and  front  end  apparatus  are  of  proper 
size  and  their  adjustment  is  correct,  a  good  open  nozzle  can  be 
used.  With  a  clean  boiler  and  a  moderate  draft  the  time  for 
combustion  and  heat  conduction  through  the  sheets  and  tul)es 
to  the  water   is  extended   and  the  desired  evaporation   can  be 


attained  without  resorting  to  a  high  firebox  temperature.    This  ; 
condition    would   mean    lower   smokebox   temperatures   and   but 
very  little  smoke. 

The  use  of  too  much  brick  work  in  the  firebox  reduces  the 
amount  of  heating  surface,  which  means  a  higher  firebox  tem-  . 
perature  will  be  necessary.    The  formation  of  carbon  in  the  fire- 
box causes  much  smoke  and  wastes  much  fuel.    Carbon  is  formed 
by  allowing  the  oil  spray  from  the  burner  to  strike  some  object; 
in  its  path  before  it  reaches  the  draft  holes.     Pieces  of  brick, '^ 
piles  of  sand,  or  waste,  if  allowed  to  fall  in  front  of  tlie  burner,; 
obstruct  the  spray  and  the  small  globules  of  oil  are  reassembled \. 
thereon.     Combustion   at  this   point   is  incomplete   and  carbon;' 
forms.     If  the  obstructions  are  not  removed  the  accumulation  oi :. 
carbon  continues  until  the  terminal  is  reached. 

The  location  of  the  bunier  at  least  5  or  6  in.  above  the  bottom'; 
of  the  firebox  will  cause  the  spray  to  pass  over  small  objects  in:. 
the  bottom  of  the  firebox  and  prevent  the  formation  of  carbon": 
and  smoke.  Much  smoke  is  made  while  firing  up  engines  at;- 
terminals,  due  to  the  fact  that  the  fire  is  forced  hard.  One  hour  ; 
and  thirty  minutes  should  be  consumed  getting  the  engine  hot,  • 
and  this  would  result  in  quite  a  fuel  saving  and  less  smoke.  :/ 

An  engine  crew  possessing  a  general  knowledge  of  the  prin-  . 
ciples  of  oil  combustion  can  by  close  attention  to  their  duties  do 
much  to  prevent  smoke  formation.    There  is  no  good  reason  why  ' 
an  oil-burning  engine  should  be  worked  any  harder  to  handle  a: 
train  than  a  coal  burner  should,  but  as  the  oil  burner  requires 
no  great  physical  exertion  by  the  crew,  it  is  often  abused..  » 

The   report   is   signed   by   Martin   W  helan,   chairman.     •..,'•;/ 

While  it  was  believed  that  smokeless  firing  could  be  obtained' 
with  oil-burning  engines,  it  was  pointed  out  that  far  greater  .♦ 
care  must  be  given  to  the  mechanical  operation  of  firing.  Un-  ; 
less  the  fireman  follows  the  operation  of  the  throttle,  which  ; 
afifects  the  draft,  very  closely,  a  large  amount  of  smoke  will  re-> 
suit.  It  is  also  necessary  that  the  locomotives  be  maintoined  ;: 
in  first-class  condition  and  have  a  proper  distribution  of  air  into', 
the  firebox.  Leaking  steam  pipes,  leaking  flue  sheets,  improper  ; 
construction  of  the  firebox,  insufficient  air  supply,  improper  ; 
atomization  of  the  oil.  all  contribute  toward  making  smoke  on  ; 
oil-ljurning  engines.  The  brick  work  in  the  firebox,  especially  '■: 
the  brick  arch,  must  be  so  constructed  that  there  will  not  l>e  an  . 
excessive  localization  of  the  heat,  which  in  some  cases  has  re-  ■ 
suited  in  burning  oflF  the  seams  and  buttonhead  rivets. 

The   heavy  oils   should  be   thoroughly  preheated,   both   in   the  / 
tank  and  before  they  pass  out  of  the  burner,  to  insure  prefect  ; 
atomization.     Where  steam  from  the  turret  is  used  to  atomize  '■ 
the  oil  it  is  necessary  to  have  perfectly  dry  steam,  as  otherwise 
the  flame  is  liable  to  be  extinguished,  causing  explosions,  which  . 
sometimes  blow  down  the  arch.    The  arch  and  brick  work  should 
be    far    enough    away   froiri   the   burner   to   insure   the   complete  - 
combustion  of  the  oil  before  it  strikes  the  surfaces  of  the  brick 
work.     Oil-burning  engines   must  be   fired  properly.     This   will  ;■ 
require  plent>'  of  competent  supervision,  as  it  is  very  easy  for  ■ 
the  fireman  to  become  careless  in  controlling  the  amount  of  oil .:; 
fed  to  the  firebox.     The  use  of  the  deeper  ash  pans,  which  give  • 
greater   furnace  volume,   have  proved  very   satisfactory.     It  is, 
of  course,  desirable  to  keep  the  firebox  at  as  uniform  a  tempera-  ■ 
ture  as  possible,  and  for  this  reason  when  engines  come  in  from   ^ 
the  road  and  are  placed  in  the  roundhouse  the  stacks  should  l>e  <■ 
covered  in  order  that  the  boiler  may  ci^ol  down  gradually. 

HANDLING  OF  THE  AIR  BRAKES  f) 

There  is  no  discounting  the  value  of  the  air  brake  instruction  . 
car.  because  by  it  many  experiments  can  be  made  of  the  work-  ■: 
ing  parts  of  the  system.  In  connection  with  the  influence  train  f 
braking  and  train  control  ha\e  on  railroad  operation,  the  road 
foreman  of  engines,  it  is  beHeved,  can  and  should  be  of  the  ^ 
greatest  value.  As  a  rule,  road  foremen  of  engines,  with  their  , 
assistants,  are  practical  engineers  and   should  be  as  thoroughly^ 
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}{  which  naturally  causes  very  rough  handling  of  the  train.  On 
;  ';  long  freight  trains  light  applications  should  he  made.  This,  of 
;r  course,  will  increase  the  length  of  stop,  hut  smooth  handling  will 
■■-  result.  It  should  be  remembered  that  the  brake  is  four  times 
.;.•;  as  effective  at  10  m.p.h.  as  at  20  m.p.h.  and  therefore  the  brake 
'.'.  pipe  reductions  will  have  to  be  governed  accordingly  in  making 
[.{:  smooth  stops. 

;:J       In  speaking  of  the  clasp  brake,  he  gave  as  a  rough  and  ready 
../  rule  as  to  when  this  brake  should  be  used,  the  condition  where 
.'    the  side  pressure  of   the  shoe  exceeds  the  downward  pressure 
of  the  wheel.    •  ....,- 

The  purpose  of  the  electrically-operated  brake  is  wholly  and 

:. ;  solely  to  permit  the  use  of  a  more  efficient  air  brake.     With  the 

electrical  control  it  is  possible  to  have  the  brakes  on  all  the  cars 

;■;;  in  the  train  operate  simultaneously  rather  than  consecutively,  as 

'"''.  in  the  brakes  controlled  by  the  reduction  of  pressure  in  the  train 

•■  line:  because  of  this  feature  the  surging  or  the  running  in  of 

-i  slack,  with  its  attendant  disastrous  results,  will  be  eliminated 
'-  and,  at  the  same  time,  it  will  be  possible  to  make  use  of  a  greater 
>  retarding  force,  thus  materially  decreasing  the  length  of  stop. 
,  Experiments  have  shown  that  the  retarding  force  can  be  built 
V-  up  to  20  per  cent  with  the  electrically-operated  brake,  whereas 
^'  the  best  pneimiatic  brake  will  permit  of  only  8  per  cent  retarding 
'■'.  force — good  train  operation  being  obtained  in  both  cases. 
'/       At    the    present    time    the    electro-pneumatic    brake    is    only 

'  available  for  passenj:er  trains  with  electrical  equipment.  The 
i,-. amount  of  current  required  for  the  operation  of  this  brake 
.\r  practically  prevents  its  l)eing  used  on  freight  cars  in  long  trains. 

/       Mr.  Turner  showed  various  diagrammatical  illustrations  of  the 

•  electro-pneumatic  brake  and  pointed  out  the  versatility  of  the 
entire  sjstem.  As  many  and  as  small  applications  of  the  brake 
can  be  made  as  desired,  and  the  entire  system  can  be  recharged 

.'-with  the  brakes  set.  The  danger  of  "stuck  brakes'"  is  eliminated. 
..  -  the  service   and  quick-action   parts  being  entirely  .separate   from 

•  •  each  other.  By  its  use  passenger  trains  hauled  by  modern  loco- 
••.V  motives  that  have  taken  18,300  ft.  to  accelerate  to  .38  m.p.h.  have 
■-.been  stopi)e(l  in  less  than   1.000  ft.  . 

\>         :■.:■■:     TRAINING  OF  MEN  FOR  FIREMEN      ^  ' v  v   ^  V 

.••;;);    Nothing  will  so  well  repay  the  time  and  money  spent  as  the 

')    education  and  development  of  railway  employees  in  general  and 

.of  locomotive  firemen  in  i)articular.     The  locomotive  firemen  are 

'.-  using  many  million  dollars'  worth  of  coal,  a  great  precentage  of 

•  which  is  wasted  thr<(Ugh  improper  methods  of  firing  and  inditter- 

•  ence  to  the  fact  that  this  coal  represents  so  much  money. 

It  is  an  admitted  fact  that  the  class  oi  men  employed  as  fire- 
.V.  men  during  the  past  few  years  has  not  been  up  to  the  desired 

standard.    We  believe  that  the  one  thing  which  leads  all  others 
•:•;  in  causing  lack  of  interest,  and  oftentimes  real  opposition  against 

the  railways,  is  the  fact  that  in  most  cases  the  r.ink  and  file  of 

the  enginemen  only  know  their  superior  officer  through  the  chair- 
.•-  man  of  the  order  to  which  they  belong.     The  men  and  officials 

have  grown  apart  until  there  is  a  great  lack  of  confidence  on  both 
■'  sides.  The  traveling  engineer  can  be  of  the  greatest  hvlp  in 
.".regaining  this  lost  confidence,  if  he  has  the  proper  backin.tr. 
:  Every  company  should  have  a  distinct  policy  regarding  the  edu- 
.^.  cation  and  development  of  liremen  from  the  day  they  are  em- 
v.  ployed  until  they  have  passed  all  examinations  to  make  them  full- 
"s:.fledged  engineers.  This  system  should  be  as  clean-cut  and  as 
V.  vigorously  maintained  as  the  best  of  other  operating  systems  are 
/••.maintained.  The  new  man  should  by  all  means  have  some  special 
■,.  training  before  starting  to  tire  a  modern  locomotive  with  its 
•.':. multitude  of  special  appliances.  He  should  be  well  grounded  in 
-.'the  reasons  for  doing  the  work. 

The  work  of  educating  the   firemen   should  be  placed  in   the 

hands  of  a  broad-minded  man  who  believes  in  this  work,  and  is 
-twilling  to  give  the  best  there  is  in  him  to  it.  He  should  have  a 
",  practical  knowledge  of  firing  a  locomotive  and  should  thoroughly 

understand  the  burning  of  coal  (or  other  fuel  which  may  be 
•:«sed)    on   a   locomotive.     He   should   have  a  .ijeneraL  knowledge 


of  all  fuel  used  on  the  road  land  how  it  should  be  fired.  Ht 
should  have  the  knack  of  imparting  his  ideas  to  others  on  tht 
locomotive  or  in  class  talks  it  terminals.  Then,  last,  but  not 
least,  he  should  have  the  confidence  of  the  officers  of  the  road 
and  be  given  full  charge  of  tie  work,  so  that  there  will  be  no 
interference  from  any  source.  I  .  'T-^vv'-. '.'->.-',. '^'■'^  .y^.v^^^ 

Lesson  papers  should  be  prepared  covering  a  course  in  elemen- 
tary combustion,  standard  firing  practice,  boiler  feeding,  care  of 
firebox  on  the  road  and  at  terminals,  use  of  special  equipment  on 
the  locomotive,  rules  and  signals,  instruction  in  safety  first  and 
locomotive-running  and  break(iowns.  Class  instruction  should 
be  given  at  the  different  terminals.  The  class-room  should  be 
fitted  with  a  portable  moving  picture  outfit.  Several  roads  now 
use  the  moving  picture  and  speak  very  highly  of  it  as  an  educa- 
tional item  of  great  value.  A  Idummy  firebox  of  standard  size 
and  shape,  equipped  with  a  brict  arch  so  that  the  conditions  will 
be  the  same  as  on  the  locomofive,  should  be  used  for  giving 
practical  instruction.         -•'..' ^<I.^V"  ..''  ..v.--    -^       :"--' 

The  employing  of  new  men  i  i  very  important  and  should  be 
given  the  attention  of  some  one  capable  of  judging  and  handling 
men.  We  would  suggest  the  tyi  e  of  man  wanted  as  locomotive 
fireman  as  one  who  is  twenty-on  ;  years  old,  with  a  bright,  clean- 
cut  appearance.  It  is  necessary  \that  he  should  have  a  common 
school  education  and  be  able  to  aisimilate  instruction.  He  should 
have  good  habits,  and  if  married,  ko  much  the  better.  Such  a  man 
will  repay  any  time  spent  on  him\if  he  has  the  right  spirit.  The 
prospective  fireman  should  be  giv^n  a  position  around  the  round- 
house in  some  capacity,  such  as  wiper,  machinist  helper,  or  on  the 
cinder  pit.  If  there  are  shops  ndar  or  at  the  terminal,  the  new 
men  can  be  placed  there.  With  tiie  men  in  the  shops  and  in  the 
roundhouse  we  will  have  them  wlicre  we  can  start  their  educa- 
tion at  once.  There  they  will  gtt  experience  which  will  be  of 
.ureat  value  to  them  after  they  g't  on  the  road  as  firemen  and 
even  after  they  go  running. 

When  a  man  is  employed  he  sho  ild  be  given  a  letter  which  will 
outline  the  position  of  the  compaiy  with  regard  to  his  future. 
It  will  be  explained  to  him  that  tne  company  intends  to  educate 
him  along  the  l)cst  lines  of  standard  practice  pertaining  to  his 
work:  that  if  he  will  devote  his  time  during  working  hours  and 
some  of  his  time  out  of  working  liours  to  the  best  interests  of 
the  company,  the  latter  will  give  h|m  an  education  in  ever\-thing 
pertaining  to  his  work  as  a  fireman  and  as  a  future  engineer : 
that  the  company  expects,  as  a  reajsonable  return,  that  the  man 
will  give,  first,  loyalty  to  tlie  company's  interest  in  every  way, 
striving  to  promote  the  welfare  of  the  company  whenever  possi- 
lile:  then,  that  he  will  do  his  work  Energetically  and  according  to 
instructions.  If  these  things  are  kopt  before  the  new  man  from 
the  beginning,  always  showing  hirrl  that  the  company  is  taking 
an  interest  in  him.  we  will  be  able  llo  combat  a  great  deal  of  the 
other  influence  at  work  among  the  men. 

By  following  this  system  you  Ihave  picked  men  to  start 
with.  Then  the  company  will  have  k  chance  to  instill  into  their 
minds  right  thoughts  about  the  position  of  locomotive  fireman, 
and  right  thoughts  about  the  position  of  the  company  toward 
the  men.  They  will  be  ready  to  file  an  engine  from  the  start 
instead  of  probably  never  learning  tolfire.  In  the  end  it  will  give 
us  a  body  of  firemen  on  our  locomotives  who  are  interested  in 
their  work,  who  know  how  their  wofk  should  be  done,  and  whp 
arc  looking  forward  to  better  positions  on  the  road.  ■.'-.•.' 

The  report  is  signed  by  L.  R.  Pyl0  (M.,  St.  P.  &  S.  S.  M.). 
chairman:  J.  C.  Heyburn  (St.  L.  &|S.  P.);  J.  C.  McCutchcon 
( Wabasli )  :  J.  Fred  Jennings  (M.  C.h,  and  W.  H.  Davies  (Sou. 
Schools  of  Railway  Science).  I 

Di.scissioNi '■■■'"'        ■    "■■•"  '■■,;:■ 

The  tnembers  strongly  favored  sone  sjstem  of  education,  es- 
pecially as  under  the  present  conditions  engineers  are  not  held 
responsible  for  the  fireman,  as  was  \the  case  years  ago.  The 
new  men  are  shifted  around  from  cfew  to  crew  for  their  in- 
structions,  and   it   is   necessary,   in   o^der  to   see  that   they  are 
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properly   instructed   where   no   regular   system   is   provided,   that 
the   road   foreman    make   it   his    special   duty   to   oversee   their 
education.     The   new   men   should   be  made  to   feel   that  their 
superior  officers  are  their  friends,  and  all  feeHng  of  antagonism 
should   be   eliminated   at   the   start.     The  men   should   have  no 
occasion  to  refer  to  their  schedule  if  they  are  treated  fairly  and 
'  ; ';- ^squarely  by  their  superiors,    v  .,7    -,-;■;'    ''.'     'V-^--^":"      <  v  V<  ';    ' 
-X-J'-     ^"  some  cases  the  new  men  are  started  in  the  roundhouse  as 
'  wipers,  and   in  others  they  are  tried  out  in  switching  service. 
The  system  of  taking  the  first  man  that  comes  along  when  new 
firemen   are   required   was   believed  to  be   a   very   poor   system. 
The  work  should  be  made  attractive,  so  that  when  the  men  are 
laid  off  they  are  always  ready  to  come  back.     A.  G.  Kinyon,  of 
the  Seaboard  Air  Line,  laid  particular  stress  on  the  advantages 
of  educating  the  men  in  the  elementary  principals  of  combustion, 
and  advocated  plenty  of  supervision  to  go  along  with  the  in- 
struction on  the  road,  claiming  that  the  increase  in   supervision 
recently  made  on  the  Seaboard  Air  Line  has  shown  a  profit  of 
over  2,000  per  cent,  due  to  the  saving  in  fuel.        \y-'--'.^::^'^-'^-.^'-- 
-   ...  ^    That  the  men  may  be  properly  chosen,  applications  in  many 
cases  are  held  for  as  long  as  six  months  to  ascertain  if  they  are 
the  proper  men  for  the  work.     B.  J.  Feeny,  of  the  Illinois  Cen- 
tral, spoke  strongly  in  favor  of  the  instruction  car  with  the  mov- 
ing pictures.     On  that  road  the  new  firemen  are  given  a  good 
talk  as  to  the  pitfalls   for  the  new  men,  such  as  garnisheeing, 
signing  notes,  etc.,  and  they  are  given  over  to  three  crews  for 
breaking  in.     They  are  then  examined  on  the  book  of  rules  and 
given  personal  instructions  in  regard  to  handling  the  scoops-.,-: 
On  the  Toledo  &  Ohio  Central  weekly  meetings  are  held  With 
the  general  foremen,  the  road  foremen  and  such  enginemen  as 
are  at   liberty  to  attend.     The  condition   of  the  power  is  con- 
sidered, and   it  has  been   found  that  by   following  this   practice 
the  power  has  been  materially  improved.     Fuel,  lul^rication.  etc.. 
are  discussed,  and  in  many  cases  the  men  request  discussions  of 
special  subjects.  -■■/■'-'"■  '       •"  "■:'■'  ,-:i         '     '':'    V    v    \.' 

Mr.  Pyle  laid  particular  stress  on  the  necessit3-  of  having  the 
co-operation  of  the  superior  officers  in  any  system  of  education. 
He  strongly  favored  the  starting  of  the  instruction  before  the 
men  are  placed  on  the  engine,  and  believed  that  if  the  men  are 
treated  fairly  there  could  be  no  logical  reason  for  the  grievance 
committee   to   object   to   an\-   system   of   education.      He   quoted 
frotn  D.  R.  MacBain's  address  before  the  Fuel  Association  last 
•  ■        May,  which  was  printed  in  the  Raihcay  Age  Gazette,  Mechanical 
"        Edition,    for   June,    page   271.      Both    the    engineer    and   fireman 
.:,       should  be  congenial,  in  order  that  the  best  results  may  be  ob- 
tained, and  in  case  of  complaints  investigations  should  be  made 
to  see  if  they  are  well   founded.     Many  times  it   will  be   found 
.  ;•      necessary  to  rearrange  the  engine  crews.     If  no   favoritism  is 
;.'      shown,  it  will  be  possible  to  adhere  strictly  to  the  rules,  with  no 
complaint  from  the  grievance  committee. 

^^      SMOKE  PREVENTION  WITH  OIL  BURNING  LOCOMOTIVES 

'.•■..;•:  When  using  oil  as  fuel  the  presence  of  smoke  is  as  objection- 
'y  able  and  expensive  as  with  any  other  fuel;  the  causes  may  be 
i  {  classed  under  two  heads:  Condition  of  engine,  and  the  manner 
;  of  handling  the  engine  bj'  the  crew.  The  principles  of  combus- 
'      tion    as   applied   to   the   coal   burner   are   applicable   to   the   oil 

burner,  as  the  fuels  are  very  much  alike  in  their  chemical  com- 

P      position  :  however,  the  method  of  introduction  into  the  locomo- 

•..■'      tive  furnace  is  entirely  different.    At  first  thought  it  may  appear 

■  '      that  the  liquid  fuel  offers  more  advantages  favorable  to  complete 

combustion  than  the  solid  fuel,  but  this  is  not  proved  in  practice.., 
'  ■  The   cause   of   smoke   is   always   incomplete   combustion,   due 

either  to  insufficient  supply  of  air  or  a  reduction  in  temperature. 

and  forcing  the  fire  will  produce  one  or  both  of  these  condi- 
-.'  tions.  If  the  draft  holes  and  front  end  apparatus  are  of  proper 
;•.;  size  and  their  adjustment  is  correct,  a  good  open  nozzle  can  be 
;.}'  used.  With  a  clean  boiler  and  a  moderate  draft  the  time  for 
'  -  combustion  and  heat  conduction  through  the  sheets  and  tubes 
..';;      to  the   water  is   extended   and  the   desired  evaporation   can  be 


attained  without  resorting  to  a  high  firelwx  temperature.    This..: .;. 
condition    would   mean    lower    smokebox   temperatures    and   but, r. 
very  little  smoke.  •?.,..-  :.:  .    "  V- ^V.V':?-:.  r -.';.''".',"";;  V    •  ""•^;- 

The  use  of  too  much  brick  work  in  the  firelwx  feduces  tliie  :;•>;, 
amount  of  heating  surface,  which  means  a  higher  finbox  tern-  -  .' 
perature  will  be  necessary.     The  formation  of  carbon  in  the  fire-  .=..:. 
box  causes  much  smoke  and  wastes  much  fuel.    Carbon  is  formed  .;■ 
by  allowing  the  oil  spray  from  the  burner  to  strike  some  object  ".•; 
in   its  path   before   it   reaches  the   draft  holes.      Pieces   <»f   brick.;-', 
piles  of  sand,  or  waste,  if  allowed  to  fall  in  front  of  tlie  burner,  • 
obstruct  the  spray  and  the  small  globules  of  oil  are  reassembled  •■•• 
thereon.      Combustion    at    this    pomt    is    incomplete    and    carlK»n    '.  .< 
forms.     If  the  obstructions  are  not  removed  the  accumulation  of  ' ;  V 
carbon  continues  until  the  terminal  is  reached.  i.  ' 

The  location  of  the  burner  at  least  5  or  6  in.  above  the  bottom  '■■'■■; 
of  the  firebox  will  cause  the  spray  to  pass  over  small  objects  in  .\'  . 
the  bottom  of  the  firebox  and  prevent  the  formation  of  carlnin  ■.•:• 
and  smoke.  Much  smoke  is  made  while  firing  up  engines  at  . ";: 
terminals,  due  to  the  fact  that  the  fire  is  forced  hard.  One  hour  ■.~V 
and  thirty  minutes  should  be  consumed  getting  the  engine  hot,  ;.  >" 
and  this  would  result  in  quite  a  fuel  saving  and  less  smoke.  ^  •.{: 

An  engine  crew  possessing  a  general  knowledge  of  the  prin-  '.-",, 
ciples  of  oil  combustion  can  by  close  attention  to  their  duties  do  •■  ": 
much  to  prevent  smoke  formation.  There  is  no  good  reason  why  -  ,; 
an  oil-burning  engine  should  be  worked  any  harder  to  handle  a  ..w 
train  than  a  coal  burner  should,  but  as  the  oil  burner  requires;.'  . 
no  great  physical  exertion  by  the  crew,  it  is  often  abused.  .-.'V  i..^! 
;-;The  report  is   signed   by   Martin   Whelan.   chairman.       ;.•''■'■:.■: 

/-V-:  :'v;^"X, ■•'::.'  '■•"V  c" ••■::;  -.vbiscussipx :■;'■-".■■■  ■-■';;;->:V:■.t.•■•",^■.;;"..^:'v^^.=^••.::> 

While  it  was  believed  that  smokeless  firing  could  be  obtained  ■ .;'. 
with   oil-burning  engines,  it   was  pointed  out   that    far  greater  ■  X 
care  must  be  given  to  the  mechanical  operation  of  firinji.     In-  ".:  ' 
less   the   fireman    follows   the   operation    of    the    throttle,    which     ••;; 
affects  the  draft,  very  closely,  a  large  amount  of  smoke  will  re-.-x 
suit.      It   is   also   necessarj'   that   the   locomotives   be   maintr<ined   •', 
in  first-class  condition  and  have  a  proper  distribution  of  air  into  .::,.".• 
the  firebox.     Leaking  steam  pipes,  leaking  flue  sheets,  improper  ,/■"■_ 
construction    of    the    firebox,    insufficient    air    supply,    improper 
atoniization  of  the  oil.  all  contribute  toward  making  smoke  on  . , 
oil-burning  engines.     The  brick  work  in  the  firebox,  especially  '   t 
the  l)rick  arch,  must  be  so  constructed  that  there  will  not  l>e  an  ,.,..i; 
excessive  localization  of  the  heat,  which  in  some  cases  has  re-  .' ••\. 
suited  in  burning  off  the  seams  and  buttonhead  rivets..  ■.   .-"  ■  v  .;:■.-— 

The   hcav\'  oils   should   l>e   thoroughly  preheated,   both   in   the  .;^: ' 
tank  and  before  they  pass  out  of  the  burner,  to  insure  prefect  ;  ' - 
atoniization.     Where  steam  from  the  turret  is  used  to  atomize  !.-•'•,; 
the  oil  it  is  necessary  to  have  perfectly  dry  steam,  as  otherwise  ;'.^- 
the  flame  is  liable  to  be  extinguished,  causing  explosions,  which    .-''. 
sometimes  blow  down  the  arch.    The  arch  and  brick  work  should  ' r\y; 
be    far   enough  away   from   the   burner  to   insure   the  complete  :"-'.;  ; 
combustion  of  the  oil  before  it  strikes  the  surfaces  of  the  brick   ..■■:■'. 
work.     Oil-burning  engines   must  be   fired  properly.     This   will  >  ;'!^ 
require  plenty  of  competent  supervision,  as  it  is  very  easy  for  ."£-.^'" 
the  fireman  to  become  careless  in  controlling  the  amoimt  of  oil    ';'■• 
fed  to  the  firebox.     The  use  of  the  deeper  ash  pans,  which  give     ■ 
greater   furnace  volume,   have  proved   very  satisfactory.     It   is,   r,!  •' 
of  course,  desirable  to  keep  the  firebox  at  as  uniform  a  tempera-  :'.'.:. 
ture  as  possible,  and  for  this  reason  when  engines  come  in  from   "  .• - 
the  road  and  are  placed  in  the  roundhouse  the  stacks  should  be  ";>  /; 
covered  in  order  that  the  boil«^r  may  cool  down  gradually...  ,.•...-.•.  -V" 

?y  :  ;  ■  -iv       HANDLING  OF  THE  AIR  BRAKES        ^    :\V^^^/^^^ 

There  is  no  discounting  the  value  of  the  air  brake  instruction  ;  '..f" 
car.  because  by  it  many  experiments  can  be  made  of  the  work-  ./ .  .' 
ing  parts  of  the  system.     In  connection  with  the  influence  train 
liraking  and  train  control  have  on  railroad  operation,  the  road 
foreman   of   engines,  it   is  believed,   can   and   should  be  of  the 
greatest  value.     As  a  rule,  road  foremen  of  engines,  with  their  y'. ; 
assistants,  are  practical  engineers  and  should  be  as  thoroughly  ' 
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■:-:   posted  in  the  air  brake,  its  construction  and  manipulation  as  any 

-other  part  of  the  machinery  and  operation  in  their  charge.  Pos- 
.^i. session  of  a  thorough  familiarity  with  the  air  brake  system  should 
'-■permit  the  roi-id  foremen  of  engines,  in  their  routine  work,  to 
'■'■-  explain  and  demonstrate  practically  to  the  enginemen  in  their 
-.     charge  what  is  necessary  for  the  best  train  control.     The  road 

"  foreman  undoubtedly  has  a  great  opportunity,  by  reason  of  his 
:-\ constant  road  duties,  to  observe  and  pick  out  the  men  in  his  ter- 
•V  ritory  who  w ill  be  benefited  by  special  instructions,  either  as  to 
/..construction  or  manipulation.  ^  T--:  'V^-  >■  .:'•  ;  \v.  J,  -  v  -•>'-■ ';v '■.■•■  . 
'.;  :'  Smooth  train  service  is  very  generally  dependent  on  the  brak- 
. ;  ing    system    and    its    proper    manipulation.      While    good    brake 

• '  manipulation  is  necessary  on  the  part  of  the  engineer,  there  is 

";  ■  no  doubt  that  the  road  foreman  by  the  closest  observation  should 

be  able,  through  the  master  mechanics,   foremen,  repairers  and 

,,   inspectors,  to   exert  the  greatest  influence  toward   securing  the 

■    most   favorable   conditions  possible  under  the  circumstances  by 
co-operation  and  by  pointing  out  results  developing  on  the  road 

.■•as  well  as  what  might  be  done  to  improve  train  operation. 
'■■  '■      The   road   foreman  of  engines,  with  his  thorough  knowledge 

•  ".:  of  the  road,   its  grades  and  train  operation,  is  able  to   furnish 
.■    valuable  information  to  the  train  despatchers,  train  masters  and 

superintendents  with  reference  to  the  handling  of  trains,  best 
meeting  points  on  the  division,  speed  of  trains  over  different 
portions  of  the  road,  the  most  advantageous  location  for  sidings, 
switches,  signals,  water  tanks,  etc.,  all  influenced  to  a  very  great 
• .  degree  by  his  knowledge  of  the  possibilities  in  train  service  and 
'...•  appreciation  of  train  control. 

In  the  engine  we  have  a  tremendous  reserve  power  to  damage 

and  destroy  equipment  unless  it  is  carefully  handled  in  starting 

and  stopping,  and  by  careful  manipulation  of  the  engine  and  air 

'.:  brake  system  good  results  can  be  accomplished.    Where  defective 

triples  and  inefficiently  braked  cars  have  escaped  the  inspector. 

the  road  foreman  of  engines  may  be  in  the  best  position,  through 

the  co-operation  of  the  engineman.  to  bring  back  to  the  shops 

and  inspection  points  such  object  lessons  for  better  service  that 

can  in  no  other  way  be  successfully  secured.     However  careful 

the  shop  people  may  be  toward  maintaining  the  equipment,  and 

".>  however  diligent  those  responsible  may  be  in  an  effort  to  instruct 

■'.  enginemen    in    the   construction,   operation   and   manipulation   of 

:  :.  the  air  brake,  the  road  foreman  of  engines  occupies  the  position 

offering  the  greatest  opportunity  to  lend  the  most  valuable  as- 

■ .,  sistance  for  the  best  work  in  the  handling  of  trains,  which  will 

.[.result  directly  in  higher  efficiency  in  train  service,  maintenance 

;:;'.  of    equipment,    besides    affording    more    comfortable    passenger 

I  .V  train  service  to  the  traveling  public. 

•  .      The  road   foreman  of   engines  should  direct  his  interest  not 
1-,  only  in  the  handling  of  engine  crews  and  movement  of  trains 

on  the  road,  but  should  study  the  construction  of  the  locomotive, 

its  operation,  along  with  the  economical  use  of  fuel  and  supplies, 
.•J" so  as  to  bring  back  to  the  mechanical  department,  being  their 
i.Vonly  representative  on  the  road,  any  subjects  and  mechanical 
':   matters  developing  in  operation  that  seem  to  be  open  to  further 

improvement. 

The  road  foreman  of  engines  can  be  of  the  greatest  assistance 
V  to  the  mechanical  department  and  shop  people  by  instructing  the 
];•  enginemen  on  the  road  how  to  make  the  proper  inspection  of 

their  engine,  and  what  information  should  be  looked  for  and  the 

character  of  reports  of  most  value.  In  conclusion,  we  recom- 
..imend  that  the  road   foreman  of  engines  regard  the  instruction 

car  or  exhibitions  as  a  part  of  his  "work  shop,"'  and  take  every 
..  ;  opportunity  to  completely  master  the  subjects  that  are  therein 
^  ^offered  for  study  in  such  a  way  as  to  be  better  able  to  explain 

the  .system  and  its  operation  to  the  men  on  the  road,  illustrating 

to  them  what  is  possible  and  how  it  can  be  best  accomplished. 
The  report  is  signed  by  C.  M.  Kidd.  chairman   f  N.  &  W. )  :  T. 

F.  Lyons  (N.  Y.  C,  West)  :  Geo.  Kleifgas.  J.  B.  Hurley  (Wab.), 

and  C.  P.  Cass,  (W.  A.  B.).         Yr-  •:;;>'  .;v 
'■:}  -:,  ■■•:v-/^v ,; ;;  ^  . ,.^C-,../-^.     discussion  ^'- '"^s:-''-''^''' ;  ■• 

In  order  that  the  road  foremen  may  properly  Instruct  the  en- 


ginemen in  the  handling  of  the  air  brakes  they  should  see  that 
the  repair  forces  keep  the  brake^  in  proper  condition.  It  was 
believed  that  it  was  the  duty  of  the  road  foremen  to  instruct 
in  the  practical  side  of  operating  the  brakes  rather  than  to  at- 
tempt to  go  into  the  mechanical  details,  leaving  that  to  the  air 
brake  instructor.  A  large  amouot  of  patience  must  be  exerted 
by  the  man  instructing  the  enginemen  in  the  use  of  air  brakes. 
It  has  been  found  to  be  rather  difficult  to  establish  any  hard  and 
fast  rules  for  the  operation  of  trains,  there  being  many  circum- 
stances arising  that  will  not  exactly  make  the  hard  and  fixed 
rule  practical.  Where  men  have  difficulty  in  handling  their 
trains  on  certain  sections  of  the  road  they  can  be  referred  to 
other  engineers  who  operate  over  the  same  division  and  in  the 
same  class  of  service,  and  who  d<i  not  experience  any  trouble. 
All  the  mechanical  men  should  bri^ig  their  influence  to  bear  on 
the  yardmasters.  in  order  to  have  the  trains  properly  made  up. 
The  light,  empty  cars  should  be  distributed  throughout  the  train 
among  the  loads,  as  otherwise,  if  mey  are  bunched  at  the  rear 
break-in-twos  are  liable  to  result,  {and  if  they  are  bunched  in 
the  head  end  of  the  train  buckling  ivill  be  caused.  On  the  Erie 
a  difference  in  pressure  in  the  traitl  line  between  the  front  and 


rear  ends  is  not  permitted  to  exceed 
the  practice   of  publishing  damage 


10  lb.    Several  roads  follow 
reports  showing  the  causes 


of  the  accidents  and  the  damage  dene,  with  suggestions,  if  pos- 
sible, as  to  how  these  accidents  may  be  avoided.  These  cases  are 
investijiated  for  the  pood  of  the  service.  It  was  believed  to  be 
the  best  practice  to  place  pu.sher  engines  on  long  trains  between 
the  caboose  and  the  train.       ..... 

,  SUBJECT 

The  following  subjects  were  recommended  for  consideration 
at  the  next  convention  : 

What  effect  does  the  mechanical  placing  of  fuel  in  fireboxes 
and  the  lubricating  of  locomotives  have  on  the  cost  of  operation? 

The  advantages  of  the  use  of  superheaters,  brick  arches  and 
other  modern  appliances  on  large  Icfcomotives,  especially  those 
of  the  Mallet  type. 

Smoke  prevention.        .'.••.'■;>.  ''.f^ 

Make  up  of  freight  trains  for  tangents  and  grades  with  riefer- 
ence  to  draft  rippinp  and  lading. 

.Assignment  of  power  to  obtain  thd  most  efficient  service.; 

vV  :;  ;rj:;.       ;   CLOSING  EXERCISES 

Favorable  action  was  taken  on  the  recommendation  that  ar- 
rangements be  made  with  the  International  Railway  Fuel  As- 
sociation for  the  holding  of  the  conventions  of  the  two  associa- 
tions consecutively  for  the  purpose  of  jpermitting  those  who  are 
members  of  both  associations  to  atten|d  the  conventions  with  a 
reduction  in  the  amount  of  time  these  rnembers  are  absent  from 
their  roads.  The  matter  was  left  to  ithe  executive  committees 
of  both  associations  for  final  adjustment. 

Warren  S.  Stone,  grand  chief.  Brctherhood  of  Locomotive 
Engineers,  was  elected  an  honorary  mfmber  of  the  association. 

The  attendance  was  404  members ;  the  secretary  reported  a 
membership  of  1.061,  and  the  treasurer  reported  a  cash  balance 
of  $7.-^00.  The  following  officers  were  elected  for  the  ensuing 
year :  J.  R.  Scott,  president,  St.  L.  &  S.  F. ;  B.  T.  Feeny,  first 
vice-president.  Illinois  Central ;  H.  F.  Hjenson,  second  vice-presi- 
dent, N.  &  W. ;  W.  L.  Robinson,  third  vice-president,  B.  &  O. ; 
G.  A.  Kell,  fourth  vice-president.  Grand  Trunk ;  A.  G.  Kinyon, 
fifth  vice-president,  S.  A.  L. :  David  Meadows,  treasurer,  M.  C, 
and  W.  O.  Thompson,  secretary,  N.  Y.  C       ,,;:•-•,;•,:..   .V  ;v-'  -  ': 

Chicago  received  the  highest  number  of  votes  as  the  place 
for  holding  the  next  convention.  i 

Covert XG  Steam  Pipe  Flanges. — In  cbvering  steam  piping  it 
is  often  the  practice  to  omit  the  coveriilg  from  the  flanges  and 
sometimes  from  the  valves  and  fittings.  While  the  heat  thereby 
lost  may  or  may  not  represent  an  item  «qual  to  the  cost  of  the 
covering  and  labor,  the  expansion  and !  contraction  effect  will 
eventually  result  in  damage  to  the  pipiiig. — Power. 
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NEW  YORK  CENTRAL  SMOKE-WASHING 
^'>V^;>:.  .    PLANT*.  :': 


'  :]  /^'-fy  BY  M.  D.  FRANEY  .y-'y-'-.. 

Master  Mechanic,  New  York  Central,  Elkhart,  Ind. 

The  New  York  Central  engine  house  in  Chicago  is  located  at 
Eiiglewood  station,  near  Indiana  avenue  and  63d  street.  It  is 
adjacent  to  the  White  City,  a  popular  amusement  park,  and 
surrounded  by  a  very  desirable  residential  district.  The  citizens 
are  very  insistent  on  the  abatement  of  smoke,  and  object  to 
tlie  excessive  use  of  the  blower  which  is  sometimes  necessarj- 
for  this  purpose.  While  the  New  York  Central  locomotives  west 
of  Buffalo  are  equipped  with  the  steam  jet  smoke  consumer, 
which  induces  a  flow  of  air  above  the  fire  and  under  the  brick 
arch,  and  large  blower  capacity  consisting  of  two  Ij^-in-  blow- 
ers, one  on  the  right  and  one  on  the  left  side,  it  is  found  that 
these  appliances  are  of  little  assistance  in  the  elimination  of 
smoke  when  building  a  new  fire  in  a  cold  locomotive.  This 
was  the  great  problem  which  confronted  the  mechanical  officers 
of  the  New  York  Central  in  1910,  when  it  was  found  necessary 
to  build  a  new  engine  house  and  terminal  facilities  at  the  En- 
glewood   station. 

O.  M.  Foster,  master  mechanic  in  this  territory  at  that  time, 
after  a  careful  study  of  smoke-washing  devices,  which  had  been 
tried  at  other  places  with  partial  success,  conceived  the  idea  of 


cnt  smoke  washer  at  Englewood  was  designed  and  constructed.; 
The  only  drawback  was  in  securing  material  that  would  with- 
stand the  powerful  action  of  the  various  acids  resulting  from : 
the  combination  of  the  gases,  the  solids  and  watei. 

The    Englewood    engine   house   has   30   stalls,   in   which    from 
80  to  100  locomotives  are  handled   every  24  hours.     It  is  built 
without  a  single  smoke  jack  leading  direct  to  the  atmosphere.; 
In  washing  the  smoke,  a  large  concrete  tank  is  used,  22  ft.  by 
32  ft.     This  is  subdivided  by  separating  walls  into  three  basins,: 
each  of  which  is  lined  on  the  interior  with  dressed  lumber  set\ 
in   about   V/2   in.    from   the   concrete.     The   space   between   the 
concrete  and  the  lining  is  filled  with  tar.     Wooden  pins,  instead, 
of  nails,  are  used  for  fastening  the  lining,  in  order  to  resist  the 
action  of  the  acids.     The  drawings  show  the  plan  and  elevation 
of  the  tank,  the  stack,  the  three  hoods,  the  three  ducts  connect- ' 
ing  the  fan  with  the  concrete  basin,  the  fan  and  motor  and  the . 
elbow    connecting   the    fan    with    the    large    smoke    duct    in    the 
engine  house  to  which  the  smoke  jacks  connect. 

A  large  smoke  duct,  60  in.  in  diameter  at  the  center  and 
tapering  to  36  in.  at  the  ends,  extends  around  the  engine  house 
just  under  the  roof  and  directly  above  the  smoke  stacks  of  the 
locomotives  when  the  latter  are  headed  in  and  standing  in 
normal  position.  This  smoke  duct  was  built  of  transite  mate- 
rial, and  is  connected  with  drop  pipes  leading  down  to  each  pit. 
In  each  of  these  drop  pipes  is  a  damper  which  is  closed  when 


'P/crSth 


Locomotive  Smoke-washing   Plant  at  the  Englewood  Engine  House 


forcing  the  smoke  through  a  large  body  of  water  by  means  of 
a  fan,  separating  the  unconsumed  carbon  from  the  gas,  permit- 
ting the  latter  to  escape  through  a  high  stack  and  holding  the 
carbon  and  other  solids  in  suspension  in  the  water.  D.  R. 
MacBain,  superintendent  of  motive  power,  who  had  made  a  life- 
long study  of  smoke-abatement  devices,  approved  of  the  plan. 
A  small  plant  was  built  at  Elkhart,  Ind.,  capable  of  taking  care 
of  one  locomotive,  which  gave  results  beyond  expectation.  To 
more  thoroughly  test  the  device,  an  experimental  plant  was 
built  at  Collinwood,  Ohio,  to  take  care  of  several  locomotives. 
With  the  data  collected  from  this  experimental  plant,  the  pres- 

.  *  From  a  paper  presented  at  the  tenth  annual  convention  of  the  Interna- 
tional Association  for  the  Prevention  of  Smoke. 


the   jack    is   not    in    use.      Leading    from    each    drop    pipe    is   a^ 
telescopic  jack  made  of  cast  iron  and  supported  from  the  roof. 
These    telescopic    jacks    have   vertical,    lateral    and    longitudinal 
movement  to  accommodate  diflferent  positions  of  the  locomotive  • 
stack.    They  are  raised  and  lowered  by  a  walking  beam,  counter- 
balanced with  a  weight  and  operated  from  the  wall  of  the  engine' 
house.     The  damper  is  opened  and  closed  from  this  same  point.'; 
Near  the  center  of  the  house  a  large  elbow  connects  into  the  > 
top  of  the  60-in.  transite  duct  and  leads  down  to  a  78-in.  steel 
plate,  double-inlet  fan,  capable  of  handling  68,000  cu.  ft.  of  gases 
per  minute  at  500  deg.  at  a  total  static  pressure  of  14  in.  at  the. 
fan  outlet,  and  at  a  speed  of  950  r.p.m.     The  fan  is  belt-driven' 
by  a  300  hp.  constant  speed,  300-400  r.p.m.  motor.    A  smoke  duct- 


li?^ 
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leads  from  the  fan  to  each  of  the  three  concrete  basins,  the 
outlet  to  each  duct  coming  directly  under  the  hoods  referred  to 
above.  There  are  three  hoods  in  each  tank.  The  top  of  the 
interior  hood  is  open,  while  the  top  of  the  second  hood  is  closed 
similar  to  a  bell ;  the  top  of  the  third  or  outer  hood  is  open  and 
connects  with  the  stack,  which  is  approximately  60  ft.  high. 
The  three  smoke  ducts  leading  from  the  fan,  the  hoods  and  the 
stack  are  made  of  wood  pinned  together  with  pegs  instead  of 
hails.  The  lower  portions  of  the  three  hoods  extend  down  in 
the  concrete  basin  and  are  submerged  in  the  water. 

An  8-in.  hole  is  provided  in  each  of  the  separating  walls  to 
insure  a  uniform  level  of  water  in  the  three  basins.     A  special 


to,  the  gases  are  engulfed  bjTthe  spraj'  and  wave  action  of  the 
water  and  pass  out  through  the  top  of  the  first  hood  into  the 
second  hood  or  bell,  which,  it  will  be  remembered,  has  a  closed 
top.  They  are  forced  down  below  the  lower  edge  of  this  hood 
and  pass  to  the  third  hood,  and  out  of  the  water  into  the  stack. 
The  carbons  and  solids  are  separated  from  the  gases  as  they 
are  forced  through  the  water  land  rise  to  the  top  of  the  water 
in  the  tank  in  the  form  of  a  black,  foamy  scum.  The  gases 
pass  out  through  the  stack  asja  white  vapor,  practically  odor- 
less. In  handling  80  locomotives  in  24  hours,  from  8  to  10 
I)arrels  of  carbon  are  obtaine4  from  the  smoke  washer.  This 
has  the  appearance  of  lampbladc,  and  is  thoroughly  steam-dried 


>.:  ■■• .,,  .■.>.: 


■i    ■■-.■: 
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after  it  is  taken   from  the  smoke  \  asher.     An  analysis  of  this 

material  is  as   follows : 


•.^^^^:';^- 


overflow  pipe  is  provided  to  maintain  14  in.  of  water  in  the  tanks 
and  to  prevent  the  carbon  from  escaping  into  the  sewer.  A 
1^-in.  high-pressure  steam  jet,  with  proper  elbow  and  nozzle 
pointing  toward  the  outlet,  is  located  in  each  of  the  three  ducts 
and  close  to  the  concrete  tank.  The  purpose  of  these  steam 
jets  is  to  accelerate  and  thoroughly  mix  the  gases  with  the  water 
and  prevent  them  passing  through  the  water  in  large  bubbles. 
The  gases  are  forced  from  the  fan  through  the  three  smoke 
ducts  into  the  water,  passing  out  into  the  first  hood.  The  water 
toeing  thoroughly  agitated  at  this  point  by  the  steam  jets  referred 


Moisture     ,  *  ,'V»  V'».i>.'r»*? ' 
("arbon     ................ 

Sulphur    

Iron   oxide    

Silica     •  •  • • 

Calcium  oxide   , 


..  j  >.'.ji'. .  .  .?.<^  per  cent  V-.  i  V 

82.6  per  cent  ''■'^•■^•■- ' 

2.6  per  cent  .  "'".^  ',■ 

8.7  per  cent  ■._. '  ''j- 

1.8  per  cent  ;  ■•"■>'.•': 

trace  '  '  ■"  ' 

are  retained   in  the  water. 


The  sulphur   and   sulphuric  acids 
The  city  smoke  department  of  Chics|po  and  the  nearby  residents 
are   well   pleased   with   the   results   obtained   and   on   numerous 
occasions  have  complimented  the  pUnt  very  highly. 
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The  estimated  cost  of  makinp  such  an  installation  is  from 
$15,000  to  $18,000,  where  the  property  conditions  are  favorable. 
Owing  to  the  property  conditions  and  to  the  fact  that  the  Engle- 
'.wood  plant  is  an  experimental  one,  the  actual  cost  was  some- 
what greater.  We  made  an  investigation  some  time  ago  as  to 
the,  cost  of  operation  : 
■"^■V-^' ■  "      COST  OF  OPERATION  PER  DAY  OF  24  HOURS      ■•'-"- 

Water,   18,255  gallons,  @    7  cents  per  M. — ...'.;.'.  .vVvL,.-.. 

Coal,  10.86  tons,  (S>   $1.75  per  ton .-. .  ,'v.  .■...'.. 

Electricity,  3,360  kilowatt  hrs.,  '»   $0.0129 .,;.-,,*•. 


►  •:»  '•'•  '•..• 

•    «f  •  ^''  •   •  • 


$1.28 
19.00 
43.34 


■  TOtpt'-'i  •'  «:«>i 


»  *  i'.*..#,W.  ♦.»  »  •  !i  ■•  •  m't 


; ,  iV  i  ...>  ;^3.62  : 


SAVING   EFFECTED  BY  THE   USE   OF   WASHER   PER   DAY   OF   24 

HOURS. 

Fires  maintained    ...,,>..,.,,......  $40.80 

New  fires  built ^ . ,'.;.- i!;-. . . ; , , . , . . .  >        7.11 

Reduced  electrical  cost  due  to  slidin^r  scale  rate.  .4....;.-^,.v, .,;....,' •       i.i2 


Total    


, .   $56.43 


This  makes  the  net  cost  of  operating  the  washer  $7.19  per 
day  of  24  hours  ($63.62  less  $56.43).  It  is  expected  that  we  will 
be  able  to  find  a  profitable  use  for  the  lampblack  reclaimed  by 
the  smoke  washer.  This  would,  of  course,  result  in  still  further 
decreasing  the  net  cost  of  operation  and  might  possibly  show 
a  profit. 

We  have  found  that  where  the  fires  are  properly  started  the 
draft  from  the  fan  is  sufficient  to  draw  off  the  gases  from 
the  locomotive  without  the  use  of  the  blower.  This  means  a 
decided  reduction  in  the  amount  of  water  used,  due  to  not 
'using  the  steam  blower,  and  also  means  a  decided  saving  in 
:  xroal  consumption,  due  to  the  reduced  draft.  While  we  have 
quoted  the  results  of  some  tests,  it  is  difficult  to  obtain  a  set 
figure  as  to  the  amount  of  coal  and  water  consumed  by  an 
engine  at  a  terminal,  due  to  varying  conditions,  such  as  smoke 
restrictions,  temperature  of  the  weather,  and  the  human  ele- 
ment or  fire-up  men.  However,  the  tests  showed  to  our  entire 
satisfaction  that  the  coal  and  water  consumption  is  materially 
reduced  on  engines  stored  under  the  smoke  jack  and  influ- 
ienced  by  the  draft  of  the  smoke  washer  fan.  The  tempera- 
ture of  the  firebox  is  more  even  and  the  fire-up  man  is  able  to 
handle  a  larger  number  of  locomotives. 

This  smoke  washer  is  operated  under  patents  controlled  by 
the  American  Smoke  Washing  Company,  incorporated  in  Il- 
linois, of  which  .S.  K.  Dickerson,  5120  Greenwood  avenue. 
Chicago,  is  secretary. 


PREPARED  PAINTS  FOR  METAL  SURFACES* 


.  >*. 


/>•.■■;•.;:.  yy  %~  :;•:.       by  henry  h.  Gardner    >,;-^:    ■■■.  ''-^!./''.:C:^, 

Assistant  Director,  The  Institute  of  Industrial  Research.  Inc..  ■:" : 
Washington,  D.  C. 

In  designing  protective  coatings  for  metal  the  modern  prac- 
tice has  been  to  apph*  the  results  available  from  researches  into 
the  cause  of  corrosion.  These  results  have  shown  that  ma- 
terials of  a  basic  nature,  or  substances  which  contain  soluble 
chromates,  prevent  the  rusting  of  iron.  For  this  reason  pigr:- 
ments  of  a  basic  nature  or  pigments  containing  the  chromate 
radical  have  come  into  wide  use  in  the  manufacture  of  pro- 
tective paints.  That  they  are  the  best  pigments  for  this  pur- 
pose has  been  proved  not  only  in  practice,  but  also  in  the 
Atlantic  City  tests.t  which  were  made  on  a  series  of  300  large 
steel  panels,  using  nearly  100  different  pigment  paints.  Apply- 
ing the  results  of  these  tests  to  the  practical  manufacture  of 
protective  coatings,  the  writer  will  discuss  the  use  of  the  various 
pigments  under  separate  headings,  taking  up  the  composition 
of  the  most  widely  used  colors  for  metal  painting,  namely,  red, 
gray,  black  and  green.  Most  of  the  paints  outlined  herewith 
are   suitable   for   the   painting  of    structural    steel,   bridges,   steel 

'Presented  at  the  Forty-sixth  Annual  Convention  of  the  Master  Car  and 
Locomotive  Painters'   Association. 

tFor  full  description  of  tests  and  further  information  see  Proc.  Amer. 
Soc.  for  Test.  Mater.,  Vol.  IX,  190Q.  pp.  203  and  204:  Vol.  X,  1010,  pp. 
79-86;  Vol.  XI,  ion,  pp.  102104:  Vol.  XIII,  1^13,  pp.  369-371;  Vol.  XIV. 
1014.   pp.   259  and  260.     ,   .      .    ; .  ^  .  .-         :.  ;.„,.  ..  ;.    .... 


rafiroad  cars  and  flquipment,  ornamental  ironwork,  poles,  posts;.. 
and   for  general   work  on   metal   surfaces.  '•    '  "  =^'  • 

Red   Lead   Priming   Paints.— It   is  well    understood    that    one  \ 
of  the  most  valuable  properties  of  red  lead  is  its  ability  to  set  ■■j 
up  to   a   hard,    elastic   film    that    shuts   out   moisture   and    gases  ,:■ 
which    are   apt    to   cause   corrosion.      This    cementing    action    is  j^- 
due    to    the    presence    of    unburnt    litharge,    a    pigment    which:-..: 
rapidly   reacts  upon  linseed   oil   to   form   a   lead   linoleate   com-  iv 
pound.     It  will   readily  be   seen,   therefore,   that   red   lead    free 
from  litharge  has  no  cementing  action  and  should  not  be  con- 
sidered more  protective   than   iron  oxide  or   any  other   similar 'i/  ; 
neutral  pigment.     It  is  thoroughly  essential  that  red  lead  should-;^ 
be  highly  basic   and   should   contain   a   considerable   percentage  <f 
of   litharge,    if    it   is   to   protect    iron    from    corrosion.      It    is    a.;.', 
growing    custom    to    use    prepared    red-lead    paints    made    from.:... 
finely  divided   red  lead   ground  to  a  fluid   condition   in  linseed  - '. 
oil.     Such  paints  remain  in  excellent  condition  for  a  long  period 
of  time.     They  have  a  high  protective  value  and  are  well  suited^'  : 
for  general  purposes.     They  are   used   extensively   for  priming  .,•• 
steel  vessels.     The  Navy  Department  has  found  that  inert  pig-.-.:., 
ments,  such  as  silica  and  asbestine,  give  good  results  when  used  :!  -;■ 
in   ready   mixed    red-lead   paints,   their   action   being   to  prevent; 
settling  of  the  red  lead  upon  storage.  '\^^:  ':-.:'y:.':J''\^ '■':/' fX''-^^ -rU 

A  specification  which  may  be  used  by  the  grinder  when  pur-/..., 
chasing  dry  red  lead  prepared  paints  is  given  herewith: 

1.  The    dry    pigment    to    be    the    best    quality,    free    from    all    adulterants,  •' 
and  to  contain  not  less  than  85  per  cent  nor  more  than  oo  per  cent  PbsO*,-''- 
the  remainder   being  practically  pure  lead  monoxide   (Pb<J). 

2.  It    shall    contain    not    more    than    0.1    per    cent    of    metallic    lead,    nor    • '.; 
more  than  0.1   per  cent  of  alkali  figured  as  Na^O.  y  ../ 

3.  It  shall  be  of  such   fineness  that  not  more   than  0.5   per  cent   remains  r';" 
after  ^^  ashing  with  water  through   a  No.  21   silk  bolting-cloth  sieve.  ■' 

Note. — If   desired,    the    gram    weight    of   the    red    lead    may    be    specified,  -r  >■, 
Extremely  light,   fluffy  red   lead   should   run   from    10   to   13   grams  per  cubic-.'' 
inch.      Medium    red    lead    will    rtin    from    13    to    16    grams   per   cubic    inch.    ; 
Heavy  red  lead  will  run  from  17  to  19  grams  per  cubic  inch.  .•.■.•■ 

Composition  of  Rcd-Lcad  Priming  Paints. — Tlie  cost  of  red-  ..;. 
lead  paints  is  a  subject  of  vital  importance  to  the  large  user.;V. 
Red   lead   may  be   produced   in   different  physical    states.     Ordi--;.. 
narily  the  grade  that  has  been  overburned  is  extremely  heavy,   .•'^. 
1  cu.  in.  weighing  from  18  to  20  grams.     For  the  production  of    ' 
a  pai'it  from  such  red  lead,  according  to  the  formula  used  by 
one  large  consumer,  the  following  quantities  would  be  required :  ; 


Red   lead    ........ 

I-inseed  oil    . . .  .■.  , 

Petroleum    spirits 
Drier    


26  lbs.  ; 
>  gills' 

igttta. 

3  gills 


■  -This  would  produce  approximately  1  2/5  gal.  of  paint.  Each 
gallon  would  contain  about  20  lb.  of  red  lead,  the  actual  cost- 
of  the  red  lead  itself  being  in  the  neighborhood  of  $1.60.  A 
red  lead  of  a  much  better  protective  value,  containing  from  10 
to  12  per  cent  of  free  litharge  and  produced  in  an  extremely 
fine  physical  state  of  comminution,  so  that  1  cu.  in.  would  not- 
weigh  over  12  to  15  grams,  would  produce  a  paint  of  exactly 
the  same  body  on  the   following   formula: 


Red    lead 

Raw    linseed    oil.  .  , 
Turpentine 


26  gius- : 

3«iU» 


This   would   produce  approximately   lH   gals,  of  paint,  eacbf^ ;.  .•• 
gallon   of   which    would   contain   about    15    lb.   of   red    lead,   the.'.    '     • 
actual  cost  of  the  dry  pigment  per  gallon  being  in  the  neigh-  "     -- 
borhood  of  $1.20.     Red  lead  of  still  lighter  gram  weight  could         -.  ' 
be  used,   so  that  a  still   smaller  quantity  of  pigment  would   be  •.•..-;  .. 
required  per  gallon  of  oil.     The  durability  of  such  paints  should 
compare  favorably  with  those  containing  very  high  percentages 
of  red  lead  of  high  gram  weight.     Pi.cments  of  an  extremely,':  v 
light  nature,  such  as  lampblack,  grind   in  very  large  quantitiesv.'-   '  ' 
of  oil,  yet  their  films  are  more  elastic  and  durable  than  many  ■••-'.■' 
paints  which  are  composed  of  much  pigment  and  little  oil.        ..v   :'./;. 

Red  Paints. — Iron   o.xide  has   always  been   one   of   the   most      ■ 
widely  used  pigments   for  the  manufacture  of  protective  coat- 
ings.     Oxides    that    are    free    from    acid    or    soluble    substances 
give  the  best  results.     There  are  many  grades,  from  the  bril- 
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liant  Indian  reds,  containinp:  98  per  cent,  down  to  the  natura' 
mined  brown  shale  oxides,  containinp  from  30  to  60  per  cent 
of  ferric  oxide,  the  balance  being  silica,  clay,  etc.  Venetian 
reds,  consisting  of  about  equal  parts  of  ferric  o.xide  and  cal- 
cium sulphate,  are  also  quite  widely  used.  It  is  customary  to 
add  to  iron  oxides  from  10  to  20  per  cent  of  zinc  chromate, 
zinc  oxide,  or  red  lead,  in  order  to  make  them  rust  inhibitive. 
Such  red  paints  are  widely  used  for  application  to  tin  roofs, 
metal  siding  and  general  structural  steel.  Red  paints  made 
from  basic  lead  chromate  (American  vermilion),  the  pigment 
which  gave  the  best  results  in  the  Atlantic  City  tests,  would 
doubtless  be  the  most  economical  in  the  long  run,  but  the  high 
cost  will  probably  prevent  their  use  to  any  great  extent.  The 
use  of  a  percentage  of  basic  chromate  of  lead  in  iron-oxide 
paints  is  to  be  approved. 

Gray  Paints. — Mixtures  of  white  lead  (basic  carbonate  or 
basic  sulphate)  and  zinc  oxide,  tinted  gray  with  carbon  black, 
are  widely  used  and  give  excellent  results  in  every  climate. 

A  valuable  rust-inhibitive  coating  for  general  priming  or 
finishing  work  may  be  prepared  from  sublimed  blue  lead.  The 
use  of  two  parts  of  blue  lead  and  one  part  of  linseed  oil  con- 
taining about  5  per  cent  of  turpentine  drier  makes  a  paint  of 
the  right  consistency.  This  may  be  purchased  in  prepared  form. 
The  rust-inhibitive  value  of  this  pigment  is  due  to  the  high 
percentage  of  lead  oxide  (litharge).  When  purchased  ground 
to  a  paste  in  10  parts  of  oil,  there  should  be  added  approxi- 
mately 5  gals,  of  linseed  oil  and  1  pt.  of  drier  for  use.  A 
specification  for  blue  lead  for  use  in  metallic  paints  is  given 
herewith:  .'■■  ■■v' -:;:■.  ■■..'.  ^'.y.:-  :■'■':.•■■   '•.••:>■     ^•    •"■...■;.  ■■■'^,- 


:'  r.-^-.-'  "■              Minimum 

Maximum 

Lead 

sulphate, 
oxide     . .  . 

.i.'';Ii;,.... . .      44  per  cent 

.'>2        per  cent 

Lead 

.......*. i... .     33  per  cent 

40       per  cent 

Lead 

sulphide 

.   a.^.W  •  *  V-«*».«  .•  •   •    > 

O.S  per  cent 

Lead 
Zinc 

sulphite 
oxide     .  .  . 

•     ••,*•••    •.  «.'.*    »    •    •    •    «l  ;     ...  ,                     .                                  f       - 

3.S  per  cent 
3.0  per  cent 

..':.  Black  Paints. — Black  paints  are  often  preferred  for  the  finish- 
ing coat  on  steelwork,  carbonaceous  paints  being  unsuited  for 
application  direct  to  the  metal  on  account  of  their  rust-stimu- 
lative action.  Carbon  pigments,  such  as  gas  carbon  black,  oil 
black,  artificial  and  natural  graphite  (flake  and  amorphous) 
are  usually  the  base  pigments  used  in  black  paints.  Silica  and 
other  earth  pigments  may  be  combined  with  the  carbon.  The 
slow-drying  nature  of  such  paints  is  lessened  by  the  addition 
of  litharge.  The  use  of  boiled  linseed  oil  as  a  vehicle  is  ad- 
visable. •   :    V 

Magnetic  black  oxide  of  iron  (precipitated)  forms  an  ex- 
cellent black  protective  paint  when  ground  in  linseed  oil.  The 
slightly  basic  character  of  this  pigment  accounts  for  its  in- 
hibitive value.  The  natural  variety  of  black  magnetic  oxide  of 
iron  is  al.so  suitable  for  this  purpose,  but  should  be  tested  for 
freedom  from  soluble  acid  impurities  before  use.  Willow 
charcoal  is  not  made  in  commercial  quantity;  its  use,  there-  . 
fore,  will  be  restricted.  Its  inhibitive  value  depends  on  the  ' 
basic    nature   of   the   impurities    present. 

Green  Paints. — Mixtures  of  zinc  chromate  and  Prussian  blue 
in  oil  are  highly  inhibitive  and  have  proved  satisfactory  in  long 
service  tests.  Chrome  yellow  tinted  with  black  oxide  of  iron 
to  an  olive  .shade  is  permanent  and  protective.  Chrome  green 
made  from  lead  chromate  and  Prussian  blue  is  generally  used 
when    precipitated    upon    a    barytes    base. 

Painting  Galvanized  Iron. — Roofing,  siding,  railing,  drain 
pipes,  cornice  work,  etc.,  constructed  of  galvanized  iron  re- 
quire painting  if  they  are  to  be  kept  in  a  go6d  state  of  preser- 
vation. Paints  are  apt  to  peel  from  galvanized  iron  on  ac- 
coimt  of  the  smooth,  spangled  surface.  This  condition,  how- 
ever, is  obviated  by  first  treating  the  metal  before  painting  with 
a  solution  of  copper  salts.  Such  a  solution  may  be  prepared 
by  dissolving  4  oz.  of  copper  acetate,  copper  chloride  or  copper 
sulphate  in  one  gallon  of  water.  By  brushing  on  this  solution 
the  galvanized  iron  is  roughened,  a  thin  deposit  of  copper  being 
plated  out  over  the  surface.  After  an  hour  or  so,  the  surface 
may   be    lightly   brushed   and    then   painted    with    a    thoroughly 


inhibitive  oil  piaint.  Firmly  adpering  films  are  thus  produced. 
Painting  Tinned  Surfaces. — Tin  plate,  such  as  is  used  for 
roofing  and  siding,  will  rapidlj^  corrode  unless  protected  by 
paint.  The  pin-holes  present  i^  the  tin  coating  on  the  steel 
base  metal  act  as  pockets  to  ca<ch  moisture,  which  causes  rust 
spots  and  pit-holes.  Before  apiilying  paint  to  the  sheets  it  is 
advisable  to  rub  the  surface  of  the  tin  with  a  cotton  rag  saturated 
with  benzine  or  turpentine.  This  will  remove  the  palm  oil  that 
is  present  on  the  surface  and  allow  the  paint  to  firmly  ad- 
here. Iron-oxide  paints  containing  an  inhibitive  pigment  are 
widely  used  for  preserving  tin.  The  use  of  15  to  20  per  cent 
of  zinc  oxide,  red  lead  or  zinc  (jiromate  with  a  neutral  bright 
iron  oxide  produces  an  excelleilt  paint.  The  partial  use  of 
boiled  linseed  oil  or  kauri  gum  itiixing  varnish  will  add  to  the 
gloss  and  water  resistance.  Suth  paints  are  also  suited  for 
use  on  metal  shingles  and  pressed-steel  siding — plain  black,  gal- 
vanized or  tinned.  For  dipping  purposes,  turpentine  or  high 
boiling  point  mineral  spirits  should  be  used  for  thinning.  Cheap 
driers  containing  a  low  boiling  point  benzine  should  be  avoided. 
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Exhaust  steam  from  the  cylinders  has  been  used  for  some  time 
in  British  practice  for  injecting  the  feed  water  into  the  boiler, 
either  alone  or  in  combining  with  llive  steam.  Injectors  of  the 
combination  type  are  sometimes  made  in  two  sections,  and  some- 
times the  two  parts  are  combined,  in  one  body.  The  drawing 
shows  the  two  parts  of  the  formed  type  separated,  that  at  the 
right  being  the  exhaust  steam  section  and  that  at  the  left  the 
live  steam  section. 

The  exhaust  steam  section  takek  the  feed  water  from  the 
tender  at  atmospheric  temperature  and  raises  it  nearly  to  the 
boiling  point.  In  addition  to  the  heating  effect  a  pressure  of  70 
lb.  per  sq.  in.  is  exerted  on  the  wat^r,  and  it  is  delivered  at  this 
pressure  and  temperature  to  the  liv^  steam  section,  which  forces 
it  into  the  boiler.  With  injectors  6i  this  type  the  temperature 
of  the  water  delivered  to  the  boiler  teaches  270  deg.  F.'^S"''\r  "■: 

Automatic  action  is  attained  in  tfiis  type  of  injector  by  the 
construction  of  the  combining  tube.  This  tube  is  divided  longi- 
tudinally   into   two   parts,    the    uppei    part    being   hinged    to   the 
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The  Exhaust  and  Live  Steam  Sections  of  a  Combination  Type 

Injector 

lower.  When  in  operation  the  tube  acts  as  a  unit  in  the  usual 
way,  but  when  the  jet  breaks  the  two  halves  of  the  tube  are 
forced  apart,  thus  affording  a  temporary  free  outlet  which  is  re- 
quired to  re-establish  the  normal  actio^  of  the  injector.  A  small 
pipe  extends  from  the  live  steam  section  to  the  exhaust  section 
through  which  live  steam  is  supplied  in  small  quantities  to  the 
exhaust  section  in  order  that  it  ma*-  be  operated  when  the 
locomotive  is  standing  or  drifting,  ijn  starting  the  self-acting 
injector  the  steam  and  water  supply  valves  are  opened  and  the 
water  supply  is  regulated  by  a  valve  Un  the  suction  pipe  until 
the  overflow  ceases.  | 

In  the  development  of  the  exhaust  iijector  it  has  been  found 
that,  owing  to  the  presence  of  oil  in  the  exhaust  steam,  the  feed 
pipes  rapidly  become  choked  up ;  a  grease  cap  or  separator  is 
therefore  generally  provided  in  the  exhaust  steam  line,  which 
removes  the  oil  from  the  steam  before    t  enters  the  injector. 
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DESIGN   OF    STEEL   PASSENGER  EQUIPMENT 
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^■':^-j^iZ- ''::'':•'':'";:■•  •'  .•■".  by  victor  w.  zilen  '•?--/c-.---.-^'V::'.-^;:{-t- 

•  ;/'-•.  '.-     Associate,  American  Society  of  Mechanical  Engineers      'V-'.^- 
'  '■•'■  ■■  ■  •'•   ■  '.<■''' \. 

■■^:;-''^^.^':'' .  ■■-"  ■":-■'  :■■■■'•'" '^"SPRINGS  .■'•■'■"  ■•'•',:";.'•--;•■;-:"•: -^■■-^:":-'-''-'; - 

Considerable  information  is  available  on  the  design  of  springs 
and  the  laws  governing  strength  and  flexibility  are  well  known. 
The  effect  on  physical  properties,  however,  of  heat  treatment 
and  other  variables  leads  to  some  speculation  on  the  part  of 
designers  as  to  just  what  should  be  the  proper  allowance  for 
fiber  stress  in  order  to  obtain  the  most  economical  sections.  It 
is  common  practice  to  allow  80,000  lb.  per  sq.  in.  under  maximum 
static  load.  No  doubt  this  could  be  exceeded  if  scientific  treat- 
ment in  manufacture  is  carried  out  with  precision. 

The  method  so  long  used  of  shaping  springs  by  hand,  qiiench- 
ing  them  in  oil  and  afterwards  toughening  them  by  slow  heating 
and  gradual  softening,  the  high  temperatures  being  determined 
In'  color  as  seen  by  the  spring  maker's  eye,  is  extremely  uncer- 
taiBi  •  The  results  obtained  are  not  fully  satisfactory,  because 
much  depends  upon  the  susceptibility  of  the  retina  to  light  as 
well  as  upon  the  degree  of  illumination  under  which  the  observa- 
tion is  made.  New  methods  are  gradually  coming  into  general 
use  in  which  the  furnace  temperatures  are  maintained  under 
close  regulation  and  accurately  measured,  but  some  unreliability 
probably  still  exists,  and  unless  the  various  appliances  are  checked 
up  from  time  to  time  and  kept  in  order  they  maj'  possess  no  ad- 
vantage over  the  older  method.  However,  the  car  designer  is 
interested  in  the  results  obtained  from  the  spring  rather  than  the 
method  of  its  manufacture,  and  since  few  roads  have  modern  ap- 
pliances for  the  repair  of  springs,  the  writer  feels  that  80,000 
lb.  per  sq.  in.  may  still  be  considered  the  maximum  safe  unit 
stress  under  static  load,     n^  V'Xf  ■■.::..  ^"  .t-'v'-^^-^'v^ 

Many  formulas  are  found  for  the  calculation  of  elliptic  and 
semi-elliptic  springs,  all  of  which  are  based  on  the  same  funda- 
mental principles.  The  formula  of  Realeaux  is  quite  generally 
used.     For  semi-elliptic  springs  this  formula  is  •.;.':..  .'  '.f?  •■.'■■   " 

S  n  bh-        -  :  •  >•;  ..V.  ■■::'^:. 


P    = 
D 


(.L 
S    I.- 


•  ■  ^  Tf  .;•.  *  •■  a^  «  •  •(.•'  ••■•>'  1 


C22) 


.    .  h.^:\: 

in    which  -;■/;'"■■—■'•■"''•■  v'"  ■>"  ;"■■■-':'■■■  •  ' '   ■'.  ■  ,V  '■"■■^'■•^■■■.-    ''.■'■■'"■^  J  ■  ■' V'-' 

P   =  static  load  on  one  end.  ■/■'•.'■  ■•,'     .'  ■■■■.•■•,-      ■.-" 

h  =:  Yi   span  in  inches  less    Ji    width   of  band.     ■;■...!.■;'■.'-.";■    .•.■■^•.-    '.■"'•.'■ 

S  =:  stress    lb.    per    sq.    in.  .,..■•_     ._     ;...;.;■.::..••-  .'v.- •■  ••..■..  ■■"••'].■.)■ 

b    =  width   of  plates,   in.        '    ?•    '     -'  'v^-^. '•:,;  .\r  /■-■■/..•;:■•'  r".:!^  ':■. 

n    rz  number  of  plates.  V"  ■■  .   '  "••  •.    ■•V -•'■  ■ 

E  =  modulus  of  elasticity   =:   29,400,000.  .-'.•■•     ,  .A       ..■."..:•■..■  ^^v  • 

h     =  thickness    of    plate    (should    be    about    .02L).    \  ,    .■■■■...  .V     ■■,•■•..",;:'"": 

D   r=  deflection.  •.    .  ■.■.":.■-     '■  '/^■'" j-.-''   ■ 

F'or  full  elliptic  springs  D  has  twice  the  value  given  above. 
The  formula  assumes  that  the  edge  of  the  band  is  ineffective. 
The  ratio  of  full-length  plates  to  the  whole  number  required  is 
%;  the  last  full-length  plate  should  be  tapered  at  the  ends  and 
the  remaining  plates  regularly  shortened  and  tapered.  The  length 
of  the  shortest  plate  should  not  be  less  than  twice  the  len'ith  of 
the  spring  band. 

In  car  work  the  dimensions  of  springs  are  limited  by  available 
space,  and  a  length  of  about  40  in.  between  centers  is  seldom  ex- 
ceeded. For  ideal  operation  the  point  of  suspension  should  be 
chosen  so  that  the  ratio  of  the  static  to  the  dynamic  loads 
will  be  the  same  as  the  predetermined  ratio  of  the  allowable 
static  and  dynamic  fiber  stresses,  but  for  practical  reasons-  a 
point  in  line  with  the  journal  bearings  is  preferable.  Space 
between  bands  must  be  such  that  when  springs  are  solid  the 
stress  may  be  well  within  the  elastic  limit. 

In  the  discussion  of  axles,  it  will  be  remembered  that  thf^  value 


of  H  was  found  by  formula  (11)  to  be  17,277  lb.  This  is  the 
/Centrifugal  force,  due  to  the  weight  on  one  axle,  acting  at  its 
center  of  gravity  and  for  a  given  speed  varies  directly  as  the 
weight  producing  it.  For  any  portion  of  the  car  the  value  of  H 
acting  at  its  center  of  gravity  may  be  found  by  simple  proportion. 
In  Fig.  2  let  '    ■-;"  ,  -  -'•^.■''•'':-'.  ■'■■'-■-^■:■; 

Hi   =:   the   horizontal   force   required   at   the  center  of   gravity   of  the   weight 

above  the  springs. 
H     =   17,277  lb. 

\Vi  =   52,000  lb.  ^=  weight  on  springs  including  weight  of  passengers.        '-'  '■ 
\V    =   weight  on  one  axle  —  31,000  lb.  ■■.••>:-.;.    .  .  -■     ::    ■.'■.■- 

The  value  of  //i  will  then  be  found  as  followftiX"  "  t^  :i' -V  ..-v-  r  .".■ 


Hi    = 


W'l  H   _  52,(HMi 


X    17rJ77    =    29,000. 


W  31,000 

Taking  moments  about  C,  the  intersection  of  the  vertical  arid 
horizontal  center  lines  of  one  of  the  springs,  we  have  for  cquilib- 
riimi  of  the  car  above  the  springs:  ;:;.:.:X-:-i:;y--:^ '.'■'-■:.''■' 

From  this  the  loads  on  the  springs  are  found  Xohi,'-^,i:--:';:.\^V''' 


1     ■ 

Hi   a, 


«'^   <•-•  •^  ''■>>  V^^  *^"^^'^  ^  " 


■     >     •<*•'«« -4 


Aiii 


(24) 


The  latter  becomes 


52.000 


-h 


To 


=    43,600   llj. 


when  the  following  values  are  substituted:-;. 


a    :-    70  in. 
a2  =   24  in. 
ai  =  a  —  a- 
1    =  76  in. 


70  —  24   =  46  in. 


From  this  it  is  seen  that  the  load  per  group  of  springs  due  to 
combined  vertical  and  horizontal  forces  may  be  found  by  (24) 
and  the  space  between  bands  may  be  proportioned   accordingly. 


Cenfer  of  Qrat^i-h^ 
o-f  t^ighf  on        Y"  ^ 


-  Springs 


Fig.  2 


For  the  given  values  P^  was   found  by  formula   (24)   to  br 

43,600  lb.,  while  the  static  load  per  group  of  springs  is  26,000  lb. 

From  formula  (21)  we  know  that  stress  S  varies  directly  as  tlic 

load  P.     Then  let      '  ;   ,-   j         ^ ~.'^'^-■'^■"i\  ^v;  .'v^.^S    .'>V:"';.        .  "v." 

P-   =:   26,000  lb.  maximum  static  load  per  group  of  springs  on  one  side  of 

the    truck. 
Pi  ,=  43,6(»0    lb.    maximum    load    due    to    vertical    and    horizontal    loading 
'     .  combined. 

S^   r=   fiber  stress  for  static  load.  ,.  . .  .     -.  ^. 

.S,.    —   fiber  -Stress  when  springs  are  solid   =    120,000  lb.    "■.■:••.'■■■;-'-•■.■■  ■'-     ■•"•* 

Tlieti  sohing  for  the  fiber  stress  under  static  load  -i:^::''.^^<^r-:\'- 


S.        P2  „ 

s;  ^  Fi  "■■  ^' 


ll 


•  .■•'•••  •-•'•  •-«>  *  ^  • 


/ivvv. .  .(25) 


26.000  X  120.000 


=  71,600  lb.  per  sq.  in. 


43,600 

If  we  wish  to  make  .S"s  =  80.000  lb.,  .?.•  would  be  134,000  lb.! 
which  probably  is  too  high  for  Safety,  and  unless  the  value  of 


5^ 


-  ■.   V*  ■»• 


y\. 


>■■.-.■■■ 


■V 
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Pi,  as   affected  hy  the  position  of  the  springs,  can  he  reduced, 
the  values  of  71,600  and  120,000  for  5"s  and  S^  should  be  used. 

What  has  been  said  in  regard  to  manufacture,  arrangement, 
position  and  dimensions  of  elliptic  springs  is  equally  true  in  the 
case  of  helical  springs.  In  case  of  a  four-wheel  truck,  the 
springs  should  be  as  close  to  the  journal  box  as  possible,  the  top 
of  the  box  being  the  most  preferable  location,  for  the  reason  that 
it  is  the  point  of  reaction  for  all  the  loads.  A  lighter  spring  may 
therefore  be  used  at  this  point  than  at  any  other  location. 

It  is  considered  good  practice  not  to  have  the  diameter  of  the 
rod  from  which  the  spring  is  to  be  made  more  than  one-quarter 
the  outside  diameter  of  the  spring,  and  when  placing  one  spring 
on  the  inside  of  the  other  they  should  be  coiled  right  and  left. 
The  maximum  fiber  stress  allowable  is  between  80,000  lb.  and 
90,000  lb.  when  the  spring  is  compressed  solid.  This  should 
occur  only  when  the  maximum  condition  of  loading  is  reached. 
This  condition  may  be  determined  by  the  same  procedure  fol- 
lowed in  deriving  formulas  (24)  and  (25)    for  elliptical  springs. 

Referring  to  Fig.  2,  .i...  •       ■  .  -  •.     .•.-.      ;  - 

Will       ./..'   '  '•'••■,.  >...■.%•-..:■•'•    ,,••   -r 


Hi 


W 


in  which 


say    30,500   lb.    =    weight   on    springs   including    weight    of    pas- 


VVi 

sengcrs.  ■  ."  •>••,•■•.  .   .    ■•  ■: 

H    =    17,277  lb. 
W    =    wfight   on   axle    =    31,000   lb 


In  this  case  IVi  is  one-half  the  weight  above  the  coil  springs 
'on  one  truck,  since  there  are  four  sets, of  coil  springs.    Substitut- 
ing these  values         ;■       ■      "  ".''' r 

30,500  X  17,27; 


IIt 


=    17,000   lb. 


31,000 

and  if  the  following  values  for  the  dimensions  shown  in  Fig.  2 

are  used  '.:'■:;•;■';''>:  ■,_.'■:.;•.:.  ■";  ./  ■■  ''v>/-'^"  •,  •;.!•::.  '.''':\,>:      ■: :',  '^■•'y 

a    =    66   in.    frtim    tf.p   of    rail    to   the   center  of   gravity   of   the    weight    on 
helical   springs. 

as  =  26  in.  from  rail  to  center  of  springs.     -  ,^:.-.   ^    •.:,../...•  ;  ",  r 

;-     a,    23   40   in  ■.•.■.■..•■■■■.■■    ■■■;■  -;  i  .       "  ,• 

1     =z  76  in. 
the  values  of  Fi  and  .Vs  may  be  determined  by   formulas    (24) 
and  (25) 

.1(1.100      ,      17,000  X   40 


Pi  = 


+ 


76 


—   24,000  11.. 


S, 


l.S.OSO  X   90,000 
24,000 


56.400  lb.  per  sq.  in. 


In  this  case  the  maximum  fiber  stress  of  the  springs  when 
solid  is  90,000  lb.,  which  limits  the  fiber  stress  under  the  static 

load  to  56,400  ^<:^.  r':^:.:^- :---:y,\-\-[  x, :-'::,,  .■'  :      ; 

To  secure  an  easy  ridincr  truck  the  total  deflection  for  helical 
and  elliptical  springs  combined  should  be  as  liberal  as  practical 
conditions  will  permit,  the  limit  being  the  maximum  side  sway 
a  car  mny  have  sidewise  at  eaves  without  exceeding  the  clear- 
ance line  of  tunnels,  bridges,  etc. 

The  rtcjuircd  dimensions  for  helical  springs  will  be  found  by 
the  following  formulas: 

'  S    TT    <V-         -v.,  .   ■ 


U.  r 
4   .S  r- 


tn  w 


iiich 


Gd^ 


»  4    '*■•_•«••  .W^*   *  ■•.".■•  'j>',  •■  ' 


.  (26) 
.(27) 


■y-  -yr 


c.  —  12,600,000.  \:-: 

P   ;=  Ifiad  at  solid  height  in   11).   •"  ;' • 

.S   r=  stress  in  lb.  per  sq.   in.         '".  ' 

d   =  dia.   of   steel   in   in.  '  _:  ^ 

r  =  radius  of  center  of  coil  in   in. 

h   —  solid  height  of  spring  in  in. 

f     =  deflection   in  in. 


in  obtaining  the  deflection  for  one  inch  of  solid  height  //  —  1,  and 
may  be  omitted  in  (27).    Formulas  (26)  and  (27)  may  be  slmpli- 

■'■'••■■  d  IT  <: 

Substituting  c  in   (26) 


1- 

^  s    , 

fied  by  letting  — -—  ~ 
16 

t  and — —  = 

and  k  in  (27);          - 

f  •■•j*  •*]»  H  m  4  ^  i  •-•  •  •  ^-f  * 


►M**-*  *-• 


,  C28) 


(29) 


S  =  80,000,  c  -  15,708,  k  =  .08 
S  =  85,000,  c  =  16,700,  k  =  ,0847 


.S  =  OO.non,  c  -  17,672,  k  =  .08976 
S  =  95,000,  c  =  18,650,  k  =  .09474 
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The  following  table  gives  valies  of  the  constants  c  and  k  for 


values  of  unit  stress  from  80,i 

s  ■;...•.  .:.  .    • 

80,000  ^^;;.V;.,..   -is! 

85,000  16,100 

.  90,000  17,172 

,.-.:     95,000 18.450 


lb.  to  95,000  lb. ; 


k 

.08000 

.08470 
.08976 
.09474 


brake  apparatus   and   the   ad--; 


THE  CAR  DEPARTMENT  AND  THE  EXPEDITING 

OF  PREFERRED  FREIGHT   c^  ^  v  - 
.-4-   :L--..-^..-^^-  Ve'V^v,, 

M.  J.  O'Connor,  special  inspedtor  of  the  New  York  Central, 
read  a  paper  on  "Ways  and  Mieans  of  Expediting  Movement 
of  Cars  Loaded  with  Preferred  Freight"  at  the  September 
meeting  of  the  Niagara  Front  er  Car  Men's  Association  at 
Buffalo,  from  which  the  followir  g  is  taken : 

The  car  department  is  a  prime!  factor  in  the  prompt  and  safe 
movement  of  freight  trains,  and  I  will  endeavor  to  describe 
from  a  car  department  point  oS  view  what  the  contributing 
elements  are :  j 

(1)  By  covering  the  inspectiom  and  necessary  light  or  run- 
ning repairs  to  cars  at  freight  houses  and  industrial  plants  prior 
to  loading  the  cars  it  will  avoid 
later  on,  or  holding  them  for  necessar>^  repairs  after  they  are 
received  in  train  yards ;  as  a  rest  It  trains  can  be  gotten  out  of 
terminals  with  a  minimum  delay. 
V  (2)  The  inspection  of  the  air 
justment  of  brakes  in  the  receiving  yard,  also  the  marking  out 
of  all  cars  on  which  the  air  brakes  are  not  in  perfect  order, 
assists  materially  when  making  ^he  final  air  brake  test  after 
the  road  engine  is  coupled  to  traii^  in  the  classification  yard.  It 
is  a  feature  of  the  inspection  that  should  be  given  special  atten-  . 
tion,  as  it  is  an  acknowledged  fact  that  where  this  is  done  it 
has  been  the  means  of  reducing  the  number  of  burst  air  hose 
en  route,  and  the  consequent  d^iage  to  equipment,  likewise 
serious  delay  to  trains.  •^^1.  '^1^'  .  /•  ^:   '';<:*..?"'■';•-;-  i-^I. 

(3)  Treating  the  journal  bo.xes  pf  cars  after  they  are  assem- 
bled in  trains  will  disclose  whether  the  packing  and  contained 
parts  arc  in  the  best  possible  condition.  Where  this  practice  is 
followed  conscientiously  it  will  r^uce  the  trouble  experienced 
with  hot  boxes  to  a  minimum.  While  this  is  a  failure  the 
railroads  have  always  had  to  contend  with.  I  have  no  hesitation 
in  stating  that  by  specializing  on  this  work  the  trouble  witli 
hot   boxes  can   be   reduced   fully  4)  per  cent.  •  ■•  ^  ^^^  . 

(4)  Co-operation  with  train  crews  is  most  iinportant  from  the 
fact  that  when  cars  are  moving  o  ,er  the  line  they  are  beyond 
the  jurisdiction  of  the  car  inspectcr.  This  co-operation  can  be 
established  to  a  better  degree  and  \understanding  by  having  in-~; 
spectors  in  a  special  capacity  ride  the  important  freight  trains, 
as  this  tiot  only  brings  to  light  tmy  irregularities,  hut  is  a 
means  of  educating  the  train  crewsito  the  nature  of  deffcts  on 
cars;  should  a  slight  defect  develop  while  en  route  they  are 
tiuis  better  qualified  to  know  \\het 
to   a   terminal,    which   knowledge   v 


ctitting  out  of  cars  carrying  prefeired   freight. 


ter  the  car  is   safe   to  move  .  i 
ill    prevent   the    unnecessary    ^. 


".Imports    From    Germ.v.nv. — ImpoUs    from    Germany    into    the: 
United  States  for  May,  1915,  were  oily  $3,172,630,  compared  with 
$14,661,923  in  May,  1914.     The  largeLt  item  was  toys  at  $447,976, 
the  next  being  earthen,  stone  and  c^ina  ware  at  $225,758. — Iron 
Age.      C •'••'-;  ~'..;^.r.': 


HKiHKR  LiNKSH.\FT  Si'EEDS.— In  m  iny  factories,  the  lineshafts 
nm  too  slowly  and  consequently  riost  of  the  machines  pro- 
vided with  cone  drives  are  so  speei 
obtainable  on  the  machine  are  seld<  m  or  never  used.  A  Con- 
necticut manufacturer  of  machine  products  has  set  a  good  ex- 
ample by  speeding  his  lineshafts  sP  that  the  slowest  speeds 
that  can  be  obtained  on  an\-  machink  are  the  slowest  that  ever 
will  be  required.  The  general  effect  has  been  to  use  higher, 
speeds  on  all  work  from  the  lowest  turning  speed  to  the  high- 
est filing  speed. — Machinery.  i  ■■; 


Northern  Pacific  Passenger  Cars 

>>■;:"/;;     Example  of  Standard  Construction  for  Various         :    "v^^/V  i;^ 

V^vf;;    s; ;  r  V     Classes     of     All-Steel     Passenger     Train     Cars      't^'s^^^^y^-''^'-^'' [i 


"■The  Northern  Pacific  has  recently  received  from  the  Pullman  LenRth  over  end  sills  (Dining  Cars)., 

Company  47  coaches.  22  mail  and  express  cars,  17  baggage  cars  vv^X  o ve7  si de  sS .  A"!'!!''. .  ^^"! ! ! 

and  6  dining  cars  of  all-steel  construction,  10  of  the  baggage  cars  S^''  }°  \°P  ,«*  ^°'^{^ •  •  • 

,  ,     .  .  ,       .  ,      ,  Truck  wheels,  number  and  diameter., 

and  4  of  the  mail  and  express  cars  bemg  equipped  with  the  head  Journals    

end  generator  sets  of  which  two  were  of  the  axle  machine  train 


. *.:i . 0.ii.. ... 72  ft.  1 0      in. 
i,,^...,-^:. — 70  ft.  10      in. 


10  ft.    IHin. 
....   4  ft.    5^  in. 

6 — 36  in. 

5  in.  by  9  in. 

The  weight  of  the  coaches  is  141,100  lb. ;  the  mail  and  express 


Northern   Pacific  All-Steel   Passenger  Coach 


lighter  type.    The  interesting  feature  of  these  cars  is  the  marked  cars,  140,300  lb.  without,  and  146,200  lb.  with  the  lighting  dynamo ; 

similarity  in  their  construction.     The  trucks   are   identical,   the  the  baggage  cars,  127,800  lb.,  without  the  lighting  dynamo,  and 

underframe  practically  so,  and  the  framing  only  diflFerent  in  char-  139,800  lb.  with,  and  the  dining  cars,   160,100  lb.     The  coaches 

acteristic  details,  the  coaches  and  diners  being  designed  to  carry  have  a  seating  capacity  of  84,  and  the  diners  30.    Vestibule  ends 


:^=f 


J.S'OrerSide  Silts 


Oes'xS'f/^'Plale. 

>0]in     0    » 


Section  of  Diaphragm. 


e'^i'Plole 


SecHon  o/  Cross  Bearer. 


4x3\iL 


Section  of  Bofshifi 


-4.7k 


SIO 


"■■■:   if--- a'o- ->K- 


^-___5'^|1 >+< j's^". —  _4<___^i!|L__-sir__.'.^^|'_  —)j(/^ — ZIC?4^  ->k-  -2l0i'--i^ 


-211 — ->Tf —  -  — --. — ^— —  -IS3 ; >K--- 


33-- 


^^•L.lJ^\    \     un    1    J^ 


^  Plc,*e 


^  'EM 


•a-v  TT-ff-* 


^V 


i  \-'\^^^--^.r.}-  '   'J^:i'- '■'<  ■•■■■.■..       ■      Underframe   Construction    of    Northern    Pacific    Passenger   Cars  ■■ ''^^ ':''^- ■■:':'..  ''/'^y^i^'^Si'-' .■  j'y: 

a  live  load  of  20,000  lb.  and  18,000  lb.  respectively,  and  the  other      are  used  on  the  coaches  and  diners,  the  side  doors  and   steps 
cars  50,000  lb.    Many  of  the  Northern  Pacific  standard  parts  were      being  wider  than  usual.    The  other  cars  have  stub  ends, 
used  and,  where  possible,  steel  castings  were  used  in  preference  The  coaches  have  a  natural  Mexican  mahogan.v  finish  from  the 

to   forgings.     The  cars  all  have  the   same  general   dimensions,      window    sills   to   the    lower   head    lining   and    7/16-in.    fireproof 
which  are  as  follows :,   .,.  .....  .....-„..       ..-■■,.-.':■  ~;.  ~.,^S^o^  below  the  windows  to  the  baseboard.     The  ceiling  is 


"^-^r^W- 


,!■.'>■         .  .-1 


.'  K     •  •; 


l^'y-0^ 


•516 


RAILWAY     \i;K   (iAZKTTK.    MIXHAXICAI.    KDi'llOX 


V..I.  80.  Xo.  10 


■;.^'.-;i'. 


^  •; 


'   /*n  as   affccte*!   l>y  tUe  jxi-ition   <>l    the   .s]>riii>;s,  c;iii   In-   ntluriil, 
the  vahitis  oi  71.WX»  an<l  lidjHK)  tor  5^-  ami. Vr  should  he-  usc<l. 

What   has  hcen   said   in   regard   to   manufacture,   arranutnunt. 
po-'itiou  an<l  «liniin>ii<m>  oi   elHiuic  springs  is  tciually  trtie  in  tin. 
:  ea<e   of    hehcal    spritiiis.      In    case    ot   a    four-wlicfl    truck,    tlu' 
sj»Tinj.rs  sli«nil«l  he  as  close  to  the  journal  hox  as  possible,  the  top 
of  tile  hox  lieint;  the  most  preferalilc  location,  for  the  reason  that 
it  is  the  piiitit  of  reaction  f<'r  all  the  loads.     A  li.i;liter  sprinj^  may 
there f*»rt' J»c  llscU  at  this  point  than  at  any  other  location. 
;    .    -It  is  consi<kTC'«l  ^oocl  practice  not  to  have  tiio  diameter  of  the 
'    ro«l   from  uliicli  the  sjirint:  is  to  l>c  made  more  tli.in  oiie-(|uarter 
.    l;hc  (Hltsidcdianuter  of  the  sprint,  and  when  placing:  one  >prin:^ 
— on  the  in>i<lc  of  the  other  they  should  he  coiled  ri:>:ht  and  left. 
.Thvnia.ximnTnfiher.  stress  allowahle  is  hctween  SiMM'O  H'.   and 
0(l(it)0   Ih.    wheji    the    spriiiL:    is    comi>re<sed    solid.      This    .-liould 
occur  onlv    when  the  maximum  condition  of  loa<lin.t:  is  reached. 
This  condition  may  he  determiiieil  hy  the  same  procedure   fol- 
lowed in  4erivin}if<»rmnlas   (24  >   and  <2.^>    for  elliptical   -prinu- 
Rcferriu'.j  to  Kis:.  Z. 

in  which  .      .     ■       ^ '■■■'-  ■  .-  • 

\Vi            MVvJft.SOO    Hi.  ,  — ■  .W»-ij{ht    o^^  spriiiKs  including    wtight    t'l    J'i*> 

srtlv;i-rs.                -    -  ■     ;      •     .     '   •'"•   "'  ' '            ■ ".  •:•'  '  ' .:  .      •                                               ■.-  ■' 

H          I7.2;7^.1l^ -.■•■■•■.■■..'-.'-■    ••■.      .:  ■  •      .'  ■ '  •   ..                    ..  -      ■ 

-.;      W   =r   wiiKlit  t.n  axle  ss;.  3f,'>00  !»».;,  ,                     "      v      : 

':.■"'.  Tn  this  case  /[",   is  one-half  the  We1t;ht  ahove  flie  coil  sprintrs 

on  one  tnick,  siucvtlierc  are.  four  sets  of  coil  sprinjis.    Suiisiitut- 

ini;   these  yahivs-.-.\'^^.' ••.■,-.."'  ,V\':  f'       V'''  .'    .'  '■      - 

;  30^500  >i:  17.""" 


•V'  I- 


'X 


*.'•■. ^  ).-■ 


:■■•  .  V..' 


•fj..   •- 


=   17.000   H». 


and  if  the   follouin;..:  valnes  fertile  dimensions  shown  in  Fij:.  J 
are  used  ;■••.    ^'-rri  .,:'■:]../■.'   K:-:':[.:''i; '',/ -^   _■        ';;■■.■'";. 

,n   =   Wi  in,   froiii   ti-v  ol,  :ra^l  V>  tlif  n  iiti-r' nf- j?r«vity  of  ilu-    «<-i«ht   on 
hrlical  sprinii;."!,  '  ■- 

...-»._■  =•  ir.  in.-  troin  t:tif  to  c^wtt-fr  <>f  spriliKS--  ••■■•..'   ;.  -     . 

V>  »i     :  Ai\  in- ^  ■■.'....''■■  .  .;\  ■;■'■•;■:  •'■''■':'.  ',.''■''     ' 

;•-!    :^tuiini    -.^  ,■;  ;;    ;r  ■'•'._.-■  .  ;_;_:::,-._■•■■.;.  .•  ■      ■    '^ 

the  values  of  7*i  and   .C.   may  he  determined  h\    formul.ts    (J4» 

and  (25) 

3i).t<-ii>  


■IN  F 


•;+  aiiii^-ajii  .r24;oo.Mk 


2  4. ('I  HI 


5'>.40(i  Ih.  per  sq.  in. 


f  In  thi-^  oa.x<  the  maximum  fiher  stress  of  the  springs  when 
solid  is  9(MMK»  Ih,.  which  limits  the  fiber  stress'under  the  static 
"lojid  to- ;Th.-K)0;'lh,  ■.;;';>  -v:^;  .  ;;;:v.;.-..-: ,-;  ■'•■■■■•  ;■;.^  -;  •'•:'-.  v.'^'  '' 
:  To  secnrt^  an  eaiy  ridjn'.'  trtick  the  total  deileriion  for  helical 
an<l  ellipllcal  spTin-.:''  comhined  «.hou1d  he  as  liheral  as  jir.  ctical 
con<litions_  will  perniil,  the  hmit  hciu;'  the  maximum  <ide  sw.iy 
a  cac  niuy  hav'e'si<U-\Yisc:'al  e  excccilin-.^  tlu   ilear- 

ari'e  line.of  ttmnels,  hriclges.  etc.     .-      .. 

The  r.  ^nired  dirtunsioij>,f«»r  helical  spring-  will  he   found  \'\ 
the.folhiwUjg  toimulas  :  -■  ■ 

"•'■■-'■■:^--  ■■■:■-■'■"    •:'■"  '■.-,- >i^■■.■:^:'i;■^■-•'■  >:''    -  .  ■ 


,.l-- 


«;.l-.' 


..-.or. 


' ;:i:v'>vi.Mch-,'L' :■■'■-• ,;  •'  ■■.■■■  ^. .■■.;.;■':;  .:-■..  ■,■..'•.•,;     ■       ■■  ■  ,  ; 

■■.;;■.■/■/  r^-ii'.i~'ji:}^>v\^tm:--'y^'/'/\     :■■.:'.     -v  /...■    ^    •-..  ' ■-      .. 

;;•.  •■"■■V   -!».>=;- l(.:iif  jt  s(ili«l  Imubt  i«  11«. ,  ■■■  ■■.       ..■.■:'.  •■ 

.•.  ^    .;;•;'*;  c3  V'TV!*"  .i'l  11>.  por  stf.   in.     • '.   '    '     '.■  :■'  <'  -',    , 

-;  -ll  ■  '        ■■■llv;;.'' !  rlia/  of    sl4-cl    iu   in.  ,     _     '.      '..-:     -;'.•  ;,  ,     ',         •    ;- 

•.:-•%'  .:    r'i^Tfdlius  t>r  cinit'f  irf  c"''  '"'i    in.-*.-     .,!'     ,  .  •  -  ■' ..'      • 

;  ^'^;■.:■  vv  )i  '.  ^'^^jirtiit  IuIkIu  of  sprhij:  in  in,    ■  Vv    ■  •       ;  .'  .;•'.■;,. 

';:;.;  ^/■/:Vf'  V^v'lvilvctitin  in  io.  .^  ^  ■,.;■  >;■'•     -.    'j  ■;         ...    .  :'■''':  ;  .■ 

til  ohtainirig  the  deflection  for  one  inch  of  <oli<l  height  /;        1.  and 
mav  he  f.mitied  in  (27).    Formulas  .(2f) .J  and  (27)  may  he  simpli- 

fie<l  hv  letting  ^^^-4-^         V.  alio- 


10 


si\     Stlhstitntin-  .•  in   (2(>i 


and  k  in  X2f)::-^'- 


15;7rtR,  fc  I-;  .m 
16,7011.  k  r    .V»f«47 


.1-." 


•iT:    ."■■.■     .   -■ 

Jlil  ■;.,■■'" 
.   -  ir  V.      ■    ■■"    ■  ■- 

is^^.  'JO.CirMT.  c 
:S  =  *>5.0m>.  c 


.TJ8> 


.(ift) 


lS,05o,  k  =  .li'»474 


The   following  taMe  gi\e>   \  ahle'«  of  the  coil'^tant.N  c  and  /;    for 
values  of  unit  stress  from  S(),(HKIll..  to  O^.tHK)  lb. 

'     :■■  .      i^  .•    •  ■  V      ■  -  .  k 

HO.OOO    ...". .....,-...     VS.jiW,  ......  .....„>...,. ,    .08000 

H5^6<K    ........  ....;.. l<..*ifl    .....•.......;...:.    .08470 

'»0,00(t 17, «F_'    ............... .08076 
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THE  CAR  DEPARTMENT  AN  I)  THE  EXPEDITINC 
^  OF  PREFERRED  FREIGHT   ^   ^ 


.\I.  I.  O'Connor,  special  in->peJtbr  ol*  the  X'ew  York  rciitral. 
rea«l  a  paper  on  "Ways  and  .\liaiis  of  K.xpeditiug  Movement 
of  ("ars  Loaded  with  I 're  fern  1  Freight"  at  the  .*^eptemher 
meeting  of  the  Niagara  l-'ront  er  Car  Men's  Association  at 
I'.utt'alo,   from  which  the  follow  iig  is  t:iken  : 

The  car  dejiartment   is  a  ])rinn/  i';ictor  iu  the  ]>romi)t  and  safe 
movement    of    freight    trains,    aijd     1     will    eixleavor    to    describe; 
I  rom    a    car    department    point    iii"    view     what    the    contributing; 
ileiuenls  are:  |-      "    -       ■  •  •  .r.   • 

(1)    r.\    ct)verinu    the   inspectir*    and   necessary'   light    or   nin- 


uing  repairs  to  cars  at   freight  ho 
to  loading   the  cars  it    will  avoit 


lati-r  on,   or   holding   them    for   luces-ary   repairs  after  th«'y   are 


received  in  train  \ar(|s;  a<  a  rt  s 
terminals  with  a  minimum  dela\ 
(2)   The    inspection    of    the   air 


ses  and  industrial  plants  jirior 
marking  them  to  repair  track 


' 


justment  (if  brakes  iu  the   receivi  ig  yard,  also  the  markiuu  out 


of   all   cars   on   which   the   air   br;p\ 
assi>t>    materiallv    when    making 


the  road  engine  is  collided  to  trai  i  in  the  classification  yard.     It- 


is  a  feature  of  the  inspection  that 
tion.   as  it    is   an   acknowledged    im 


It   trains  can   be  gotten  f>ut  ot 


iirake    apparatus    and    the    ad- 


<es  are  not   in  perfect  order, 
he    final    air    brake    test    after 


should  he  given  special  atten- 

:t   that    where   this   is   <lone   it 

le   number  of  burst    air   hose 

iiage    to   e(iuipiiiem,    likewise 


b.is  been  the  means  of  reducing  1 
en  route,  and  the  consetjueiit  d;i 
serious  delay  to  trains.  T..--":,  ..\ 
.  (J>  Treating  the  journal  boxes 
ble<l  in  trains  will  disclose  whetli 
jiarts  are  in  the  best  possible  coiu 
followed   conseientiouslv    it    will   rtdnce   the   trouble   experienced 


>f  cars  after  they  are  assem- 
r  the  packing  and  contained 
tion.     Where  this  jiractice  is 


While   this   is   a    failure   the 
nd   with.  I  have  no  hesitation 

this    work    the   trouble   with 
>   jier    cent.    ..    ■   .  ■   '  .-•    • 

is  most   important    from  the 

er   the    line    thev    arc   be\c)nd 


with  hot  boxe-"  to  .i  minimum, 
railroads  have  .always  had  to  eoiUi 
in  stating  that  by  specializing  oi 
hot  boxes  can  be  reduce<l  full\  - 
(4)  (..'o-operatiou  with  train  cre\ 
fact  that  wiun  car*  ari'  moving  « 
the  jurisdiction  of  the  car  iuspect<lr.  This  co-oj»eration  can  l>e 
established  to  a  belter  degree  and  Vmderstauding  by  having  in- 
sjiectors  in  a  s]„cial  ca^iacitv  ride  llie  imjiortant  freight  trains, 
as  this  not  onl\  brinus  to  light  ian\  irrigularities.  but  is  a 
means  of  educaiiu.:  the  train  crewslt(»  the  nature  of  def.-cts  on 
cars;  should  :i  sHght  defect  dexellp  while  en  route  they  are 
llius  biPcr  qualified  to  know  wiutlir  the  car  is  s.afe  to  move 
to  a  terminal,  which  kuowiedue  will  )ir(\<iit  tlu  nnneces-.irv 
cntliir.;   out   of   car-   carrying   i»rcfer|ed    frei'-:lit. 

iMItikTS  l-KoM  <IlK^I\\^.  Imiiorls  from  <iern)an\  into  the 
United  States  for  Ma\.  I'M.^.  w«  re  oily  $3,172,(>3(),  compared  with 
$14.()(d.»>23  iu  May.  l'*14.  The  Iar'..:e4  item  was  toys  at  $447,97(). 
tlu    next  being  earthen,  stuiie  and  cl|ina  ware  at  $225,758.     Iron 


III'. Ill  i<  1. 1. \rsii.\KT  Si'f.Kin*.  in  mlury  f.ictories,  the  lineshafts. 
run  too  sldwly  and  consc(iueiitl>  tpost  of  the  machims  j.ro-' 
\iiled  with  cone  dri\es  are  so  spii-Jcd  that  the  sloui-t  speeds 
obt.iinable  on  the  machine  an-  sildAni  or  never  used.  .\  Con- 
necticut manniacturer  of  machine  Products  has  set  a  goo<l  ex- 
ampK  b>  s|nx(liiig  his  liiushafts  lo  that  the  slowest  ,-peeds- 
that  can  bi-  (vbtaitied  on  any  machiil'  are  the  slowest  th:'t  ever 
will  be  re(|uireil.  Tlu-  -.general  ctTiit  has  been  to  use  higher 
speeds  on  all  work  from  the  lowest^tiiruiug  spee<l  to  the  high- 
est filing  speed.-  Maihiiuiy. 


3-.  .-.•  '-'V-^ 
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Northern  Pacific  Passenger  Cars 


Example   of   Standard   Construction   for  Various 
Classes      of     All-Steel      Passenger     Train     Cars 


r  Tlic  XuitlicTii  Pacific  has  rcccntlv  received  from  the  I'ullman 
t.ojni)any  47  coaches,  21  mail  and  express  cars,  17  hairi^ape  cars 
jiiid  0  dining  cars  of  all-steel  construction,  10  of  the  ha£;s:a,i:e  cars 
ajid  4  of  the  mail  and  express  cars  heinj;  equipped  uitli  the  head 
^eiid  jrenerator  sets  of  \\hicli  t\v<»  were  of  the  axle  machine  train 


Lc-riKth   over   en<i   sills    ( l>ining  Cars) .  .....> 

LenRili   over   end    sills    (Other   Cars) ...  ...i . 

Wi'lth    over    side    silts.  .\  ..;.■.....-........  .■. 

kail    to    top   of   tl-oi»r ..;  .V- .-.>..•--•-•••••••  i 

Truck  wheels,,  nuiiiher  and  diatti'pter . ,  .>  . . . '. 

IttiiMirlls       .  .  -  ,  .  .  .  .  .  '.  .  .  .  .  '.  .  i  i  .  .  .  .-  .  .  .  .  .  .  .  •.  •; 


.., . .72  ft.  10  iti. 
.,.;;?tift.  10  in. 
..  i.lOft.    l^in. 

,■•-;■.;  4  ft.  S'h  in. 
..»-,'.  •  (> — 3'i  in, 
: : i. 5  in.  by  '>in. 


The  wdjrht  of  the  coaclie^  i»  141. KKI  lb.;  ilic  mailaiul  express 


Northern   Pacific  All-Steel   Passenger  Coach  :, 


ligkler  type.    The  interestinu  feature  oi  these  cars  is  the  marked  cars,  140,300  lb.  without,  ami  14<).20{)  lb.  with  the  lishtin!.:  dynamOif 

similarity   in   their  construction.     The  trucks   are   identical,   the  the  ba>;gaire  cars,  127,800  lb.,  without  the  liqhtincr  dvnamo.  and 

nuderframe  i>racticall>   so,  atid  the  framint:  only  different  in  char-  139,800  lb.   with,   and   the  dinin-j   cars.   160.1^   lb.      The  coaches 

acteristic  detail.s.  the  coaches  and  diners  being  dc.sio;ncd  to  carry  have  a  seating  capacity  of  S4.  and  the  diners  30.     Xes.tibidc  en^s 


;^v-i: 


<-■—  - 


oesfsep  /%>*4rv 


\f'Oivr:Si(ieS''/fS 


So'i^CoKPf 
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.     Section  at  Diaphrag'n 
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Underframe   Construction   of   Northern    Pacific   Passenger   Cars 


a  live  load  of  20,000  lb.  aiid  l.^.OOO  lb.  re-^pectively,  and  the  other  ai-e   use(l  on   the  coaclus   and   diners,  the   side  doors   and   steps, 

cars  50,000  lb.    .Many  of  the  Xorthern  Pacific  standard  parts  were  bein.u  wider  than  usual.     The  other  cars  have  stub  ends. 

HM*\  and.  where  possible,  steel  castint-s  were  used  in  preference  The  t'oaehes  have  a  natural  Mexican  malioiiany  finish  from  the 

to   forsiu^s.     The  cars  all  have  the   same  general   dimensions,  window   sills   to  tlte    lower   head    lining   and   7/16-in.    fireproof. 

uhich  are  as  follows!    .;                              .•.;  '  ■  W:.       .•       .          ^  ;:  .'\gasote  below  the  windows  to  the  baseboard.     The  ceilinu  is. 


.  »•-    i     •,.... -^  ;*..■ 
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of  the  half  empire  style,  with  3/16-in,  fireproof  Agasote  head 
lining  finished  in  pearl  color  with  gold  stripes.  The  diners  are 
finished  in  Cuban  mahogany  with  the  exception  of  the  kitchen, 
which  is  finished  in  plain  oak.  Agasote  is  used  below  the  win- 
dow sills  and  on  the  ceiling,  which  is  of  the  full  empire  style.    It 

3-^  j< -■><-- ° -%- 

^  Upoer  Deck  \  Carfires 


red  color  in  the  coaches  to  harmonize  with  the  inside  finish. 
The  baggage  and  the  mail  and  express  cars  have  an  insiie 
sheathing  of  13/16-in.  by  5Jk-in.  poplar,  with  a  ceiling  of  3/16-in. 
Agasote.  A  \%-'m.  poplar Ipartition  separates  the  dynamo  com- 
partment from  the  rest  of  ^he  car.     All  of  the  baggage  and  the 


■•>.'..  .', 


■X-  ' 


■i.'v;-.---- 


2hJ  k.-22i->i<- -ZO- -^-22-->i<- -2^"- ->+<- -2  W - ->^1'-. 


^LL^..2^'^ - ->K__2>j« -_>K_ -19'-^- -2V—^-l9'^'~>\  \^ 


........L< 1010  O^r  End  Sills 

;.  •*   ;:^y'.  ■.     '.  -r> -, ,    .•.•..,.,:■■,.■•      Side    Frame    of    Northern    Pacific    Coaches 


is  decorated  in  pearl  color  with  gold  stripes.  Pressed  prism  plate 
glass  embodying  the  Northern  Pacific  monad  emblem  design  at 
the  center  is  used  for  saloon,  deck  and  gothic  windows  of  the 
coaches  and  diners.  On  the  coaches  the  prism  glass  was  applied 
both  inside  and  outside  at  the  gothics,  while  in  the  dining-room 
of  the  diners  the  space  usually  taken  by  the  gothics  was  incorpo- 
rated in  the  main  window,  making  the  clear  glass  36  in.  high 
by  47  in.  wide.  These  large  and  extra  high  windows  are  par- 
ticularly adapted  to  afford  unobstructed  views.  The  oval  aspect 
of  the  windows,  which  is  the  Northern  Pacific  standard  for 
wooden  cars,  has  been  maintained  in  these  cars.     The  flooring  in 


^1 


Interior    of    Northern    Pacific    Dining    Cars 

the  coaches  and  the  dining  rooms  of  dining  cars  is  of  flc\olith 
the  color  of  wbich  i:>  natural  gray  in  tlie  dining  cars  and  tinted 


mail  and  express  cars  not  equipped  with  dynamos  were  designed 
so  that  they  may  readily  be  so  equipped.  The  mail  and  express 
cars  were  so  constructed  that  the  30- ft.  mail  compartment  can 
readily  be  converted  into  a  40- ft.  compartment,  and  for  that 
purpose  a  blind  door  was  built  in  each  side  of  these  cars. 

All  the  cars  are  equipped  with  Northern  Pacific  special  buffing 
devices,  which  have  a  capacity-  of  350,000  lb.,  and  also  with 
three-stem  couplers  having  8-in.  tandem  draft  gear  using  one 
8-in.  plain  and  one  8-in.  friction!  draft  spring  at  each  end  of  each 
car.  The  coaches,  dining  cars  ajnd  combination  mail  and  express 
cars  are  equipped  with  automati^  deck  ventilators  with  intake  and 
e.xhaust  working  in  conjunction.  Eighteen  of  these  ventilators 
are  provided  for  each  coach  an4  seventeen  for  each  dining  car. 

UNDERjTlAME 

The  longitudinal  sills  are  designed  to  resist  the  maximum 
shock  due  to  buffing,  which  is  assumed  to  be  the  equivalent  of  a 
static  load  of  400,000  lb.  applied  horizontally  at  the  resultant 
lines  of  force  acting  at  the  center  line  of  the  buffing  mechanism 
and  at  the  center  line  of  the  draft  gear,  respectively.  For  this 
stress  only  the  imderframe  members  are  considered,  the  super- 
structure being  considered  as  si^porting  the  underframe  from 
buckling  vertically.  I  ".  ■.   ..   f..  •      •;    v 

The  underframe  is  made  up  entirely  of  plates  and  structural 
steel  shapes  and  is,  in  general,  us«d  on  all  types  of  cars  included 
in  this  article.  The  center  sill  is  of  the  fish-belly  box-girder 
t\pc  w ith  bottom  cover  plates  o  ily  at  the  bolsters  and  cross- 
bearers.  It  is  2  ft.  4  in.  deep  at  ;he  center  and  15%  in.  deep  at 
the  ends.  The  webs  are  5/16-i  i.  plates  spaced  18  in.  apart, 
being  reinforced  with  5-in.  b}-  4-in  by  5^-in.  angles  on  the  outside 
at  the  top  and  with  ZYi-\\\.  by  3  '2-in.  by  '  j-in.  angles  on  both 
sides  at  the  bottom. 

The  top  cover  plate  for  the  stub-end  cars  is  J/z  in.  by  30  in. 
and  extends  to  within  2  ft.  1)4  i  i-  ^^  each  end  sill,  while  that 
for  the  vestibule  cars  is  y%  in.  thi<  k  and  it  extends  a  few  inches 
beyond  the  end  sill.  On  all  of  the  cars  the  center  sills  terminate 
at  the  buffing  plate.  The  body  Ik  Isters  are  of  the  double  type, 
consisting  of  5/'16-in.  pressed  ste  si  pans  placed  back  to  back, 
the  side  members  being  5  ft.  10  n.  apart.  A  cast-steel  center 
plate  is  enclosed  in  the  center  s  11  girder  and  is  designed  to 
receive    the    Coleman    locking    de\  ice.      The    side    bearings    are 


•  '■  ■    ." '  ■ . 


/ .  ■  •    r .  wv 


i  *    '•■-■'    ■•■ 

■".:■••    < 


October,  1915  ■^:'i 


RAILWAY  AGE  GAZETTE,   MECHANICAL   EDITION.; 


519 


:■«-<•;•• 


■  ^'    f ■  »•  , , ,;•  - 


carried  on  8-in.,  18-Tb.  I-beams  located  3  ft.  97^^  in.  each  side  of      bottom  cover  plate,  >^  in.  by  6  in.,  extend  in  single  pieces  from  '^v. 

tie   longitudinal   center    line,    and   extending   between    the   side      side  sill  to  side  sill. 

nembers  of  the  body  bolsters.  The  side  sills  are  5-in.,  11.6-lb.  Z-bars,  extending  in  one  piece    " 


a 


'  -rX' 


,_'_/»  Onfr  Comer  Pos  fe 
-lU  tig 


-'''■•■■'<■'•"',.''' ^'■y-':-'''''--^.:/"^- J^--,' ■' :\- ■' ^r^.     Section    Through  Vestibule    Ends         ;  '\.-  i^^^  "  ^^^A/ . .    ^^i-,^!;^'""'    \ 'Vv  v'     V  ;.  '  ;  ;;' 

^    There  are  two  crossties,  one  9  ft.  3  in.  each  side  of  the  middle  from  end  sill  to  end  sill.     To  the  lower  leg  is  riveted  a  4-in.    V'  : " 

of  the  car.  They  consist  of  3-in.  by  3-in.  by  J^-in.  angles,  to  which  by   3-in.    by   5/16-in.    angle,    to   which    the   outside    sheathing   is   ;.  V' 

is  riveted  a  54-in.  plate.    A  top  cover  plate  %  in.  by  6  in.  and  a  applied.     The  floor  supports  consist  of  3/16-in.  by  3-iii.  pressed    :i^," 


Lj , . ^ ^__^i,!^U:-.^^i^!-i.^ io'4i'--~-'^-f^--i  ^    ■  '" 


^Board 


|<_ 4.'0- -^ 

■  ■:■_       Section    Through    Dummy    End    Frame    ■'- 
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Sectional  Views  of  the  Roof  End  Construction  of  the  Northern  Pacific  Vestibule  Cars 
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of  the  half  cmpife  st>'Ie,  with   3/i6-in,  fireproof   Atrasote  head  red   color   in   the  coaches     d  harmonize   with   the   inside   fihi    f 
lininu  finished  in  pearl  color  with  ^old  stripes.     The  diners  are  The  baggage  and   the  mail  and   express  cars   have  an   insi  e 

finished  in  Cuban  mahogany  with  the  exception  of  the  kitchen,  sheathing  of  13/16-in.  by  5^-in.  poplar,  with  a  ceiling  of  3/16-. 

which  is  finished  in  plain  oak.     Agasote  is  used  below  the  win-  Agasote.     A  1^-in.  poplar  partition  separates  the  dynamo  coi 

dow  sills  and  on  the  ceiling,  whidi  is  of  the  full  emi)ire  style.    It  partment   from  the  rest  of  mie  car.     All  of  the  baggage  and  t   „• 
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is  decorated  in  pearl  color  with  noKl  >tripc.-,.  l'ri-.>t<l  pri-iii  plate 
sUiiiiS  embodying  the  Northern  Pacific  monad  emblem  de>ign  at 
the- center  is  used  for  saloon,  deck  and  gothic  windows  of  the 
coaches  and  diners.  On  the  coaches  the  prism  glass  was  ai)plied 
fioth  inside  and  outside  at  the  guthics,  while  in  the  dining-room 
of  th«'  diners  the  space  usually  taken  by  the  gothics  was  incorpo- 
rated in  the  main  window,  making  the  clear  glass  36  in.  high 
Tw  47  in.  wide.  These  laruc  and  extra  hii^h  \vindows  arc  par- 
ticuiarly  adaple<l  to  afford  unoli>tructcd  vitw.N.  The  oval  aspect 
of  th*  windows.  wliiHi  is  the  N'ortlum  Pacific  standard  for 
wooden  cars,  ha■^  beeti  maititained  in  tlu>i-  cars.     The  tloorin-   in 


.    f •■■'■';!■'■.■.'"'  Interior    of     Northern     P,n..fic     Dining    Cnrs , 

•■/ t.ht»  .coai^lu'S -anti  the  tlining  r»M>ms  of  dining  cars  is.pf  tkwolith 
?    tlK'/fiJorOf  wliicb  i-  n;itiiral  gra>    in  tin-  diniii.;  ciir-  an<l  fiiitrd 


mail  and  express  cars  not  e(iuiii)ed  with  dynamos  were  designd 
SO  that  they  may  readily  be  so  |L'quipj)cd.     The  mail  and  expres> 


cars  were  so  constructed   that 
readily    be   converted    into   a   4( 
purpose  a  blind  dt)or  was  built 

All  the  cars  are  equipped  will 
devices,   which   have   a   capacit> 


Sin.  plain  and  one  8-in.  friction 


he  30- ft.  mail  compartment  can 

-ft.    compartment,    and    for   that 

I  each  side  of  these  cars. 

Northern  Pacific  special  buffing 

of    35(UK)0   lb.,    and    also    with 


three-stem   couplers   having  8-ii .   tandem   draft   gear    using   om 


draft  spring  at  each  end  of  each 


car.  The  coaches,  dining  cars  a  ul  combination  mail  and  cxpres-. 
cars  are  ecpiipped  with  automatii  deck  ventilators  with  intake  and 
exhaust  working  in  conjunctiora  Kighteen  of  these  ventilators 
are  provided  lor  each  coach  and  Seventeen  for  each  dining  car. 

•:':         ■■'■ 'V ''-'  '  Z-^'  '  ■■'     ■■     i^M>*^R*iAME     .;.       ,  ...     '  .      ..  ■•■.■■ 

The  lon.u;itudinal  sills  are  designed  to  resist  the  maximum 
^iiock  line  t»>  bufling,  which  is  as;  umed  to  be  the  ecpiivalent  of  a 
-tatic  load  of  4(K>,(MXJ  lb.  appliei  horizontally  at  the  resultant 
lines  of  for»e  acting  at  the  cente 

ikI  at  the  center  line  of  the  dr; 
■tie--  (nil>  the  niider frame  mem 
structure   beinu    considered    as    supporting   the   underfranie    from 

l>iuklini;  \erticallv.        ;".■•'•  .l'  ^.   'a,   '   ■•'      ^  ' -^  •  - 

-  .-^  .......  ^    .  .. 

The  niideri'raine  i-  made  tip  ei  tirely  of  jdates  and  structural 
-tcel  -liape-  aii<l  i-.  in  L^iiural,  ii-e 
in  till-  article,  'j'lie  center  sill  i 
l\.pr  witli  lii'ttoiii  cover  plalc-s  oi 
1><  arer-.  It  i-  _'  ft.  -I  in.  <leep  at  t  le  center  and  l.^'s  in.  deep  at 
llie  end-.  Tlie  web-  are  .^'l<»-i!.  plates  spaced  18  in.  apart, 
lieiui.;  rtiiifontd  with  .^-in.  by  4-in.  by  yii-in.  angles  t»n  the  outside 


line  of  the  butting  mechanism 
It  gear,  respcrtively.  For  thi> 
lers  are  considered,  the  super- 


on  .ill  types  of  cars  included 

ol    tile    fish-belly    bo.x-girdt  i 

V    at    tile   bolsters   and   cros?>- 


;.t  the  loji  ;iiid  with  3'. .-in.  by  3 
-idi  -  at  the  l.Mttoni.  >..~.:v:"  .•.;••" '■ 
The  top  co\  er  plate  for  the  stu 
.mil  extend-  to  uitliin  1  ft.  1  Vj  ii 
tor  the  \e-tibule  car^  i-  's  in  thic 
liexond  the  end  .>iill.  '  )n  all  of  the 
at  the  bulting  plate.  The  body  Ix 
con-isting  of  .^.  Ut-in.  pre--ed  -te 
the  side  member-  being  .^  ft.  ID 
])late  i-  eiulo-ed  ill  the  CtlltiT  - 
ri-cei\e    tlu-    <  Oletii.in     liukiiiL;     tU' 


;-in.  by    '  _-in.  angles  on  lK)th 


(-end  cars  is   K'   '"•  by  30  in. 

,  oi  each  end  sill,  while  that 

f  an<l  it  exteixls  a  few  inches 
ar-  tile  center  -ills  terminate 
ters  are  of  the  double  type, 

1  pans  placed  back  to  b.ack. 
apart.  .\  ca-t-.-teel  center 
1  i:irtler  and  is  designed  ti> 
ce.       The    -i<le    bearings    are 
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;  .r'rieci  <>ii  f^-'m..  IH  lli.  l-hcams  located  3  ft.  97;;  in    each  sicfe  of       liottonv  cover  plate,  ^4  m-  V>>  ^  >"  •  extciid  in  singl*  pkkre's -from 
;-.!'    loiiKitudinal    center    line,    and    extending    between    tlie    side       side  sill  to  side  sill. 
V  cmhers  of  the  body  bolsters.  :  ^   :      v  /     v/         Tite  side  sills  are  5-in..  ll.d-lb.  Z-bars,  extending:  iti  one  pieces 


:;'-  .1 


s'zj/.e' 


."_"/r". 


■ill  iJio  'r^C;^^:^^L^I^i 


rt     i:.ii-  ':■'-■■  '-.''-     " 


^^^^--^.—^. 


3yi^l^cH  :-  X^^t.8.Sl^ 


,^<._^-,_,.p;^£L__i._^. 


3Pfu3a/aUanarer  f\  4'7.'8.Z** . 


1     ■ '  I      i 


^:       r    r  ^      ^t— :-— '^^;^-r  IfeiTtT:.  >^^^^^,  ^^-^^ 


■(     .-: 


1 


;|ijt:r\.  ■■./^; -^rr' fpT- •:  •^:'--f^f^iv -^ 

■  .   .'  I 

— ^-t 


^f^;.■4iUi:T   /4■r:0S'^;.:■-■ 


•.-  ?\  Vr-    -r  ■:.•-■ 


ei.F3.9'    .      , 

\ 

■■•■'     ■■■\,    ,y  ..:■!;,'.:■'.  ^    ';V- ■■,•.'■■.-:':■;;;-:;  ^• -:■'.;•  .■;■;.,'■     Section    Through  Vestibule    EndS:.;'..;" /■■''-■.   '.   'V  '    ,    V '•'-\/" /.\.-::'  ..^-:->:~-'i' :"'•  0 'V- .■/•.'v;'^- ■ 

'There  are  two  crossties,  one  9  ft.  3  in.  each  side  of  the  middle  from  end  sill  to  end  sill.     To  the  lower  lep  is  riveted  a  4-in. 

";of  the  car.  They  consist  of  3-in.  by  3-in.  by  Vj^-in.  angles,  to  which  by   3-in.    by    .^/16-in.    angle,    to    which    the   outside    shcathinc;    is 

is  riveted  a  ,'4-in.  plate.     .X  top  cover  plate,  j^  in.  by  6  in.  and  a  applied.     The  floor  supports  consist  of  3/ 16-in.   by  5-in.  i>ressed 
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:  Sectional  Views   of  the   Roof   End   Constructibn  of  the    Northern    Pacific    Vestibule   Car 
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i- ;    ..        i ■''••.•■/•:   •«  Horizontal   Section   Through   Side  Construction   of  the  Coach 

Steel  pans,  extending  between  the  center  sill  and  side  sills.  The 
underframe  is  covered  with  1/16-in.  plates.  The  end  sills  are 
%-ir\.  pressed  steel  pans,  12  in.  deep,  extending  between  the  side 
and  center  sills. 
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The  general  construction  of  the  side  framing  in  all  types 
of  cars  discussed  in  this  article  is  similar,  the  clere-story  type 
of  construction  being  used.  The  side  posts  are  J^-in.  pressed 
steel  channel  sections  4  in.  wide  placed  with  the  backs  at  right 
angles  with  the  side  of  the  car.j  The  side  plates  are  4-in.,  8.2-lb. 
Z-bars.  The  upper  and  lower  peck  carlines  and  the  deck  posts 
are  made  of  one  piece  of  J^-ir^  steel  plate  pressed  in  the  form 
of  a  channel.  The  deck  silla  are  3-in.  by  3-in.  by  3/16-in. 
angles.  The  outside  belt  rails!  are  4-in.  by  1^-in.  by  7/16-in. 
dropper  bars,  and  the  inside  |)elt  rails  are  3^-in.  by  l^^-in. 
by  3/16-in.  pressed  angles,  both't  extending  the  full  length  of  the 
car.  The  top  of  the  outside  b^t  rail  is  2  ft.  U  1/16  in.  above 
the  bottom  of  the  side  sill. 

In  the  vestibule  ends  four  d-in.,  23.9-lb.  I-beams  form  the 
door  and  vestibule  diaphragm  p(  sts  and  four  4-in.,  8.2-lb.  Z-bars 
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Vertical    Sections   of   the   Coach   Side   Construction 


Secfion  Througfi.  Center ' 
tfindotr  rosf 


I lo'/^'JL'^Jl-^^^'l'l -^i'H'it-* 

Cross   Section   of  Coach    at  the   Window 


the  intermediate  and  corner  posts.  The  cast-steel  buffer  is 
mounted  directly  on  the  center  sill  ^nd  is  further  reinforced  by 
a  7-in.,  9.75-lb.  channel  2  ft.  AY^-'va.  each  side  of  the  center  line 
of  the  car.  In  the  stub-end  cars  12-iti.,  31.5-lb.  I-beams  are  used 
for  the  door  posts,  and  eight  4-in.,  8.2-lb.  Z-bars  form  the  inter- 
mediate and  corner  posts,  there  being  two  corner  posts  at  each 
corner.  As  in  the  vestibule  end  the  buffer  casting  is  attached 
directly  to  the  center  sill.  .\.n  ant|-telescoping  plate  extends 
across  all  sills  back  of  the  end  sill. 

-    .      ,    .      -INSULATIOJ 
•'■"■-  '>■■•    -^^ 

The  insulation  for  the  floors  of  tht  coaches  and  diners  con- 
sists  of   a   layer   of    J^-in.   ceilinite   cemented   to  the   steel    sub- 
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iloor  and  passing  under  the  six  floor  stringers,  a  layer  of  3-ply 
■  salamander,  an  air  space,  a  course  of  Xeponset  paper  laid  be- 
tween the  two  courses  of  13/16-in.  fir  flooring  and  a  layer  of 
J/^-in.  flexolith  with  wire  netting  laid  on  the  top  course  of 
Avooden  flooring.  The  insulation  for  the  side  and  end  walls  con- 
sists of  a  layer  of  3-ply  salamander  cemented  to  the  inside  of 
tlie  steel  sheathing,  an  air  space,  a  course  of  2-ply  salamander, 
a  layer  of  wool  felt,  a  layer  of  Xeponset  paper,  an  air  space  and 


steel  annealed  axles  with  5-in.  by  9-in.  journals,  36-in.  solid  steel  .  • 
wheels  and  a  distance  of  7  ft.  7^  in.  from  center  to  center  of-;; 
the  Stucki  roller  side  bearings.  Cast-steel  parts  are  used  instead  .: 
of  forgings  where  practicable.  Each  wheel  piece  is  made  of  '. 
one  9-in.,  34.7-lb.  channel  reinforced  at  the  top  with  a  ^-in.  ': 
steel  plate.  The  end  pieces  are  5-in.,  11.6-lb.  Z-bars.  The  spring  ■• 
planks  are  5/16-in.  by  13i^-in.  by  5-ft.  bj/l-in.  plates.  The  truck.  -" 
bolster  is  cast  steel.     The  center  plates  of  the  car  body  and  tlie  .  . 


■W'OOoi-'''-'^''—-  '—- 

Side    Frame   of    Northern    Pacific    Baggage    Cars 


„22^4_i2_4.-?^  i>4  : : 


a  layer  of  3/16-in.  ceilinite  cemented  to  the  Inside  lining.  The 
insulation  for  the  roof,  including  both  the  upper  and  lower 
decks,  consists  of  a  layer  of  3-ply  salamander  cemented  to  the 
roof  sheets,  an  air  space,  2-ply  salamander,  Xeponset  paper, 
wool  felt  and  a  layer  of  3/16-in.  ceilinite.  These  cars  are  equipped 
with  Baker  heaters  and  the  Gold  indirect  steam  heating  system 
with  sufficient  radiating  surface  to  heat  the  cars  to  70  deg.,  with 
an  outside  temperature  of  50  deg.  below  zero. 


Interior   of   Coach    Tal<en    Under    Its    Own    Illumination 

The  insulation  for  the  floors  of  the  baggage,  and  mail  and 
express  cars  consists  of  a  layer  of  3-ply  salamander  cemented 
to  the  steel  sub-floor,  an  air  space  and  a  course  of  Xeponset 
paper  laid  between  the  two  courses  of  13/16-in.  flooring.  The 
side  and  end  walls  are  insulated  witli  a  layer  of  3-ply  salamander 
cemented  to  the  outside  sheathing,  an  air  space,  a  layer  of  2-ply 
salamander  cemented  to  a  layer  of  3/16-in.  ceilinite  which  in 
turn  is  cemented  to  the  inside  lining  of  13/16-in.  poplar.  The 
upper  and  lower  decks  of  the  roof  are  insulated  with  a  layer 
of  3-ply  salamander  cemented  to  the  roof  sheets.  These  cars 
are  heated  by  the  Gold  direct  steam  heating  system  with  suffi- 
cient capacity  to  maintain  a  temperature  of  70  deg.  with  an 
outside  temperature  of  38  deg.  below  zero.      ...      ;,..,.-:-.,.:    ..Vs  , 

•  •-'..  ■•^:;::;;..';...,.j  .■■■•.•.•     trucks      v^  >-:-Cy^'-. j.J%^V-^?(-  -v' 

Six-wheel  trucks  with  structural  steel  frames  are  used  under 
all   the   cars.     They   have   a   wheelbase   of    11    ft.,   open-hearth 


trucks  are  positively  locked  against  any  horizontal  moveinenV  .; 
and  in  addition  the  car  body  and  truck  are  securely  held  together  ;' 
by  the  Coleman  center  plate  locking  device.  The  center  plate  '•. 
faces  provide  116  sq.  in.  actual  or  101  sq.  in.  projected  area  of  >".; 
contact  and  were  machined  and  ground  together  to  a  smooth  ■■ 
working  fit.  The  benefits  of  this,  combined  with  the  use  of  r 
roller  side  bearings,  are  readily  apparent.  The  braking  of  the  -■, 
truck  is  of  special  interest.  One  piece  cast-steel  brake  hangers  :'; 
are  used  and  they  are  longer  than  those  usually  used  on  6-wheel  .V 
trucks.  Two  brake  beams  are  applied  to  the  middle  pair  of  ;. 
wheels  and  one  beam  to  the  inside  of  each  of  the  outside  wheels. 
The  design  prevents  the  back  surge  of  the  truck  when  it  comes  .: 
to  a  stop,  the  brakes  applying  with  a  slightly  preponderant  ' 
downward  force  on  the  rear  of  the  truck.     The  brake  beams  are   V 


End 


View    of    Northern    Pacific    Steel    Coach 

designed  to  insure  like  pressures  coming  to  both  wheels  on  the 
same  axle,  maintaining  the  same  relation  of  the  brake  head  and 
shoe  to  the  wheel,  and  provide  an  easy  method  for  the  removal 
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Horizontal   Section   Through   Side  Construction   of  the  Coach 


T5tccl  pans,  extending  between  the  center  sill  and  side  sills.     The 
.  utidertryni^' is  coy^retl  \vitli    1    l«)-in.   plates.     The  end   sills   arc 
^4-in.  prcssnl  sttel  pan^,   \1  in.  deep,  cxteiidiiii;   l.it\ve<n  tlif  side 
and  center  >iUs; 
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Cross    Section    of   Coach    at   the    Window 
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tile    vide    frainiii'-;    in    all    types 

e  is  similar,  the  ckrC'Story  t>l)e 

'lie   si<le   posts   are    's-in.   pressed 

e  placed  with  the  hacks  at   riizhi 

The  si«le  plates  are  4-in..  8.2-11'. 
leek  carlines  and  the  deck  po.sts 


Till  yiiurai  ct>ii<-triKtinn  <> 
of  cars  discussed  in  this  artic 
of  cotistnictioii  heiiii^  used, 
steel  channel  >ections  4  in.  \\  u 
anfxles  with  the  sitle  of  the  car 
Z-hars.  The  iijtiter  and  lower 
are  made  of  one  piece  of  Js-ir  steel  plate  prosed  in  the  fonv. 
of  a  chaniul.  The  deck  sill;  are  3-in.  hy  3-in.  hy  3/l6-in. 
angles.  The  outside  helt  railslare  4-in.  hy  l-H-iti.  hy  7/16-in, 
dropper  hars.  and  the  inside  I'dt  rail^  are  J^^-in.  hy  IJ/^-in. 
by  3/16-in.  pressed  ani;les,  hoth|e\tendinu  the  full  lenLith  of  the 
car.  The  top  of  the  ontside  ht|t  rail  is  2  ft..  11.1/ lO  in.  above 
the  bottom  of  the  sidt-  sil 

In    the    ve^tihuh    eiuK    four   (l-in..   23.Q-lb.    I-beams    form    the 
door  an<l  \estihule  diaphragm  p<ists  and  four  4-in..  S.2-lb.  Z-bars 
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tnounted  dinctly  on  the-  ciiitir  sill  a  i<l  is    furtiier  reitiforced  by 

a  7-in.,  9.7.^-lIi.  channel  2  ft.  4!.j-in.     acli  side  of  the  center  line 

of  the  car.     In  the  stnh-end  cars  12-i 

for  the  door  posts,  and  ei^ht  4-in.,  8. 


h    Side   Construction 
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Mb.  /-bars  form  the  inter- 


mediate and  corner  posts,  there  beinr  two  corner  posts  at  each 
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corner.     .As  in  the  vestibule  end  the 

<iirectl.\     to    till-    center    sill.      .\n    ant  -telescoitiny    plate    extends 

across  all  sill<  back  of  the  end  sill. 
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.'HupT  ill"'  passing  under  the  si\  tluor  slrin.yerjv,  a  layer  ot  J-'plv 
i.ilamander,  an  air  space,  a  course  o£  Xeponset  paper  laid  l>e- 
Yueen  the  two  courses  of  13/l()-in.  fir  llooriny  and  a  layer  of 
..-in.  Jlexolith  with  wire  nettini,'  laid  on  tiic  top  course  of 
wdcden  lloorinp.  Tlie  iuviilatiou  for  the  side  and  end  walls  corr- 
Vists  of  a  layer  ol  3-pi\  >alaniander  ccniente<l  to  the  inside  of 
ilre  steel  slieathiir-:.  an  air  space,  a  cour-ie  of  2-ply  salamander. 
a  layvr  t>f  uoul  Iclt,  a  la\cr  of  Xepousei  paj>er,  an  air  space  and 
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steel  annealed  axles  with  5-n».  liy  9'in.  journal,  5b-ih.  solid  htecl 
wheels  and  a  distance  of  7  ft  7';4  in.  from  center  to  center  of 
the  Slucki  roller  side  hearinj:*.  Cast-steel  i>arls  arc  used  instead 
ijf  foriiini;s  wherx;  practical rle.  Each  wheel  piei-«  is  made  of 
one  y-in„  34.7wll..  cliamiel  r-ein forced  at  the  top  with  a  ^«-in, 
steel  piatt  The  end  pieces  are  5-in..  il.(:>-lli;/Z-liars.  Ttie  spring 
l>tauk-  are  5/111- in;  l.\  13'j  in  l.\  5  ft.  0"  i-in.  J>lat#y  The  truck 
bolster  ;is  vast  ste.el.     Tlie  cxnt«,r  platys  «;»f  tlK*  caf  IxMly  and  the 
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Side    Frame    of    Northern    Pacific    Baggage    Cars 


a  layer  <i\  3/l(»-in.  ceilinite  cemented  to  the  inside  liniuir.  The  trucks  are  i»)siti\  ely  iocke<r  a'^;aihsf  aii\  1icVri/«>ntal  nio\inunt, 
insulation  for  the  roof,  including  both  the  ui)pcr  and  lower  and  in  addition  the  car  IkmIv  and  tnick  are  securely  held  to;;etiier 
decks,  consists  of  a  layer  of  3-ply  salamander  cemented  to  the      by  the  Coleman  center  plate  locking  <levice.     The  center  plate 


f oof  sheets,  an  air  space,  2-ply  salamander,  Xeponset  paper, 
-W<)f)l  felt  and  a  layer  of  3/16-in.  ceilinite.  These  cars  are  equippetl 
uith  Baker  heaters  and  the  Gold  indirect  steam  heatinjr  system 
uitli  suJiicient  radiatiui;  surface  to  heal  tiie  cars  to  70  dey..  with 
an  outsi<le  temi)erature  of  50  de^i.  below  zerd.r:?^';,  .\^1 '  .'  -t  .'^  . 


faces  provide  116  sq.  in;  actual  or  Kll  ^\.  \n.  projected  area  of 
contact  and  were  machined  and  i.'r<"'i"l  together  to  a  smooth 
working  fit.  The  benefits  of  this,  combinvd  witli  the  use  of 
roller  side  bearings,  are  readily  apparent.  The  hr:ikiny  of  the 
truck  is  of  special  interest.  One  piece  cast-steel  bi-ake  liangers 
are  used  and  they  ate  longer  than  those  tisnall>'  ust:r<l  on  (t-whcel 
trucks.  Two  brake  luams  are  applied  to  the  mi«ldle  pair  of 
wheels  an<l  one  beam  to  the  inside  of  each  of  the  outsi<le  wheels. 
The  design  prevvHtsUu-  back  surge  <>f  the  triK'kwlKii  it  WMitcs 
to  a.  st<ip.  the  br;tkes  applying  with  a  shuhtK  prep«»n<lerant 
(loivnVkiiTil  f«rce  oii  the  rear  of  tUev truck-  •  Tlu?  I»r<ike  l»eams  are 


Interior    of    Coach    Taken    Under    Its    Own    Illumination 

The   insulati<»n   for   the    n«M)rs   of   the   batigriye,   aiul   mail   and 
<!xpre>>  cars  consists  t)f   a   layer   of   3-pK    salamander  cemented 
to  the  steel  sult-lloor.   an   air   sjiace  and   a  course  of   Xeponsef ; 
paper   laid    lietweeu   tin    two  conr>.i>()f    13/ U)-in.   flooring.     The 
sidf  and  tiul  walls  an-  in>nlated  witli  a  layer  of  3-ply  salamander  j, 
cemented  to  the  outside  sheathing.  aJi  air  space,  a  layer  of  2-|)ly  - 
salamander    cemented    to    a    layer    of    3,  l<)-in.    ceilinite    which    in 
tiMii   is  iinunted   to  ilu    inside  lining  of   l3/16-in.  po|)lar.     The;:: 
ui>j»er  ;md   lower  «leck>  of  the  roof  are  insulated   with   a   layer, 
ol    3-ply    salatnander   cemented   to  the   roof   sheets.     These   cars 
are   heated   1p>    tlie  <  lold   direct   steam   iieatin;.;   system   with   sutti- 
•Cient    capacitx    to   maintain    a   temperature   of    70   d^jl.,  with    aii 
OUtsidt    temperature  of  3S  dei:.  lieiow  zero.  \    -.    vv     :    \  J-V 

■■  'v--''':-;"'":"  >■ '.'  -^  ■■;■  '-(■^■y-^^-  -    TRfCKS        ;■  ^^;^^'■•;'-/-7,^^^'■■"■  ;■:.:'■■  ■;hi 

'•■   Six-wheel  trucks  with  structural  steel  frarrtes  are  usetl  under 
aft    the   cars.     They    have    a    wheelbase  ,«f  11    ft.,    open-hearth 


.     E«id     View    of     Northern     P,icific     Steel    Coach-   . 

designed  to  insure  like  pre>snri-«  comuiu  to  i>oth  wlieels  on  the 
same  axle,  maintaining  tiie  same  relation  of  the  brake  head  and 
shoe  to  the  wheel,  and  provide  an  easy  mi^tluHl  for  the  removal 
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and   reapplication  of   brake   shoes.     The  braking  power  of   the 
middle  wheels  is  32  per  cent  and  for  the  end  wheels  34  per  cent. 


LIGHTING 


^     All  cars  are  wired  for  the  64-volt,  head-end  electric  lighting 
system,  straight  electric  with  candle-lamp  auxiliary.     The  dining- 


Axle    Train     Lighter    Mounted    on    Truck  '■" 

cars,  dynamo  cars  and  combination  mail  and  e.xpress  cars  are 
equipped  with  200-ampere-hoiir  storage  batteries.  The  electric 
wiring  in  all  cars  was  installed  in  conduit.  The  dining-cars 
and  coaches  are  equipped  with  a  new  system  of  car  lighting 
which  eliminates  the  projection  of  fixtures  into  the  body  of  the 


r 

* 

»    •         -                                                                    • 

Axle  Train    Lighter  in   Northern   Pacific   Mail  and    Express  Car 

car.  The  new-style  fixtures  used  were  very  carefully  and  accu- 
rately designed  to  give  a  large  amount  of  light  without  glare. 
The  illustration  showing  the  interior  of  the  coach  was  photo- 
graphed at  night  with  its  own  illumination. 

Ten  of  the  baggage  cars  and   two  of   the   mail   and   express 
cars  are  equipped  with  a  2.^-kw.  steam  turbine  set  with  a  switch- 


/.■ . 


board  designed  to  allow  charging  of  the  batteries  during  the 
lighting  hours.  Two  of  the  mail  and  express  cars  are  equipped 
with  17}/2-kw.  axle  machine  train  lighters.  These  are  mounted 
directly  on  the  trucks  and  are  driven  through  a  jack  shaft  from 
the  outside  truck  axle.  Steel  castings  extending  between  the 
truck  end  piece  and  the  transom,  13J4  in.  each  side  of  the  center 
line  of  the  truck  and  stradcfling  the  forward  axle,  support 
the  jack  siiaft,  and,  together  with  the  truck  wheel  pieces  support 
the  front  foundation  castings  o|  the  axle  lighting  machine.  The 
l)ack  foundation  castings  are  boked  directly  to  the  truck  transom, 
as  indicated  in  the  illustration!.  The  machine  is  driven  by  a 
Morse  silent  chain.  A  45-toc^h  sprocket  is  mounted  in  the 
middle  of  the  front  axle.  This  drives  a  31-tooth  sprocket  on 
the  jack  shaft  and  a  21-tooth  sprocket  on  the  jack  shaft  drives 
the  29-tooth  sprocket  on  the  miichine.  One  of  the  photographs 
shows  the  machine  inside  the  Icar.  A  heavy  canvas  webbing 
closes  the  opening  in  the  car  flior  around  the  machine  to  keep 
(lust  and  cold  air  out  of  the  car.  In  service  the  machine  and 
the  opening  in  the  floor  are  con\pletely  covered  by  a  sheet  iron 
casing. 

An  interesting  feature  in  connection  with  the  building  of 
tliese  cars  is  that  the  plans  and  specifications  described  the  cars 
in  such  detail  that  builders  were  able  to  place  orders  for  material 
as  soon  as  they  received  the  contract  (December  4,  1914)  and 
were  thereby  enabled  to  turn  out  the  first  cars  February  20,  1915. 
These  cars  have  been  made  up  into  new  steel  trains  running 
between  St.  Paul  and  Duluth,  between  Spokane  and  Seattle  and 
itetween  Seattle  and  Portland.  In  addition  to  these,  the  PuUman- 
Xorthern  Pacific  Association  has  supplied  21  new  steel  standard 
sleepers  for  use  in  these  trains. 


CHIEF  INTERCHANGE  CAR  INSPECTORS' 
AND  CAR  FOREMEN'S  ASSOCIATION     f 
^  CONVENTION 


The  seventeenth  annual  convention  of  the  Chief  Interchange 
Car  Inspectors'  and  Car  Foreman's  .Association  was  held  at 
Murphy's  Hotel,  Richmond,  Va.,  September  14  to  16,  1915.  F.  H. 
Hanson,  assistant  master  car  builfler,  New  York  Central,  pre- 
siding. The  meeting  was  opened  with  an  invocation  by  the 
Rev.  J.  J.  Scherer,  and  the  association  was  welcomed  on  be- 
half of  the  state  of  Virginia  bj  Attorney-General  John  G. 
Pollard,  representing  Governor  SJuart,  and  on  behalf  of  the 
city  of  Richmond  by  Mayor  Georce  Ainslie.  T.  J.  O'Donnell, 
arbitrator,  Niagara  Frontier  Car  Inspection  .\ssociation,  BuflFalo, 
N.  Y..  responded  for  the  association,  President  Hanson  then  de- 
livered an  address,  calling  attention  to  the  greater  uniformity 
of  interpretation  and  improved  enforcement  of  the  rules  of 
interchange  resulting  from  the  wsrk  of  the  association  and 
laying  stress  on  a  number  of  conditions  where  further  improve- 
ment is  needed.  \  ■■' 

PRKSIPENT    H.\NSON^S    .XDDRRSS  V ;\'.^  :rVv  * ^       '  i 

President  Hanson  spoke  in  part  aip  follows;".'.  !':  ■;?•.•-.•"."•..•:, -^ 
The  past  year  has  been  a  very  trying  one  for  the  manage- 
ments of  the  railroads,  compelling  officers  to  spend  much  of 
tlieir  time  studying  new  ways  of  economizing  and  reducing 
expenses  without  interfering  with  the  quality  of  the  service. 
Heavier  power  has  been  purchased  %\hh  a  view  to  handling  a 
large  number  of  cars  per  train  and  petting  them  over  the  road 
in  as  short  a  time  as  possible.  This  (necessarily  requires  that  all 
cars  be  in  safe  condition  to  be  handled  in  such  trains,     'v.'  ..•"?. .'. 

Some  of  the  railroads  are  spending  large  sums  of  money 
equipping  cars  with  steel  underframes,  friction  draft  gear,  steel 
ends,  etc.,  which  materially  assist  in  avoiding  delays  en  route 
and  keep  the  cars  ofT  the  repair  tracks.  There  are  a  large 
number  of  cars,  however,  that  are  not  receiving  these  better-; 
ments  and  must  be  given  careful  inspection  in  order  to  know 
that  they  can  be  handled  in  such  trains  with  safety;  also  to  see 
that  they  are  not  cut  out  and  sent  Ito  the  repair  or  transfer 
track    unnecessarily.       Both    of    theie    considerations     require 
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'good,    sound    jiidpmeni    on    the    part    of    the    car    inspector. 

■  V  There  is  a  general  effort  to  reduce  delays  in  the  movement  of 
'cars.  Delays  are  due  to  many  causes,  some  of  which  will  not 
I)e  affected  by  any  action  we  may  take.  Delays  to  cars  in  in- 
terchange and  cars  transferred,  however,  are  matters  over  which 
ue  have  some  control.  While  a  wonderful  improvement  has 
been  made  in  the  past  year  in  reducing  the  number  of  cars  trans- 
ferred, there  is  still  room  for  further  improvement.  ■/■''. 

•,.  .  I  note  that  the  Arbitration  Committee  since  Oct.  1,  1914,  has 
prepared  answers  to  about  150  questions,  thus  imposing  a  very 
heavy  burden  on  this  committee,  as  they  cover  113  pages  of  the 
rules  and  50  pages  of  interpretations.  We  should  be  more 
cautious  in  submitting  trivial  questions,  thereby  reducing  the 
labor  of  the  committee.  With  this  end  in  view,  would  it  not  be 
advisable  to  appoint  a  special  committee  or  make  it  a  part  of 
the  duty  of  the  executive  committee  to  see  that  representatives 
of  the  M.  C.  B.  Association  arbitration  committee,  American 
Railway  Association  bureau  of  explosives  and  other  similar  or- 
ganizations are  invited  and  urged  to  attend  our  meetings? 

'  V  The  enforcement  of  the  loading  rules  is  now  quite  generally 
insisted  on  and  has  resulted  in  expediting  the  movement  of 
traffic  and  decreasing  claims  for  loss  and  damage  to  lading;  yet 
the  railroads  in  1914  paid  claims  amounting  to  $32,375,617,  a 
material  proportion  of  which  might  have  been  saved  had  the 
shipments  been  properly  packed  and  secured.  The  education 
of  the  shipper  to  comply  with  loading  rules  is  an  important 
matter.  It  is  not  the  intention  of  any  railroad  to  impose  hard- 
ships on  the  shippers  or  to  antagonize  them  in  any  way.  If  rep-.'' 
resentatives  of  the  mechanical  department  make  it  a  point  to 
call  on  those  who  hesitate  to  comply  with  the  rules  and  show 
them  the  danger  involved  when  the  rules  are  not  complied  with 
we  will  have  very  little  trouble  in  securing  compHance.  \^V.nV  :;  ■•■ 

.,-=;  Another  matter  that  should  be  given  careful  attention  is  de- 
fective brake  beams  and  parts.  A  great  many  cars  are  now 
in  service  with  parts  worn  to  such  an  extent  that  they  are  ab- 
solutely unsafe.  All  roads  should  go  into  this  matter  very 
thoroughly  by  giving  these  parts  special  inspection  as  cars  pass 
over  repair  tracks. 

A  few  months  ago  a  vigorous  campaign  was  started  by  the 
railroad  I  am  connected  with.  It  was  found  that  95  per  cent 
of  our  brake  beam  troubles  were  in  the  brake  head,  brake 
hanger  and  the  brake  shoes ;  the  loop  hanger  brake  heads  were 
the  worst.  Several  special  men  have  been  placed  in  all  our  large 
yards  to  make  special  examinations  of  trucks  in  every  instance 
when  this  could  be  done,  not  only  on  repair  tracks,  but  in  yards 
as  well.  The  result  is  that  we  have  a  miscellaneous  assortment 
of  brake  heads,  brake  hangers,  brake  pins,  etc.,  amounting  to  be- 
tween 60  and  90  tons,  removed  at  three  important  yards  on 
the  New  York  Central,  Lines  West.      -'■'■{;:■■:" i^^l^'  ':\'-.::  >•  v 

H.  Boutet,  chief  interchange  car  inspector,  Cincinnati,  Ohio, 
Ijriefly  sketched  the  development  of  the  association  and  brought 
out  the  fact  that  a  gain  of  61  had  been  made  in  membership 
during  the  past  year.  Letters  were  received  and  read  before  the 
convention  from  D.  R.  McBain,  superintendent  motive  power 
and  rolling  stock,  New  York  Central,  Lines  W^est,  who  is  presi- 
dent of  the  Master  Car  Builders'  Association ;  J.  J.  Hennessey, 
master  car  builder,  Chicago,  Milwaukee  &  St.  Paul ;  F.  W. 
Brazier,  superintendent  rolling  stock.  New  York  Central,  and 
Tames  Coleman,  superintendent  car  department.  Grand  Trunk, 
members  of  the  arbitration  committee  of  the  Master  Car  Build- 
ers' Association  and  W.  F.  Schaff,  superintendent.  New  York 
Central,  Cleveland,  Ohio.  Mr.  Hennessey  called  attention  to  the 
necessity  for  great  care  in  making  joint  inspections,  stating  that 
cases  had  come  to  the  attention  of  the  arbitration  committee 
where  such  inspection  reports  had  been  signed  when  the  actual 
inspection  had  not  been  made  by  both  inspectors.-,  ;.•■..>;■<  .*.i. 

MR.   SCHAFF'S  letter  ^'^v.^*y";V'i-  ^-^.-X; 

;;:"  In  his  letter  Mr.  Schaff  said:  '  vi; ^:0:'   rV^-^y  ^^^•v.  ^rlo^^ 

■' ..   "I  am  particularly  in  sympathy  with  the  work  of  your  associa- 


tion   because   my   experience    in    the    operating    department    has        . 
taught  me  the  necessity  of  co-operating  with  your  men  in  trans-    ■■•.; 
portation  work.    It  should  be  remembered  that  every  man  is  an 
important  integral  part  of  the  corporation  by  which  he  is  cm-       ^ 
ployed,   and  his   success  depends   upon  his  conscientious  efforts      ■;• 
to  present  inviting  service  to  the  public.     Primarily,  we  are  in     .:■ 
this  business  to  sell  transportation,  and  upon  its  quality  depends 
the  amount  of  business  we  shall  secure.     Every  man  should  feel 
himself    a    freight    solicitor,    whether    he    is    making    way    bills, 
spiking   rails,   inspecting  or  building  cars;   his  work   should   be 
done  with  the  thought  in  mind  that  he  is  improving  the  quality      ; 
of  transportation  we  are  inviting  the  public  to  accept.     It  is  our    ...  ■ 
duty  and  should  be  our  purpose  in  doing  our  work  to  let  no    \;^ 
opportunity   pass   to   invite   the   good   will   of   those   who   want     t. 
to  use  our  service.:  -^v-'  •■    ■-•-':"  :, -  ;"•'  !.^  ^  v' ^ .  \%-    ''•••■•..; 

To  this   end   we  should   familiarize   ourselves  not  only  with   ;.. 
the  work  of  our  own  department,  but  seek  to  intelligently  con-    ."^ . 
duct  our   own   affairs    so   as   to   render   assistance  to  those   we      ."-;. 
work  with.     When  business  is  once   secured  it  is  our  obliga-    ." .; ; 
tion    to   perform    the    transportation    as    advertised,    bearing    in   '"./ 
mind   that   net   earnings   are  to   be  conserved.     It   is   easier  to    v  :; 
conserve   the   net   earnings   if   good    equipment   is    furnished    in    ' 
the  first  place  that  will  carry  the  load  from  originating  points 
to  destination  with  the  least  possible  delay.     Every  time  a  car      .; 
is  cut  out  we  tax  the  revenue.     It  is   evidently  true  economy   .   , 
to  spend  money  at  the  originating  point  rather  than  to  make  con-     /; 
tinuous  expenditures  en  route.  ".    ■     ^    ,  :>--'.    ■•:>..: 

^v.^At  interchange  points  an  intelligent  inspection  is  worth  the 
price  of   a  day  and  night   engine  crew.     The   inspector   at   the   ,,•: ; 
jimction  must  determine  when  the  cars  are  safe  to  run,  and  if    ".  ■ 
not,  where  repairs  should  be  made  and  whether  transfer  is  neces-    •  " 
-ijrfSr*. ,  In  making  these  decisions  he  must  consider  the  mileage 
the  car  has  yet  to  make,  the  kind  of  road  it  is  going  over,  the 
character  of  lading  and  the  train  service  in  which  it  will  prob- 
ably move.     It  has  been  my  experience  to  see  inspectors  reject 
cars  at  interchange  points  with  apparently, no  knowledge  of  the 
yard  switching  involved  and  no  consideration  of  the  movement      r. 
of  service.     On  the  other  hand,  it  has  been  my  privilege  to  be 
associated   with   inspectors   who   took   a   vital   interest   in   seeing 
that  a  proper  inspection  of  the  car  was  made  at  the  point  in-  ''  " 
volving  the  least  expense  in  switching  and  the  least  expense  in   / ;', 
moving  to  and  from  shop  yards."  _  '  ^         >  - 

:.:.-.>:.-  TRIFLING    DEFECTS    IN    INTERCHANGE     i^J:   i\'^:'^~--J^  -J!): 

The    following    paper    on    the    problem    of    small    defects    in    a- 
interchange  was  read  by  H.  Boutet,  chief  interchange  inspector, 
Cincinnati,  Ohio:    Interchange  of  cars,  especially  at  large  inter-      . 
change  points,  is  one  of  the  serious  problems  of  railroading  and  ;  ^ 
one  which  requires  a  great  deal  of  thouglit,  not  on  account  of 
the  serious  defects  that  exist  on  cars,  but  because  of  the  trifling   •.: 
ones,  which  would  not  be  repaired  if  the  cars  were  at  its  own 
shops.  '    - '■       ■  '  '■    " 

:  Some    of   the   inspectors   imagine   that    the   number   of   defect 
cards  they  get  from  the  delivering  line  is  what  determines  their 
value  to  their  company.     This  is  not  the  case  at  a  few  places,  •  'v 
but   all    over   the   country.      If    a   defect    card    is   issued    at    one 
point  the  movements   of  the   car   are   traced   and   the   inspector 
who  received  the  car  on  that  line  is  asked  to  state  why  a  card  was     ..; 
not  secured  by  him.     Continually  receiving  such  letters,  the  in- 
spector makes  up  his  mind  that  defect  cards  are  what  his  com- 
pany wants,  and   as  he  is  desirous  of  holding  his  position,  he    -'V- 
falls  in  line  and  demands  cards  for  all  cars  on  technicalities.    •:    ..►/*• 

Let  us  go  home  firmly  resolved  to  work  to  the  common  sense  ['- 
view  of  the  M.  C.  B.  rules  as  interpreted  by  the  arbitration  ■■'■■"' 
committee.  We  should  instruct  our  inspectors  that  we  are  not^- 
looking  for  every  twenty-five-cent  piece  that  we  can  compel  the 
delivering  line  to  be  responsible  for  through  a  technicality,  but  :-:.  ^ 
have  them  look  only  for  the  serious  defects-  anything  that  will  -^\ 
affect  the  safety  of  the  handling  of  cars  as  to  train  movement,  -^'  • 
train  men  and  the  lading.     If  we  will  do  this  we  will  save  a  vast 
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.'yyA.'^'y'--'^-  '.':,>  ■  ■ 


■  X. 

■■■-J: 


;'522: 


.  KAILWAV    ACL-:   (.A/KTTK.    MIX  HAMl  Al.    KDITIOX 


Vol.  89,  No.  lU 


ami   reappHcatiunot   brake  shoes.     'I'lu-   lnakitiu  jiouri    oi    tlif 
middle  wheels  is  S2  per  ocnt  and  for  tlio  iiid  uhcfls  34  p«r  it-nt. 


Iioard   dt-sigiicd    to   allow   chaining    ol    the   batteries   during    the 


I. K.I  in  .\o 


.'  .Micars  ;rre  wired    for  tiio  (>4"Voh,  head-end   eleitrir   liylitini; 
system,  ^traisiht  electric  with  candle-lamp  auxiliary,     'llie  dinini.;- 
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Axle    Train     Lighter     Mounted     on     Truck 

,.••..  -tars,  dMiainii  iar>  and  c<>nil>inaliuii  mail  and  *\]trt>^  car*  are 
,' .    e<inii»ped   with   2tHl-ampere-hour  >*tora.i;e   Katttrii*.     The   electric 

'"r^yirittg  in  all  cars  was  inNtalled  in  condnit.  Thf  dininu-cars 
•-;      and   coaches    are    e<inipiuil    with    a    new    \\>tem    of    car    lii;htini.r 

...which  eliminate  the  projection  of  ti.vtures  into  the  body  of  the 


.■•••■5  • 


;■     Axle   Train    Lighter    in    Northern    Pacific    Mail   and    Express   Car 

car.  The  new-style  fixtures  tised  were  very  carefully  an<l  accti- 
riitely  de-iuni-d  to  give  a  lar.ite  amount  of  li-Iit  without  glare. 
The  inM>tration  showing  the  interior  of  the  coach  wa>>  photo- 
graphed at  nii:ht   with  its  own  ilhnnination. 

,    Ten   ol    the   baggage-   cars   an<l    two   of   tlu-   mail    and    express 
'Cafs  are  e(  I  nipped  with  a  i.^-kw.  st«;un  turbim-  *»t  with  a  switch- 


liuiiting  iunirs.  Two  of  the  n 
uith  17^2-kw.  axle  machine  t: 
directly  on  the  trucks  and  are 
the   outside   truck   axle.      Stee 


ail  and  express  cars  are  equipped 
ain  lighters.  These  are  mounted 
driven  through  a  jack  shaft  from 
castings  extending  between  the 
truck  end  i)iece  and  the  transo  n,  13^8  in.  each  side  of  the  center 
Hue  of  the  truck  and  straddling  the  forward  axle,  support 
ibe  jack  >Iiaft,  an<l,  toi.;ether  uith  the  truck  uiieel  piece>  >ui.i)ort 
the  froiu  foundation  castings  ojf  the  axle  lightuig  machine.  The 
Itack  foundation  castings  are  bolted  directly  to  the  truck  transom, 
a>  indicated  in  the  illustrationk.  The  machine  is  driven  by  a 
.\lor.se  silent  chain.  A  45-toath  sprocket  is  mounted  in  the 
middle  of  the  front  axle.  This  drives  a  31-tooth  sprocket  on 
the  jack  shall  and  a  21-tooth  >|u-ocket  on  the  jack  shaft  drives 
the  -"'-tooth  sprocket  on  the  midline.  One  of  the  photograph-> 
-how.s  the  machine  in-ide  tile  .ar.  A  heavy  canvas  webbing 
clo^e>  the  opening  in  the  car  tU  or  around  the  machine  to  keep 
dn^t  antl  cold  air  out  of  the  c;  r.  In  service  the  machine  and 
tbe  ojiening  in  tlu  ikior  are  con  pletely  covered  b\  a  sheet  iron 
casing.  I 

.\n    iiiten-liiig     leature    in    connection    uith    the    building    of 
tluvf  i;iis  is  that  the  plaii>  and  |iiecifications  described  the  cars 

ble  to  place  orders  for  material 


ill  such  detail  that  builders  were 
,1^  >oon  ;i>  they  received  the  co 
uen-  thereby  enable«l  to  turn  out 
TliiNC  ears  lia\e  been  maile  up 
between  St.  Paul  and  Duluth.  be 


tr.ict  (December  4,  1914.)  and 
he  first  cars  February  2((,  1915. 
into  new  steel  trains  running 
ween  Spokane  and  Seattle  and 


ittween  Seattle  and  I'ortlaiul.  In  a<hlition  to  thesv,  the  I'lillman- 
Vortlurn  i'acific  Association  lia^  Supplied  21  new  steel  standard 
■  IreiKi".   for  ii^e  in  the>e  trains. 


CHIKF  INTERCHANGE  CAR  INSPECTORS' 
AND  CAR  FOREMEyS  ASSOCIATION     :     ^ 
-  CONVE>iTION  }■ 

Tlu-  >t\tnternlh  annual  conveni  ion  of  the  ("hief  Interchange 
*'ar  liiopectors"  and  ("ar  ForenK  n's  .\ssociation  was  held  at 
.\Iinph\<.  Hotel.  Kichmond,  \a..  S 'jitember  14  to  16.  191?,  F.  H. 
Hanson,  a*«-i<t.int  m.ister  car  huillcr.  New  York  Central,  pre-' 
The  mcetiu'^  was  opene<  with  an  invocation  by  the 
1.    Scherer.   .ind    the   asso  iation    was    welcomed    on   be- 


-kImil:. 

K'(\.    .1 

half    ol 

I'oilanl, 

citx    ol 

.'iibitr.itor,  \iai:;ira  Frontier  ("ar  1 

X 

Ii 

ot     int»-rprtt;ition    and     Mnpr(»»  ed     ei 

iuterchaui^i     n  >iiltiny     from    the    w 

la_\  imr  stre->.  on  ;»  niimbti'  of  rondit 

ment    i*   ne<de<l. 

'    :.';'■"•'.■        I'klSIUINr     ll\.\So.\ 


the    state    of    \'iri^inia    1  i     .\ttorney-(ieneral    John    ("». 

represftiling    <  "io\  enior    S  uart.    and    on    behalf    of    the 

vichmotid   b\    M.ixor   'ieoiue   .Viu'^lie.      T.    I.   O'Donnell, 

r,  \iai:;ira  Frontier  ("ar  li  sfiection  .\ssociation.  Huffalo,, 

*s.  v.,  respoudrd  for  the  associ.itioiV     I'resident  Hanson  then  de- 

ivered    .an    addre^-.    cilling    ;ittenti<ii    to    the    greater    uniformity 

forcement  of  the  rules  of 
>rk  of  the  association  and 
ons  where   further  improve- 


l'i<^id<iit    H.in-on   •>pokr  in   ji.iit   ;  ^    follows 


AlUiKKSS 


>in^  one  for  tlw  m.anage- 
ollicers  to  spiiul  much  of 
economizing    and    reducing 


Tlu-  jia^t  \rar  h.i*  hern  .i  \  i-r\ 
runt*  of  tlu-  railro.ids,  lominlling 
their  linn-  stn<l\ing  new  ways  of 
t  \pen>es  without  interfering  withithc  <|uality  of  the  service. 
I  b  ;n  ier  power  ha*  b(<  n  innchasid  \w  ith  ;i  \  iew  to  handling  a 
larue  number  of  cars  per  tr.iin  :ind  Letting  them  over  the  road 
in  a*  vbort  ;i  time  as  possible.  Thi*  leces^arily  reepiires  that  all 
c.ir<  be  in   ^afe  condition  to  Ix'  hand 

.'nouu     of    the    r,iilroad-<    are    s|)end 
i(|nippini:  car»  with   stfcl  underframt 
riuU,   etc..    which    m.iteriallv    assist    ir 
.lud    keep    the    lar*    off    the    repair 
nundier   of   lar*.   how(\er.   that    are  \\oi   receiving  these   better-, 
ment--   .tn«l   mii<t    Ik-   given   careful    iiifpection   in   order   to  know' 
that  the\    can  be  handle<l  in  stich  trailis  with  s.ifety;  also  to  see 
that    they   are   tiot   cut   out   and    sent  ito   the    repair   or  transfer 
track     iiniuceNNarilv.        lioth     of     tluV     cf)nsideration>     recpiire^, 


L«l  in  such  train*. 
111.;    large    sums    of    money 
i,   friction  dr.ift   gear,  steel 
ixoidiiu.;    delay*    en    route 
aeks.      There    are   a    large 
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, .    "(irf.     somid    jii<l.L;iiunt    on    the    part     of    tlie    car    nis|>cctor. 
;,      There  is  a  yentral  effort  to  reduce  delays  in  the  movement  of 
■"■',   ,-,<fs.;   Delays  are  due  to  many  causes,  some  of  which  will  not 
.:•   V  affected  by  any  action   we  may  take.     Delays  to  cars  in  in- 
,  rchanjiC  ami  cars  transferred,  however,  are  matters  over  which 
e   have    some   control.      While   a    wonderful    improxement   has 
(?en  made  in  the  past  year  in  rcducinu  the  number  of  cars  trans- 
'V'.icrred.  there  is  still  room   for  further  improvement.  > 

.•.:■;     1  note  that  the  Arl)itration  Committee  since  Oct.  1.  1914,  has 
]'-.,  repared   answers  to  about    150  (juestions,   thus   imposing   a  very 
''•heavy  burden  on  this  committee,  as  they  cover  113  pa^es  of  the 
grilles   and    50   paj:es    of    interpretations.      W'c    should    be   more 
'    t.iutious    in    submitting    trivial    (luestions.    thereby    reducins,-^    the 
.7  Libor  of  tlie  committee.     With  this  end  in  view,  would  it  liot  be 
.advisable  to  appoint  a  special  committee  or  make  it  a  paft  of 
'the  duty  of  the  executive  committee  to  see  that  representatives 
.Of    the    ^^.    C.    B.    Association    arbitration    ct)mmittee,    Anurican 
'-    l^ailway  Association  bureau  of  exi)losives  and  other  similar  or- 
;     jianizations  are  invited  and  urued  to  attend  our  meetinsis? 
{:     The  enforcement  of  the  loadiui;   rules  is  now  quite  jrenerally 
insistcd    on    and    has    resulted    in    e.Kpeditint:    the    movement    of 
traltic  and  decreasing:  claims  for  loss  and  dama.ue  to  ladint; ;  yet 
the   railroads    in    1914    i)aid    claims    ammuitinj;    to   $32,375,617,    a 
,    material   proportion   of   which   mi.yht   have   been   saved   had   the 
.  .  shifiments    been    properly    packed    and    secured.      The    education 
A>i   the   .shipper   to   comi)ly    with    !oa<linu    rules   is    an    important 
.    mattteJ".     It  is  not  the  intention  of  any  railroad  to  impose  hard- 
ships pti  the  shippers  or  to  antajionize  tluni  in  any  way.     If  rep- 
:  .    reseutative^j   of   the   mechanical   department    make   it   a   point   to 
vail  on   those  who  hesitate  to  comply   with   the  rules   and   show 
them  the  dani;cr  inxolved  when  the  rules  are  not  complied  with 
.  w«  will  have  very  little  trouble. in  seciuiuy  compliance.      .-.    ^^^^^^^^ 
'       .Another  matter  that  should  be  ^iven  careful  attention  Js  de- 
fective  brake   beams   and   parts.     A    jtreat   many   cars    are   now 
in  service  with  parts  worn   to  such   an   extent   that  they  are  ab- 
.solutely    un>afe.      .Ml    roads    should    po    into,  this   inaitter    very 
thoroutihiy  by  ^ivinv  these  parts  sjjecial  inspection  as  cars  pass 
Kver  refiair  tr:icks. 
■    ■    .A    few    nioiulis   aiio  a    \  ii;f>rou>«   campaijfn    was   started    Ity    the- 
jailroad    I    am   counected   with.     It  was   fotmd  that  95  per  cent 
of    otn-    l>rake    l»eam    troubles    were    in    tlie    brake    head,    brake 
hanyer  atul   the  brake  shoes;   the  loop  hani:er  brake  heads   were 
the  worst.     .Several  special  men  have  Ixen  placed  in  all  our  lar^e 
> ,  .vards  to  make  special  examinations  of  trncks  in  every  instance- 
when  this  couM  be  done,  not  only  on  repair  tracks,  Init  in  yards 
as  well.     The  result  is  that  we  have  a  mi<ceHaneou>i  assortment 
,     of  brake  heads,  brake  hangers,  brake  pins,  etc.,  .imouutiui.;  to  be- 
tween   li)   and    ')()   tons,    removed   at    three    imjtortaiU    yards   on 
the  Xew  ^'ork  Central,  Lines  West.      u  ;,   '    ■,■■:,■'■':,■'■■'':"/■ 

11.    Houtet,   chief   iuferchanije  car   inspector,   Cinciiuiati.    Ohio, 

I'riefly  sketched  the  development  of  tlie  association  and  brouuht 

■  ont  the  fact  that  a  iiain  of  61   had  been  made  in   membership 

durinji  the  past  year.    Letters  we're  received  and  read  before  the 

lonveutiou    from    I).    R.    McP.ain.    superintendent    motive   power 

and  rolling  stock,  Xew  York  Central,  Lines  West,  who  is  presi- 

\  dent  of  the  Master  Car  Guilders'  Association;  T.  J.   Hennessey, 

master    car    builder,    Chicago,    Milwaukee    &:    St:    Paid;    F.  AV. 

I'ra/ier.    superintendiiit    roHin^..^    stock,    Xew  A'ork   Central,    and 

.lames   Coleman,    superintendent    c.tr   (lepart?nent.    <irand    Trunk. 

members  of  the  arbitration  couunittee  of  the   Master  C.ir   P>uild- 

.  CTS-   A.ssociati(Mi    and    W.    F.    SchatT,    superintendent.    New   York 

f  «ntral.  Cleveland,  Ohio.     Mr.  Hennessey  called  attention  to  the 

necessity  for  j.;reat  care  in  making  joint  itispectiou'^,  statiuj::  that 

■  cases  had   come   to   the   attention   of   the   arbitration   committee 

where  '.tich  inspection  reports  had  been  signed  when  the  actual 

inspectioti  bad  not  been  made  by  both  iii>i)ectorsyr'::    .:;,-. 

;/;In  his  letter  Mr.  Schaff  said :       :V     •     .; 'v  -  ■  ;>'^^ 

"I  am  particularl\   in  sympathy  with  the  woric  pf  vonr  assiKia- 


tion  because   my    experience    in    th^   operatinir   deinirtmetit  has    :,/ 

taught  me  the  ni-cessity  of  co-operating  witli  your  men  in  trans-.  ;; 
portation  work.     It  should  be  remembered  that  every  man  is  an.,       ' 
important  integral  part  of  the  corporation  by  which  he  is  em-    . :    c 
ployed,   and   his   success  depends   upon  his  conscientious   efforts    >    : 
to  present  invitini,v  service  to  the  public.     Primarily,  we  are  in   J.. - 
this  business  to  sell  transportation,  and  itpon  its  quality  depends     . 'i  > 
the  amoimt  of  business  we  shall  secure.     Every  man  shoidd  feel  ->.■:;" 
himself    a    freii;ht    solicitor,    whether    he    is    makinjr    way    bills.     ■.'• 
spikins.;    rails,    inspecting   or   building   cars;    his   work    should   be/  ^  ,': 
done  with  the  thought  in  mind  that  he  is  improvinii  the  quality;;'':    . 
of  transportation  we  are  in\iting  the  public  to  accept.     It  is  our     .    : 
duty  and   should  be  our  purpose  in  doinir  our  work  to  let  nor:  .. 
opportunity   pass   to   invite   the   };ood    will   of   those   who    wiinr    ;Y;,  _ 

■■~.-tQ;nse  our  ser\-ice;.  ■:'■:    ;"■■  '.-^'''^'^''.■■i'"''-     '.''''  -■   -'■■:■:■■. 

;:  .  Tp  this   end.  ive  >shouI<l    familiarize- ourselves   not   onlyWitli  -  ].: 
the  work  of  our  own  department,  but  seek  to  intelliirently  con-    ;    ': 
duct   our   own   affairs    so   as   to   render   assistance   to   those   we  .       :'- 
workvvitli.     WTien   business  is  once   secured   it   is   our  obliga-  H. :,  . 
tion   to   perforin    the   transportation   aS-  ad\  ertised,    bearinp  in    •    .'. 
thind   that   net  ea mini: s  are  to  be  conserved.     It   is  easier  to    .| 
conserve    the    net    earniniis    if    jjood    equipment    is    turnished    in    .^      ■ 
the  first  place  tliat  will  carry  the  load   from  originating  points  y !..•;:, 
to  destination  with  .the  least  possible  delay.     Every  time  a  car  ;.;    -; 
is   ciU   out  We  tax   the   revenue.      It   is   evidently   true  economy   ■"'.     . 
to  spend  money  at  the  originating  point  rather  than  to  make  con-     -  V^" 
tinucMis  expenditures  en  route. 

-*^At  interchange  points  an  intelligent   inspection  is  WOrth   the    ■.■^:: 
price  of   a  day   and   niuht   engine   crew.     The  inspector   at    the       •.  ' 
junction  must  determine  when  the  cars  are  safe  to  rmi.  and  if    ".'"-.■ 
not.  where  repairs  should  be  made  and  whether  transfer  is  neces-  ".  .     :, 

/.isary:.:    In  making  these  decisions  he  must  consider  the  mileage,      • 
the  car  has  yet  to  make,  the  kind  of  roa<i  it  is  going  over,  the     ■',". 
character  of  lading  and  the  train  service  in  which  it  will  prob-    ,-.    ; 
ably  move.     It  has  l»een  my  experience  to  see  in>pectors   reject      '.: 
«ars  at  interchange  points  with  apparently  no  knowledge  of  the     \ 
yard  switching  involved  and  no  consideration  of  the  movement    L; ., 
of  service.     On   the  other  hand,   it  has  been  my  privilege  to  be       .  .. 
associated    with    inspectors   who   took  a   vital    interest   in   seeing     ■.•:■ 
that  a  proper  inspection  of  the  car. was  made  at  the  point  in-  1 
volving  the  least  expense  in  switching  and  the  lea«  expens<-  in 
mo\  iug  to  and  from  shop  yards."      ,  .     ;  .;    .  ,  .   -  /    ■ 

Tlie    following    paper   on    the    t»roblei*t  of    nnall   Jefwts    iw  •  • 
interchange  was  read  by  H.  Bout et.  chief  interchange  inspector, 
Cincinnati.  Ohio:    Interchange  of  cars,  vipecially  at  lari^e  inter 

change  points,  is  one  of  the  seiious  problems  of  railroading  and  .  "■' 

one;  ivliichreffuiresi  great  deaf  of  lhoui:ht.  «>ot  on  account  ot  :1  V ; 

the  serious  defects  that  exist  on  cars,  Irtit  because  of  the  trilling  v^;vv 

ones,  whivh  ^vonjkl  not  be  repaired  if  Jthe  cars  w>re  at  its  own  V 
-hops,;:  '! ':/'y:'- ^  ■.,  . 'v.  '.                   /'■.:■■'/.'■■■■■■'  ^    ;  ,  ■      •     ",,:  -f;- 

Same  of  :tli|e  insf)ectors   imagine  that   the  ratrnWr  of  <lei«:t^  ^^; 

cards  they  get  from  the  delivering  Une  is  what  deternvino  their  •• 

\ahie  to  their  cOmpan\       This   is  not   the  case  iiT  a   few  place*,  V-i 

but    all    (ner    the   country.      If   a   defect    card    is    issue<l    at    one  '  ;. 

point-thetno\^mentS(>f  the   car   are  traced   and  the   insi»ect<«-  ;       " 

who  rec*H ed  the  f ar  on  that  litie  is  asked  to  state  why  a  canl  was  ^  :':  ; 

not  secured   by  him.     t'outimialU    recei\ini.i  such  letters,  the  iii-  ,■" 

spector  makes  up  his  mind  that  defect  cards  are  what  his  om-  --c 
pany   wants,   and   as  be   is  desirous   of   holding  his  position,   hc^  ^^^^  .y^^ 

falls  in  line  and  demands  cards  for  all  cars  on  technicalities.    :  ;^. 

Let  us  go  home  firmly  resolved  to  work  to  the  common  sense  .^      ;• 

view    of  the   M.C".    IV.  rules   as   interpreted   by   the   arbitratiou  ;^,;>" 

committee.     We  should  instruct  our  inspectors  that  we  are  not  :     \ 

looking  for  e'verv  twenty-five-cent  piece  that  we  call  compel  the  ^:^ 

delivering  line  to  W  resp<Mi<ible  for  through  a  technicality,  bnt  (i 

have  them  look  only  for  the  serious  defects     anythim:  that   will  "    v- 

affect  the  safety  of  the  han«lliiii:  of  cars  as  to  tram  movement.  'M-    '■ 

tt^jiin  men  and  tile  lading.    If  we  will  do  this  we  will  save^  a  ^ast  V  ; 


^.y:.^: 
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amount  of  money  each  jear  that  is  now  being  wasted.  While 
we  are  holding  delivering  lines  for  the  small  defects  we  are 
compelling  them  to  do  the  same  thing  against  our  own  line  and 
compelling  the  inspectors  to  use  more  time  in  making  the  in- 
spection. There  is  too  much  time  lost  in  looking  for  and  card- 
ing for  trilling  defects  that  do  not  affect  the  safety  or  usefulness 
of  the  car.  This  is  a  serious  matter,  especially  in  crowded 
terminals,  where  it  is  absolutely  necessary  that  the  cars  be  kept 
moving  to  prevent  the  terminals  from  becoming  blocked.  But 
the  most  serious  part  of  it  is  that  it  causes  the  inspectors  to 
overlook  defect  that  should  be  seen  and  cars  are  not  set  out  that 
are  liable  to  cause  trouble.  (  VV--  ':".'••  h.' 

•  Count  the  cars  that  go  through  your  terminals  for  a  week  and 
note  tlic  number  carded  for  from  two  to  thirty  siding  boards 
and  side  facia  boards  raked  and  broken  or  roof  boards  dam- 
aged ;  examine  the  defects  and  you  will  no  doubt  find  that  siding 
boards  and  facia  boards  raked  through  the  paint  are  scratched 
l»y  the  nails  in  the  door,  that  the  roofing  boards  have  the  edges 
outside  of  the  facia  raked  on  house  cars,  and  similar  defects  on 
coal  and  flat  cars.  Defects  of  this  nature  are  causing  more 
trouble  in  the  interchange  of  cars  to-day  than  anything  else. 
There  is  not  a  member  of  this  association  who  does  not  realize 
that  it  costs  more  to  collect  on  many  defect  cards  than  the  face 
of  the  card  calls  for.  This  is  surely  not  making  money  for  the 
companies  we  represent.'^...    ;• .   ^'  .■.■•.      >:,.'.•,■■.    •' 

It  will  take  an  inspector  five  minutes  at  least  to  make  out  a 
defect  card  and  tack  it  on  a  car.  With  from  three  to  five  cards 
to  a  cut  of  cars,  they  have  been  delayed  fifteen  to  thirty  minutes, 
and  you  cannot  delay  a  switch  engine  and  crew  for  less  than  10 
cents  per  minute. 

I  have  not  mentioned  any  of  the  other  delays  that  may  be 
caused  in  the  yards  l»y  this  individual  delay ;  sometimes  two  other 
crews  have  been  delayed,  not  only  in  your  own  yard,  but  in  the 
other  yard  as  well. 

Discussion. — The  importance  of  eliminating  the  practice  of 
carding  cars  in  interchange  for  small  defects  was  recognized.  The 
greatest  diftlculty  in  accomplishing  this  is  found  at  the  large  in- 
terchange points,  where,  owing  to  the  number  of  roads  involved, 
it  is  more  difficult  to  establish  uniformity  of  practice  than  at 
points  where  two  roads  interchange.  At  the  larger  points  im- 
provement must  come  through  the  efforts  of  the  chief  inter- 
change inspector.  .\t  Cincinnati  unnecessarj-  carding  has  been 
greatly  rcchiccd  and  uniformity  of  carding  secured  by  means  of 
a  school  for  inspectors  conducted  by  the  chief  joint  inspector. 
This  school  is  held  once  a  month,  and  all  inspectors  are  required 
to  attend  by  their  foremen.  An  evening  session  is  held  for  the 
da\'  inspectors  and  a  morning  session   for  the  night  inspectors. 

,         ..  ■  sc(k;KSTKi)  ch.\.\(;k  ok  orcanization 

.' .  \V.  B.  Elliot  (Wiggins  Ferry  Company)  read  a  paper  in  which 
he  advocated  a  reorganization  of  the  association  on  broader  lines. 
He  suggested  that  the  association  be  made  a  central  organization 
to  include  all  local  car  and  inspection  as.sociations  as  subsidiaries. 
Many  subjects  of  general  interest  are  considered  at  the  meetings 
of  the  local  associations  and  some  of  these  could  profitably  be 
taken  up  by  the  larger  organization  at  its  annual  meetiny.  The 
proposed  plan  would  make  the  larger  association  a  clearing  house 
for  all  car  department  matters  of  interest  to  foremen  and  in- 
spectors, and  a  selection  of  questions  for  general  consideration 
could  be  made  from  those  brought  up  during  the  year  m  the 
local  associations. 
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Rule  2. — The  question  arose  as  to  the  propriety  of  rejecting 
an  overloaded  car  under  paragraph  c.  In  this  connection  it 
seemed  to  be  the  general  opinion  that  the  term  "improperly 
loaded"  does  not  apply  to  overloaded  cars  and  that  the  rejection 
of  such  cars  lies  with  the  operating  department  and  not  with 
the  mechanical  department.     Considerable  discussion  took  place 


as  to  the  advisability  of  mainlining  special  agreements  at  vaH- 
ance  with  this  rule  and  American  Railway  Association  rule  15. 
This  practice  was  defended  on  the  grounds  that  under  certain 
local  conditions  the  rules  can  lot  be  successfully  applied  and 
that  special  agreements  are  th(  refore  necessary.  The  associa- 
tion, however,  adopted  a  resolution  in  favor  of  abolishing  all 
special  agreements  modifying  rule  2  and  American  Railway 
Association  rule  15  after  Octolier  1,  1915.  !:  .::•'•■•.':';"•';  " 

At  some  points  the  use  of  tlije  bad  order  return  when  empty 
card  is  used  to  allow  cars  to  jbe  sent  forward  to  destination 
without  transfer  in  order  that  cars  not  sufficiently  defective  to 
justify  transferring  the  lading  may  be  kept  within  the  jurisdic- 
tion of  the  mechanical  departmait  and  reloading  at  destination 
prevented.  In  some  cases  this  practice  is  abused,  however,  and 
cars  are  allowed  to  proceed  whiah  are  going  long  distances  and 
ultimately  have  to  be  transferrea  before  reaching  their  destina- 
tion. According  to  the  interpretation  on  page  7  in  the  1915 
revised  rules,  however,  this  card  is  intended  for  use  when  the 
load  is  destined  to  a  point  inside  of  the  switching  district,  and 
a  motion  was  made  and  carried  Uhat  this  interpretation  be  ac- 
cepted by  the  association.  I     -.;    ..  ••.•:•••.•■-- •v.'    :  -    ,•■,,-•>• 

Rule  3. — The  members  were  in  .doubt  as  to  the  application  of 
paragraph  /,  requiring  the  application  of  brine  tanks  after  Octo- 
ber 1,  1916,  to  refrigerator  cars  \p.  which  salt  is  used  with  the 
ice.  The  opinion  was  expressed  that  the  application  of  this 
rule  depends  entirely  upon  the  product  with  which  the  car  is 
loaded  and  that  enforcement  of  ithe  rule  against  cars  loaded 
with  products  not  requiring  the  uke  of  salt  with  the  ice  would 
not  be  justified.  As  this  section  iof  the  rule  does  not  go  into 
effect  until  next  year  it  was  referred  to  the  executive  com- 
mittee with  instructions  to  provicle  the  information  necessary 
to  define  the  application  of  the  rul«. 

Rule  21. — A  question  was  raisew  as  to  whether  this  rule  ap- 
plied to  rack  cars  with  open  tops  used  in  handling  coke.  The 
opinion  was  that  such  cars  do  not  come  within  the  meaning 
of  this  rule.  Where  they  were  not  originally  equipped  with 
running  boards  this  rule  does  not  justify  the  application  of 
running  boards  at  owners'  expense. 

Rule  42. — The  change  in  the  fqotnote  under  this  rule  left 
many  of  the  members  in  doubt  as  to  whether  owners  could  be 
held  responsible  in  case  of  three  lor  more  broken  end  posts 
where  some  of  the  posts  are  decayed.  The  footnote  in  the  re- 
vised rules  clearly  applies  to  such  combinations  in  the  case  of 
longitudinal  sills  only,  but  many  0|f  the  members  follow  the 
practice  of  billing  the  owners  for  inch  defects  where  the  de- 
cayed condition  of  the  posts  is  sufiicient  to  have  been  respon- 
sible for  the  failure  of  the  car  end.  at  was  the  belief  that  where 
the  joint  evidence  plainly  indicated  the  existence  of  such  condi- 
tions car  owners  would  accept  |[he  responsibility.  How- 
ever, since  the  wording  of  the  footriote  is  plainly  applicable  to 
sills  only  and  therefore  refers  to  r^ile  41  rather  than  to  rule 
42,  the  association  went  on  record  flavoring  the  placing  of  the 
footnote  under  rule  41  and  its  application  to  that  rule  only. 

Rule  43. — Doubt  was  expressed  as  i^o  the  responsibility  of  the 
owner  for  damages  to  the  superstructure  of  a  steel  underframe 
or  all-steel  car  due  to  the  failure  of  the  imderframe  for  which 
the  owner  is  responsible  in  accordahce  with  this  rule.  It  is 
general  practice  to  handle  such  case!  as  owners'  responsibility 
accompanying  the  bill  with  joint  evi  lence.  Rule  48  was  con- 
sidered as  applying  in  such  cases. 

Rules  58  and  59.^In  the  discussiorj  the  question  came  up  as 
to  the  interpretation  of  these  rules  in  case  an  air  hose  is  torn 
off.  Under  rule  58  missing  air  hose  is  delivering  line  respon- 
sibility, while  under  rule  59  torn  air  hose  is  owners'  responsi- 
bility, and  there  was  some  difference  of  opinion  whether  a  hose 
torn  off  at  the  nipple  on  a  car  offered  in  interchange  would 
be  considered  as  a  missing  or  a  torn  hose.  At  certain  points  a 
hose  torn  off  is  considered  as  owners'  responsibility  on  the  grounds 
that  no  one  knows  anything  about  how  the  hose  was  torn  off 
and  therefore  cannot  state  whether  dile  to  unfair  usage  or  to 
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the  worn  condition  of  the  hose.  The  missing  coupling  lost  with 
the  hose  is  charged  to  the  delivering  line,  since  it  has  the  coup- 
hng  in  its  possession.  Another  interpretation  was  that  the  road 
iiaving  the  car  in  its  possession  has  a  right  to  charge  the  owner 
tor  a  hose  torn  off,  but  when  delivered  to  a  connecting  line 
the  delivering  line  should  be  held  responsible.  On  motion  this 
interpretation  was  approved  by  the  association,     r'"  •  .  ^   /  "-  ^' 

Rule  120. — The  question  was  raised  as  to  whether  the  labor  cost 
of  repairs  was  not  to  exceed  10  per  cent  of  the  base  price 
uiven  in  rule  116,  or  whether  depreciation  was  first  to  be  de- 
ducted from  the  base  price.  The  base  price  is  used,  no  depre- 
ciation being  allowed.    ^''■■:: ; '    ^  ■  ^^:  •■''/''.  •';::r^,.:'i'j-x.^;:,;<-^-S;^ 

In  the  case  of  four  or  more  longitudinal  sills  requiring  re- 
newal or  splicing  the  car  would  be  handled  in  accordance 
with  the  footnote  under  rule  42  unless  the  labor  cost  of  mak- 
ing the  repairs  exceeds  10  per  cent  of  the  cost  price  of  the  car 
l)ody,  in  which  case  it  would  come  under  this  rule.      V,  -r,-  .;;.  i. 

■  ^■•^  ■•  ^•'■•'-•'- '.:■■•■-,:■    "    OTHER     BUSINESS        i^^"  ;"oV.--v  ".:"••' ^^t;-■:■"  y.--'; 

•;,;  The  president  announced  that  the  executive  committee  was 
considering  plans  for  increasing  the  scope  of  the  work  done 
by  the  association  in  order  to  more  generally  cover  the  car 
department  field.  It  has  been  decided  to  offer  prizes  for  the 
best  papers  on  "Apprenticeship  in  the  Car  Department,"  the 
papers  to  be  presented  before  the  association  at  its  next  con- 
vention, and  a  committee  will  be  appointed  to  conduct  the  com- 
petition. For  the  best  paper  a  prize  of  $25  will  be  offered; 
the  second  prize  will  be  $15,  and  the  third  $10. 

. ;"  The  report  of  the  secretary-treasurer  showed  that  the  mem- 
1)ership  of  the  association  is  now  382.  The  treasury  has  a  bal- 
ance on  hand  of  $184.85. 

•The  following  officers  were  elected  for  the  ensuing  year: 
President,  A.  Kipp,  general  car  inspector,  New  York,  Ontario 
&  Western;  vice-president,  W.  T.  Stoll,  chief  interchange  in- 
spector, Toledo,  Ohio ;  secretary-treasurer,  W.  R.  McMunn, 
general  car  inspector.  New  York  Central.  The  following  were 
elected  members  of  the  executive  committee :  Z.  B.  Wilson, 
Southern  Railway;  C.  W.  Mattox,  Chesapeake  &  Ohio;  A. 
-Armstrong,  chief  interchange  inspector,  Atlanta,  Ga. ;  C.  J. 
Stroke,  New  York  Central,  and  W.  M.  Halbert,  chief  inteir- 
change  inspector.  East  St.  Louis,  111.     jr-'^''\.:^^i^^,'-:y';-:''-'^.''^:/-='-\-: 
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■.:.-'  BY  JOHN  D.  WRIGHT  V:     v 

General  Foreman  Painter,  Baltimore  &  Ohio,  Baltimore,  Md.  •■•      ' 

In  the  construction  and  design  of  steel  passenger  equipment 
cars,  so  many  features  are  of  more  importance  than  the  painting 
that  it  is  not  surprising  if  it  receives  little  consideration  on  the 
part  of  the  designer.  Both  the  design  and  construction,  however, 
have  a  direct  influence  on  the  paint  coatings  which  are  appUed 
to  protect  the  metal,  and  they,  in  turn,  determine,  in  a  large 
measure,  the  life  of  the  vehicle.  If  no  protective  coatings  of 
any  kind  were  applied  to  a  steel  passenger  car  it  would,  in  a 
few  years,  be  almost  a  total  loss  from  corrosion.  Steel  passenger 
equipment  cars  have  now  been  in  service  long  enough  to  develop 
their  weak  points,  and  show  the  parts  susceptible  of  improve- 
ment, and,  so  far  as  the  relation  of  the  design  and  construction 
to  the  preservation  of  the  metal  is  concerned,  our  observations 
have  brought  us  to  the  conclusion  that  steel  roofs,  decks,  deck 
screens,  sash  and  doors  are  the  principal  parts  to  be  considered 
in  a  paper  on  this  subject.  We  might  add  that  some  modifi- 
cations have  already  been  made  in  these  features. 

Experience  has  taught  us  that  a  canvas  roof,  if  properly  ap- 
plied and  painted  at  the  outset,  is  more  easily  preserved  than 
the  all-steel  roof,  and  it  can  remain  longer  in  service  without 

*  Presented  at  the  forty-sixth  annual  convention  of  the  Master  Car  and 
Locomotive  Painters'  Association. 


being  repaittted.  If,  for  any  reason,  the  regtllar  shopping  period 
of  the  cars  is  prolonged,  canvas  roofs  may  be  neglected  without 
serious  consequences,  but  this  is  not  the  case  with  the  steel  roofs, 
for  they  must  receive  attention  at  regular  intervals,  and  be  re- 
painted at  the  terminal  yards  if  the  cars  cannot  be  sent  to  the 
shops,  in  order  to  keep  them  from  rusting.  A  number  of  all- 
steel  car  roofs  have  been  constructed  with  raised  expansion 
joints,  the  vertical  surfaces  of  the  joints  being  about  1J4  »"•  >n 
height.  The  abrasive  action  of  the  cinders  soon  wears  oflF  the 
protective  coatings  from  these  joints,  exposing  the  metal.  Though 
steel  cars  have  only  been  in  service  a  few  years,  the  writer  has 
already  seen  roofs  on  which  the  vertical  joint  strips  were  worn 
and  eaten  almost  entirely  away  b}'  the  action  of  the  cinders  and 
corrosion.  Trouble  of  this  kind  may  be  overcome  somewhat  by 
frequent  painting  and  sanding,  but  this  will  not  protect  the  joints 
indefinitely.  And  it  is  not  alwa3S  convenient  to  paint  them, 
especially  on  the  cars  operating  on  branch  lines,  or  running  in 
and  out  of  foreign  terminals.  For  these  reasons  we  feel  that 
steel  roofs  with  joints  projecting  as  little  as  possible  above  the 
main  surface  of  the  roof  sheets  are  much  better  adapted  to  the 
protection  afforded  by  paint  coatings.  :■     :■     :  •< -^ 

In  the  construction  of  steel  passenger  equipment  cars  It  was 
quite  natural  to  adopt  many  of  the  features  of  the  prevailing 
wooden  cars,  so  a  number  of  steel  cars  have  been  built  with 
hinged  deck  sash  and  screens  for  ventilation.  Others  are  con- 
structed with  stationary  deck  sash  and  ventilators,  and  quite  a 
number  with  the  arched  roof  and  ventilators,  omitting  the  decks 
and  deck  sash  entirely.  On  the  wooden  cars,  the  deck  screens 
and  hinged  deck  sash  for  ventilation  appeared  to  work  out  satis- 
factorily, as  a  majority  of  the  wooden  cars  were  so  equipped. 
But  on  the  steel  cars,  the  deck  screens  are  objectionable  because 
they  form  pockets  in  which  the  gases  from  the  tunnels,  and  the 
cinders  and  moisture  collect,  to  destroy  the  paint  coatings  and 
in  this  manner  start  corrosion.  They  are  furthermore  objection- 
able because  the  corrosion  taking  place  back  of  the  screens 
cannot  be  detected  without  going  to  the  trouble  of  removing  the 
screen  frames.  The  employees  at  the  terminals  may  notice  rust- 
ing on  the  parts  easily  seen  and  repaint  the  roofs  and  the  outside 
parts  of  the  screen  frames,  but  the  hidden  parts,  which  are  not 
so  accessible,  are  apt  to  be  neglected  until  the  cars  are  sent  to 
the  shops  for  classified  repairs.  And  considerable  damage  may 
be  done  before  the  cars  are  returned  to  the  shops.  ,;.-v..:-.;  . 

Considering  the  improved  methods  of  ventilation  in  use  dur- 
ing recent  years  it  would  appear  desirable  to  construct  steel 
cars  w  ithout  deck  screens  and  use  the  ventilators  in  place  of  the 
deck  sash  for  ventilation.  This  would  make  them  better  adapted 
to  the  protection  offered  by  protective  coatings  and  also  de- 
crease the  expense  connected  with  the  breakage  of  deck  glass. 
Better  still,  from  this  point  of  view,  is  the  arched  roof  with 
ventilators,  as  it  does  aw^ay  with  the  deck  sash  entirely,  and  the 
corners,  pockets  and  projecting  surfaces  common  with  the  deck 
or  clere-story  construction. 

There  does  not  seem  to  be  much  trouble  in  properly  protect- 
ing the  exterior  bodies  of  steel  cars  with  the  methods  of 
painting  already  in  use,  but  for  both  the  exterior  and  interior 
finish,  the  use  of  smooth,  level  steel  sheets  is  strongly  urged 
in  order  to  reduce  the  number  of  coats  of  surfacer,  and  the 
amount  of  glazing  and  putty  of  various  kinds,  to  say  nothing 
of  the  sandpapering  and  rubbing  necessary  to  secure  a  good, 
finished  surface.  Rough  sheets  require  too  much  paint  mate- 
rial to  make  a  level  surface,  and  the  heavy  coating  applied 
tends  to  reduce  the  life  of  the  paint  bod}%  Furthermore,  the 
protection  afforded  is  gaged  by  the  thinnest  part  of  the  film, 
where  the  surfacer  may  be  rubbed  or  sandpapered  almost  en- 
tirely away,  and  not  by  the  thick  coating  hanging  in  the  rough 
parts  of  the  steel. -^-^.    -:  ,:■     ■\u^i'\  \^iik-i.::  -C-^-'--:. 

The  writer  has  seen  a  number  of  steel  sash  that  have  failed 
completely  in  a  few  years  and  from  this,  in  connection  with 
the  fact  that  the  other  parts  of  the  cars  were  in  good  condi- 
tion, it  would   appear  that  steel   sash  cannot  well  be  protected 
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by  the  use  of  paint  coatings.  Brass  or  copper  sash,  which 
need  no  protective  coatings,  may  prove  economical  and  practical, 
and  may  eventually  take  the  place  of  both  wood  and  steel  sash 
in  the  steel  cars,  but  from  the  fact  that  the  ordinary  steel 
sash  are  hard  to  protect  from  corrosion,  they  do  not  seem  to 
be  an  improvement  over  the  wood  sash  for  use  in  steel  equip- 
ment. Certain  types  of  steel  doors  have  rusted  out  entirely 
after  a  few  years'  service,  though  other  types  seem  to  be  giving 
satisfaction.  Modifications  in  the  design  of  the  doors  that  fail 
from  corrosion  will  have  to  be  made  to  assist  the  paint  coat- 
ings in  the  protection  of  the  metal.  The  change  from  wood 
to  steel  passenger  equipment  cars  has  been  so  rapid  that  it 
would  not  be  surprising  if  experience  eventually  proves  that 
■\  number  of  parts  which  gave  satisfactory  service  on  the  wooden 
ars  will  be  better  adapted  to  meet  the  demands  of  steel  equip- 
ment if  they  are  changed  somewhat  in  design  and  con«truc- 
lipn. 


PIECE  WORK  FOR  THE  PAINT  SHOP* 


;^;  :•;        '■■'■     ■-■■    -"■■■■'       BY  H.  HEFFELFINGER  -  ^  •  " 

'..'-'  .y'-  Foreman  Car  Painter,  Pennsylvania.  West  Philadelphia,  Pa. 

>  ."^  ■ 

;.r  The  most  equitable  method  to  follow  in  fixing  piece  work 
rates  for  the  application  of  any  coat  of  paint  or  varnish,  or 
such  operations  as  puttying,  knifing,  filling,  sandpapering,  rub- 
bing and  striping  to  be  done  either  to  the  interior  or  exterior 
of  passenger  equipment  cars  is  by  measurement.  The  measure- 
ment should  be  on  what  the  foreman  painter  feels  sure  is  a  fair 
price  to  pay  for  each  separate  operation  including  striping,  when 
done  in  bulk,  for  example,  all  over  the  body  outside  of  an 
open  end.  of  the  smallest  passenger  car  handled.  The  deck,  roof, 
platforms,  hand  rails,  under  frame,  tanks,  trucks,  etc.,  should 
be  rated  separately.  Good  judgment  gained  by  personal  expe- 
rience and  the  maximum  time  it  takes  to  do  any  separate 
operation,  including  time  to  get  material,  place  scaffolding, 
etc.,  when  paid  for  by  the  hour  rate,  should  be  the  basis  to 
set  rates  fair  to  the  company  and  employees.  Consideration 
should  be  given  both  to  the  fast  and  slow  workmen,  since  both 
can  do  good  work.  The  workmen  should  not  be  limited  as  to 
their  daily  earnings  but  allowed  to  make  all  they  can,  provid- 
ing their  work  passes  inspection. 

.Assuming  that  prices  have  been  fully  agreed  upon  for  the 
smallest  passenger,  baggage  or  express  car,  measurement  should 
then  be  taken,  which  is  easily  done  by  getting  the  square  feet 
in  the  sides  and  ends  of  the  car,  deducting  the  area  of  the 
window  and  door  openings.  The  price  per  square  foot  can  then 
be  calculated  from  the  price  fixed  for  each  separate  operation 
when   done  in   bulk.     This  price  can   be  used    for  all   sizes   of 

cars.  ^\ur\: ■-■:^:- ■■''■i'---^'i:- ^  , 

The  price  per  foot  for  either  size,  gold  or  color  lines,  should 
be  based  on  the  price  set  for  running  these  lines  over  the  en- 
tire body.  The  letters  and  numerals  of  railroads  are  generally 
of  a  standard  size  and  style,  which  permits  the  outlines  being 
pounced  on  and  the  work  done  by  the  pencil  hands  who  do 
the  striping.  From  the  price  set  for  each  letter  or  numeral 
can  be  figured  the  price  per  car.  From  this  basis  larger  or 
smaller  letters  or  numerals  can  be  rated  when  laid  out  by  pat- 
tern. Having  the  rate  per  square  foot  for  each  operation,  ex- 
cepting lettering  and  numbering,  the  price  to  i)e  paid  for  either 
the  upper  or  lower  half  of  one  side,  the  facia  board,  letter 
board,  panels  between  windows,  belt  rails,  corner  posts,  etc., 
can  be  easily  determined.  The  same  practice  of  measurement 
can  be  carried  out  on  the  inside  of  the  car.  not  including  the 
headlining  and  floor.  Avhich  should  be  measured  separately.  There 
should  be  a  fixed  rate  for  the  application  of  each  coat  of  paint, 
varnish  or  whatever  operation  is  required,  say  to  finish  one 
sash,  blind,  curtain   runner  or   seat   frame.     The  rate   for  each 

*.\bstract  of  paper  presented  at  the  forty-sixth  annual  convention  of  the 
Master  Car  and  Locomotive  Painters'  Association. 


operation  to  be  based  on  the  |ime  it  takes  to  do  each  piece  or 
a  full  set.  Before  setting  piore  work  rates  a  shop  should  be 
well  organized  with  established  day  or  hour  rates,  which  should 
govern  the  piece  work  rates  according  to  the  class  of  work  per- 
formed, whether  it  be  by  a  pencil  hand,  brush  hand,  rubber  or 
laborer.  |  ^<^""<f -'V'-^u -'•.'.'  v';^-;- 

Printed  Forms. — Printed  forms  should  be  issued,  one  to 
check  up  the  piece  work  accounts,  showing  on  the  front  the 
serial  number  of  the  card,  to  whom  issued,  date  of  issuance, 
date  work  completed,  the  number  of  operators,  the  charge  num- 
ber, the  number  of  pieces,  the  number  of  operations,  piece  work 
prices  and  the  total  amount.  It  also  should  be  noted  whether 
or  not  the  work  is  inspected  and  by  whom.  The  back  of  this 
card  should  show  the  names  ol  the  workmen,  the  number  of 
the  workmen,  the  time  on  and  off,  the  number  of  hours,  the 
total  hours  day  work,  with  rate  per  hour,  the  amount  and  the 
word  "correct"  with  space  for  the  signature  of  the  foreman. 
A  card  of  this  description  shoi  ild  be  used  mostly  for  giving 
out  work  in  bulk.  ;:•  ■;■;v^:>:;■  ./>  v>.' A  >;ji;  ,■.;,."     •  ;;•-.;.% 

A  second  card  should  be  pri  ited  showing  the  serial  num- 
ber, the  charge,  the  date  the  work  was  issued  and  completed, 
tlie  time  on  and  off,  the  names  find  numbers  of  the  workmen, 
the  hours,  the  total  hours,  the  hourly  rate  and  amount,  with 
the  word  "correct"  and  a  space  provided  for  the  signature  of 
the  workman.  On  the  back  of  this  card  there  should  be  left 
a  place  for  the  name  of  the  gang  leader,  the  total  number  of 
pieces,  the  rate  and  the  amount,  together  with  a  space  for  the 
numbers  of  the  cars  worked  on,  also  a  space  for  the  kind  of 
operation,  with  the  prices. 

.\  chart  should  be  printed  showing  the  price  for  each  individual 
operation,  such  as  doors,  inside  ind  outside,  scat  frame,  etc. 
.Xnother  chart  should  be  made  oif  the  same  description  with 
spaces  left  blank  to  write  in  the  operations  that  have  been 
authorized  but  have  not  been  printed. 

When  all  the  work  has  been  completed  it  should  be  inspected 
and  checked  from  the  card  by  tHe  persons  issuing  the  card, 
if  possible,  and  frequently  by  the  foreman  and  assistant  fore- 
man. After  the  work  is  completed  and  the  cards  have  been 
approved  by  the  foreman,  they  aiie  turned  over  to  the  piece 
work  clerk,  who  separates  all  the*,  charges  and  pro-rates  the 
money  by  the  time  made  and  enters  it  in  a  book  provided  with 
a  column  for  each  person's  account, 
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Coke  Replacing  Coal  lv  SwedenJ — Sweden's  importation  of  . 
German  coke  is  reported  as  exceptional  recently.  It  is  caused 
by  the  high  prices  of  coal  in  England  and  the  freights.  Many  , 
Swedish  steamers  as  well  as  state  and  private  railroads  are 
now  using  coke,  either  alone  or  mixfd  with  coal  or  wood,  with 
apparently  good  results  as  coke  ii|iports  are  continually  in- 
creasing.— Iron  Age. 


Noise  and  Accidents. — Fatigue  hks  a  notable  influence  in 
causing  accidents,  and  anything  tha|  will  tend  to  reduce  or 
increase  fatigue  among  workers  shoild  therefore  receive  con- 
sideration. Noise,  for  example,  shoujd  have  a  prominent  place 
in  the  list  of  items  accredited  with  fiie  production  of  fatigue. 
Loud  noises,  even  though  produced  f^r  only  a  short  time,  irri- 
tate the  average  person ;  and  if  they  are  continued  all  day,  and 
every  day,  they  may  have  a  serious  <  ffect  on  the  nervous  sys- 
tem, and  become  a  potent  factor  in  a  using  fatigue.  The  older 
employees  in  a  noisy  shop  become  ^nore  or  less  accustomed 
to  the  noise,  and  often  can  readily  detect  any  new  or  unusual 
sound.  New  men  are  likely  to  be  <ionfused  by  the  constant 
loud  noise  and  the  strangeness  of  th^ir  environment,  and  are 
less  likely  to  note  warning  sounds.  When  the  din  in  a  shop 
is  .so  great  that  a  workman  must  shout  into  his  companion's 
ears  in  order  to  be  heard,  it  must  needs  be  a  sound  very  much 
out  of  the  ordinary  to  draw  his  attention  to  danger  and  keep 
him  out  of  harm's  way. — Travelers'  Staftdard.      :■':.■. .^^.t-,.-:;.'.- •■...]...■ 
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REPAIRING  DRIVING  BOXES 


■  •  ...  .      -    ■-.■:..    :■:    BY  P.  F.  SMITH  '-"•■':'• 

Mechanical  Engineer,  Chicago,  St.  Paul,  Minneapolis  &  Omaha,  .■> 

St.  Paul,  Minn. 

Owing  to  the  constant  delays  which  were  being  experienced 
in  getting  out  driving  box  work  at  the  St.  Paul  shops  of  the 
Chicago,  St.  Paul,  Minneapolis  &  Omaha,  it  was  decided  some 
time  ago  to  make  some  radical  changes  in  the  method  of  han- 
dling this  branch  of  locomotive  repairs.  Accordingly,  all  the 
tools  and  accessories  used  were  regrouped  in  one  end  of  the 
machine  shop  so  that  all  operations  may  be  performed  with  a 
minimum  amount  of  handling.  ^    y  {::,.  %.'^ 

The  equipment  used  is  shown  in  the  following  list  j  ;■;;;;;  .Y.i> 

'•■.-..  60-in.   Niles-BementPond    motor    reversing    planer.  ••■.  ^i~  •■''■•.;  . 

■■..\.32-in.   Motor   shaper,   motor   driven.  .ir'-.    .'    ~'' ~'\ '..   •' '  •• 

/.^- 42-in.  BuIIard  vertical  turret  lathe,  motor  driven.  '.':  V.-::4..'v '-'=;' 

-..-V  42-in.   Barnes  drill,   motor  driven.  ■■../;■•.■•.    .■,..;■"' 

■.Hydraulic  press  for  forcing  in  and  out  driving  box  brasses.    ..••■;■.■■■,■■-";. 
':- Hand-operated    screw  press    for    closing   driving   box   brasses.  ..■.•■.-.  ■••■•^- .-■ 

r.\."  Babbitt  furnace  for  melting  babbitt.  ■."•.y -•   '.  ^■■- ■ '  •' v . 

':•.■  Babbitt    table   consisting   of    a   cast-iron    face   plate.  t  :.' -.i.::^  ■■■.;.■;."."    •■.^".' 

.-.'Three  jib  cranes.  "''"■'.:'  ' '•'     ■' 

.   ..  By  referring  to  the  layout  of  the  group  it  will  be  seen  that  the 
!>abbitt   furnace  and  table  are  served  by  one  of  the  jib  cranes. 


set  of  t)&xes  for  A  It)- wheel  engine,  siniilar  to  those  shown  in  the 
drawing,  will  be  followed  through  the  shop  from  the  time  they 
come  out  of  the  lye  vat  until  they  are  ready  to  be  put  back  under 
the  locomotive.  :-._^  \    •':.;  ;/  \    -.    ■      ■;■;.;;-    ';:  .-  ;•  .v  \ ;  a   ■  v     .':•: 

The  boxes  are  moved  from  the  lye  Arat  to  the  machtne  shop  on 
a  push  car.    They  are  then  examined,  to  determine  the  extent 


^^^A^ 


les     IT 

■    X ' — '  -1  ii.  ^ 


Outside 
,1' 


,.;■;:■;    V—, -^ .     _^ 


32  R.R.  Draft  Cut 
Shaper 


42  l^rfko/ 
Turref  Lafht 


e 


Crane 
Space  for  fifting Dri^ing-^^' 
Bom  Cellars  and  renewing 
Shoe  and  Iffedge  Fif\ 
Liners       .     .    .  ' 


Hadraulic 
''  PreiS 


3x9  Sieel  fhi/s- 


\Mofor 
Drinn 
^Dri/I     Work 
Ben 


^•;^-.t- 


BabbiH  lable 


SO  Reyersing 
Mofor\P/aner 


Cir.  Line  of  Track  in  Machine  Shop 


• -.V       ^"-       Layout  of  the  Driving-Box  Group     •'■•'"■ 

having  a  swing  of  18  ft.  Another  18-ft.  crane  serves  the 
presses,  the  work  bench,  the  drill  and  the  planer,  while  a  16-ft. 
crane  serves  the  planer  and  the  turret  lathe.  The  shaper  has 
its  own  crane,  which  has  a  swing  of  6  ft. 

Part  of  the  boxes  repaired  are  of  a  standard  design  of  cast 
steel,  with  remov.^ble  brass  liners  on  the  shoe  and  wedge 
faces  and  inset  hub  faces  of  babbitt  metal.  A  drawing  of  one 
of  these  boxes  is  shown.  It  is  the  front  and  back  box  for  a 
21  in.  by  26  in.  lO-wheel  engine,  and  with  the  exception  of  a 
few  minor  details  differs  from  the  main  driving  box  only 
in  the  diameter  of  the  journal  and  brass  fit  in  the  box.  In 
the  main  driving  box  these  dimensions  are  one-half  in.  larger. 
The  lubricant  used  is  grease  and  the  brasses  are  of  Ajax 
plastic  bronze.  The  grooves  for  feeding  the  grease  in  the 
bearing  faces  of  the  brass  and  the  shoe  and  wedge  liners  are 
cored  to  save  chipping  when  fitting  the  boxes  to  the  axles. 
The  liners  are  fastened  by  four  ^.'%  in.  copper  rivets  and  a  Yj,  in. 
copper  threaded  plug,  in  addition  to  top  and  bottom  lips.  They 
are  finished  for  a  standard  distance  from  face  to  face  of  XZVi 
in.,  but  when  new  liners  are  applied  this  is  increased  to  13^ 
in.,  which  permits  of  two  shoppings  before  they  are  scrapped. 
The  hub  face  of  the  box  has  a  double  dovetailed  groove 
which  securely  holds  the  babbitt  hub  liner,  and  the  brass  is 
held  through  the  crown  by  two  Y^  in.  taper  brass  plugs  which 
are  driven  in  tight. 

In  order  that  the  method  of  procedure  may  be  made  clear  a 


...■,/•;..-,  Type  of  Cast-Steel  Driving  Box  Handled;.;^.     .   ;  '-V 

of  repairs  necessary.  If  there  is  sufficient  metal  in  the  crown 
of  brass  they  are  marked  for  closing.  If  any  are  worn  to  the 
condemning  limit  in  crown  they  are  marked  for  new  brasses, 
after  which  all  the  brasses  are  removed  in  the  hydraulic  press. 
New  brasses  are  never  applied  unless  the  old  ones  are  worn  to 
the  limit,  because  of  the  high  first  cost  of  the  Ajax  metal.  ,  ...  - 
In  this  case  let  us  assume  that  the  front  and  back  brasses  may 
be  closed,  but  that  the  main  boxes  will  require  new  brasses. 
.-\fter  the  old  brasses  are  removed  the  boxes  are  taken  from  the 


Babbitt    Furnace,    Showing    Driving    Box    in    Place    for    Removal    of 

Hub    Liner 

hydraulic  press  to  the  babbitt  furnace,  where  they  are  submerged 
hub  face  down  in  the  hot  babbitt  contained  in  one  of  the  melting 
pans.  These  pans  are  of  cast  iron  and  in  one  of  them  are  a 
number  of  thin  projections  extending  from  the  sides  and  corners 
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by  the  use  of .  fiaint  coatinj:s.  Brass  or  coj>iKr  >a>li,  wliioh 
nettl  no  protective  coiitiii^'s.  may  prove  economical  and  jtractical, 
and  may  eventually  take  the  place  of  both  woo*!  and  steel  sash 
in  the  steel  cars,  l>nt  from  the  fact,  that  the  ordinary  steel 
sash  are  hard  to  protect  from  corrosion,  they  do  not  seem  tt> 
lie  an  improvement  ©ve"r  the  wood  sash  for  use  in  steel  equip- 
n»«ntt.  Certain  types  of  steel  doors  have  rusted  out  entirely 
after  a  few  years'  service,  though  other  tyi>es  seem  to  be  ;;ivim; 
satisfaction.     Modificatit)ns  in  the  dcsij:n  of  the  doors  that   fail 

-    ftoiti  corrosion  will   ha\e  to  be  made  to  assist  the  paint  coat 
Injjs   In    the  protection   of   the   metal.      The   chanj:e    from    wood 
to    steel    passenvrer    e<iuipmeiu    cars    has    been    so    rapid    that    it 
woul<i    Jiot    be    surprisini;    if    experience    eventually   proves    that 

,  /i  ntxmber  of  parts  which  save  satisfactory  service  on  the  w ooden 
ars    will  be  better  adapted  to  tneet  the  demands  of  steel  equip- 
tnent    if    they   are  .chajiiKed    somewliat    in    disiun    and    coti'-tnic- 
tion.'     ■:/,■   ■■  ■■  -■'■''  '"■    '"'.■:■■,• 
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f  :;   PIECE  VyORK  FOR  THE  PAINT  SHOP* 

v;f      -■        "  ^  BY  li.  IIKKFKLFIN(;KK  ; 

.•.^i       Foreman  (^ar  Painter.   Pennsylvania.   West  Philadelphia.   Pa.     ■ 

;- Th«  most  «iuitable  methotl  to  follow  in  hxinj.;  piece  work 
rates  for  the  application  of  any  coat  of  paint  or  varni-ih.  or 
such  operat!«)ns  as  p^ittyinir.  knifing,  fillini;.  saiidpaperiny,  rul*- 
bini;  and  stripinp  to  be  done  either  to  the  interior  or  exterior 
of  passeiijier  e¥piii)ment  cars  is  by  measurement.  The  measure 
ijient  .lihould  be  on  what  the  foreman  painter  feels  stne  is  a  fair 
price  to  pay  for  each  separate  oi)eration  includinu  striping,  when 
d«^>ne  in  bulk,  for  example,  all  over  the  l.o<ly  outside  of  an 
open  end.  of  the  smallest  passenger  car  handled.  The  dock,  roof, 
platforms.  Hand' rails,  tmderframe,  tanks,  trucks,  etc..  should 
be  rated  seiiarately.  •  ioo<l  judununt  i:aiiu<!  by  personal  expe- 
rience and  tile  maximum  time  it  takes  to  do  any  >eparate 
operatixm.  includim.:  time  to  get  material,  place  scaffolding, 
.etc.;  when  paid  for  by  the  hour  rate,  shotdd  be  the  basis  to 
set  rate-«  fair  to  the  company  and  miplovec'^  Consideration 
should  be  jiiven  lioth  to  the  fast  and  >low  v\orkmeii.  >ince  liolh 
tran  do  pood  work.  The  workmen  should  not  be  limited  as  to 
their  <laily  e^irnin^s  but  allowed  to  make  all  thi\  can.  pnwkl- 
ili;;   their  work  passes  inspection. 

':"  .\s>uminu  that  prices  have  been  fully  a.ureed  upon  for  tlie 
smallest  pas>en.s:er.  bai;.!i:ai:e  or  express  car,  measurement  should 
ihifii  he  taken,  which  i>  easily  dorie  by  jiettinu  the  sjuare  feet 
iii  the  sid«s  awl  ends  of  the  car,  deductinir  the  area  of  the 
w indow  and  door  op'nin;.;^;.  The  Jvrice  per  square  tOot  can  then 
be  calcidated  from  the  price  fixe<l  for  each  separate  oi>eration 
when  done   in   bidk.     This 'j^ricp  can   be   tised    for   all    ■^\/i-   of 

■.The  price  per  f<^ot  foV  ctther  'ii/e.  l'oM  or  ctdor  lines,  •should 
-he  bave<l  on  the  jvrice  set  for  runuhii.;  these  lines  over  the  en- 
•tirip  i>ody.  The  letters  and  mnnerals  of  railroad s  an-  vjenerallx 
-of  Ji  slandar<lsi/e.  and  style,  which  permits  the  outlines  beini; 
pouncetl  on  ati«l  the  work  di^me  by  the  pencil  hand*  who  do 
ihe  strtj»inji.  Fronj  the  j)ri\"e  set  ff>r  each  letter  or  niuneral 
can  he  fitjured  the  prii-c^^r  car.  Fr<>m  this  ba>i>  lar'.;er  or 
"^mailer  letters  or.  numerals  can  be  rati  d  when  laid  out  .b>  pat- 
tern. Maxiie,:  the  rale  per  s(|uare  foot  tor  each  oiieratioii.  ex- 
ceptint;  lettering:  and  numberin.u.  the  j>rice  to  lie  p.iid  for  either 
the  tipper  or  low'er  half  of  one  side,  the  l.tcia  bo.inl.  letter 
|K>ard.  pciijcls  l»et%Veen windows,  belt  rails,  corner  posts,  etc.. 
can  i'e  e:isily  determined.  The  same  iir.actice  of  measuifment 
can  be  carried  out  on  the  inside  of  the  car,  not  including;  the 
headlinini:  and  floor,  which  should  be  measured  sei)arately.  There 
shouM  Ik'  a  fi.ved  rate  for  the  application  of  each  coat  of  paint, 
viirnish  or  whatever  (ituration  is  re<|nired.  s.iv  to  finish  one 
sash,   blind,  curtain   nuiner  or   sent  frame.     The   rate   for  each 
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optiation  to  be  based  on  the  ime  it  takes  to  do  each  piece  or 
a  full  set.  Before  settinj:  pioce  w»)rk  rates  a  shop  should  be 
well  or!.;am'/ed  with  establisheil  day  or  hour  rates,  which  should 
uoNeni  the  i)iece  work  rates  accordint;  to  the  class  of  work  per- 
fortned.  whether  it  be  by  a  iniicil  hand,  brush  hand,  ridtber  or 

I'rinti-cl  I'tirms.  Frintecf  folms  should  be  issued,  one  to 
check  up  the  piece  work  accoints,  showini;  on  the  front  the 
serial  number  of  the  card,  to  vhom  issued,  date  of  issuance, 
date  work  completed,  the  ntimbt  r  of  operators,  the  charge  num- 
ber, the  number  of  pieces,  the  n  imber  of  operations,  piece  work 
prices  and  the  total  amount.  I  also  should  be  noted  whether 
or  not  the  work  is  inspected  ar  1  by   whom.     The  back  of  this 


card   should   show    the  names  oi 
the  workmen,   the  time  on  and 
total   hours  da.\    work,   with    rate 
wor<l   "correct"    with    s]);tce    for 
.\    card    of    this    descriptioi;    shot 
•  ■iM  work  in  bidk. 

.\    sieond    card    shotdd    be   pri  ited    showinj^    the    serial    ntim- 


the  workmen,  the  number  of 
off,  the  nundjer  of  hours,  the 
per  hour,  the  amount  and  the 
the  sijinature  of  the  foreman. 
Id    be    used    mostly    for   K'ving 


her,  the  charge,  the  date  the  w 
the  time  on  and  off.  the  names 
the  hours,  the  total  hours,  the 
the  wor<l  "correct"'  and  a  space 
the    workman.      ( )n    liic   back   of 


rk   was   is>ued   and   comi)lete<l. 

ind  numbers  of  the  workmen. 

lourly  rate  and  amount,  with 
)rovidc'l  for  the  sii;nature  of 
his  card  there  shotiid   lie  left 


a   i)lace   for   the  name  of  the  i;ar  l'  leader,   the  total   number  of 


tofiether  with   a  space   for  the 
al>;o  a   space   for  the  kind   of 


)>ieces,  the  rate  and  the  amount, 
numiiers  of  the  cars  wtirked  on. 
ojieration.  with  the  prices. 

.A  chart  should  be  printed  showi  ii;  the  price  for  each  individual 
operation,  such  as  doors,  inside  and  t)Utside,  seat  frame,  etc. 
.\nother  chart  shotild  be  made  At  the  same  description  with 
spaces  left  blank  to  write  in  x\\\  operatit)ns  that  have  been 
authorized   but   have   not   been   priimed. 

When  all  the  work  has  been  conjpleted  it  shotdd  be  inspected 
ami  checked  from  the  card  by  tile  persons  issuing  the  card, 
if  possible,   and   frequently  by  the  poreman  and  assistant   fore- 


man. 


.After    the    work    is   comiilett 


ajtpro\ed    by    the    foreman,    they    ai  e   turned    over    to   the   piece 


work  clerk,  who  separates  all  the 
money  by  the  time  ma<le  awd  etiter 
a  cohmm   for  each  person's  accoiui 


1    and    the   car<ls    have    been 


char).:es   and    pro-rates    the 
it   in  a  book  provided  with 


<"oKi  ki  i'i..\eiN(;  Co.M.  IN  Swinii.  ."sweilen's  importation  of 
<  lermau  coke  is  reporte<l  as  e\cei)tional  recently.  It  is  caused 
by  the  hi'..:h  prices  of  coal  in  Kiis^lard  and  the  freights.  Many 
."Nwedisli  steamers  as  well  as  stafej  and  private  railroads  are 
now  u-int:  coke,  either  ahme  or  luixVd  with  coal  or  wood,  with 
apparently  ^ood  results  as  coke  iiiports  are  continuallv  iu- 
iTeasiu'.:.      /»■('»   ./</('. 


XoiSF  AXI>  .AcciPK.MS.  Fatigue  Itis  a  notable  iiitlnenCe  in. 
causing;  accidents,  and  anythint:  th;l  will  tend  to  reduce  or 
increase  f.iticut-  am«>nir  workers  shojild  thenfore  reciivv  Con- 
sideration. \oi>e.  for  examjile,  sboifd  h.txe  a  ])roininent  jilace 
in  the  list  of  items  accredited  with  Ihe  production  of  fati.L'UC: 
I. Olid  noises,  even  though  produced  f  >r  oul\  a  '^hort  time,  irri- 
t.ite  the  a\er;i;;e  person;  .in<l  if  the\ 
«\er>  <la>.  tluy  m;i\  ha\e  a  serious 
tern,  aii<l  b(comc  a  potent  factor  in  c; 
enifdoNees    in    a    noisy    sli<ip    become 


re  continued  all  day,  and 
ffect  on  the  nervoii«  .sys- 
using  fatigue.  The  older 
lore    or    hss    accustomed 


-    'Alistnut   I'f  pajior  pre^enttil  ai   the   fofn-Mxth.  annual  i;<>nvc<uion  o 
■Alitsirr  J'ar  aii<l  lif>r»iuintiv«- .f*;iHller*"  .■XrisHx-ialioti.  :       '     ^    • 


f  the 


to  the  noise,  ami  oit»ii  can  readily  d  tect  anv  new  or  nmisual 
sotmd.  Xew  men  are  likely  to  be  (  onfused  by  the  constant 
loud  noise  and  the  strangeness  of  tli  ?ir  envirotmicnt,  and  .are 
less  likely  to  note  warning  souncU.  M'hen  the  din  in  a  shop 
is  so  L'reat  that  a  workman  must  shimt  into  his  companion's 
ears  in  order  to  be  heard,  it  must  needs  tie  a  sound  very  much 
out  of  the  or<linarv  to  draw  his  attenmon  to  dancer  ani  keep 
him  out  of  iKirni's   ua\.      'I'lurili-rs'   V/dl/Jiz/v/.     /  . .     v  ... 


K- 


.V  '  r.    •. 


.A...--  ■ 


?mA€Tl€E< 


REPAIRING  DRIVING  BOXES 


;;.-%.  .->;?.-:•■•  -■    rY  P.  F.  SMITH       ,■:.■■:;: 'v^    -  ;  .-\:r  r  ■;.■-■ 

Mechanical  Knftineer,  Chicajlo.  Sr.  Paul.  Minneapolis  &  Omaha,   - 

St.  Paul,  Minn. 

,,. OwiiiK  to  the  constant  dclajs  which  were  being  experiencc<l 
•iti  j^etting  out  driving  box  work  at  the  St.  Paul  shops  of  th^ 
ijljicago,  St.  Paul.  Minneapoli.s  &  Omaha,  it  was  decided  some 
lime  ago  to  make  some  radical  changes  in  the  tnctlio<l  of  han- 
dling this  branch  of  locomotive  repairs.  Accordingly,  all  the 
tools  and  accessories  used  w  ere  reurtaiped  in  one  cn«l  of  the 
inachine  shoj)  so  that  all  operations  may  be  performed  with  a 
mininunn  amount  of  handling.  ■  .    v        /.  - 

/The  ecjuipment  used  is  shown  in  the   folhnving  listv-,^    ,'<^^^ 

-   (.i:in.    Xilfs  Bciiunt  I'oikI     timtnr     rivcrMiiK    plaiUT.  \  A  '''':':■.■'  -7-  .  ■ 

•  ;  .VJ  in.    Miiti.r   shapcr.    inntDr   driven.  ■.'"..>  ■■■..■■.••■..■■. 

4J-in.    BuHaril   vertical   tiiirti    l.itlu-,    nintfir    driven.      •/'■:;;"-.{•-.,■..■' 

4J  in.   lljirncs  drill,  nuttnr  drivtti.  .'■'';'.,':    •' .- 

:;    llyilraulic   press   for    foreiiiK   in   and   <nit    driving  l»oxt>rasscs.' k/.--'  ■••;,: 

">   ll.iiidcpcraled    screw   pre>vs    fdr    elusinj;   driving  lH>xvl^ras*e-v'-'.>-.-    .-■.,■■•■: 

■  '.  H.dil)ilt    furnace    fur   melting    Ii.d>l>itt.  ■  "    .     :-".;-',     '.ii  •  :!!v 

■  •.  J{.i!il>itt   table   Coiisisliiin   of  a  castaron.  face  plate.    .-.iVv-.- .•;  V^.V-   ■:•■ 

■  •     "I'hree   jil>  eratles.  .  '.  :■■..'.■'    r"  ■:■' ^.-    ■.'-'''■■:'' '-rf^-    '". 

;'...  IJy  referring  to  the  hntnit  of  the  group  it  will. be  seen  that  the 
balibitt    furnace   and   taWeare  served  by  one  of  the  jib  icraneSi 

''''■         ..■'■•'  '-■'.■  .      '  ■     •■    ■■-       -■    '',.'.-,    •  •  •'  Shopf 


sot'Vif  Iwikes  fiVr  a  10-wbeel  engine,  similar  to  those  shown  in  the 
tlrawing.  will  lie  followed  through  tlie  shop  fro^n  the  time  they 
c»nie  out  of  ti*c  lye  vat  until  they  are  ready  to  be  put  back  under 

the  vk)C(*m(»tive.v- "<.'■■'■■'.  .  '  ■^■■^  -•'/>•     ^-■..■:,■''';^;, .,  .-^  ' 

The  boxes  are  moved  froin  the  !ye  vat  to  the  machine  sTiop  «»n 
a  push  car.     They  are  then  examined  to  determine  the  extent 
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Layout  of   the    Driving-Box   Group 


having  a  swing  of  IS  ft.  Another  IS-ft.  crane  serves  the 
jiresses.  the  work  bench,  the  drill  and  the  planer,  wliile  a  16-ft. 
crane  serves  the  planer  and  the  turret  lathe.  The  shaper  has 
its  own  crane,  which  has  a  swing  of  6  ft. 

Part  of  the  boxes  repaire<l  are  of  a  stati<lard  design  of  Cast 
steel,  with  reniov.ible  brass  liners  <>n  the  .shoe  andwedge 
faces  and  inset  hub  faces  of  balibitt  metal.  A  drawing  of  ofie 
"f  these  boxes  is  shown.  It  is  the  front  and  back  box  for  a 
-1  in.  liy  2()  in.  l()-\\lieel  engine,  and  with  the  exception  of  a 
few  minor  details  differs  fr<nu  tlie  main  dri\ing  iyox  Only 
in  the  diameter  i>l  the  journal  and  brass  lit  in  tlu  box.  '1t<:. 
the  main  dri\ing  box  these  dimensions  .are  oni-half  in.  larger. 
The  lubricaiU  u>ed  is  grease  an<l  the  brasses  are  of  A.ia,x 
plastic  bronze.  The  grooves  for  feeding  the  grease  in  the 
bearing  faces  of  the  bras*  and  the  shoe  and  wedge  liners  are 
coretl  to  save  chii>iiing  when  lining  the  lioxes  li>  the  axlesV 
Thv  liners  are  faslene<l  by  fonr  \<  in.  copper  rivets  and  a  ^4  in. 
'coi)per  threaded  jilug,  in  addition  Xo  top  :ind  bottom  lip>.  They 
are  finished  for  a  standard  distance  fr<>m  face  to  faci-  of  13' !• 
m..  but  when  new  liners  are  ajiplied  this  is  increased  to  13^ 
in.,  which  permits  of  two  shoppings  before  they  arc  scrapped. 
The  hub  face  of  the  box  has  a  double  dovetailed  gnjove 
which  securely  holds  the  babbitt  htib  liner,  and  the  brass  is 
held  thrf)Ugh  the  crown  by  two  j^  in.  taper  lirass  plugs  which 
are  driven  in  tight. 
..^   In  order  that  the  method  of  procedure  may  be  made  clear  a 


Type  of  Cast-Steel  Driving   Box   Handled  .;.""-.;•"• 

oCTepairsnecejisary.     If  "there  is  suthcieiu  metal  iii  the  crow«   . 

of  brass  they  are  marke<l   ft ir  closing.      If  any  are  worn  to  the   . 
cohdenming   limit    in   crown   they   are   marked    for  new   brasses, 
after  which  all  the  brasses  are  remttve<l  in  ihe  In draulic  press. 
New  brasses  are  never  applied  unless  the  idd  ones  are  worii,  to  '^ 
the  limit,  because  of  the  high  lirst  cost  pf  the  .\iax  mtta1.-.r        i,- 

In  this  case  let  lis  assume  that  the  front  and  back  1  trasses  liwy 
1  e   closetl.    but    that    the   main    boxes    will    require   new   brass**, 
ir  the  old  brasses  are  removed  the  Ixtxes  are  taken  from  tiie 


Babbitt    Furnace.    Showing    Drivfng    Box    in    Place    for    Removal    of 

Hub    Liner 

lr\(lrauUc  pres^s  to  tlie  babbitt  furnace,  where  they  are  >ul>merged 
hub  face  down  in  the  hot  babbitt  contained  inone  of  the  melting 
pans.  These  pan*  are  of  cast  iron  ami  in  one  «»f  them  are  a 
r.undfer  of  thin  projecti<»us  extemling  from  the  sides  and  corners 
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toward  the  center  to  serve  as  a  support  for  the  box.  The  old 
babbitt  is  thus  removed  and  the  box  at  the  same  time  heated 
'iready  for  rebabbitting.  The  boxes  are  next  transferred  to  the 
babbitt  table,  where  the  new  babbitt  is  applied,  using  metal 
formers.  The  handling  of  the  boxes  from  the  push  car  to  the 
hydraulic  press  and   from  the  press  to  the   furnace  and  babbitt 
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;•.":':•.  .-Arrangement   of    Kerosene    Babbitt    Furnace 


■^:1  •■../   >■ 


table  is  accomplished   with  two  jib  cranes,  which  are  equipped 
"with  air  cylinder  hoists.  ...    <     ''-^  ..'■-•  v  ■:,'.••.  •''    ". ' 

:  The  boxes  are  now  ready  to  receive  the  brasses  and  the  time 
required  to  complete  the  operations  so  far  performed  is  as 
follows : 

Removing   old   brasses   at    hydraulic   press,   one   man   only,   six 

boxes,   at    four   minutes    each 24  min. 

Handling  boxes  from  hydraulic  press  to  babbitt  furnace, 
removing  old  babbitt,  rebabbitting  and  returning  to  hy- 
draulic press  ready  to  receive  brasses,  one  man  only,  six 
boxes   at    15    minutes   each    1    hr.    30   niiii. 
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The  new  brasses  for  the  two  main  boxes  are  selected  by  the 
shapcr  man  from  a  stock  of  the  various  patterns  kept  on  the 
Hoor  adjacent  to  the  shaper.  Tliese  are  finished  to  fit,  the  proper 
sizes  being  taken  from  the  bo^es  at  the  hydraulic  press.  The 
press  man  then  puts  them  intfc  the  boxes  at  a  pressure  of  35 
to  40  tons. 

■  The  press  man  takes  the  fot^r  old  brasses  for  the  front  and 
back  boxes  to  the  hand  press  jnd  closes  them  in.  This  drops 
the  crown  and  changes  the  angle  at  the  bottom  of  the  brass  where 
it  fits  into  the  bo.x.  In  order  to  get  this  fit  correct  he  now  chips 
down  aboiK  one  inch  on  the  br^ss  and  makes  a  driving  fit  into 
the  box,  using  mild  steel  shims  of  the  proper  thickness  to  fill 
above  the  crown.     When  a  fit  is  obtained  the  brass  is  removed 


and  finished  on  the  shaper,  usi 


ig  as  a  guide  the  part  just  fin- 


ished by  hand.     After  the  brasses  are  reshaped  the  liners  are 
applied  and  they  are  pressed  int(   the  boxes. 

After  the  main  boxes  have  been  drilled  and  reamed  to  re- 
ceive the  crown  plugs  the  boxes  are  ready  to  receive  the  cellars. 
While  having  the  crown  brasses  reapplied  they  have  been  han- 
dled entirely  by  the  jib  cranes,  jlnd  the  following  time  has  been 


consumed : 


pressing  them  in  and 


Shaping  new   brasses   for   main   boxes, 

drilling  for  the  crown  plugs;  2  brasses  at  40  mins.  each...    1   hr.  20  min. 

Closing  old  brasses,  making  and  drill  ng  liners,  fitting  and 
shaping  old  brasses  and  pressing  in  ready  for  cellars;  4 
brasses,   at  40   mins.   each , 2  hr.  40  min. 

The  six  boxes  are  now  transfertred  to  the  floor  back  of  planer, 
where  the  cellars  and  driving  hpx  saddles  are  fitted  and  the 
shoe  and  wedge  liners  examined!  In  closing  brasses  it  some- 
times spreads  the  box  a  trifle  at  the  cellar  fit  and  when  cellars 
are  found  loose  they  are  babbitted  on  the  sides  to  make  a  snug 
fit  with  the  box.    The  shoe  and  wtdge  liners,  if  loose,  are  tight--- 
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The  Type  of  Hand   Press   Used  for  Closing  Crown   Brasses 


Face    Plate    Used    on    Planer    for    Finishing    Driving-Box    Shoe    and 

Wedge   Faces 

ened,  if  worn  to  the  limit  they  are  sciBpped  and  new  ones  applied. 
Assuming  that  on  the  set  of  boxes' under  consideration  it  was 
found  necessary  to  tighten  the  Hnerg  and  babbitt  the  cellars,  the 
time  required  is  as  follows : 

Babbitting  and  refitting  in  boxes,  six  cellar^  at  10  min.  each.  1  hr.  0  min. 
Tightening   liners  and   fitting   driving  box  Saddles,   six   boxes 

at    \7y2    min.    each    ; 1   hr.  45  min. 

The  boxes  are  next  transferred  to  the  60-in.  planer,  where  the 
liners  on  the  shoe  and  wedge  faces  lare  planed.  The  planer  is 
arranged  so  that  twelve  boxes  can  be  planed  at  once,  six  lined 
up  on  either  side  of  a  box  face  plate,  thus  utilizing  both  planer 
heads.  A  detail  of  the  face  plate  is  shown  in  one  of  the  draw- 
ings.    This  method   assures  perfectly  parallel   surfaces. 

When  the  liners  have  been  finished  the  boxes  are  transferred 
to  the  Bullard  vertical  turret  lathe,  where  the  hub  face  is  fin- 
ished and  the  brasses  bored  to  fit  the  [journals.  The  two  opera- 
tions   can    be    accomplished    at    one    time,    but    this    practice    is 
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riot  followed,  as  it  would  result  in  mixing  the  brass  and  babbitt 
chips.  Both  operations  are  performed,  however,  with  the  one 
cimcking.    The  boxes  are  handled  while  at  the  planer  and  verti- 


u 
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Driving    Boxes   Set   Up   on    Planer   for    Finisliing    Shoe   and    Wedge 

.-,..•..-■         ■-   -.    I^****     .■.:-..    ^—.:    .. 

cal  turret  lathe  by  a  jib  crane  with  air  hoist  trolley.    The  time 
required  for  the  different  operations  is  as  follows: 

Boring  brasses  to  fit   axles,  including  one   roughing  and   one       ■■•.'■'.■-.  ■■• 
finishing  cut,   and   relieving  brass   front   and  back    1/32   in., 
six  boxes  at   1 5  min.  each 1   hr.  30  min. 

Facing  babbitt   hub,   six  boxes,  at    .i   min.    each 30  min. 

Planing    shoe    and    wedge    faces,    1    roughing   and    1    finishing 
cut,  six  boxes  at  a  time 4  hr.  30  min. 

The  total  labor  time  required  to  handle  the  entire  set  of  boxes 
from  the  lye  vat  through  the  shop  until  they  are  ready  to  go  on 
the  axles,  it  will  be  seen,  is  15  hr.  9  min.  In  every  case  the  opera- 
tions are  performed  by  one  man,  the  handling  being  done  by 
the  jib  cranes..  .,,.,  .,  .,  .;:......      ......,, 


A  POSSIBLE  SUBSTITUTE  FOR  ACETYLENE  IN 
WELDING  AND  CUTTING 


;';""''''Uv'- :v"'^<^-' •■^  BY  J.  F.  SPRINGER*   \^V  v-i't-:  O.^"^?'-''.-'^'.:-— 

Gas  welding  and  gas  cutting  have  very  fully  proved  their 
practical  value,  and  to-day  the  question  to  be  considered  is  not 
so  much  whether  or  not  certain  lines  of  work  may  be  done  with 
i;as,  but  whether  there  may  not  be  some  way  to  cheapen  the 
process.  Oxygen  is,  and  has  been,  the  chief  expense;  it  is 
advisable  to  have  it  pure,  especially  for  cutting.  Its  pri<  e  has 
been  reduced  during  the  past  few  years,  but  at  present  there 
would  appear  to  be  nothing  in  sight  warranting  us  in  expecting 
any  further  reductions  of  a  radical  character.  The  cost  of  acety- 
lene depends  upon  the  price  of  calcium  carbide,  and  as  one 
pound  of  carbide  produces  4  or  4^  cu.  ft.  of  acetylene  ?nd  no 
more,  there  is  not  much  prospect  of  reducing  the  acetylene  cost 
below  1  cent  per  cu.  ft.      :io\:i"^  .'"k   ■  :    .- •v'>  ''''r  :.t'- '.■'":' 

Hydrogen  is  at  the  present  time  the  chief  competitor  of 
acetylene.  Where  the  installation  of  welding  and  cutting  equip- 
ment is  sufficiently  large  to  warrant  the  use  of  an  electro-gen- 
erator to  produce  oxygen  by  the  decomposition  of  water,  hydro- 
gen is  generated  as  a  by-product.  Although  produced  in  ex- 
actly the  right  proportion,  theoretically,  for  union  with  oxygen, 
an  excess  of  hydrogen  must  be  provided,  however,  for  practical 
use  with  the  torch.  The  greatest  usefulness  of  hydrogen' is 
probably  in  cutting  operations,  especially  on  steel.  If  the  cut- 
ting is  a  preliminary  to  machine  tool  operations  acetylene  is  apt 
to  carbonize  a  thin  skin  on  the  edge  of  the  work  and  so  harden 
the  surface,  while  hydrogen  has  no  such  eflfect.  For  general  use, 
however,  especially  in  welding,  the  low  thermal  value  of  hydro- 
sen  as  compared  with  acetylene,  is  very  much  in  favor  of  the 
latter.  The  thermal  value  of  acetylene  is  about  1555  B.  t.  u. 
per  cu.  ft.,  which  is  nearly  five  times  as  much  as  hydrogen. 

•  Address  618  West  136th  Street,  New  York. 
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There  is,  however,  a  liquid  gas  product  of  certain  kir^ds  of 
natural  gas  which  seems  to  promise  a  marked  reduction  in  the 
cost  of  fuel  gas  for  use  in  autogenous  welding  and  cutting, 
especially  for  certain  lines  of  work.  The  new  gas  seems  to 
have  originated  through  the  development  of  the  manufacture  of 
natural-gas  gasolene.  This  industry  is  now  about  11  years  old, 
dating  from  1904,  when  gasolene  was  obtained  in  commercial 
quantities  by  simply  collecting  the  liquid  formed  by  condensa- 
tion in  pipes  transmitting  natural  gas.  The  next  step  was  the 
artificial  chilling  of  the  pipes,  followed  by  low  pressure,  single 
stage  compression.  Two  or  three  years  ago  the  practice  of 
carrying  the  raw  gas  through  two  stages  of  compression  was 
introduced,  the  products  being  separated  into  two  forms  of  gaso- 
lene. The  product  derived  from  the  first  stage  is  substantially 
the  gasolene  of  commerce.  The  product  of  the  second  stage  is 
a  light,  high-grade  gasolene  which  is  useful  for  blending  with 
heavy  naphthas,  the  final  product  being  sold  for  automobile  use. 

The  semi-liquid  product  which  may  be  used  in  welding  and 
cutting,  is  the  yield  of  a  higher-stage  compression,  and  is  so 
volatile  that  it  should  by  all  means  be  regarded  and  handled 
as  a  gas.  A  beginning  has  already  been  made  in  its  manufac- 
ture. At  Sistersville,  W.  Va.,  and  Kane,  Pa.,  are  found  natural 
gases  which  lend  themselves  to  high  compression  and  produce 
a  semi-liquid  of  high  thermal  value.  This  product  has  already 
received  a  limited  application  in  welding  and  cutting.  In  its 
semi-liquid  condition,  one  pound  produces,  upon  vaporization, 
10  cu.  ft.  of  gas.  It  is  shipped  in  metal  containers  and  it  is 
considered  possible  to  so  proportion  the  container  that  100  lb.  of 
metal  will  hold  100  lb.  or  more  of  the  fuel. 

In    the    following   table    are    given   the    various   hydro-carbon 

gases  to  be  foimd  in  natural  gas,  together  with  their  ht-atitig 

value  per  cu.  it:  ;jj.\^::-'  -y  ■'■/■■'' -.'j'--^]  .^:''.-  '■  ^  \-'..^^^'  -'^   '"'■■'- 

Methane  (Crlif  '••'••■•*'•  ^-.-v;**  •-•^,».ii:*  •  •-".••  4'» •••'•■•.'•*•*»•  fc,#^>.. 
Ethane    (CoHa)     . .  w*  •  i  .'^v*  ....••■-  • .  • 

Propane    (CsHs^    ■  • . .  • .  •  • 

Butane    (CiHui) 

Pentane    (C.r.Hi^) 

Hexane    (C„H,4) 5012  B.  t.  u. 

The  ordinary  natural  gas  consists  largely  of  methane,  the 
heating  value  of  which  is  low  in  comparison  with  acetylene. 
At  Follansbee,  W.  Va.,  a  natural  gas  is  produced  which  con- 
tains no  methane  and  is  made  up  of  approximately  four-fifths 
propane  and  one-fifth  ethane.  This  gas  has  a  thermal  value  of 
2.468  B.  t.  u.  Experiments  with  this  pas  at  various  stages  of 
compression  indicate  that  the  constitutents  of  higher  thermal 
\alue  are  first  liquefied  leaving  the  others  in  the  residual  gas. 
When  subjected  to  400  lb.  pressure  per  sq.  in.  at  32  deg.  P.,  and 
revaporized  a  gas  of  varying  quality  was  obtained.  Of  several 
samples  taken  at  regular  intervals,  one  was  almost  pure  ethane, 
another  almost  pure  propane.  The  lowest  thermal  value  was 
1,808  B.  t.  u.,  and  the  highest  2,621  B.  t.  u.  The  methane,  which 
has  the  lowest  heating  value  and  is  therefore  least  desirable  in 
the  semi-liquid  product,  requires  a  pressure  of  2,700  lb.  per  sq. 
in.  to  cause  it  to  liquefy,  and  is  therefore  not  apt  to  be  present 
in  the  product  of  compression  under  400  lb.  per  sq.  in. 

From  another  set  of  experiments  with  Follansbee  gas  imder 
400  lb.  pressure,  it  was  found  that  samples  drawn  from  the  top 
of  the  same  cylinder  varied  considerably  in  quality  and  heating 
A  alue.  This  would  indicate  the  necessity  of  constantly  changing 
the  regulation  of  the  torch,  which  w^ould  be  impracticable.  How- 
ever, it  has  been  found  that  by  drawing  the  supply  for  the 
torch  from  the  bottom  of  the  cylinder  a  gas  of  approximately 
imiform  quality  may  be  obtained.  ■■>:'- 

It  was  previously  stated  that  the  semi-liquid  product  could  be 
stored  in  containers  holding  an  amount  equal  to  their  own  weight. 
It  is  worth  considering  what  this  means  in  relation  to  its  por- 
tability. The  users  of  acetylene  either  manufacture  their  own 
gas  in  a  stationary  generator  plant  and  pipe  it  to  the  points  of 
use,  or  else  use  metal  containers  which  hold  a  small  weight  of 
gas  relative  to  the  weight  of  the  container  itself.  This  advan- 
tage of  the  semi-liquid  natural  product  is  not  only  of  value  about 


.106.S  B.  t.  u. 
.1861  B.  t.u. 
,2654  B.  t.U. 
,3447  B.  t.  u. 
.4250  B.  t.  u. 
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toward  the  cctitcf  to  serve  a>  a  support  for  the  h«)X.  The  old 
hahhitt  is  thus  removed  and  the  box  at  the  same  time  heaie<l 
ready  iorrt'hahl)ittinj?.  The  boxes  are  next  transferred  to  the 
•'babbitt  table,  where  the  lu  \v  balihitt  is  apphed,  u>inj'  metal 
formers.  The  haiidliriii  <.t  tliv  boxes  from  tlie  push  car  to  tlie 
hydrauhc  press  and    from  the  press  to.  the   furnace  and  babbitt 
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V.      .•-^■.■' ' -Arrangement    of    Kerosene    Babbitt    Furnace 

Tv^Me  is   aeeoiuph.-Iied    with   two  jib  cranes,   whicli   are   e<|uippi<l 
-with  air  c>|im!er  ho!:*tSi'.;:  -t  . --       "    *:  v^;  ..;   - 

Tile  boxes  are  how  rea<ly  to  receive  the  brasses  and  the  time 
Tetjiiired    to    G<rmiilete    the    operations    so    far    perfornud    i>    a> 

•  fidHt>w-!i  :■••••'■■'•■; '■>~ -.'-'.■■.  .  .•    '.       ■  '  ' 

-Ki'ni'niiiH   oiil   Iirass»-s   at  .  hvdraulic   prt'.ss,  oiiit*  iiiAti   <j\\\\,  ■ivk     ■=   -. 

■    tiuxt'.v  >*!    t.Dur    minutes    riK-h.  .  .  .  ..'...  ....  .  . .  .'  .  .J4  niin. 

■.Handliiie    Ixixt-s     i"r'«iii     h.Mlraiilic     priss     t>)     liabtiitt     fuTtiace,       • ' 

,      rimoviiiK    «<kl    habbitt,    rtl>al>bittiiig    and   rttuniiiiK    to    hy- 

.   '  draiilic    jirfss    ready   to .  receive   t)rass«'S.   ont-    man   only,   six 

-   ;    Ii"»\e>    .it     15    lliiiitites   each ;  .       t    lir     ?'i   tiiiM. 


The  new  brasses   for  the  twl  main  Inixes  are  selecte<l  bv  the 


-liajier   man    from   a   st<ick  of 
lloor  adjacent  to  tbe  shaper.     T 


lie   various   i)atterns   kejil  i>n   the 
lesc  arc  linished  to  fit,  the  proper 


sizes  bein.ir  taken  from  the  bo  ;es  at  the  hydraulic  press.  The 
l)re->s  tnan  then  ])iits  them  int<  tlie  boxts  at  a  jiressure  of  3.^ 
l<.>  -40  toii>. 

The  i)ress   mail   take-   tiic   foi  r  old   bra>-es   for  the   front  and 
back   boxiN   to  tile  band   pre-s     iiid  closes  them  in.     This  drops 


the  crown  and  clian,y«.s  the  aii.yle 
it  lits  into  the  box.     In  order  to 


tbe  box,  u>in.u  mild  -teel  shim 
above  the  crown.  \\  lun  a  nt  i 
ami  linished  on  the  shajier,  usi 


at  the  bottom  of  the  brass  where 
jiet  this  lit  correct  he  now  chips 


down  about  one  inch  on  the  br  iss  and  makes  a  drivins?  tit  into 


of  the  proper  thickness  to  till 
i  obtained  the  brass  is  removed 
g  as  a  unide  the  part  just   tin- 


i-ihed  by  hand,     .\fter   the  braises  are   reshaped  the   liners   are 
applied  and  llie\   arc  pre>-^eil  inti)  th«-  boxes.      ..%..•    -  .  • '^  .  ;,   ' 

-Vfter  the  main  bo\t>  li:i\t  lieeii  ilrilK-d  and  reamed  to  re- 
ceive the  crown  plu,u>  the  buxeslare  read>  to  receive  the  cellars. 
W  bile  havinji^  the  crown  brasse4  reap|)Iied  the>  have  been  haii- 
•lUd  tiitirely  by  the  jib  craiUs.  ;|iid  tin-  followiiiy  tinn-  has  been 
con>ume<l ;.  . 


Slia]iin<    Hew   brasses    for   fiiaiti    tioxes. 


I'lo.sing   (.1(1    lira>ses,    making   atid    ilrill 


pressing  lhetn   in    and 


drilling   I'ur  the  cmwn  phi^s;   J   lirass 's  at  40  niiti*.   each...    1    lir.    Ji'   inin. 


ng    liners,    tittinK    and 


are  fmind  loose  they  are  babbitti  il  on  the  sides  to  make  a  snug. 


;it   with  the  box.     The  shoe  and  \ 


2   hr.    4ii   inin. 


shaping    old    Krassis   and    pressing    ii     ready    for    cellars;    4 
bra.sscs,   at   40   mins.   each. 

W  The  six  boxes  are  now  transfe^re«l  to  the  lloor  back  of  planer, 

where    the    cellars    and    drivinir    1 

shoe  and   wed.tre   liners  examiiut 

times  sjircads  the  box  a  tritle  at 


|ox    saddles    arc    fitted    and    the.. 

In    closing    brasses    it    soiue- 
tlie  cellar  lit  and  when  cellar.s 


ediie  liners,  if  loose,  are  tiplit-.. 
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Face    Plate    Used    on    Planer    for 


Wedge    F;  ces 


ishing    Driving-Box    Shoe    and 


eiied.  it  worn  to  tbe  limit  they  are  sC  • 
-Assumini;   tli;it   on   the   set  of  boxer 
found  necessary  to  tii.:liten  the  liner 
time  rerjuired  is  as  follows  : 

Malitiiltiiii;  ancl   refitting  in   boxes,  six  cellai  \,  at    I'l   inin.   each.    I    hr.     0   niin. 


TighteniiiK    liners   and    titling    driving    box 
at     17'..    inin.    each 

The  bttxes  are  next  trans ferretl  to 

liiUTs    on    the    shoe    an<l    wed'_:e    face 

arran.i;e<l  so  that   twtlve  boxes  can 


ap|ied  and  new  ones  applied., 
under  consideration   it   was 
and  babbitt  the  cellars,  the 


saddles,    six    boxes 
1   hr.  4.^  tnin. 

the  fiO-in.  planer,  where  the 

ire  ))laned.     The  jihuier  is 

e   planeil   at   once,  six  lined 


The   Type   of    Hand    Press    Used   for   Closing   Crown    Brasses 


up  on  either  side  of  a  box  face  platt.  thus  utilizing  both  planer 
heads.  A  detail  of  the  face  plate  isVhown  in  one  of  the  draw- 
ings.    This   method   a.ssurcs   perfectly    parallel    surfaces.     \: 

\\  hen  the  liners  have  been  finished  the  boxes  are  transferred 
to  the  IUillar<l  vertical  turret  lathe,  vhere  the  hub  face  is  fin- 
ished and  the  brasses  bored  to  tit  tbejjounials.  The  two  opera- 
tions   can    be    accomjilisbed    at    one    lime,    but    this    practice    is 
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^^>t  liillowc'd,  as  it  uduM  rcsuli  in  inixiiiij  the  l>fass  ami' bajAitt 
.."i'iiips.  Both  operations  are  perfornKtl.  however,  with  the  »me 
v.illuickin^.     The  hoxes  are  handled  wliile  at  the  planer  and  verti- 


OrivJng    Boxes    Set    Up    on    Planer    for    Finishing    Shoe    and    Wedge 

Faces 

cai  tnrret  lathe  hy  a  jih  crane  witi)  air  hf>isl  trolley      The  titne 
reijuired  for  the  ditfcrent  operatii)ns  is  as  follows : 

.  B«)fiiiK  brasses  Ui   fit   axtes;   )n<'{uiliii!«   mn-   r-niijhitiiB   anilrtii«    .■■'■.    - 
I'mi-ihiji};  cut,   arid    ri'lu-viirg- lirass   I'rnnt   ami    liack    I 'Ai   ttt, 

.  (ii\  txixvs  at    I?    iiiiti.   cull........ . .  . ;  .^  .    1  hr.   JO  iniii. 

KaiitiK   lial)l>itl   Inili.   six   l>i>\t-s,  at    5    iiiiii.    tacli .............  *         .       JO  mjll. 

■rLTtiinj'    slim-    ami    wiiluc    faces,    1    niunliiiiK    aiul    1    Invishirig      '  _i    - ■     ' 

_  ■•.  cut,  si.\  boxes  at  a  time.  ...;.,.,.,,..,...,,:.  ../..i,  ..,'••   4  lir.  SOtni^. 

The  total  lahor  time  reqtiifetl  to  liandle  the  entire  set  of  hoxes 
ir«>ni  the  lye  vat  tlir<'nj;h  the  shoj)  until  they  are  rea<ly  to  ^o  on 
thf  axles,  it  will  he  seen,  is  1.^  hr.  Q  niin.  In  every  case  the  opera- 
tions are  perftirnied  liy  OIK-  man.  the  handlinii  hehijr  <l(»ne  hv 
ihc.tih  cranes.  .; 


^POSSIBLE  SIBSTITITE  FOR  ACETYEENE  IN 
V  WELDING  AND  CUTTING 


■:'••■",.'■.;,•;"'■...  ■-:■■■;:■  ..■■;,  i«v  J.  I'.  spri\<;kr-^^  :■•;•".'■■-  :\  :"■'  ■  ;:;.;  -.J- 
;.  fias  welding  an<l  ga.s  cuttin.ij  have  very  yttilly  provexl  their 
practical  v.nlne.  and  to-day  the  (inestion  to  lie  considered  is  not 
yo  tnneh  whether  or  not  certain  lines  of  \y»)rk  may  he  done  with 
i;f»s.  {»nt  Avhethcr  there  may  ti<»t'ite  sonic  XV^y  to  cheapen  the 
pi;<x'ess.  Oxygen  is,  and  has  l>ex-ii.  {he  "clrief- expense ;  it  iis 
advi^ahle  to  ha\  e  it  pin<'.  esjiecially  for  ciitlini:.  Its  pri*  c  has 
heeii  reditce<l  dnriiii:  the  past  few  years,  hut  at  prer^etit  there 
wonld  appear  to  he  nothing  in  siuht  warrantirrg  ns  ill  expecting 
.in\  ftuther  reductions  of  a  radical  character,  The  cost  of  acety- 
lene depends  npon  the  jirice  of  calcitnn  carhide.  and  a<  one 
pound  of  carhide  i)roduces  4  or  4'/2  en.  ft.  ol  acetylene  :uul  no 
tnori'.  there  is  not  much  prospect  of  rcthtcing  the  acetylene  Cost 
helow  1  cent  p»r  cu.  ft.  •■  '  .'-^Y.' :'■•:/  \ .'  ^  \-'  ■■^.'([■■^ ''■:''''''_■:''."'[._:■:! 
Ifydrogen  is  at  the  present  time  the  chief  competitor  of 
.icetylene.  Where  the  install.ition  of  wehiing  and  cutting  eqnip- 
ment  is  snflicietitly  large  to  warrant  the  use  of  an  electro-j^en- 
erator  to  produce  oxygen  hy  the  <leconiposition  of  water,  hydro- 
>5;cn  is  genenited  -as  a  hy-prodnct.  .Mthouuh  (trodnced  in  ex- 
actly (he  rii:ht  jiroportion,  theoretically,  for  imion  with  oxygen, 
an  excess  of  hytlrogeti  must  he  i)ro\iiled.  however,  for  practical 
use  with  the  torch.  The  greatest  nsefitlness  of  hydrogen  is 
prohahly  in  ctittitig  operations,  especially  oh  steel.  If  the  cnt- 
ting  is  a  preliminary  to  machine  to<iI  operations  acetylene  is  apt 
to  carhonize  a  thin  skin  on  the  edge  of  the  work  and  so  harden 
the  snrface,  while  hydroiien  has  no  stich  efTect.  For  general  use, 
however,  especially  in  weldiiiu,  the  low  thermal  value  of  hydro- 
yen  as  compared  with  acetyletie.  is  very  nnich  in  favor  of  the 
latter.  The  therm.d  value  <»f  acetylene  is  ahoiit  1.^.^3  I'>.  t.  u, 
|ier  cti.   ft.,  which  is  nearly  five  times  as  much  as  hydrogen,  v/ 

*  Address  MS  West   13'th  Street,  .New  ^  ork. 


There  is;  ho\ve\-er,  a  liqiiici  gas  prod itct  of -certain  kittds  of 
luitural  gas  which  seems  to  promise  a  marked  reduction  in  the 
; cost  of  fuel  g:as  for  use  in  autogenous  welding  and  cuttios. 
especially  for  certain  lines  of  work.  Tlie  new  ga.s  seems  to 
have  originated  through  the  development  of  the  manufacture' of 
natiiral-gas  gasolene.  This  indn<tr>  is  Junvahout  11  years  old, 
dating-  from  1*^)4,  ^vlien  gasolene  \vas  ohtainetl  hi  coninictcial 
quantities  hy  simply  collecting  the  liquid  formed,  hy  condensa- 
tion in  pipes  transmitting  tiatural  gas.  The  next  step  was  the 
artiticial  chilling  of  the  pipes,  followed  hy  hnv  prvssure,  single 
stage  compression.  Two  or  three  x-ears,  ago  tl*e  -practice  -of 
carr>ing  the  raw  gas  through  two  stages  df  c«»tripress»on  ^as 
introduced,  the  iiroducts  heinir  sejiarated  into  two  forms  oi  gaso- 
lene. The  product  derived  from  the  first  stage  is  sul.<tantially 
the  gasolene  of  commerce.  The  prodtict  of  the  sei-otid  stagie  is' 
a  liglit,  high-grade  gasolene  which  is  useful  ftir  hletMlim:  with 
heavy  naphthas,  the  final  ])roduct  heing  s«tld  for  autonmhile  use 

The  senii-liqnid  product  which  may  Jk'  used  in  welding  ;uid 
cutting,  is  the  yield  of  a  higher-stage  compression,  and  is  so 
volatile  that  it  .should  hy  all  means  Jve  regarded  ajul  handled 
as  a  gas;  A  hegimiini;  ha>  already  heen  made  in  its  m.inufac- 
ture.  At  Sistersville.  \\  .  \  a.,  and  Kane,  I'a.,  are  found  natural 
jiascfs  which  lend  themselves  to  high  compression  and  produce 
arsemi-liquid  of  high  thermal  value.  This  product  has  already 
received  a  limited  application  in  welding  and  cutting.  In  its 
>emi-liquid  condition,  otie  poinid  piiMluces.  upon  vaporization, 
to  CH.  ft.  of  gas.  It  is  shipped  in  metal  containers  and  it  is 
i-onsidered  possible  tb  so  proportion  the  container  that  10<l  Ih.  of 
mttal  will  hold  100  Ih.  or  more  of  the  fuel,^.;  v'-  :    S-::  .i;. 

In  the  following  tahle  are  given  the  various  hydro-rarhon 
gases  to  l>e  foiind  in  natural  gas,^  together  with  their  he;uing 
value. 'per  c:ti.:.ft>::  '■  r^y-.,.}. .;•;•-'>:..,- ■^•';'.-  y '  y--  '■'•' 

Methane  <Cff,>. ...;:.  ..v..  •   .;    ;......  ,v^u...;,Ur:.:v^:...^lX•(J?1^.  t.  u. 

Ethane    (C:;H,i>    r . . . . ; .  .  .^, .    , .  . ...... ,;,..:.. ; . ,%  ;V>.>^;\^  .-I8CJ    K.  t.  u. 

I'rapaiu'    <<r,llsl    .,,..,;;;....  ..:.'. ..;..;.  i-  /.  ...;.;v.  ..  .  .'.2^54   H.  t.  u. 

Hutane     ((  ,iri.ir;    .  ,.:.....,..  ...  .%..,.  ...i^;  .:i  ....  ;...^.;;:?^^44;.  «.  t.  U. 

IViitane    It  ^I'llW    ...,...;.....; .  . :. ! ;  v'. .  >^:. : .:;.  .V...  v,. -4^5<»  11.  1,  u. 

rtcxane    (('..Ih*)  :..:■;  v.>  . . .  . .  .  1 .  v :  .  . ; ,.].., i  ..D;;... ..;,  .  ,.Vv5wl2  I».  t.  ii- 

The  ordinary  natural  gas  consists^  largely  of  methaiJe.  the 
,heatiii.:i  Value  <>f  whieli  is  low  in  comparison  with  .tcetyU-ne. 
:.\t  1'<)llaii*fhee, W.  \'a..  a  natural  gas  is  proiluced  wliich  con-■ 
tains  no  nictiiane  and  is  made  up  of  approximately  four-fifths 
propane  and  one-fifth  ethane.  This  qas  has  a  thermal  value  of 
2.-k)S  15.  t.  u.  Kxperiments  with  this  gas  at«\arious  stages  of 
conipres.'iion  imlicate  that  tlie  constitntents  of  highei'  thermal 
value  are  first  lwiuefiv<l  Ivaxing  tlie  others  in  the  residual  gas. 
\\'hen  snhjected  to  400  11».  j»ressure  per  <<i.  in.  at  i2  deg.  F..  and 
rev.'ii)ori/ed  a  gas  of  varying  quality  was  ohtaimnl.  Of  several 
samides  taken  at  regular  intervals,  one  .wa>  almost  intre  ethafie. 
anothtT  almost  ptirie  propane.  The  loAvest  thvrnial  v.alue  wa* 
1.8(ti-^  irt;ii.,  and  the  highest  2.<)21  R.  t.  u.  Hie  methane,  which 
has  the  lowest  lieating  \alue  atid  is  therefore  least  desirahle  in 
the  semi-liquid  prtxhict.  requires  a  pressure  of  2,7(X)  Ih.  {»er  sq. 
in.  to  cause  it  to  liquefy,  aiid  is  therefore  not  apt  to  Ih?  present 
in  the  product  of  compression  under  4<10  lb.  per  sq.  in:  .  .  , 
From  another  set  of  experiments  with  Follan-ihee  ga«  tiiidcr 
4<X|  111.  pre>sure,  it  was  fotuid  that  samples  <lrawn  from  the  top 
of  the  same  cylinder  varietl  considerahly  in  quality  and  heating 
value.  Tliis  would  indicate  the  niH."essity  of  constantly  changing 
the  ret;ulation  of  the  torch,  which  would  he  impracticable.  How- 
ever, it  has  been  found  that  In  drawing  the  supply  for  the 
t<»rch  fr<»m  the  liottom  of  the  cylinder  a  gas  of  approximately 
tmiform  quality  may  he  olmdned.    ;-,     V^v;  ;    ;y,-     j.   ;;  '      .  - 

It  was  previously  stated  that  the  semi-liquid  product  could  1+c 
stoj-ed  in  containers  holdiiii:  ati  amount  tqtial  to  their  own  weight. 
It  is  worth  considerin;;  what  this  means  in  reUition  to  its  por-V 
t.ibility.  Tile  users  of  acetylene  either  manufacture  their  own 
gas  in  a  stationary  generator  platit  and  pipe  it  to  the  points  of 
Use.  or  else  use  metal  containers  which  hol<l  a  small  weight  of 
jias  rel.itive  to  the  weight  of  the  container  itself.  This  advan- 
tage of  the  semi-li<|uid  natural  product  is  not  only  of  value  al>out 


''•.:•  '- 


I    "J    :,■ 

■  i    •.;■■'     ■ 


i::r 


■:%i^i 


530 


RAILWAY  AGE  GAZETTE,   MECHANICAL   EDITIO]  f        :^f:f -^.Zl^rlyoL.  89,  No   10 


the  shop  but  reduces  the  transportation  charges.  Each  pound  of 
semi-liquid  occupies  a  space  of  49  cu.  in.,  and  on  expansion  will 
produce  10  cu.  ft.  of  gas  the  heating  value  of  which  is  from 
30  per  cent  to  75  per  cent  greater  than  that  of  an  equal  volume 
of  acetylene.  -;^^".  V! '•"■*' '^'VC:: 

The  boiling  point  of  the  Follansbee  product  is  —  40  deg.  P., 
and  at  32  deg.  F.  it  requires  a  pressure  of  400  lb.  to  maintain 
it  in  the  liquid  state.  At  131  deg.  the  pressure  is  755  lb.,  which 
is  well  within  the  present  practice  in  handling  similar  products. 
If  higher  temperatures  are  apt  to  be  met  it  will  not  be  difficult 
to  secure  containers  to  withstand  the  higher  pressures. 

The  new  product  has  not  as  yet  been  applied  extensively  as 
a  substitute  for  acetylene  in  welding  and  cutting  operations,  bu: 
a  practical  beginning  has  been  made.  It  has  found  considerable 
use  in  shops  in  the  Pittsburgh  district,  and  there  has  been  som  • 
application  in  Brooklyn.  A  special  burner  is  needed,  for  the  rer. 
son  that  the  oxygen  supply  necessary  is  relatively  larger  tha  i 
for  acetylene.  Accordingly,  the  gas  inlets  must  provide  for  the 
correct  practical  ratio  of  the  two  gases.  In  burners  using  acety- 
lene, the  ratio  between  acetylene  nad  oxygen  varies  with  tl.e 
type  of  construction  and  operation  and  similar  results  may  be 
expected  with  the  new  gas.  However,  it  is  not  likely  that  any 
revolutionary  changes  in  design  will  be  foimd  necessary.  What 
does  appear  to  be  advisable  is  some  means  of  reducing  the  high 
temperatures,  as  such  temperatures  tend  to  increase  the  diffi- 
culty with  which  certain  lines  of  welding  may  be  done.  The 
practical  use  of  the  gas  in  cutting  seems  to  mark  it  as  especially 
suitable  for  this  purpose;  those  wlio  use  liydrogcn  in  preference 
to  acetylene  to  avoid  cariionization  will  not   favor  it. 

Let  us  now  consider  the  probable  cost  of  the  new  product. 
The  manufacture  of  natural-gas  gasolene  is  now  quite  extensive. 
In  the  ordinary  conduct  of  this  industry  a  very  considerable 
quantity  of  gaseous  material  goes  to  waste.  This  material  con- 
tains some  of  the  higher  hydro-carbons  of  high  thermal  value 
which  are  subject  to  liquefaction  or  semi-liquefaction  at  moder- 
ately high  pressures.  The  semi-liquid  gas  may  therefore  be  com- 
pressed as  a  by-product  of  the  natural-gas  gasolene  industry. 
The  cost  will  not  be  influenced  so  much  by  the  value  of  the 
gas  as  by  the  expense  of  carrying  it  through  the  higher  stages 
of  compression,  and  there  is  reason  to  believe  that  this  expense 
will  be  about  one-half  cent  per  lb.  Double  this  amount  would 
be  a  fair  price  to  the  manufacturer.  This  price  is  just  about 
one-tenth  the  cost  of  acetylene  gas  on  a  quantity  basis.  In 
addition  it  possesses  a  greater  value  because  of  its  higher  ther- 
mal value.         .  ^  


•  REPAIRING  9>2-IN.  AIR  PUMP  CYLINDER 

>;"':-.^;"''>'''?;v::;v:;v-:-      heads    ^■■■:/^:<U'?'- 


-;    ;,.;  BY  BENJAMIN  GRADY  .    .'      » 

Air  Brake  Foreman,  Atlantic  Coast  Line,  Waycross,  Ga.      '    '    ' 

The  accompanying  drawing  shows  a  method  of  reclaiming  top 
cylinder  heads  for  Westinghouse  Qj/a-in.  air  pumps  in  which  the 
reversing  valve  cap  threads  have  been  stripped  or  broken.  The 
head  is  faced  oflf  J4  in.,  which  is  about  half-way  through  the  port 
which  conveys  steam  from  the  main  valve  bushing  to  the  re- 
versing bushing.  The  inside  of  the  reversing  valve  chamber  is 
then  threaded  to  a  diameter  of  2  7/16  in.  and  a  depth  of  1)4  •"  . 
the  lower  end  of  the  threads  passing  through  one  of  the  smaller 
ports,  as  may  be  seen  in  the  drawing. 

After  screwing  in  the  steel  bushing  it  is  finished  to  the  same 
height  as  the  original  head,  the  outside  of  the  collar  being  left 
3%  in.  in  diameter.  A  J/z-in.  hole  is  then  drilled  through  the 
side  of  the  reversing  valve  chamber,  one-half  of  the  hole  being 
in  the  collar  of  the  newly  made  bushing  and  the  other  half  in 
the  original  head,  thus  opening  up  the  port  communicating  be- 
tween the  valve  chamber  and  the  reversing  valve  chamber.  A 
piece  of  f'2-in.  brass  tubing,  the  inside  diameter  of  which  is  >« 
in.,  is  then  driven  into  this  port  and  the  outside  hole  is  tapped 


and  plugged  with  a  ^-in.  b  ass  plug.  This  plug  and  the  tubing 
serve  as  dowel  pins  to  prevent  the  bushing  from  working  loose. 
The  small  port  near  the  lower  end  of  the  steel  bushing  is  then 
opened  up  and  the  hole  through  the  outer  wall  plugged  with  a 
9/32-in.  brass  plug. 

This   method   of   repairing]  maik'es   a   strotiger  head   than   the 
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Defall  of  Sleeve. 
Method   of   Repairing   Wora   Air   Pump   Cylinder    Heads 

original,  as  the  threads  are  in  .steel  instead  of  cast  iron,  and  a 
screw  eye  may  be  safely  used  to  lift  the  pump  off  and  onto  the 
engine.  This  job  may  be  donq  for  about  $2.50,  whereas  a  new 
head  costs  $9.  less  all  parts. 


Y-FITTING  FOR  WASHING  OUT  BOILERS 


'V\:'      V^^'^V      :  BY  PETER  E.  McINTOSH  vv     J  .  .       .  , , 

"■'.■'■;';      BoUermaker  Foreman,  Michlgtn  Central,  Kalamazoo,  Miclr.  ~  -  :./ 

A  special  Y-fitting  for  use  in  washing  out  locomotive  boilers 
has  resulted  in  considerable  saving  in  the  cost  of  boiler  wash- 
ing at  this  point.  The  roundhouse  is  equipped  with  the  hot 
water  washing  and  tilling  systeili,  and  the  special  brass  fitting 
is  attached  to  the  washout  line  tear  the  engine,  thus  providing 
two  lines  of  washout  hose,  one  )of  which  is  fitted  with  a  1  in. 
cut-oflf  cock  at  the  nozzle. 

When  washing  out  a  boiler  thlp  plugs  are  removed  from  the 
four  firebox  corners  and  one  lina  of  hose  is  placed  in  the  front 
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Arrangement  of  Y-Fitting  for  Washing  Out  Boilers. 

t 

water  leg,  the  other  being  placed  ^hrough  the  front  flue  sheet 
washout  hole.  While  this  is  in  oferation  two  boiler  washers 
remove  all  plugs  above  the  runnin|;  board  and  the  hose  fitted 
with  the  cut-off  cock  is  then  used  ^long  the  top  of  the  boiler, 
beginning  at  the  front  flue  sheet,  fey  the  use  of  this  device  it 
has  been  possible  to  dispense  with  tne  services  of  one  man  for- 
merly required  at  the  globe  valve  in  the  washout  line.  -.:  ,\, 


Tksti.nt.  Piston  Rods.— .An  elect -o-steel  company  has  an- 
nounced the  results  of  a  series  of  tests  on  piston  rods  made 
of  the  steel  it  manufactures.  The  steel  showed  a  tensile  strengtli 
of  123,775  lb.  per  sq.  in.,  and  an  elastic  limit  of  82,600  lb.,  with 
an  elongation  of  24  per  cent  in  2  iij.  and  a  reduction  of  area 
of  53  per  cent.  In  a  revolution  tes  ing  machine  984,933  revo- 
lutions were  required  to  break  the  test  piece  at  a  stress  of 
30,000  lb;  per  sq.  in.  This  steel,  which  contains  manganese,  is 
produced  in  an  electric  furnace. — Voinyfr. 
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How  Can  You  Help  the  Apprentice? 

^?'::%^-U-^Ji-  '?^<----.yi     The  Prize  Letter  and  Three  Others  Which  Were       ;'•  ^^^■■ :    - 
■^^^e' v?^^^  Received    in   the   Competition   on   This   Subject     K'i^'y'-''i^^.'y''M'f^^'-'!^i'^- 


As  noted  elsewhere  in  this  issue  18  letters  were  received  in 
the  letter  writing  competition  on  "How  Can  You  Help  the 
Apprentice?"  Four  of  these,  including  the  prize  letter,  have 
been  selected  for  publication  in  this  issue.  The  other  letters, 
in  whole  or  in  part,  will  appear  in  the  November  and  December 
issues. 

SYMPATHY  AND  PRACTICAL  CO-OPERATION        -, 

■:-•■■' . '■: .;•  >>••  •  ■;  r-y-  ;  v' * .  (PRIZE  LETTER)     -J':  'X'^/:'^.  ■■■■:^  •; .^^  ■'"::J^, 


.■■:■.:■.-.'■:■■  /■^'':"-:'"       BY  JOSEPH  SMITH     '" ' y;  v---' •;■  .>^i-..\5;0 

■■';  V  "^  ■  "•  -  Baltimore  &  Ohio,  Lorain,  Ohio  ^?C  "  -  •  ^  ?^^  y  ^ 
May  I,  as  a  voice  from  the  ranks  of  the  railroad  boilermakers, 
make  a  few  suggestions  as  to  how  apprentices  should  be  helped? 
Any  boilermaker  who  learned  his  trade  in  the  days  of  the  hand- 
driven  rivet,  the  rolled  flue  and  hand-chipped  and  calked  seam 
will  bear  me  out  when  I  say  that  to  very  few  of  us  were  given 
the  advantages  the  apprentice  of  to-daj-  receives.  In  those  days 
it  was  a  case  of  hard  knocks  and  labor  before  one  could  rise  to 
the  dignity  of  a  hand-riveter  or  calker.  How  proud  we  were 
when  told  off  for  the  first  time  to  drive  rivets  with  one  of  the 
old-timers.  How  our  chests  would  swell  when  ordered  to  take 
the  firebox  end  of  a  set  of  flues. 

Then  another  step  up  was  to  hold  the  straight  edge  for  the 
boss  when  he  was  laying  out  a  piece  of  work.  "See  all  those 
lines,  a  regular  labyrinth  ain't  they?"  And  that's  all  we  would 
know,  for  the  boss  was  very  careful  of  the  secrets  of  laying  out. 
A  layer-out  in  those  days  was  looked  on  as  some  one  to  pay 
homage  to,  and  never  a  one  did  we  find  that  was  willing  to  let 
us  into  the  light  of  things.  I  have  indulged  in  this  retrospection 
in  the  hope  that  some  of  the  boiler  apprentices  would  read  these 
lines  and  be  awakened  to  the  fact  that  advantages  are  open  to 
them  to-day  which  will  lead  to  the  high  road  for  promotion. 
...;  Now,  Mr.  Boiler  Foreman,  you  have  your  apprentices.  Hav- 
ing carefully  sifted  the  material,  you  assure  yourself  that  you 
have  the  most  promising  boys  to  make  boilermakers  out  of. 
In  the  first  place,  rest  assured  that  you  have  no  college  grad- 
uates among  them ;  not,  however,  but  what  a  few  would  help 
in  the  boiler  department.  Let  the  boys  understand  from  the  first 
that  you  are  their  friend,  gain  their  confidence,  but  allow  no 
tattler  or  tale-bearer  in  the  bunch.  Insist  upon  attention  to 
details,  even  of  the  so-called  unimportant  points  of  the  busi- 
ness. You  will  need  lots  of  patience,  but  a  little  extra  trouble 
with  a  willing  boy  pays  in  dollars  and  cents  to  the  company. 

You  will  have  some  who  want  to  know  the  why  and  wherefore 
of  different  processes.  You,  out  of  your  knowledge  and  experi- 
ence, can  make  many  things  clear  to  them  so  that  they  will  not 
get  shown  in  the  way  the  writer  did  when  learning  the  business. 
In  taking  out  some  broken  stay-bolts  I  came  across  one  that 
was  completely  broken  off  at  one  end  and  partly  broken  on 
the  other.  I  wanted  to  know  why  it  was  so,  so  I  took  it  to  the 
boss  and  said,  "That's  funnj%  isn't  it?"'  "Yes,"  was  the  reply, 
"there's  lots  of  funny  things  in  this  world."     And  that's  all  the 

:     enhghtenment  I  got  on  that  subject  '-...•.  ^■■' 

Your  apprentices  will  get  the  practical  experience  in  the  shop, 
^ut  something  else  is  required,  and  that  is  the  feeling  of  fellow- 
ship between  them  and  their  foreman.  Let  them  feel  that  they 
are  free  to  bring  their  little  troubles  to  you,  establish  a  bond  of 
sympathy  and  helpfulness  between  them  and  yourself,  and  the 
day  will  come  when  your  apprentices  will  be  a  credit  to  you  and 
;    an  invaluable  asset  to  the  company.     Encourage  them  to  study 

'■-_.,  the  technical  details  of  their  business  at  home;  there  are  plenty 
of  good  books  to  be  had  on  the  subject.  V.-V- 

)        Start  a  class  in  "laying  out"  in  your  shop,  beginning  with  the 

■     simpler  problems.     An  apprentice  who  studies  in  such  a  class 


will  save  much  material,  for  he  will  not  shear  ^  a  large  sheet 
when  a  smaller  one  will  do.  .-  '  ;-  "  -  ^  ^  "'  -  .  "  Vv 
After  twenty-three  years  in  the  business  and  a  close  observ- 
ance of  the  different  methods  and  results  of  handling  the  ap- 
prentice question,  I  believe  that  practical  co-operation  and  sym- 
pathy with  the  apprentice  will  result  in  bringing  the  boiler  de- 
partment to  a  higher  grade  of  efficiency.  ..''<•>   ;.v'  •• ';!  ' 

^<MV:V-^-'r.y     THE  VALUE  OF  INCENTIVE       '^-^-^'Z-'-'i::.':--^' 


'-'\''-'-'  ■■--■  >'>-^-.-- =  ■■  ■'■^-       BY  J.  CAMPBELL  •:--••■..■;•'  '  ■  ■  ■  '  .-■-■; 

Superintendent,  Urlfton  (Pa.)  Shops.  Lehigh  Valley  Coal  Company  .. 

April  1,  1915,  I  was  appointed  superintendent  of  the  Drifton, 
Pa.,  shops  of  the  Lehigh  Valley  Coal  Company.  At  that  time 
there  were  19  apprentices  employed ;  this  number  has  been  in- 
creased to  24,  and  will  be  further  increased  to  28,  divided  as 
follows :  Three  in  the  foundry,  two  in  the  pattern  shop,  one 
in  the  boiler  shop,  and  the  remainder  in  the  machine  shop, 
and  two  boys  on  probation  in  the  car  shop. 

Our  apprentices  have  for  a  number  of  years  attended  a 
school,  under  the  supervision  of  the  chief  draftsman,  ever>' 
Wednesday  from  12 :30  to  1 :30,  the  company  paying  them  for 
the  time  spent  in  the  class   room. 

I  was  strongh-  impressed  with  the  intelligence  and  skill  of 
some  of  the  boys,  and  decided  to  do  everything  in  my  power 
to  help  them  to  a  better  education  by  endeavoring  to  arouse 
their  latent  energies  in  the  direction  of   self-education. 

We  made  the  first  effort  in  June  by  offering  "one  dollar"  to 
the  apprentice  who  would  give  the  best  suggestion  as  to  how^ 
to  repair  a  much  distorted  steel  mine  car  frame  which  had 
been  received  for  repairs ;  all  answers  to  be  turned  in  the  next 
day  in  writing.  To  our  surprise  the  boys  took  especial  interest 
in  the  contest  and  nearly  every  one  replied.  -;•::•■., 

Anthony  DeGrosse,  a  boy  of  18,  who  had  started  his  ap- 
prenticeship in  the  machine  shop.  May  1.  1915.  presented  a  splen- 
did pencil  sketch  with  three  pages  of  his  own  ideas  as  to  how 
to  repair  the  frame.  He  won  the  prize.  There  were  so  many 
good  ideas  presented  that  we  decided  to  try  again,  and  on 
July  22  offered  "tw-o  months'  time  in  any  department  of  Drif- 
ton shops"  to  the  apprentice  giving  the  best  suggestions  as  to 
how  to  repair  a  Jeansville  pump  to  be  on  exhibition  in  the 
shops  at  the  noon  hour,  or  on  idle  days,  permission  being  given 
to  change  the  design  of  any  broken  parts,  and  also  to  give 
an  approximate  cost  of  overhauling  the  pump.  All  answers 
to  be  turned  in  one  week  later. 

The  boys  became  deeply  interested  and  started  at  once  to 
earn  that  change  of  position.  Saturday  following,  being  an 
idle  day,  they  turned  out  in  force  and  spent  the  morning  on 
the  pump,  almost  dissecting  it  to  learn  its  condition.  Two 
boys  were  on  the  job  at  5  :30  a.  m. ;  one  went  to  the  Jeansville 
Pump  W'orks.  Hazleton.  Pa.,  to  learn  about  pumps,  another 
to  the  colliery  to  examine  the  pumps,  and  by  10:00  a.  m.  they 
were  nearly  all  studying  and   sketching  the  pump. 

A  committee  of  three,  consisting  of  the  foundry  foreman,  a 
draftsman  and  a  master  mechanic  from  one  of  our  collieries, 
were  appointed  as  judges.  The  contest  was  so  close  that  it  took 
the  judges  five  hours  to  come  to  a  decision. 

Thomas  D.  Brobst,  a  young  man  of  20,  serving  his  third 
year  in  the  machine  shop,  was  the  winner.  All  the  boys  were 
commended  for  their  work,  and  the  management  was  urged  to 
continue  the  contests.  August  2  Brobst  was  started  in  the 
drawing  room  at  his  request.  We  now  learn  that  the  pumn 
was  the  second  style  built  by  the  Jeansville  Company,  and  the 
first  successful  mine  pump  put  in  service.      ..      •-    ■  -     ■    ■,-^.- 

We  intead   to  continue   these   contests,   ati^  will    also"  offer 
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prizes  for  the  greatest  improvement  in  penmanship  and  mathe- 
matics. We  will  try  to  stir  the  boys  up  to  realize  the  need 
of  a  good  general  education  to  fit  them  for  any  position  they 
may  be  called  to  fill   in  the  years  to  come.       ..■,...,•...;    ^  ..,_  .r. 

;:;..    :vr^:  :"  •         MODERN  APPRENTICESHIP  ^     •  ^  ^  ^;^ 


f  -• 
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BY  ROBERT  N.  MILLER 
Assistant  Professor  Machine  Deslfin.  Carneftie  Institute  of  Technology 

Pittsburgh,  Pa. 

The  success  of  any  organization  is  dependent  on  the  succesi 
of  its  individual  units,  and  as  such  the  mechanical  organization 

;of  a  railroad  is  dependent  on  the  education  and  training  of  its 
men.  One  of  the  momentous  questions  of  the  day  in  connection 
with  the  efficiency  of  the  mechanical  department  is  not  so  much 

'  that  of  adequate  supply  of  labor  as  the  proper  training  of  this 
labor  so  as  to  develop  into  the  best  mechanics  for  the  future. 

'The  apprenticeship  system  of  any  organization  can  be  divided 
into  two  chief  divisions.  .   . 

(1)  The  selection  of  the  apprentice.        ■ '  ■•  '   '       •  ■■'*.^  ,>-.-.  r-" 

(2)  The  development  or  training  of  the  apprentice.'"    v "-  :-'■'.'■' 
The  importance  of  careful  selection  of   raw   material   cannot 

'  be  too  strongly  emphasized,  for  upon  it  depends  the  ultimate 
success  of  the  trained  mechanic.  Raw  material  suitable  for  ap- 
prenticeship   must    possess    a    reasonably    good    education     (by 

,.  which  is  meant,  at  least,  completion  of  grammar  school  work) 
and  show  sufficient  interest  in  the  trade  to  warrant  the  employer 
in  assuming  the  burden  of  training  him  in  his  particular  trade, 

:  and  not  as  is  often  the  case,  of  merely  serving  out  time  and  then 

/leaving  the  service  entirely  on  completion  of  the  period  of  in- 

•  denture.  By  investigating  the  environment  in  which  a  boy  has 
been  raised,  his  natural  bents  or  aptitudes,  and  the  general  atti- 
tude of  the  parents  or  guardians  toward  the  proposed  trade  a 
considerable  gain  can  be  made  in  the  selection  of  proper  mate- 
rial. Even  with  this  preliminary  investigation,  a  probationary 
period  of  service  ranging  from  30  to  90  days  is  of  advantage 
to  both  the  employer  and  apprentice  in  observing  the  develop- 
ment of  dispositions  and  temperaments  which  have  hitherto  been 
dormant  and  which  will  later  on  have  an  important  bearing  on 
the  quality  of  apprentice. 

Again,  it  would  appear  that  a  .systematic  method  of  personal 
canvass  of  schools  where  prospective  candidates  for  apprentice- 
ship are  to  be  found,  by  officials  in  charge  of  apprentice  instruc- 
tion,  would  be  of  considerable  aid  in  education  of  the  adoles- 
cent to  the  appreciation  of  the  value  of  a  trade  in  his  life's  work. 
By  setting  forth  the  advantages  of  a  trade,  the  advantages  to 

;'be  derived  from  the  system  of  apprentice  instruction,  the  oppor- 
tunities for  advancement,  and  the  assurance  of  steady  employv 
ment,  it  is  possible  to  stir  up  sufficient  interest  in  the  trades  to 

;  guarantee  the  railroad  an  ample  supply  of  high  class  mechanics. 
The  real  work,  however,  begins  after  the  boy  enters  the  serv- 
ice as  a  full  fledged  apprentice,  for  from  then  on  the  quality  of 

■  mechanic   developed    lies    largely   in   the   hands   of   the    railroad 

:  through  its  instruction  staff.  •■.•;:•-■; 

The  assignment  of  the  apprentice  should,  as  far  as  possible, 
follow  a  systematic  course  to  eliminate  any  tendency  toward 
holding  the  boy  too  long  at  a  particular  machine  or  job  to  the 
detriment  of  other  phases  of  instruction  and  to  the  disadvantage 
of  other  apprentices.  ;,.  .'..■. 

It  is  advisable  that,  in  conjunction  with  the  shop  work  or 
manual  training  which  the  apprentice  receives,  a  considerable 
amount  of  classroom  work  and  instructions  should  be  given,  so 
as  to  really  make  the  apprenticeship  school  a  sort  of  continuation 
school  wherein  the  value  of  various  methods  of  shop  opciations 

.  and  the  principles  underlyintr  them  can  be  taught. 

A  regrettable  condition  of  apprenticeship  is  often  found 
wherein  the  apprentice  is  taken  on,  not  so  much  with  a  view  to- 
ward developing  a  mechanic  for  the  future  as  toward  filHng  a 
present  day  need  for  low-priced  labor  to  the  disadvantage  of 
both  employer  and  employee. 

The    development    of    the   apprentice    rests    to    a    considerable 


•  ^;t 


(kgree  on  the  personal  qualities  of  the  apprentice  instructor — 
iiis  temperament,  characteristics  and  enthusiasm  in  the  work  and 
welfare  of  those  in  his  charge.  By  taking  advantage  of  one 
of  the  predominating  traits  of  ladolescence — imitation — it  is  pos- 
sible to  thoroughly  enthuse  the' boy  in  his  work  and  in  that  way 
unconsciously  have  him  striviilg  to  attain  his  highest  efficiency. 
Instruction,  which  fails  to  include  the  historical  and  economic 
development  of  railroads,  the";  improvements  introduced  from 
time  to  time,  and  the  needs  for  future  development,  fails  to  give 
the  apprentice  a  broad  view  of  the  field  of  his  chosen  occupation 
and  it  is  not  surprising  that  In  such  instances  gross  lack  of 
enthusiasm  is  to  be  found.         1  '\. :.,.>•  .^^  =:-"i:  .'•■•'  :    -..^ 

Personal  attention  on  the  pari  of  officials,  and  especially  those 
from  other  shops,  to  the  character  of  work  done  by  the  appren- 
tice, as  well  as  the  mechanic,  is  bound  to  promote  enthusiasm. 

In  order  to  develop  a  high  grade  apprentice  sufficiently  great 
incentives  must  be  furnished  jnd.  of  these,  perhaps  the  most 
effective  is  that  of  increase  in  ,vages,  or  an  early  release  from 
the  period  of  indenture.  Fu  ther,  scholarships  in  technical 
schools  are  often  given  as  rewards  for  highly  satisfactory  serv- 
ice. Incentives  of  this  type  are!  always  productive  of  excellent 
results,  as  is  liorne  out  by  experience  on  roads  offering  them. 

GIVE  THEM  REfSPONSIBILITY 

•.  •■'■■•.v!'- .■.••■•■;••.' ■;  I  '•;■■;"■.■■■.■■■/   ..-'■-. 
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BY  CARLETON  K.  .STEINS  r.""   , 

Special  Apprentice*,  Pennsylwnia  Railroad,  Altoona,  Pa. 

Apprentices  should  be  handled  in  a  manner  that  will  arouse 
in  them  a  genuine  interest  in  tleir  trade  from  the  beginning, 
and  hold  it  there.  Interest  in  \fhat  they  are  doing  will  auto- 
matically produce  better  mechanics  than  the  most  painstaking 
arrangement  of  duties,  which  does  not  consider  this  as  of  first 
importance.  It  is  a  rare  man,  mt  ch  less  a  boy,  who  can  concen- 
trate and  give  his  best  efforts  wit  lout  possessing  some  degree  of 
enthusiasm  for  his  work. 

How  to  maintain  interest  in  tlpe  apprentice's  mind  after  the 
newness  of  things  has  worn  off  is  the  problem  that  should  be  con- 
stantly before  every  employer  of  apprentices.  The  best  way 
that  I  know  is  to  place  responsibility  on  the  young  man,  and 
give  him  tasks  that  carry  with  them  an  assumption  that  he  has 
ability  and  initiative  which  his  bo^  intends  making  good  use  of. 
The  average  boy  will  not  betray  this  confidence ;  he  will  put  his 
best  shoulder  to  the  wheel  to  do  the  job  as  the  boss  wants  it  and 
will  take  a  pride  in  the  finished  work.  Here  you  have  the 
earnest  effort  that  keeps  a  boy  frorn  becoming  disheartened,  and 
at  the  same  time  molds  the  best  rriechanic.       .  •.  >    •;.     -.    -.^  ■.-..'.... 

Responsibility  should  be  placed  on  the  apprentice  as  faf  as  his 
ability  warrants.  Good  business  sense,  if  no  other  consideration, 
demands  it.  It  is  essential  that  th:  assignor  of  tasks  to  appren*: 
tices  be  broad-minded  enough  to  size  up  the  boys  and  get  a 
fairly  accurate  measure  of  each  orie's  ability  and  then  this  esti- 
mate should  be  his  guide  in  directing  their  work. 

Feeling  as  I  do  that  the  appraitice  problem  is  more  of  a 
human  one  than  of  curriculum  (the  most  studied  and  best  or- 
ganized courses  have  something  larking)  I  would  warn  against 
tactlessness  on  the  part  of  the  appr(ntice's  immediate  boss.  Tact- 
lessness, for  instance,  that  goes  into  minute  instructions  and  even 
demonstrations  when  an  apprentice  is  being  assigned  a  task,  a 
task  whose  main  operations  the  boy  (must  have  performed  before, 
or  at  least  observed  their  performance.  A  boy  who  is  any  good  at 
all  likes  to  do  his  own  thinking — \\e  cannot  take  interest  and 
pride  in  a  job  in  which  no  detail  has  -been  left  to  him  to  decide. 

Keep  apprentices  away  from  piece-workers  whenever  possible ; 
pieceworkers  are  usually  too  busj'  to  show  things,  much  less 
allow  the  boy  to  do  things  for  himself.  Letting  the  boys  actually 
perform  operations  themselves  cannot  be  urged  too  strongly — 
it  has  an  influence  for  which  no  amotint  of  observing  can  be  sub- 
stituted. The  pieceworker's  motto.  "Good  enough  is  best.'  may 
be  permissible  from  an  economic  pofnt  of  view,  but  it  is  a  bad . 
one  to  train  a  good  mechanic  on. 


*Not  written  from  thai  viewpoint,   howev4r. 


■ 


i  ■■     .'ir 


(( 


Big  Bill"  TVgneW  and  ''Blue  Monday^ 


A  True   Story,  Showing   Clearly  the   Relation   of 
the  Engine  House  Organization  to  Engine  Failures 

7  ^    ,=•>:;    BY  HARVEY  DE  WITT  WOLCOMB  '  !         • 


[This  contribution  was  inspired  by  recent  cothments  on  ehgine  fatliires  in 
the  Mechanical  Edition.  "Blue  Monday"  is  known  Kcnerally  as  the  bad  day 
in  the  roundhouse,  and  this  story  gives  a  remedy  for  it. — Editor.] 

It  was  another  "blue  ^londay"  in  the  big  roundhouse  of  the 
X,  Y  &  Z  R.  R.  at  Greenfield,  and  even  the  elements  seemed 
to  combine  their  efforts  to  make  it  as  "blue"  as  possible.  It 
was  one  of  those  late  winter  days  of  March,  when  there  was 
about  4  in.  of  slush  on  the  ground,  besides  trying  mighty  hard 
to  rain;  but  being  too  cold  for  rain  it  was  more  like  hail.  -V 
,■  Everything  was  covered  with  a  thin  coating  of  ice  and  the 
engines  coming  into  the  roundhouse  were  packed  with  snow ; 
on  top  of  this  the  heating  system  of  the  house  was  nearly 
out  of  commission  and  badly  in  need  of  repairs  which  had  been 
neglected  during  the  previous  winter  because  of  the  rush  of  regu- 
lar routine  business  and  also  on  account  of  a  rigid  economy  rule 
that  had  been  in  effect  since  the  change  of  management.  Such 
conditions  as  these  were  bad  enough  under  ordinary  circum- 
stances, but  on  this  particular  morning  the  general  roundhouse 
foreman,  "Big  Bill"  Agnew,  must  "have  gotten  up  out  of  the 
wrong  side  of  the  bed,"  as  one  of  the  machinists  said,  for  Big 
Bill  was  sure  "up  in  the  air."  '  '  :-  '  •  •-  -  ''  "r-  > .' 
-■  ;.■  The  fact  is  that  Bill  did  get  up  a  little  late  and  had  to  swallow 
his  breakfast  in  a  hurry  in  order  to  get  to  work  on  time.  When 
he  started  to  check  up  the  house  for  the  day's  work  he  was 
unable  to  locate  his  day  foreman,  but  found  everything  com- 
pletely disorganized,  as  usual.  About  8  o'clock  he  got  a  tele- 
phone message  that  the  foreman's  wife  was  sick  and  that  he 
would  not  be  to  work  that  day.  This  meant  that  the  general 
roundhouse  foreman  would  have  to  handle  the  regular  day 
foreman's  work  in  addition  to  his  own  numerous  duties,  and  the 
two  jobs  combined  were  enough  to  drive  a  man  crazy.  ...  ': 

Lately  it  had  seemed  as  if  he  would  go  crazy  anyway,  as 
engine  failures  were  getting  to  be  far  too  frequent  to  suit  the 
management,  and  yet  they  were  apparently  tying  his  hands  by 
cutting  down  his  force  and  not  carrying  sufficient  stock  in  the 
storehouse.  Big  Bill  would  not  give  in,  though,  for  he  knew 
that  railroad  men  for  miles  around  regarded  him  as  one  of  the 
best  "fighting"  roundhouse  foremen  in  the  country,  and  he  had 
the  reputation  of  getting  out  of  more  work  reported  by  the 
engineers  than  any  other  foreman  on  the  system. 

However,  reputation  was  not  helping  him  lately  for  he  was 
getting  up  against  it  harder  every  day.  Sometimes  he  thought 
that  12  hours  a  day,  every  day  in  the  week,  was  too  much  for 
his  physical  strength,  yet  he  wasn't  loosing  any  weight.  He 
was  still  six  feet  tall  and  weighed  198  pounds,  the  same  as  he 
had  for  the  past  five  years  since  first  taking  the  job.  Then 
again  he  thought  that  perhaps  his  inspectors,  or  box  packers, 
or  some  of  the  other  mechanics,  were  "laying  down"  on  him, 
but  this  could  not  be  true,  for  some  of  them  had  been  working 
on  their  jobs  for  the  past  15  years;  in  fact,  were  old  shop  mates 
of  his  before  he  was  promoted,  and  he  knew  them  to  be  faith- 
ful and  loyal  to  his  interests.  He  did  realize,  however,  that  the 
type  of  engines  had  changed  materially  in  the  past  four  years, 
being  heavier  and  more  complicated,  and  although  he  had  care- 
fully studied  the  new  and  improved  equipment,  it  was  getting 
the  best  of  him,  or  his  organization,  and  engine  failures  were 
a  daily  occurrence. 

However,  this  morning  Bill  was  far  too  busy  to  even  "remem- 
ber" about  himself,  but  was  on  the  jump  every  minute  to  keep 
"the  ball  rolling."  About  9  o'clock  he  was  called  to  the  office 
to  explain  over  the  'phone  all  about  why  the  crack  midnight 
passenger  train  had  had  a  hot  pin  failure  of  25  minutes ;  on  ac- 


cotmt  of  his  additional  duties  of  that  morning',  *  he  was,  of 
course,  unable  to  say  anything  to  the  master  mechanic  that 
would  tend  to  clear  up  the  mystery,  ■^.■•'..^-v'c /'^  «.,  '  '"...  •- 
Immediately  after  this  his  leading  boilermakcr  informed  him 
that  Train  38's  engine,  due  to  leave  the  house  at  1 :30  p.  m.,  re- 
quired two  new  grates  and  there  were  none  on  hand,  nor  even 
any  that  could  be  altered  so  as  to  be  used  temporarily.  "In  fact," 
''the  boilermaker  added,  "the  storehouse  is  getting  worse  every 
day  and  we  haven't  had  the  right  shape  of  grate  for  this  class 
of  engine  for  o\  er  a  month  and  I  am  contiiiually  altering  some 
other  type  to  use.'^::..'     :,''■'     ''""'^'':-'y^-y.'-''x-^y- ,,  ■y:-':'^:-'':.',C.  - 

At  this  point  I  am  unable  to  write  just  what  Bill  said,  but 
will  leave  it  to  the  imagination  of  the  reader,  for  Bill  was  one 
of  those  fluent  swearers  that  could  swear  as  fast  as  a  horse 
could  trot,  and  the  kick  on  supplies,  coming  as  -it  did  on  top  tof 
the  nice  little  "call  down"  he  had  received  from  the  master 
mechanic  over  the  engine  failure  of  the  previous  night,  was  the 
"straw  that  broke  the  camel's  back.'  and  Bill  started  for  the 

'   storehouse  "with  blood  in  his  eye."  :  ^  "  "-^    - 

Going  to  the  storehouse  with  a  "kick"  had  gotten  to  be  a 
regular  daily  habit  with  Bill,  and  he  had  succeeded  lately  in 
virtually  driving  the  old  storekeeper  out  of  the  service  by  his 
abuse.  Recently  a  new  storekeeper  had  been  appointed  and  Bill 
had  not  run  across  him  as  yet,  but  was  in  a  very  good  mood 
for  a  first  impression.  You  can  imagine  Bill's  surprise  when 
he  beheld  a  "slight-of-frame,"  young-looking  man  holding  down 
the  storekeeper's  chair ;  but  Bill  had  to  take  his  vengeance  out 
on  someone,  so  he  started  on  the  new  man.-:. -..;.."  'V-v;    '.  '    ' ;  ; 

,^,.  What  Bill  said  was  enough.  He  started  in  on  the  history  of 
storekeeping  from  the  time  of  the  ark  down  to  the  present 
time,  when  there  "wasn't  enough  material  of  the  right  kind  on 
hand  to  make  a  pair  of  ''reepers  for  a  humming  bird."  During 
his  abuse  he  noted  with  quite  some  surprise  that  the  new  store- 
keeper did  not  try  to  crawl  in  the  wastepaper  basket  or  slide 
under  the  desk,  but  simply  sat  still,  idly  glancing  over  some 
mail  on  his  desk ;  these  actions  were  such  a  shodc  to  poor 
Bill  that  for  once  in  his  life  he  was  thrown  completely  oflF  the 
track  of  his  thoughts  and  he  finally  stopped  in  confusion  at  a 
loss  for  proper  words  to  express  his  feelings. 

At  this  point  the  new  storekeeper  looked  up  at  Bill  and  told 
him  that  he  was  paid  to  run  the  roundhouse  and  not  the  store- 
house, and  that  he  was  going  to  rim  the  storehouse  in  an  ef- 
ficient manner,  which  was  something  that  Bill  wasn't  doing  with 
the  roundhouse.  "In  fact,"  the  storekeeper  said,  "I  have  here 
some  of  the  samples  of  your  mismanagement.  Here  is  a  let- 
ter from  your  boiler  forem.an  to  you,  asking  to  order  24  grates 
for  a  class  of  engine  that  has  only  been  here  once  and  is  not 
liable  to  come  again,  as  it  is  a  type  that  cannot  be  used  suc- 
cessfully on  your  division.  I  am  not  going  to  order  these  grates, 
as  I  don't  believe  you  looked  into  the  matter  at  all,  but  simply 
O.  K.'d  the  order  on  the  strength  of  your  boiler  foreman  saying 
he  wanted  them.  Furthermore,  I  intend  to  ship  away  about  two- 
thirds  of  the  stock  we  are  now  carrying  at  this  point,  for  I 
am  finding  that  about  90  per  cent  of  the  rush  material  you  have 
ordered  has  been  handled  in  this  manner  and  we  are  showing 
such  a  large  amount  of  material  on  hand  that  when  we  do  ask 
headquarters  for  a  rush  order,  they  look  up  our  stock  lists  and 
think  that  of  the  large  amount  of  supplies  we  are  carrying  there 
is  surely  some  piece  that  can  be  slightly  altered  to  meet  our  rush 
requirements.     Now,  get  out,   for   I  am  busy«  and   some  day 
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j'"  when  you  are  in  your  right  mind  come  over  and  we  will  go 
.'v.  over  our  actual  requirem.ents  so  as  to  protect  ourselves  against 
•!    undue  shortages."        :■:■  v^;-  .^V.-:""^//l, •'":•.•">  - 

Poor  Bill!  To  be  called  down  by  a  young  whipsnapper  like 
'  '■;  the  new  storekeeper  was  bad  enough,  and  besides  there  wasn't 
"  ;,  one  cuss  word  used  for  emphasis  that  Bill  could  start  any  argu- 
!f.:  ment  on.  It  was  a  straight  presentation  of  facts  and  Bill  was 
".:.  big  enough  to  realize  it.  In  the  past,  with  the  old  storekeeper 
■"..  on  the  job,  he  had  had  his  own  way  and  always  had  put  the 
'■•'•.'.  blame  on  the  store  department,  but  this  new  man  had  "shown 
;';"  ;  him  up"  in  such  a  strong  light  that  there  was  no  ''come  hack." 

Bill  returned  to  the  roundhouse  and  for  the  balance  of  that 
•'.day  really  didn't  know  whether  "he  was  coming  or  going."  He 
.■'■could  see  the  logic  of  what  he  had  been  told,  yet  it  hurt  his  pro- 
.'. ',  fessional  pride  to  think  that  a  young  man  who  had   not   been 

•  ; ;  in   the   business  very  long  could  tell   him   anything  about  how 

■  to  run  a  railroad.     Sometimes   Bill  thought  he  would   go  over 
'  ^'  and  clean  up  the  floor  with  the  new  man;  then  again  his  better 

;:  sense  would  show  him  that  perhaps  he  was  just  a  little  wrong 

and  maybe  he  didn't  know  how  a  storehouse  should  be  run. 
■:,:;.       Business  that  day   seemed  to  go  on  just  as  the   storekeeper 
<•  ,  had  inferred;  that  is,  everything  seemed  to  go  wrong,  and  poor 

■  ■  Bill  was  tired  out  when  night  came.  After  he  had  had  supper 
; . .  he  began  to  go  over  the  events  of  the  day  and  compare  them 
••  ;•  with  past  days,  and  he  found  that  every  Monday  was  a  "blue" 
/  •  day,  and  getting  worse  every  week.     When  he  would  try  to  think 

.  .  of  excuses  for  this  and  that  matter,  it  would  work  out  that 
:•■:  •  he  was  the  one  to  blame  and,  in  fact,  he  saw  very  plainly  that 
;•:-■■,  he  was  slipping  back  on  his  job,  and  unless  some  miracle  hap- 

-.  pened  in  the  near  future  he  would  be  looking  for  a  new  position. 
>;         Now,  Bill  was  no  fool.     In  fact,  he  was  a  very  bright  man, 

•  I  and  when  morning  came  he  hiked  right  over  to  the  new  store- 
T.  keeper's  office  to  have  a  sensible  talk  with  that  young  man. 
;>;  Bill  opened  up  by  asking  just  what  the  storekeeper  had  meant 
-:•!  yesterday  when  he  accused  him,  the  best  roundhouse  foreman 
■'■•    on  the  system,  of  mismanagement?  ■'I'-.-f  ^v-^V-! '.  ■  •' ^■.■'  ->. 

'""'■■  ■ 'l'^     '*''■"'.''_.'.■'' ' 

'*-.'..-      \  -■,.,.,-  .1.      .  '■•'»        .'.'.-'"''",.•■     t 

■^:'-:^:'\':"-'^.-y-:^^-^'.-^-'''-.       BILL  GETS  SOME  GOOD  ADVICF         A^-        •'     ;;    :»  "" 

.  •■  ""Well,"    replied   the   storekeeper,   "you   are   running   your   job 

i;  •   on  the  'one  man'  idea  and  the  plant  is  far  too  big  for  one  man 

'to  bear  all  of  the  burdens.     In  other  words,  when  you  stop  the 

'C  entire   plant    stops,   and   when   you   make   a   mistake   the    entire 

..place  goes  to  pieces,  for  you  have  not  trained  your  help  to  think 

.-. '  and  plan  for  themselves.    Take,  for  instance,  the  case  you  came 

. %:.:  over  to  see  me  about  yesterday.     That  case  was  the  oversight 

.:'.:  of  your  boiler   foreman.     Why  didn't  he  know  that  there  was 

'a  shortage  of  grates   for  that  class  of  engine  and  hurry  them 

up  instead  of  waiting  till  they  were  all  gone  and  then  put  the 

•  blame  up  to  you?  Why  were  you  out  of  sorts  yesterday  and 
i  •  not  in  condition  to  handle  one  job,  let  alone  two  jobs?     I  know 

\  why  and  will  tell  you.     Your  day  foreman  laid  off  and  instead 
"\.    of   his   having   some  man  broken  in  to  take  his  place  in  just 
'..'..  such   emergency  cases,   he  left  it  up  to  you   and  you  tried  to 
V-^'hold  both  jobs,  which  didn't  give  you  time  enough  to  properly 
handle  any  job.    You  had  to  jump  at  conclusions  and  your  fore- 
men  knew   it,    so   they   took    advantage   of   you    on   everything. 
Take  your  work  all  the  way  down  and  you  will  find  where  you 
.  .  have  been  the  'goat'  and  the  fellow  who  was  actually  responsi- 
•''  ble  has  'slipped'  it  over  on  you." 

Bill  began  to  see  a  great  light,  and  after  thanking  the  new 
.':•;.  storekeeper  for  the  interview  he  returned  to  his  office  and  locked 
•'  •.  himself   in    for   the   balance   of   the  morning. 

What  Bill  thought  of,  or  what  he  did  in  the  office  that  morn- 
"'  ing,  I  will  never  know.  However,  it  was  a  far  different  Bill 
that  came  out  than  the  one  that  had  gone  in.  From  that  mo- 
ment he  seemed  possessed  with  only  one  idea  and  that  was  to 
take  the  "blue"  out  of  "blue  Monday,"  or  any  other  day  for 
that  matter.  He  called  his  foremen  together  an  1  lined  them 
■"-up  to  immediately  break  in  an  "understudy"  or  assistant  fore- 
.;•'  man,  and  also  to  line  up  the  men  so  that   every  job  could  be 
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covered    at    a    moment's    noti:e    without    any    confusion. 

At  first  the  foremen  remon;  trated,  saying  that  it  could  not  be 
done,  and  that  some  of  the  \  workmen  would  get  "sore"  if  they 
had  other  men  that  knew  alP  about  their  jobs.  One  foreman 
said  that  he  would  lose  his  boilerwasher  at  once,  for  that  man 
iiad  had  his  job  for  years  and  had  now  gotten  a  good  thing  for 
himself,  and  so  should  reap  the  benefit.     ■;..■'.■■>,;  .••... 'i  ■•V;v,;^;.-V 

"That's  just  the  point  that  I  want  to  bring  out,"  said  Bill. 
"When  your  boilerwasher  lays  off  we  are  tied  up  and  it  is  up 
to  me  to  answer  why  we  are  holding  engines,  and  from  now 
on  I  want  at  least  four  men  broken  in  on  some  of  the  more 
important  jobs."  I  cannot  begin  to  tell  of  the  things  that  Bill 
straightened  out,  but  the  results  soon  began  to  show  that  Bill 
was  getting  his  reputation  back  again. 

REAL   CAUSE   OF  IenGINE    FAILURES         . 

Some  months  after  Bill  started  to  chase  "blue  Monday"  I 
met  him  in  the  roundhouse,  and  such  a  change  from  the  old 
Bill!  He  had  changed  from  a  man  that  was  always  in  a  hurry 
not  having  one  moment  to  waste,  to  a  man  that  apparently  had 
nothing  on  his  mind,  or  nothing;  to  do.  I  could  not  help  speak- 
ing about  the  new  order  of  things  and  Bill  insisted  on  taking 
me  into  the  office  to  tell  me  ho\y  it  had  come  about.'     '  '' 

"Do  you  know,"  said  Bill,  "^hat  I  was  on  the  road  to  the 
crazy  house  last  spring  and  todby  I  have  one  of  the  best  jobs 
in  the  country.  I  have  discovered  that  the  real  cause  of  engine 
failures  is  not  poor  engines  or  efiginemen,  but  to  a  gre^t  extent 
the  result  of  the  roundhouse  Organization.  Last  spring  this 
roundhouse  was  the  cause  of  daily  failures  because  it  was  being 
run  on  the  one-man  idea,  and  there  was  so  much  work  for  that 
one  man  that  he  couldn't  give  enough  time  to  any  one  job  to 
handle  it  successfully.      Today  everybody  is  working  together. 

"I  used  to  be  very  careful  to  keep  my  office  locked  and  not 
let  any  of  my  foremen  see  m}'  correspondence,  but  today  every- 
body has  access  to  my  office,  fcjr  we  are  all  interested  in  the 
work  now.  Several  times  my  foremen  have  read  my  corre- 
spondence on  different  matters  before  I  have,  and  the  result 
has  been  that  they  have  had  a  cliRnce  to  work  up  the  necessary 
information  before  I  asked  them  for  it. 

"Another  thing  that  keeps  evenone  in  line  is  the  assistants 
for  every  job  we  now  have.  The  assistants  are  good  men  and 
well  capable  of  judging  their  bosses'  mistakes,  so  that  keeps 
tlie  I)oss  on  the  jump  or  else  the  assistant  will  get  his  job. 

"I  found  that  my  inspectors  were  not  interested  in  their  jobs, 
but  were  simply  putting  in  ten  hours'  work  with  the  only  thought 
of  protecting  themselves  in  case  any  work  got  by  them,  and 
also  to  see  how  quickly  they  could  get  out  after  the  six  o'clock 
whistle  blew.  I  put  it  up  to  thent  that  their  jobs  depended  on 
the  good  condition  of  our  power  sind  that  their  reputation  was 
to  be  based  on  how  the  power  was  kept  up.  This  meant  that  they 
would  have  to  keep  their  eyes  open  and  not  only  report  the  work, 
but  in  a  way  see  that  it  was  repaired  properly  after  they  had 
reported  it.  By  presenting  the  matter  in  this  light  the  inspectors 
saw  just  how  they  stood  and  began  to  work  together. 

"Last  night,  after  six  o'clock,  riy  head  inspector  went  over 
to  an  engine  to  see  that  some  work  that  had  been  reported  by 
him  was  done  properly,  and  he  did  it  on  his  own  time.  I  told 
him  he  had  better  see  the  foreman  about  it,  so  that  he  would 
get  paid  for  the  extra  time,  but  he  wouldn't  listen  to  it  and  told 
me  that  he  would  rather  have  the  job  right  than  bother  with 


a  half  hour's  time.     You  see  how 


that  works  now,   for  this  is 


the  forty-second  day  that  we  have  i^ot  had  a  failure  of  any  kind. 

THE  ENGINEMAN  "SEES   A   NEW  LIGHT"  ^/.I'-r/Xj^'' 

"There  is  another  big  wrong  that  \l  straightened  out :  Engine- 
man  Johnson  was  a  'kicker'  from  ^way  back.  He  and  I  were 
always  fighting  over  the  jobs  he  wanted  done  that  I  didn't  think 
necessary ;  in  fact,  we  wasted  a  lot  of  valuable  time  over  nothing. 
One  day  I  told  'Mr.  Johnson'  that  I  was  through  fighting  him 
and  that  from  then  on  we  would  do  every  job  that  he  reported. 
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He  was  so  pleased  to  beat  me  that  he  didn't  know  what  to  do, 
and  at  first  was  going  to  have  his  cab  painted  on  the  inside  with 
^  gold  leaf  and  have  a  Brussels  carpet  put  on  the  floor. 
_.  «  "phat's  all  very  well,  Mr.  Johnson,'  I  said,  'we  will  gladly 
ilo  it  if  you  will  write  it  down.  We  are  going  to  keep  an  ac- 
count of  the  cost  of  your  engine  repairs  for  the  next  year  and 
you  will  be  responsible  for  the  cost  outside  of  the  few  emergency 
repairs  found  by  our  inspectors.  In  other  words,  we  intend 
to  loan  you  an  engine  and  you  are  to  show  this  company 
whether  you  are  a  careful  operator  or  an  expensive  man  to  have 
on  the   road.' 

;•-  "You  could  have  bought  that  engineman  for  about  three  cents 
then,  for  he  had  never  thought  of  the  cost  of  all  the  imaginary 
jobs  he  had  been  reporting.  At  first  he  wouldn't  listen  to  my 
plan,  but  he  finally  shook  hands  on  it  and  today  he  doesn't  aver- 
age two  reports  a  week,  yet  he  hasn't  had  a  failure  since  our 
agreement.  He  used  to  always  report  a  pound  on  the  left  side 
or  an  imaginary  blow,  but  today  he  is  mighty  sure  of  his  job 
before  reporting  it  and  is  very  proud  of  the  low  cost  of  his 
maintenance.  ■'-■'••^  -  ,.^- ;-•■:•-;/;      ' 

::  .;.  "This  same  rule  worked  with  our  'pool'  enginemen.  When 
they  found  that  we  had  each  man  listed  by  the  cost  to  maintain 
the  engines  they  were  running,  they  soon  learned  to  report  only 
such  jobs  as  were  necessary  and  cut  out  a  lot  of  reporting  of 
imaginary  pounds  and  blows.  They  found  that  we  were  doing 
our  work  well,  and  if  they  reported  something  it  was  sure  to 
be  given  attention  before  the  engine  made  another  trip.  They 
have  learned  to  help  themselves  now  and  are  working  in  our 
interests  by  trying  to  work  in  their  own.     ■  ^•\-,PVi.\-.-r!^:^^--./y.:-' 

"Another  thing  that  used  to  worry  me  a  good  deal  was  the 
locating  of  the  different  foremen,  and  I  suppose  they  in  turn 
had  a  hard  time  to  find  me  when  they  had  something  to  take 
up  with  me.  This  big  roundhouse  covers  a  lot  of  ground  and 
I  used  to  run  my  legs  nearly  off  looking  for  this  and  that  man. 
Today  I  have  eight  telephones  installed  around  the  house  at 
different  points,  equipped  with  large  gongs,  and  each  foreman, 
even  to  myself,  has  a  certain  number  of  rings.  Now,  when  I 
want  to  reach  any  of  my  foremen  I  have  only  to  step  to  the 
nearest  telephone  and  ring  his  number.  No  matter  w^here  he  is 
he  can  hear  his  ring  and  will  answer  so  that  we  save  a  lot  of 
time  in  trying  to  find  each  other.  This  is  not  only  a  life-saver, 
but  is  also  a  great  time-saver  and  paid  for  the  installation  in 
one  month. 

"I  have  so  much  time  to  myself  now  that  I  can  personally 
check  up  my  individual  workmen.  For  instance,  I  found  a 
machinist  who  had  been  working  here  for  about  three  years 
that  was  not  reliable.  He  was  not  turning  out  his  work  to  stand 
up,  and  after  several  trials  I  had  to  let  him  go.  I  have  hired 
a  man  in  his  place  that  is  a  'dandy'  and  is  interested  in  his  work. 
This  new  man  is  not  working  for  payday,  but  is  working  for 
my  interest  and  is  one  of  the  small  units  that  is  helping  to  hold 
down  our  engine  failures.  This  is  the  type  of  man  that  prevents 
engine  failures,  and  yet  some  say  that  engine  failures  do  not 
start   in  the  roundhouse,'.;-;;:;:.^    o;;'    ;^^  ;..;   .^.:^.;{;^1^":\, :;>  .v  ;.;■;.';- • 

A   DOCTOR  KOR  SICK   JOURNALS  /■V'  ■•'■••;••      • 

"I  got  after  my  box  packer  and  told  him  that  he  was  not 
hired  to  'stick'  around  for  10  hours  each  day,  but  was  paid  to 
'doctor'  sick  journals,  and  if  the  sick  journals  did  not  get  well 
I  would  change  doctors.  Do  you  know  that  that  man  didn't 
even  know  the  cost  of  the  oil  and  waste  he  was  using,  although 
he  had  been  packing  boxes  for  the  past  10  years?  The  very 
first  month  after  I  gave  him  some  personal  instructions  in  cor- 
rect box  packing  and  the  economical  use  of  oil  and  waste,  he 
saved  $342  for  this  company  and  I  promptly  raised  his  wages 
three  cents  an  hour.         ,[  -^)^ ':'\  ■■  --^  /'r.^''-:<^'^^''''^  ^x:%'' 

"That  man  has  found  out  that  it  pays  a  good  dividend  to  get 
interested  in  his  work,  and  he  knows  that  as  long  as  he  keeps 
the  failures  down  and  saves  money  in  the  use  of  oil  and  waste 
I  will  keep  on  raising  his  wages,  even  if  I  have  to  pay  him  50 


cents  an  hour.  You  see,  I  don't  have  to  watch  him  now,  for 
his  work  shows  for  itself.  Before  I  put  this  plan  into  effect 
this  same  man  was  continually  complaining  because  of  the  great 
amount  of  work  he  had  to  do.  Very  often  he  would  look  me 
up  to  tell  me  that  some  engineman  had  reported  'all  tank  cellars 
packed'  and  he  knew  it  was  unnecessary  to  pack  those  cellars. 
Today  he  is  so  interested  in  his  work  that  I  have  known  him 
to  look  an  engine  over  for  fear  that  the  engineman  had  for- 
gotten to  report  the  cellars  packed,  or  that,  perhaps,  he  w^ould 
find  some  little  defect  that  he  could  remedy  before  it  got  out 
on  the  division   and   caused   a   failure. 

"This  same  rule  works  with  the  house  force.  In  the  old  days 
the  house  foreman  was  constantly  complaining  about  how  slow 
the  engines  were  coming  into  the  house  from  the  coaling  and 
ash  pits ;  if  I  asked  him  to  send  a  man  out  to  help  on  the  ash 
pit  he  would  nearly  have  a  fit.  But  today  it  is  far  different. 
If  the  ash  pit  or  coaling  pit  is  behind,  or  working  short  handed, 
my  house  foreman  knows  all  about  it  and  will  send  the  neces- 
sary help  out  without  saying  a  word  to  me,  for  he  has  learned 
that  he  is  the  man  to  get  the  benefit  of  the  engines  coming  into 
the  house  on  time  and  that  the  best  way  to  overcome  a  grievance 
is  to  invent  some  scheme  to  overcome  it. 

"This  roundhouse  is  like  one  big  family  and  the  success  is 
not  on  account  of  one  man,  but  on  the  united  efforts  of  us  all. 
My  foremen  don't  depend  on  me  to  do  their  work,  but  are  using 
their  heads  for  themselves.       .:■■■■-:■■.■::•.',■.■.''■'.•■'':  ■■^■.  '■■;■  v      :  .■  -  •• 

w      .;■-  ^'y-    '.■•:^  .;■    ^A   MISTAKE  TO  PASS  THE  BUCK  -^ /i^Vi'; 

t.  'v^Talk  about  inventing  schemes  to  get  around  some  grievance; 
one  day,  in  looking  through  my  desk,  I  came  across  a  big  pile  of 
inspectors'  reports  covering  the  inspection  of  engines  that  had 
just  been  turned  out  of  the  back  shop.  To  read  these  reports 
you  would  naturally  think  that  the  engines  were  just  due  for 
general  overhauling,  instead  of  just  coming  out  of  the  shop. 
I  could  not  help  thinking  of  all  the  time  and  energy  wasted  on 
them,  for  conditions  are  just  the  same  now  as  they  were  when 
we  first  started  to  make  these  inspections.  We  had  gotten  in  a 
'rut'  on  reporting  work  and  the  back  shop  force  looked  on  us  as  a 
gang  of  'kickers,'  so  we  might  as  well  have  saved  our  strength 
as  to  send  in  the  reports. 

"I  could  see  that  the  secret  of  some  of  the  bad  work  from  the 
back  shop  was  the  same  as  in  my  own  case,  that  is,  the  foreman 
had  too  much  to  look  after  and  he  couldn't  give  the  proper  time 
and  attention  to  his  work.  Complaining  of  a  bad  job  after  it  is 
done  doesn't  help  matters,  for  it  has  cost  time  and  money  to  do 
it  wrong,  and  it  will  cost  a  good  deal  more  money  to  make  it 
right,  so  the  proper  time  to  have  it  made  right  is  the  first  time 
it  is  being  done. 

"To  protect  myself  I  assigned  one  of  my  best  inspectors  to  the 
back  shop  to  follow  the  work  as  it  was  being  done  in  the  shop. 
The  results  of  this  experiment  were  very  gratif\ing,  for  we 
stopped  the  bad  work  in  the  back  shop  and  it  is  a  common 
occurrence  for  us  now  to  take  an  engine  right  out  of  the  shop 
:  and  put  it  out  on  some  light  run  without  any  breaking  in,  as  we 
used  to  do.  The  back  shop  takes  the  praise  for  this  work,  but 
we  know  that  it  was  just  another  case  of  inventing  a  scheme 
to  overcome  a  complaint  instead  of  'passing  the  buck.' 

"In  the  storehouse  we  now  have  nearly  all  the  material  we 
require  and  yet  the  storekeeper  informs  me  that  we  have  reduced 
our  balances  by  over  half.  I  found  that  some  foremen  were 
simply  'hogs'  when  it  came  to  ordering  material.  They  would 
require  five  pieces  of  some  casting  and  would  order  at  least  24 
pieces  so  as  to  be  sure  to  have  enough.  Some  of  the  foremen 
had  cupboards  around  the  house  stocked  up  with  a  great  num- 
ber of  costly  finished  brass  parts  of  which  they  would  not  use 
more  than  one  piece  in  a  month ;  on  the  other  hand  I  found  some 
foremen  that  could  not  see  far  enough  ahead  to  order  the  neces- 
sary castings  that  were  required  for  everyday  use.  This  has  all 
been  straightened  out  now  and  each  man  has  been  given  a  lesson 
on  'what  to  order,'  'when  to  order,'  and  'how  to  know  the  cost 
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of  too  much  ordering.'  To-day  when  we  ask  for  a  nish  ship- 
ment we  get  prompt  delivery,  for  headquarters  knows  that  we  are 
on  tlie  job  and  what  we  say  is  'riglit,'  there  isn't  any  'come  back 

now.'  !i"  ■.;'J^':'V'.:c-^"'  'v.  ■/  ff  ..."  '■''■:.  •■■ '  •■"■■  :-  v'  '''■\:^-  -"  • /■'^''■^■^J'.--.  '."  ■  •  '''■'■''-. 

.^  >  "Knowing  when  you  are  right  and  saying  the  right  thing  also 
helps  when  we  make  any  recommendation  for  overcoming  of 
weak  design  in  our  engines.  I  never  realized  the  vast  difference 
of  opinion  that  could  exist  among  mechanics  when  it  came  to 
making  recommendation  to  better  a  weak  point  in  our  equipment. 
I  can  see  now  some  of  the  absurd  recommendations  that  I  used 
to  send  to  hea<lquarters  on  the  suggestion  of  my  foremen,  and 
I  don't  blame  the  higher  officers  for  throwing  them  in  the  waste- 
paper  basket,  for  I  know  that  they  were  way  out  of  reason. 
To-day  that  kind  of  business  has  been  changed  and  we  go  into 
everything  very  carefully  before  saying  anything  and  the  result 
is  that  when  we  do  say  something,  we  get  prompt  action. 

■  •>  "In  conclusion,  let  me  tell  you  that  from  my  own  bitter  ex- 
perience I  know  that  onuine  failures  are  to  a  great  extent  caused 
by  poor  attention  in  the  roundhouse  and  that  roundhouse  foremen 
are  'made'  and  not  'l>orn,'  as  1  was  always  lead  to  believe.  The 
successful  foreman  is  not  the  smooth  talker  or  good  friends  to 
everybody,  but  is  the  man  who  can  talk  'business'  on  the  dollar 
and  cents  basis,  and  his  reputation  shoidd  not  be  based  on  how 
nice  he  can  put  the  trouble  'up  to  the  other  fellow,'  but  on  how 
ea.sy  he  can  invent  some  little  scheme  to  overcome  the  trouble  and 
thus  cut  down  failures  and  the  unnecessary  throwing  away  of 
good  money." 

W  ith  this,  ]Vi\\  threw  away  his  cigar  butt  and  after  telling  me 
to  come  back  some  other  day  for  the  rest  of  his  story,  started  out 
to  make  the  rotmds  of  one  of  the  nicest  roundhouses  in  the 
country.,         ...... 


=4  .■•...•■-.. 


r." 


:m 


R.\ILWAY  REPAIR  SHOP  ORGANIZATION 


Tv'    ';"'":     "^:.  BY  HENRY  GARDNKR     .     .;     •  ~  :. 

The  old-fashioned  railroad  shop  organization  is  well  known; 
it  consisted  of  a  shop  superintendent,  or  master  mechanic,  fol- 
lowed in  line  by  an  assistant  superintendent  and  general  fore- 
man and  a  number  of  shop  foremen,  one  for  each  department. 
In  a  shop  of  this  kind  the  superintendent,  assistant  superin- 
tendent and  general  foreman  have  to  bear  all  the  burdens  of 
administration  and  supervision;  fre(|uently  there  is  no  assistant 
superintendent  in  the  organization,  the  whole  load  being  carried 
by  the  superintendent  and  general  foreman.  Under  this  type 
of  strictly  line  organization  there  are  great  possibilities  for 
a  glaring  waste  of  time  and  effort  by  the  supervisory  force. 
These  overloaded  officers,  continually  goaded  for  output,  must 
at  the  same  time  hold  discipline  meetings  every  day  and  must 
pass  on  all  applicants  for  employment ;  they  must  be  familiar 
with  all  piecework  schedules  and  continually  add  new  prices : 
they  must  see  that  all  belts,  motors,  machines  and  cranes  are 
kept  in  repair  and  must  handle  the  apprentices,  constantly  in- 
structing and  moving  and  encouraging  them.  ■."••■'"  ■'.-  ' 

It  is  safe  to  say  that  no  one  man,  or  three  men,  can  do  justice 
to  all  of  these  duties  in  a  shop  of  :iiiy  ai)i>reciable  size,  and  it 
is  a  foregone  conclusion  that  tliey  will  frecjuently  overlap  one 
another  in  the  performance  of  tiieir  work.  .An  instance  is  re- 
called where  three  men  in  an  old-fashioned  line  organization 
shop  went  over  the  same  ground  daily,  one  after  the  other,  and 
often  it  was  found  that  a  sub- foreman  had  been  told  to  do 
the  same  thing  by  each  one  of  these  three  men  in  succession. 
-In  the  majority  of  railroad  shops  to-day  the  strictly  line  or- 
ganization is  in  effect ;  tliere  is  no  attempt  made  to  plan,  schedule 
or  despatch  the  work  in  the  various  departments  and  almost 
any  foreman  can  hire  or  discharge  men,  with  or  without  just 
cause.  The  result  of  this  state  of  affairs  is  as  might  be  expected 
— low  output,  great  waste  of  labor  and  material,  with  a  high 
cost  of  repairs,  and  a  general  lack  of  system  and  order.  The 
machine   equipment    is    neglected    or    repaired     in     a    makeshift 


manner  and  the  money  wasted!  in  misuse  and  abuse  of  belting 
alone  would  pay  for  many  new  machines  in  a  year.  Cutting 
tools  are  dressed  and  hardened  by  guess,  by  the  eye;  no  such 
thing  as  an  electric  furnace  or  j  pyrometer  is  known."  .■  .•••'•'•,; 
In  this   same  hypothetical  but   very  typical  shop,  apprentices. 


if  hired  at  all,  are  exploited  by 
a  year  or  more,  and  no  serious 
properly  instruct  them.     If  the 
the  supervising  officers  must  be 
tain  the  output;   if  the   shop   u 
eternal  personal  vigilance  must 
as  well  as  the  quantity  of  outpu 
are  now  conceded  to  be  wholl 
larger  shops,  and  the  strictly  1 


being  kept  on  one  machine  for 
attempt  is  made  by  any  one  to 
hop  is  run  on  a  day  work  basis 
:onstantly  on  the  move  to  main- 
es  piecework  to  any  extent  an 
e  exerted  to  keep  up  the  quality 
These  old-fashioned  practices 
■  inadequate,  especially  for  the 
e  organization  must  give  way 


to  the  composite  line  and  staff  Vorganizations  if  the  maximum 
quantity  and  quality  of  output,  at  a  minimum  cost,  are  to  be 
obtained.  |  '    '••'.:-:'•■  ••'r;v^'.'- .'i-y     "" 

A  proper  organization  for  a  large  railroad  locomotive  repair 
shop  is  shown  by  the  accompanyi  ig  chart.  Here  is  a  combina- 
tion line  and  staff  organization.  The  superintendent  of  shops 
has  an  assistant  who  has  a  general  foreman  next  in  line  in 
charge  of  all  departments,  as  is  customary.  But  the  staff  is 
the  vital  part  of  the  whole  organi  zation,  and  is  directly  respon- 
sible for  the  economic  and  effect  ve  management  of  the  entire 
l)Iaut ;  the  line,  below  the  superii  itendent,  is  wholly  in  charge 
of  output. 

On  the  staff  are  six  supervisors  and  a  chief  clerk  as  follows; 
.•\  supervisor  of  piecework,  or  ol  ler  wage  payment  system ;  a 
supervisor  of  routing,  scheduling 


md  despatching  in  all  depart- 
a  supervisor  of  apprentice  5  whose  important  duties  are 

and  machinerv'  in  charge  of 
ation  of  all  new  machine  and 
plant ;  a  supervisor  of  manu- 
af  all  shop  orders  and  manu- 


ments ; 

well  known  ;  a  supervisor  of  tool: 
the  repair  and  purchase  and  instal 
hand  tools,  cranes,  etc.,  about  the 
facturing  who  is  in  direct  charge 

factured  material  either  for  outsi(  e  shops  and  enginehouses  or 
for   local   consumption    and    stock,!  and    finally   a    supervisor   of  ;';, 
labor,   whose  office  may  be  called  the  employment  department;      • 
this  man   employs   and   discharges  all  men  and  administers  dis-   '•: 
cipline  for  all  employees  in  and  abqut  the  plant.     The  duties  of     •-. 
the  chief  clerk  are  well  known  an^  established.     The  form  of     ;■ 
organization   shown  by  the  chart   is  distinctively  up-to-date  and    '.'■ 
is   representative  of  tried   and   successful  types.     With  this  ar- 
rangement the  several  and  specific  duties  of  each  staff  man  are    ' . 
carefully  defined  and  all  overlappin  r  and  doubling  of  work  by   .'•; 
the  supervising  force  is  eliminated.  '  ■ 

The   first   duty   of   the   superintenc  ent   of   a   locomotive   repair    ■ 
shop  is  to  study  quantity  and  quality  of  output.     He  should  spend     ;> 
at  least  three- fourths  of  his  time  on  tjhis  work,  if  he  is  to  actually 
earn  his  salary.     All  clerical  work,  lelter  writing,  etc.,  performed    :  .'- 
by  a  shop  superintendent  is  a  dead  loss  to  the  railroad  and  nine-   • .. 
tenths  of  this  work  should  be  turnep  over  to  his  assistant  and 
his  chief  clerk.     A  railroad  shop  superintendent  has  been  known   T- 
to   spend   an   entire  day   with   hamm*r  and   chisel  and   file  sur-    V 
rounded   by   a   loyal    and    admiring   aroup   made  up  of   the  as-    <-. 
sistant    superintendent,   the   general    foreman,   the  erecting   shop    ' :" 
foreman,  the  machine  shop  foreman  find  two  skilled  mechanics.    -  . 
Rut  what  became  of  the  shop  and  the  departments  controlled  by  \j' 
these  men  during  that  day?     Obviou.siy  the  loss  to  the  company    " 
measured  in  dollars  would  be  considerable.  V  •  v.  .•:•■■..'■,  ■■■!' 

The  modern  railroad  shop  superintendent  must  be  more  than  a  ••; 
practical  man  and  a  good  handler  of  rBen ;  he  must  be  a  superin-  :"- 
tendent  in  the  same  sense  of  the  word  as  applied  to  similar  posi-  J . 
tions  in  the  strictly  manufacturing  sh  aps.  What  else  is  a  rail- 
road shop  but  a  manufacturing  plant,  and  how  is  it  in  any  way 
different  in  so  far  as  opportunities  for  saving  and  economy  are 
presented?  The  shop  superintendent  :  hould  spend  a  part  of  his 
time  planning  and  developing  original  improvement  work  and  he 
should  have  available  up-to-date  records  of  the  output  ip  all 
departments  and  should  keep  close  w%tch  over  the  cost  of  re- 
pairs.    In  connection  with  these  duties  jthe  following  records  are 
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suggested  for  the  superintendent's  office;  these  may  be  expanded 
or  modified  to  suit  local  requirements,  and  they  are  better  made 
in  chart  form,  as  a  diagram  gives  accurately  an  exact  picture  of 
conditions  which  cannot  be  so  impressively  presented  in  any 
other  manner.  .:■-'.' ■^^'■■■^■'  '■.■..■:■''■.■:■■■■■--■ ':?.'■/[::■:' ::.:  y  ■.  ■'<-'.:.:-.': 
-:•;.  For  a  nine-hour  day  these  formulae  should  be  worked  out  eacli 
month  and  i)lattcd  in  diagram  form:  .\.  .:.■•■■-     .•• 

( 1 )   Total  engines  out  per  month  X  9 


Total  man-hours  per  muntli. 
(2)    Labor  cost  (payroll)  per  mo.  X  9 
Total  man-hours  per  month. 


nr  Engines  out,  per  man,  per  day. 

=:  Labor  cost  of  output  per  man  per  day. 


(3)    Material  cost  per  month  X9         .,  .-i^r^.  j 

— ; ; — = r-   =  Material  cost  of  output  per  man  per  day. 

total  man-hours  per  month. 


(4)    I^bor    cost    per    month 
hngines  desp.   per  mo. 


=  Labor  cost  per  engine  despatched.  - 


(a)    Material  cost  per  month        -1    "     . ., '     ■■  ^      '^    '»'».   i 

= —  Materia!  cost  per  engine  despatched. 

tiiKines  tlesp.  per  ino. 


(6)    Man-hours  per  month.    


V 


Number  of  hours  it  takes  one  man  to  turn 
out  one  locomotive. 


Kr>iu:incs  ilesp.  j-er  mo. 

'The  above  six  formulae  may  be  further  subdivided  to  include 
each  separate  shop  or  department  as  the  need  for  such  data 
arises,  or  if  a  special  study  of  some  one  department  appears  to  be 
demanded  by  lowered  output  or  faulty  conditions.  The  per- 
centage of  material  and  labor  costs  should  also  be  carefully 
watched  and  a  chart  may  be  made  to  show  this  each  month.  For 
example,  the  total  material  cost  for  all  repairs  for  one  month 
may  be  $30,000,  and  the  corresponding  labor  cost  $50,000.  From 
tiiis  it  is  evident  that  material  costs  are  running  3714  per  cent  of 
total  and  labor  costs  625^^  per  cent,  which  may  be  considered  a 
fairly  good  condition   for  the  average  shop  to-day. 

As  indicated  by  the  organization  chart  the  responsibilities  of 
the  assistant  shop  superintendent  are  the  same  as  the  superin- 
tendent, since  in  the  event  of  the  superintendent  leaving  sudden- 
ly or  gaining  a  promotion  the  assistant  superintendent  should  im- 


or  eliminated  which  otherwise  would  never  have  been  even  seen. 
A  close,  individual,  departmental  study  of  this  kind  has  never 
failed  to  result  in  a  great  reduction  in  manufacturing  costs  as 
well  as  an  increase  in  general  effectiveness  and  frequently  a  de- 
crease in  payroll  as  a  by-product.  If  a  month  cannot  be  spared, 
two  weeks,  or  even  one  week,  spent  by  the  assistant  superin- 
tendent in  each  and  every  department  of  the  plant  each  \  ear  will 
work  wonders.  Finally,  an  up-to-date  shop  superintendent,  as 
.'Well  as  his  assistant,  should  visit  other  shops  frequently  and 
keep  constantly  posted  as  to  the  best  methods  and  practices ;  they 
should  also  read  the  technical  papers  carefully,  always  watchful 
for  labor  saving  devices  and  methods  for  cuttinij  costs  jand  elimi- 
^  nating  \vastes.     V:-  v?     -  ]'yy.--/-'  ■  ■-■':.  '■^  ]i.-::-  i^'-  a':--  ■.;._ 

;  Next  in  line  to  the  assistant  superintendent  is  the  general  (ortiif. 
tnan.  He  is  one  of  the  most  important  men  in  the  organization, 
and  his  duties  have  wholly  to  do  with  the  prime  object  of  running 
the  shop,  viz.,  to  deliver  repaired  locomotives.  He  must  be  of  an 
f  xtremely  active  or  motive  t\-pe  and  must  ha\  e  exceptional  abilitx 
for  instructing  and  handling  men  and  increasing  production.  The 
general  foreman  works  with  the  seven  staff  men  as  occasion 
arises,  in  an  ad\isory  capacity,  but  he  does  not  report  to  any  of 
them  or  direct  them.  The  general  foreman  runs  the  shop  with  a 
line  and  staff  organization  exactly  as  in  the  old-time  line  organi- 
zation, with  the  exception  that  a  multitude  of  duties  are  removed 
from  him  so  that  he  becomes  virtually  an  output  specialist. 

The  general  foreman  and  the  supervisor  of  the  planning  de- 
partment should  be  closely  allied  and  preferably  their  offices 
should  open  together  so  that  the  daily  delay  reports  may  be  taken 
up  at  once  ])y  the  general  foreman  and  the  causes  traced  and 
rectified.  It  is  good  practice  for  the  supervisor  of  the  planning 
department  to  give  the  general  foreman  a  slip  each  morning  stat- 
ing the  nnmlier  and  class  of  repairs  of  engines  that  are  to  be 
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mediately  fill  his  superior's  position  without  appreciably  disturl)- 
ing  the  organization  or  the  quantity  and  quality  of  the  output. 
The  duties  of  the  assistant  superintendent  should  be  primariU-  to 
run  the  shop  and  get  the  required  output.  He  should  study  and 
arrange  for  the  charts  and  data  required  by  the  superintendent 
and  should  aim  in  every  way  to  run  the  entire  plant  as  if  his 
superior  were  not  there  to  supervise  him.  A  great  deal  of  time 
is  wasted  by  shop  superintendents  and  their  assistants  in  habitu- 
ally walking  about  the  plant  visiting  every  department  super- 
ficially each  day.  The  gain  to  the  shop  as  a  whole  b\-  this 
procedure  is  practicallj'  nothing.  Many  a  railroad  shop  superin- 
tendent and  his  assistant  walk  miles,  day  after  day,  conscien- 
tiously going  over  the  same  old  beaten  path  at  about  the  same 
hour  at  least  twice  each  day ;  the  foremen  and  w  orkmen  antici- 
pate the  visits  and,  of  course,  are  all  on  their  best  behavior. 
■-.The  most  important  duty  of  an  assistant  superintendent  in  any 
organization  should  be  to  make  an  exhaustive  study  of  each 
department  of  the  shop ;  say  the  boiler  shop,  to  start  with.  He 
should  turn  over  all  other  routine  duties  to  the  chief  clerk  and 
staff  men  and  general  foreman  and  live  for  a  month  in  this  de- 
partment, working  with  the  foreman  as  his  assistant,  in  a  sense, 
for  the  entire  day,  if  it  be  from  7  a.  m.  to  6  p.  m.  In  this  way  an 
exact  knowledue  of  details  mav  be  obtained  and  faults  corrected 


brought  in,  and  it  is  the  duty  of  this  office  to  see  that  the  de- 
partments are  at  all  times  equalized.  The  duties  of  the  staff 
men  are  indicated  by  their  titles;  the  scope  of  this  article  will 
not  admit  of  further  details.  ■■.'':  'y ?\--zy.-i^:':/'^^''^' ■'J.-:-:'-^>/:l:::^;-'i: 
The  form  of  force  organization  required  below  the  genera! 
foreman  is  .so  varied  and  depends  so  much  upon  local  conditions 
that  it  must  be  sufficient  to  give  simply  a  few  general  suggestions. 
The  writer  has  made  more  than  fifty  individual  charts  for  a 
single  plant,  illustrating  departmental  apportionment  of  skilled 
mechanics,  shop  hands,  or  handy  men,  and  laborers  ;  each  shop 
must  work  the.se  details  out  for  itself — no  hard  and  fast  rules 
can  be  laid  down.  Great  care  should  be  taken  to  organize  the 
working  gangs  with  the  proper  proportion  of  skilled  and  un- 
skilled men.  Do  not  have  sub-foremen,  if  needed  at  all,  with  no 
men  reporting  solely  and  directly  to  them;  a  sub-^reman,  or 
assistant  foreman,  should  always  have  full  authorib^-  to  direct 
the  men  under  his  charge.  Workmen  should  not  be  required 
to  report  to  or  receive  orders  from  more  than  one  man,  if  fric- 
tion is  to  be  wholly  eliminated.  The  working  forces  should  be 
di\  ided  into  small  gangs  under  working  leaders,  which  is  better 
than  dividing  the  whole  responsibility  between  two  or  three  lead- 
ing foremen;  this  arrangement  will  cut  down  the  cost  of  super- 
vision and  {>Iace  the  responsiltility  and   supervision  more  nearly 


-■'■'i       '■•' 
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where  the  work  is  actually  performed.  Specialization  is  un- 
doubtedly correct  for  the  railroad  shop  and  it  must  be  developed 
to  the  fullest  extent  in  ever\-  department.  Making  one  man  re- 
sponsible for  one  class  of  work  not  only  increases  his  earnings 
and  his  interest  in  his  work,  but  it  enables  him  to  do  the  best 
work  in  a  manner  satisfactory  both  to  himself  and  to  the  rail- 
road. Over  specialization  is  preferable  to  under  specialization. 
;S|-  There  is  always  some  discussion  as  to  the  relative  merits  or 
demerits  of  two  well-known  forms  of  erecting  shop  organization. 
The  first  aims  to  have  the  pits  divided  into  blocks  of  six  or  eight 
pits  and  places  one  foreman  in  charge  of  each  block.  The  other 
method  considers  the  whole  erecting  shop  as  a  unit,  and  has  the 
foremen  in  charge  of  gangs,  which  do  special  lines  of  work,  and 
travel  up  and  down  over  the  entire  shop,  visiting  every  pit  in  the 
order  that  the  work  is  required.  In  a  shop  using  a  scheduling 
and  despatching  system,  the  former  organization  is  preferable, 
since  accurate  comparisons  of  output  for  each  foreman  may  be 
obtained  and  platted  from  month  to  month  and  a  close  super- 
vision of  his  record  is  very  stimulating;  moreover,  a  friendly 
and  healthy  rivalry  is  maintained,  thereby  keeping  up  that  all- 
important  enthusiasm  and  "esprit  de  corps"  which,  after  all,  is 
the  great  fundamental  cause  for  human  excellence.  Engines 
coming  into  the  shop  should  be  divided  equally  between  the  fore- 
men as  far  as  possible,  so  that  no  one  man  will  obtain  unfair 
advantage  due  to  improper  selection  and  distribution  of  the 
repairs. 

More  important  even  than  the  distribution  of  the  force  organi- 
zation of  a  railroad  shop  is  the  planning  and  despatching  depart- 
ment in  charge  of  one  of  the  staff  supervisors,  reporting  to  the 
assistant  shop  superintendent.  The  work  of  planning  for  the 
admission  of  engines  to  the  shop  naturally  assumes  more  impor- 
tance than  the  correct  placing  of  forces,  since  it  is  easily  possible 
to  bring  in  too  many  engines  requiring  one  kind  of  repairs  and 
thereby  disarrange  and  disorganize  the  most  carefully  planned 
and  effective  grouping  of  forces  which  may  have  been  established 
to  meet  certain  fixed  conditions.  The  balance  of  a  shop  plays  a 
most  important  part  in  its  successful  and  economical  administra- 
tion and  this  is  where  the  supervisor  in  charge  of  scheduling  and 
despatching  comes  in ;  he  must,  as  far  as  possible,  keep  the  ratio 
of  classified  repairs  constant  and  change  that  ratio  only  as  may 
be  necessary  to  prevent  overloading  some  department  which 
may  have  unexpectedly  fallen  behind. 

For  example,  let  us  assume  that  a  shop  has  been  ver>-  carefully 
organized,  a  man  clipped  off  here  or  added  there  until  the  entire 
plant  is  working  at  maximum  efficiency.  Then  let  us  assume 
that  45  per  cent  of  all  engines  turned  out  are  to  have  new  fire- 
boxes, that  1.^  per  cent  are  to  have  new  cylinders,  that  10  per 
cent  are  to  have  one  or  more  new  firebox  or  flue  sheets,  and  that 
30  per  cent  are  to  receive  simply  general  repairs  to  machinery 
with  flues  removed  and  safe-ended  and  with  tires  turned.  Now 
let  us  suppose  that  the  exigencies  of  the  service  make  it  impossi- 
ble to  obtain  for  this  shop  more  than  20  per  cent  of  engines 
needing  general  repairs  and  that  55  per  cent  of  all  engines  arriv- 
ing need  new  fireboxes,  and  that  25  per  cent  need  new  cylinders ; 
what,  then,  for  the  time  being,  has  become  of  our  carefully 
planned  organization  both  as  to  men  and  machines?  The  intelli- 
gent selection  of  engines  has  a  very  noticeable  effect  on  the 
€Ost  of  repairs  as  well  as  on  the  mean  output ;  this  is  much  more 
apparent  in  large  shops  where  the  organization  is  less  flexible 
and   usually  highly   specialized. 

A  locomotive  repair  shop  is  primarily  a  plant  for  manufactur- 
ing and  maintaining  power  tmits  needed  for  marketing  the  com- . 
modity,  transportation,  which  the  railroad  company  sells  to  the 
public,  and  in  order  to  enable  the  co-npany  to  sell  its  product  to 
the  best  advantage  the  shop  must  at  all  times  be  ready  to  supply 
th«  operating  department  with  the  locomotives  needed.  This  de- 
mand for  power  varies  appreciably  with  the  seasons  and  other 
causes,  national  and  international,  so  that  it  is  not  always  possible 
to  keep  a  fixed  percentage  of  engines  of  certain  classes  available 
for   shopping,   which   have   also  made  their   required   mileage   in 


service.  The  division  superintei  dent  and  the  superintendent  of 
motive  power  should,  however,  <  o-operate  closely  with  the  local 
shop  management,  as  no  shop  c  m  deliver  a  constant  maximum 
output  from  moath  to  month  v  hich  will  satisfy  the  operating 
officials  if  it  is  not  properly  supplied  with  the  kinds  of  repairs 


for  which  it  has  been  organized. 


The  ideal  state  of  affairs  exists 


when  engines  come  in  for  repair;  in  a  constant  flow  from  month 
to  month,  and  there  is  in  norrial  times  for  every  railroad  a 
nearly  constant  direct  ratio  between  the  number  of  locomotives 
in  service  and  the  number  requiring  repairs ;  so  far  as  conditions 
will  allow,  this  ratio  should  be  rr^intained. 

Planning,  scheduling  and  routirjg  and  despatching  may  be  de- 
pended on  to  suggest  and  create  the  force  organization  needed. 
To  a  degret  the  organization  wiM  automatically  adjust  itself  to 
the  many  variable  working  conditions  so  plainly  brought  to  light 
by  the  accurate  records  resulting  from  the  systematic  scheduling 
and  routing  and  despatching  of  all  operations  and  material 
through  all  departments  of  the  sh<  p.  With  one  well-known  form 
of  modern  routing  system  the  us<  of  the  despatch  board  tells  at 
once  which  department  is  late  or \  ahead  and,  provided  the  shop 
is  using  the  normal  repair  ratios,  aiggests  the  changes  in  organi- 
zation or  equipment  necessary  to  b  lild  up  a  department  and  con- 
sequently equalize  the  shops.  Th  e  best  shop  organization  can 
make  but  an  outward  show  of  efii  ;iency  without  a  planning  de- 
partment as  outlined.  To  the  cas  lal  observer  the  shop  may  be 
speeded  up  to  its  maximum  inten  ;ity,  but  a  careful  analysis  of 
conditions  will  soon  expose  many  v  eaknesses  and  wastes  of  labor 
and  material.      .       ^.^  ■'.-'■■  .,-.....■•..-. 

Modern  combination  staff  and  lir  e  organizations  must  be  more 
generally  employed  if  our  railroad  shops  are  to  keep  pace  with 
the  increasing  demands  made  by  tl  e  management  for  reductions 
in  maintenance  costs  needed  to  ofllset  government  regulation  of 
freight  rates  and  the  ever-increasin  >;  demands  of  organized  labor.  ^ 
Finally,  the  statement  may  now  be  made  authoritatively  that  in- 
creases of  output  up  to  25  per  cent  lave  been  recorded  in  several 
large  railroad  shops  using  in  greats  part  the  modern  organiza- 
tion described  in  this  article,  and  it  is  beyond  argument  that 
similar  or  greater  increases  in  outiut,  with  consistent  decreases 
in  labor  and  material  costs,  may  1  e  assured  to  any  large  rail- 


road shop  whose  officers  and  their 
and  courage  to  adopt  these  correct 


superiors  have  the  foresight 
principles.  '\^J':'.^/X'^t'V'\-:' :' 


CLOSING  VALVE  MOTION  LINKS  WITH  THE 

v:      .  oxy-acetyleiIje  torch  .  :    . 


.\  very  simple  method  of  closinj  solid  valve  motion  links  is 
in  use  at  the  Sayre,  Pa.,  shops  of  the  Lehigh  Valley  Railroad. 
When  doing  this  work  by  heating  tl  e  link  in  a  fire,  considerable 
time  is  required  and  the  wearing  fices  of  the  link  require  re- 
hardening  after  the  closing  operati  jn  is  completed.  With  the 
oxy-acetylene  torch  the  ends  of  the  ink  are  heated  to  a  red  heat 
at  the  points  indicated  in  the  drawing,  the  depth  of  the  heating 
depending  upon  the  amount  of  shrimkage  required  to  close  the 
link  to  the  desired  dimensions.     The!  remainder  of  the  metal  in 


/}pp/t/  Heaf  af  fhkpoinis  shoiKfn 


.  ■     ."  ■  I  .    *  ■".-■.• 

'v ;..         Link  Showing  the   Point  Whe^e   Heat  Is  Applied        .-••■.•  .   • 

the  end  of  the  link  remains  cool  an^  upsets  the  heated  metal, 
which  in  cooling  shrinks  and  closes  thje  link.  The  time  required 
is  from  five  to  eight  minutes  at  each' end.  It  is  possible  under 
certain  conditions  to  do  the  work  with  the  link  in  position  on 
the  engine.  This  method  was  developed  by  J.  W.  Riley,  black- 
■^^mith  foreman  at  the  Sayre  shops. 


•  ^  -        .-     . 


Master  Painters'  Annual  Meeting 


Vehicle  Tests,  Flat  Color  vs.  Enamel  Color,  Design       ^! 
-  and  Protection  of  Steel  Passenger  Cars,  Piece  Work       V 


The  forty-sixth  annual  convention  of  the  Master  Car  and 
Locomotive  Painters'  Association  was  held  at  Detroit,  Mich., 
September  14-16.  H.  Hengeveld,  first  vice-president,  presided 
under  the  direction  of  T.  J.  Hutchinson,  the  president,  who 
on  account  of  illness  was  unable  to  carry  on  the  physical  duties 
of  a  presiding  officer.  The  convention  was  opened  with  prayer, 
and  the  association  was'  welcomed  to  the  city  by  the  mayor, 
Oscar  C.  Marx. 

President  Hutchinson,  in  his  address,  commented  on  the 
-valuable  work  the  Test  Committee  of  the  association  has  done 
in  testing  the  various  kinds  of  paints  placed  on  the  market 
for  different  classes  of  service.  He  favored  further  considera- 
tion of  standard  letters  and  numerals  for  stenciling  all  classes 
of  freight  cars,  beheving  that  there  is  yet  much  to  be  done  in 
providing  a  more  legible  letter  and  numerals  with  the  ultimate 
advantages  of  reducing  the  chances  for  error  when  recording 
car  initials  and  numbers.  .      ,...-  .    ,     . ,,  .  . 

•;.;";>:>;;;•'•■:..;■;:■>;   TEST  COMMITTEE  REPORT  ;';' ■:v;^;;> /^/r^/'^X 

:  ..'  The  test  committees  of  the  several  master  painters'  associa- 
tions have  devoted  considerable  of  their  time  to  the  study  and 
testing  of  the  various  kinds  of  material  which  make  a  paint 
pigment.  This  is  also  true  of  Committee  D-1  of  the  American 
Society  for  Testing  Materials.  The  information  obtained  by 
these  tests  may  be  summed  up  as  follows :  First,  a  composition 
paint  made  from  a  combination  of  several  pigments  will  give 
better  results  than  a  single  pigment  paint ;  second,  the  pigments 
contained  in  a  paint  should  be  selected  to  meet  the  requirements 
of  the  service  and  the  nature  of  the  material  it  is  expected  to 
protect ;  and,  third,  carbon  is  not  a  rust  inhibitive  pigment  and  it 
is  generally  acknowledged  that  carbon  paints  do  not  make  a 
good  primer  for  steel,  but  there  is  no  doubt  but  that  carbon 
paints  make  the  best  over  or  body  coating  for  steel  structures 
exposed  to  the  action  of  alkali  or  acids.  Tests  have  proven 
that  paints  should  be  selected  to  meet  service  and  climatic  con- 
ditions. With  these  generally  accepted  facts  as  a  guide  it  is 
believed  that  some  time  should  be  given  to  the  study  of  paint 
vehicles. 

:•  "•;  The  efficiency  of  linseed  oil  for  paint  purposes  can  be  greatly 
increased  by  different  forms  of  treatment  and  the  treated  oils 
properly  thinned  will  produce  a  better  paint  vehicle  at  a  re- 
duced cost  than  can  be  obtained  by  the  use  of  raw  linseed 
oil.  v'r- -;■■•"■. ; -^  ■:-^y--Jr  ■  ■■  "";■;'■■.'•■■-  ■'■:,:■.;•  "'.'.■.  ■:.;.:/':■■/;•■; 

,  ;:  In  the  development  of  these  methods  of  treating  linseed 
and  other  oils  lies  the  future  progress  of  the  art  of  protective 
paint   making. 

r-  The  following  is  the  report  of  tests  of  prepared  films  of 
linseed  and  other  oils  treated  and  non-treated:     '■^'■■\^  ,'i  ,:'.'■'  f-^-: 

FilfH   I — Linsee<l  oil  heated  by  electricity,  and   oxygen   blown  through  it. 

This    makes    ri    heavv    viscous    oil    which    was    mixed    with    equal    parts    of 

gasoline.     A  piece  of  the  film  weighing  27.5  grams  was  submerged  in  water 

for  72  hours  and  weighed,  when  taken  out,  28.6  grams,  increasing  in  weight 

;.  4  per  cent. 

Film  _? — Linseed  oil  ma<le  by  regular  process,  aged  two  months  and 
then  burned  by  special  process  until  all  the  moisture  had  been  removed 
and  the  oil  had  assumed  a  certain  body.  This  was  thinned  with  one  part 
gasoline  to  two  parts  oil.  A  portion  of  film  submerged  in  water  72  hours 
was  found  to  be  practically  waterproof  and  very  elastic. 

Film  4 — Linseed  oil  produced  in  the  regular  way,  aged  two  months,  then 
given    an    oxidizing    treatment.      This    was   mixed    five    parts   oil    to   one    of 

fasoline.      Submerged   in   water    72   hours,   increased   in    weight   3.5   per  cent, 
'he  film  was  elastic. 

Film  5-- Linseed  oil,  aged  two  months,  chemically  treated  to  remove  all 
of  the  mucilaginous  matter  and  again  aged  four  months  and  heated  over 
fire  from  six  to  eight  hours  at  a  temperature  of  600  degs.  F.  This  was 
mixed  two  parts  of  oil  to  one  part  of  gasoline.  The  film  was  submerged 
in  water  72  hours  increasing  3.95  per  cent  in  weight.     The  film  was  elastic. 

Films  6  and  7 — Mixtures  of  China  wood  oil,  varnish  gum  and  linseed 
oil.  Submerged  in  water  72  hours,  film  6  increased  8  per  cent  and  film  7 
increased  4  per  cent  in  weight.     The  films  will  stretch  twice  their  own  length. 

Film   ic — China    wood    oil    thickened    by    heat    and    mixed    5    parts    of   oil 


to   one   part   of   gasoline.      The   film    was    submerged    in    water    72    hours   and... 
increase<l   1.9  per  cent  in  weight.  ,• 

Film  //—Linseed  oil  heated  to  a  comparatively  low  temperature  with  air 
blown  through  it  and  mixed  5  parts  of  oil  to  two  of  gasoline.  Increased  in 
weight  after  being  submerged  in  water  72  hours,  2.8  per  cent.  The  film 
was  elastic. 

F»7)»i   I J — Commercial    boiled    linseed    oil.      This    film    increased    in    weight     . 
14.4  per  cent  after  being  submerged  in  water  72  hours.     The  film  was  very  -. 
easily  torn  while  full  of  water  but  when  dry,  fairly  elastic.  -. 

Films  IJ  end  14 — China  wood  oil  and  rosin  heated  and  thinned  out. 
These  are" practically  waterpoef  and  stretch  Z'/i  times  their  own  length. 

Fi4m   /.s — Linseed    oil    thickened    by    heat    and    mixed    three    parts    of    oi!     • 
to   one   part   of   gasoline.      It   increased    6   per   cent    of   its   own    weight   after  v 
being  in   water  72  hours. 

Film  16 — Raw  linseed  oil.      Submerged   in   water   72   hours  and  increased   - 
16  per  cent  in   weight.     The  film   was  very  easily  torn   when  full  of  water. 
but  when  dried  out,   fairly   elastic. 

Films  13  and  14  will  make  a  waterproof  paint  of  considerable    " 
value  if  mixed  with  the  proper  pigments  and  used  in  a   warm    "^ 
climate,    but    are    easily    broken    when    at    a    temperature    l)elow 
freezing    point.      Every    film    mentioned    above    was    tested    at  , 
8  deg.   above   zero   F.     Films    13,    14,  6  and   7   were   as   brittle:-; 
as  glass.     All  the  oil  films  were  tough  and   pliable.     Some  of  '. 
the  films  were  baked  at  a  temperature  of  135  deg.  F.     Practi-  ._. 
cally  all   the   air-dried   films   absorbed   a   higher   percentage   of  • 
water  than  the  baked  films  of  the  same  material.     This  demon-,   : 
strates  that  baking  closes  up  the  pores  and   binds  the   several'; 
coats   together   more   than   the   air-drying   method. 

The  committee  does  not  advocate  the  use  of  as  high  a  per-  >, 
centage   of    gasoline   or   other   thinners    as    were    used    in    some...' 
of  these  films,  as  they  were  prepared   for  demonstrative  pur- 
poses only,  but  it  is  contended  that  a  heat-treated  oil  contain-";-^ 
ing  a  percentage  of  volatile  oil  sufficient  to  make  it  flow  freely.-- 
will    give    better    protection    to    steel    than    an    oil    that    absorbs  -i- 
a  high  percentage  of  water.     The  results  of  the  tests  on  steel  'r 
plate   showed   this    result.      Twelve    steel   plates    were    prepared,  .C 
the  first  six  of  which  were  fastened  on  the  interior  of  the  out-  '.' 
side  channel   of   a  tender   frame.     The  tank   under   which   they  \P 
were    placed    was    in    good    condition    and    comparatively    little  ' 
water  came  in  contact  with  them.     The  other  six  were  placed    -= 
under  a   tender   in   the   same   position,    whose    tank   leaked    and 
subjected   them    freely   to   water   and   a  heavy   accumulation   of 
dirt.     The   paint   mixed   with    a    treated    oil    gave    the   best    re-  :■ 
suits.     The  kind   of  paint  used  and  the  results   from  corrosion  .; 
are  given  below  : 

Plate  I — A  combination  paint  with  carbon  aiid  oxide  of  iron  base,  ground  ■"••■ 
in  linseed  oil — 75  per  cent  corroded.  '.■ 

Plate  .' — A  combination  paint,  oxide  of  iron  base — 10  per  cent  corroded. 

Plate   * — A    combination   paint    but    little   different    from    No.    2 — 15    per  ': 
cent  corroded,  '.• 

Plate  4- — A    combination    oxide   of    iron    and    red    lead    pigment    ground    ill  >> 
linseed    oil — 20    per    cent    corroded.  -. .; 

Plate  5 — Composition   carbon   paint   ground   in    chemically   treated    linseed  ; 
oil — 10  per  cent  corroded.  ••. ;; 

Plate  6 — Carbon   ground   in    linseed    oil — 90   per   cent   corroded.     '"■"■>•    •-•. 

Plate  ,- — Red   lead   and   lamp   black  mixed    by   hand   with   linseed   oil,   not      . 
ground     total  failure.  .". 

Plate   V — Carbon   ground   in   linseed   oil — total   failure. 

Plate  Q — A    chemically   treated    combination    paint,    red    lead    base — 5    per  : 
cent   corroded.       (Considering    service,    very    excellent    condition). 

Plate   m — Primed  with  a  liquid  primer,  on  one  half  of  the  plate  a  second  . ' 

coat  of  carbon  was  applied.     On  the  other  half,  same  as  primer.     The  latter  •. 

half   was  a   total   failure.      The   portion   second   coated   with   carbon — 75   per  .' 
cent  corroded. 

Plate  II — Red  lead  base,  combination  paint  ground  in  treated  oil.     Second  -■-' 
coat,    carbon    base,   combination   pigment,    ground    in    treated    oil — very    little 
corrosion.     (Considering  the  service,  a  remarkably  good  paint.) 

A  third  test  was  made  with  plates  treated  and  painted  with  -;:: 
the  same  material  as  in  the  previous  plate  test.  These  plates  '- 
were  fastened  on  a  coach  roof  and  used  every  day  as  the  v;. 
second  car  of  a  train  behind  a  coal-burning  engine.  They  were  V 
exposed  from  October  17,  1914,  until  August  1,  1915,  and  were  ,• 
subjected  to  some  very  severe  conditions.  Here,  as  before,  " 
the  treated  oil  plates  were  in  much  better  condition  than  the 
others.     In  substantiation  of  these  conclusions  quotations   were 
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read  from  a  paper  presented  In  Maximilian  Toch,  published 
in  the  June  number  of  the  Industrial  and  Engineering  Chemis- 
try, and  also  a  quotation  published  in  the  same  journal  from 
Henry  A.   Gardner. 

One  thinp  that  must  be  considered  is  that  the  treatment  of 
linseed  oil  as  it  was  used  in  the  test  will  not  pass  an  analysis 
for  pure  linseed  oil,  and  until  the  chemist  can  find  a  standard 
for  analyzing  this  class  of  material  the  actual  service  this 
material  gives  must  be  used  as  the  most  reliable  test.  The 
committee  recommends  the  use  of  a  solution  of  ordinary 
blue  vitriol  of  10  per  cent  strength  for  washing  off  galvnnized 
iron  surfaces,  for  the  purpose  of  roughening  up  the  surface 
of  the  iron  sufficiently  to  give  an  anchorage  for  the  paint.  Apply 
the  solution  with  a  brush  to  the  galvanized  surface,  let  it  re- 
main until  fairly  dry,  wash  off  with  clean  water  and  let  sur- 
face dry  thoroughly.  The  same  eflect  may  be  produced  by 
allowing  the  galvanized  iron  to  weather  for  a  year  or  more  or 
by  coating  the  surface  with  copper  acetole.  Another  mixture 
which  will  gi\  e  practically  the  same  results  is  made  as  follows : 

',■"■.':'.-''■  v-  ■■  •".'.'  :.'-'■,••'' 2  oz.  copper  chloride  '  ,■■.;■;.•'-••.',..'■••  '•.'■■  •■■•'•■  •'.' 
.;;  V  V  ;'"'.  ■>  ;  .  -.V  '  "'  2  oz.  copper  nitrate  .  .7  '' vl;  if.;  ■':'■'■''-.■  .  ';'  •  ■'.-.} 
.'•::...  ■'•>■..■■''■''.•■'■■•..'*•  '  "'^-  sal-ammoniac  .■..■,.■•■ '•    •.'■'' •.'■.•^•■•■' •.  '•'■_  ■■■.■••■■'•.'■ 

-•;.■  Dissolve  in  one  gallon  water,  apply  with  a  brush,  let  stand 
imtil  dry,  wash  off  thoroughly  with  clean  water  and  let  dry. 
Dust  ofT   and   apply  paint. 

11: ..  The  committee  showed  various  specimens  which  had  been 
tested  during  the  past  year,  which  with  the  information  re- 
garding the  way  in  which  the  paint  was  prepared  provided 
very  valuable  information  for  the  association.  The  test  com- 
mittee consisted  of  J.  W.  Gibbons,  chairman  (A.  T.  &  S.  F.)  ;  J. 
McCarthy  (G.  T.).  W.  H.  Dutton  (L.  V.)  and  W.  A.  Buchanan 
(D.  U  &  \V.>. 

V'  V    FLAT  COLOR  VERSUS  ENAMEL  COLOR 

"  M.  LI  Shaffer  (Penn.)  : — It  has  been  thoroughly  demonstrated 
by  tests  extending  over  many  years  that  the  advantages  in  the 
use  of  a  properly  prepared  varnish  color  are  much  greater  than 
might  be  expected.  In  car  work  it  has  been  the  aim  of  the 
painter  to  make  as  elastic  a  foundation  as  possible.  After  the 
color  has  been  applied  it  is  always  desired  to  u.se  a  rubbing 
v-varnish  possessing  as  much  durability  as  possible,  and,  of  course, 
elasticity  and  durability  are  the  main  requisites  of  a  finishing 
\arnish.  Therefore,  it  seems  reasonable  that  attention  be  paid 
to  the  elasticity  of  the  color  coat  as  well  as  to  tiie  elasticity  of 
the  priming,  surfacing  and  clear  varnish  coat.  The  flat  colors 
are  made  by  grinding  the  pigments  in  Japan,  which  are  gener- 
ally very  short,  and  contain  shellac  in  large  proportions.  We 
are  therefore  interposing  between  our  surfacing  and  varnish 
coats  a  very  thin,  brittle,  non-elastic  film  or  color  when  the  flat 
colors  are  used.  If,  on  the  other  hand,  a  color  is  applied  that 
has  been  properly  mixed  with  a  rubbing  varnish  in  the  form 
of  an  enamel  the  general  principle  of  elasticity  is  being  car- 
ried through  the  entire  operation  of  painting.  This,  as  it  ap- 
pears, is  theoretically  sound.  Experience  has  shown  that  this 
is  borne  out  in  practice  with  many  other  distinct  practical  ad- 
vantages which  may  be  briefly  noted  as  follows :  First,  the 
color  being  ground  in  varnish  can  be  applied  heavier  and  con- 
sequently will,  especially  on  repair  work,  tend  to  fill  up  and 
repair  any  slight  imperfections  on  the  surface.  Second,  the  var- 
nish color  will  hold  out  the  succeeding  varnish  coats  much 
better  than  will  a  flat  color.  By  the  use  of  a  standard  varnish 
color  a  coat  of  clear  finishing  varnish  may  be  entirely  elimi- 
nated, thus  saving  the  railroad  not  only  the  cost  of  such  a  coat 
but  the  labor  cost  of  application.  Third,  owing  to  the  nature 
of  the  varnish  used  in  making  these  enamels  the  color  is  more 
permanent  and  much  less  likely  to  fade.  With  the  flat  color, 
where  Japans  are  used,  the  Japans  are  heavily  loaded  with  so- 
called  driers  or  oxidizing  agents,  which  naturally  have  in  time 
a  harmful  effect  on  the  colors  or  pigments  which  are  not  chemi- 
■cally  inert.  A  semi-gloss  leaning  toward  the  flat  is  recom- 
mended, as  this  would  dry  in  from  three  to  six  hours,  so  that 


there  would   be  little  loss  of 
Japan  colors.  '•■•"':-'l  ■'■..'■ 
J.   B.   Shuttleworth    (B.  & 
on  this  subject,  speaking  strong 
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le  in  comparison  with  the  old 

.  .,.■■  i.  ..)  -i:  -:■..:  ^:\\ 

.)    also  presented   a  brief  paper 
y  in  favor  of  the  enameled  color 


rather  than  the  old  flat  color,  substantiating  the  claims  made  by 
Mr.  Shaffer.  ■  ""^^ 

STEEL  CAR  DESIGN  FROM  A  PROTECTION  STANDPOINT 

Two  papers  were  presented  in  this  subject,  one  by  John  B. 
\\  right,  of  the  Baltimore  &  Ol  io,  and  George  Warlick,  of  the 
Chicago,  Rock  Island  &  Pacific.  Mr.  Wright's  paper  is  ab- 
stracted on  page  525  in  this  issue.  The  following  is  an  abstract 
of  Mr.  Warlick's  paper :  In  thr  construction  of  steel  cars  the 
body  should  be  as  plain  as  possible.  No  countersunk  rivets 
or  butt  joints  should  be  used.  The  open  corners  should  be 
eliminated  as  far  as  possible,  as  ithey  will  hold  dust  and  moist- 
ure, ultimately  causing  corrosion]  Sharp  corners  should  also  be 
eliminated,  and  the  joints  should  be  soldered  inside  and  out. 
Better  results  would  be  obtained; were  the  Gothic  sash  not  used, 
and  the  deck  should  be  plain,  w  thout  projections  that  will  hold 
the  dust,  cinders  and  moisture.  The  roofs  should  also  be  plain 
and  made  without  the  standing  seams,  and  where  the  side  and 
deck  panels  are  used  they  shot  Id  be  bent  in  one  piece.  The 
arch  type  of  roof  has  preferei  ice  to  the  deck  roof  on  steel 
equipment  for  this  reason.  Betier  results  will  be  obtained  if 
the  interior  of  the  steel  car  is  finished  in  wood,  as  expansion 
and  contraction  on  the  steel  finisn  cause  the  paint  to  crack.    ■ 

Discussion.— The  members  spoke  strongly  in  favor  of  the 
smooth  steel  sheets  for  passengen  train  cars,  claiming  that  the 
extra  first  cost  of  these  sheets  ^'ill  be  fully  warranted  from 
the  painting  and  maintenance  standpoint.  Some  roads  use 
aluminum  doors  with  very  great  success,  claiming  that  it  is 
very  difficult  to  prevent  the  corroaon  on  the  inside  of  the  steel 
doors.  Other  members  also  spote  strongly  in  favor  of  the 
canvas  roof  on  steel  equipment,  and  others  spoke  strongly 
against  the  use  of  screens  whichi  have  been  applied  in  many 
cases  in  the  same  manner  as  on  wc^den  equipment.  Mr.  Hutch- 
inson called  attention  to  the  stainldss  steel  manufactured  by  the 
Firth-Sterling  Steel  Company,  wl|ich  might  offer  a  solution 
to  some  of  the  difficulties  experienced  where  excessive  corro- 
sion takes  place. 

PRICE  VERSUS  QUALITY  IN  BUYING  PAINT  STOCK 

W.   ().   Quest    (P.   &   L.   E.)  : — In  many   instances   the   secret 
paint  formulations  which  have  been  sold  by  reliable  paint  manu- 
facturers  and    have    proven    to    be   of    the    first    quality   cannot . 
be    safely    imitated,    regardless    of    the   claims    of   the    imitator, 
whose   usual   effort    is   to  make   and  sell   his   imitation   at   such 
a   low   price  that   it   is   almost   irresistible  to   a   close  buyer.      A 
large  percentage  of   the   successful  ^nd   fast   surfacing  systems 
of  to-day  are  the  original  productions  of  the  railway  car  and 
locomotive  paint  shop,  and,  as  a  ruje,  such  specialty  paints  are 
recognized    for    their    merit    and    wdrth    and    not    by    the    price 
they  are  sold   for.     Before  the  pres  -nt  financial  depression  the . 
painter  had  little  to  complain  of  co  icerning  the  quality  of  the 
general  paint  material   furnished  to  \liis  department.     With  en- 
forced economies  have  come  the  con  petition  of  the  cheap  paint  : 
stock   offered   by  makers   who   evidently  have  not   the   slightest  ■ 
knowledge   of  the   requirements   of   the  paint   they   are   selling. 
This  has   forced  the  old  established  firms,  selling  the  old   rail- 
way  special  paints,  to  cut  the  price*  of  their  goods,  which   it 
is    believed,    has    forced    them    to    rqduce    the   quality   of    their  : 
goods.     The  practical  man  in  chargd  of  the  paint  shop  knows " 
that    something   new    in   the    form    of    paint   or   varnish    is    at 
least    dangerous    until    it    has    proven   its    worth.      Mistakes    in 
purchasing  paint  material  can  never  be  remedied  without  large  , 
expense    if    the    mistakes    are   too    pronounced,    as    it    is    neces- 
sary to  extensively  remove  this  paint  with  a  chemical  remover 
or    the    burning-off    torch.      The    painter    should    be    consulted  ' 
when  a  change  of  the  quality  of  the  ])aint  is  contemplated. 

The  cheap  non-opaque  railway  bodi*  color  loaded  with  non- 
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opaque  fine  silica  iS  one  of  the  worst  materials  the  railway 
paint  shop  man  has  to  handle.  If  the  body  color  is  loaded 
with  excessively  inert  material  it  will  be  necessary  to  apply 
extra  coats  of  paint  to  produce  the  uniform  color  effect  de- 
sired, and  the  color  will  also  fade  more  readily  than  the  pure 
pigment  product.  The  cheap  poorly  ground  Japan  usually 
manifests  itself  through  its  solubility,  which,  if  pronounced, 
prevents  a  smooth  color  effect  through  the  subsequent  coats,  ..: 

The  best  known  special  roof  paints  and  methods  of  application 
procurable  at  any  price  are  not  too  good  for  the  purpose  for 
which  they  are  used.  It  is  a  waste  of  time,  labor  and  money 
for  a  railroad  company  to  buy  a  cheap  roof  paint  which  has 
nothing  to  recommend  it  but  its  low  selling  price.  The  re- 
sults obtained  from  a  cheap  varnish  have  been  a  little  differ- 
ent. The  reduction  in  price  has  been  met  by  many  of  the  old 
specialty  railway  varnish  makers,  and  up  to  date  we  have  been 
agreeably  surprised  by  the  results  obtained  from  this  varnish. 
The  freight  car  paint  is  one  of  the  most  abused  of  commodities. 
Ninety  per  cent  of  the  experiments  with  low-priced  paint  have 
proven  unsatisfactory.  The  first-class  protective  paint  must  be 
formulated  out  of  a  first-class  binding  oil,  an  oil  made  in  Japan 
and  the  best  of  oil-carrying  pigments  fegardles  of  color.  The 
price  of  a  first-class  freight  car  paint  should  not  be  excessive, 
but  it  should  not  be  so  low  as  to  prevent  its  containing  the 
proper  grade  of  material,  as  it  will  not  prove  profitable.     :■]''■:> 

yi..      INTERIOR  FINISH  OF  STEEL  PASSENGER  CARS  i;'^-: 

•  ;  J.  C.  H.  Kunkel  (Penn.)  : — The  steel  must  be  perfectly  free 
from  rust,  scale  and  acid.  Apply  a  first-class  primer,  one  that 
will  maintain  its  elasticity  for  a  long  period,  and  have  a  tenac- 
ity that  will  prevent  peeling  and  provide  a  foundation  for  the 
outer  coats.  Allow  the  primer  48  to  60  hours  to  dry,  the  longer 
the  better.  After  the  primer  is  dry,  apply  two  or  three  coats 
of  surfacer.  It  is  important  that  the  pigment  be  ground  fine, 
as  the  protection  of  the  steel  is  much  greater  if  the  particles 
are  fine.  Sand  the  surface  with  oil  and  No.  0  emery  cloth. 
Two  coats  of  straight  color  that  have  the  same  drying  quali- 
ties as  the  intermediate  coats  is  recommended.  Straight  color  is 
preferable  to  graining  or  stippling,  as  the  marred  parts  of  the 
car  can  be  repaired  with  far  less  expense  and  time.  The  color 
should  be  of  a  light  tint,  as  it  will  not  require  a  high  finish, 
and  will  not  show  irregularities  so  prominent!}'.  After  the 
body  color  has  been  applied,  follow  with  three  coats  of  var- 
nish, one-half  rubbing  and  one-half  finishing,  in  order  that  a 
more  elastic  outer  coating  may  be  obtained.  The  above  for- 
mula for  varnish  is  far  better  than  the  straight  rubbing,  for 
the  latter  contains  very  little  oil  and  is  made  more  brittle  by 
strong  drier,  and  the  intense  moisture  evaporating  upon  the 
varnished  surface,  tends  to  separate  the  gum  from  what  little 
oil  is  in  it,  decreasing  the  wearing  qualities  still  more. 

The  question  arises  right  here  whether  too  much  trouble 
and  too  much  expense  and  risk  are  not  often  involved  to 
produce  a  temporary  effect  in  finishing  the  interior  of  a  car. 
Why  not  endeavor  to  work  for  the  protection  of  the  steel  and 
durability  of  the  painted  surface,  which  will  be  practical  and 
economical,   and  at  the  same  time  present  a  passable  finish? 

Discussion. — In  the  discussion  on  this  subject  several  mem- 
bers stated  that  thej'  had  found  it  very  difficult  to  make  satis- 
factory repairs  on  the  interior  of  the  car  where  it  was  stippled 
or  grained.  For  that  reason  the  straight  color  finish  is  strong- 
1\'  favored,  some  members  advocating  the  wood  interior  finish 
for  that  specific  reason.  However,  as  the  steel  equipment  has 
not  been  in  service  sufficiently  long  no  definite  action  was  taken 
on  this  subject.  ;  l.'^    •     •  •.*    v::-v'    -^  '^      '•  '   ?' ■^^-  -^jl  V^v^>'. 

HANDLING  PIECE  WORK  ACCOUNTS        *  "^^ '•'  - 
Two  papers  were  presented  on  this  subject,  one  by  H.  Heff el- 
finger,   of  the    Pennsylvania,   and    F.   W.   Bowers,   of  the   Erie. 
Mr.  Heffelfinger's  paper  is  abstracted  on  page  526  in  this  issue. 
The  following  is  an  abstract  of  F.  W.  Bowers'  remarks : 
The  auditing  department,  as  a  rule,  prescribe  the   forms  and 


system  of  accounting  for  piece  work  systems,  and  the  superin- 
tendent of  piece  work  or  his  equivalent  usually  determines  and 
supervises  the  rate  making  after  obtaining  data  on  the  actual 
cost  of  the  operations.  As  new  operations  develop  the}'  should 
be  accurately  timed  and  a  fair  piece  work  price  made  on  a  basis 
of  a  minimum  cost  of  production  over  an  hour  or  day  rate.  It 
should  be  just  and  fair  and  such  that  a  skilled  workman  will 
be  able  to  make,  by  increasing  the  amount  of  work  he  does, 
a  higher  rate  of  pay.  The  piece  work  checker,  or  the  party 
that  assumes  the  responsibility  for  the  work  after  the  comple- 
tion of  each  operation,  should  be  thoroughly  acquainted  and  . 
familiar  with  the  mechanical  part  of  the  operation.  ;.r  •  .-•..:>; 
Discussion. — It  was  pointed  out  that  local  conditions  rnust  ht 
taken  into  consideration  when  making  piece  work  rates,  and 
that  when  new  rates  were  being  established  a  trial  price  should 
be  applied  for  a  certain  length  of  time  to  insure  that  it  is  fair 
to  both  the  men  and  the  company,  and  when  the  price  is  once 
accepted  it  should  be  maintained.  It  is  not  believed  to  be  feas- 
ible to  limit  the  pay  of  any  workman,  especially  in  rush  times ; 
if  this  is  done  the  workman  will  automatically  decrease  his 
pace  and  not  turn  out  as  much  work.  On  the  Erie  when 
imjvrovements  are  made  the  prices  are  readjusted  by  confer- 
ence. Mr.  Gibbons,  of  the  Santa  Fe,  explained  the  workings 
of  the  bonus  system  and  its  use  on  that  road.    :  .  ;^  .V  ?."  'f>.  •,    r  ;"  ' 

.:^f-/;;(l:^Vp- /.VARNISH  TURNING  WHITE  ''■'^/\'^---^i^; 

;H.M.  Butts  (N,  Y.  C.)  :— In  order  to  obtain  the  most  reli- 
able information  as  to  whether  the  roads  are  having  any  seri- 
ous trouble  with  varnish  turning  white  a  letter  of  inquiry  was 
sent  to  19  different  roads  of  the  United  States  and  Canada. 
Of  the  replies  received  only  two  were  quoted  as  having  any  seri- 
ous trouble,  eight  having  very  little  and  nine  having  no  trouble 
at  all.  The  varnishes  used  were  of  various  makes  of  the  ordi- 
nar\'  commercial  grade,  ranging  in  price  from  $1.75  to  $2.25 
per  gallon.  The  information  received  was  verj'  largely  to  the 
effect  that  dampness  combined  with  very  sudden  changes  in 
temperature  would  produce  conditions  which  would  cause  the 
varnish  to  turn  white.  It  was  also  shown  that  the  cheaper 
grades  of  varnish  do  not  recover  their  natural  appearance  as 
readily  as  do  the  better  grades.  On  the  whole,  very  little 
trouble  is  being  experienced  with  varnish  turning  white  with 
the  ordinary  makes  of  varnish  used  for  railroad  purposes. 

Discussion. — The  members  concurred  in  the  belief  of  Mr. 
Butts  that  there  is  no  good  reason  for  a  first-class  finishing: 
varnish  to  turn  white,  although  trouble  has  been  experienced 
where  a  rul)l)ing  varnish  has  been  applied  as  the  finishing  coat. 
The  varnish  on  a  locomotive  tender  should  be  allowed  to  be 
thoroughly  dry  before  the  water  is  placed  in  the  tank. 

MAINTENANCE  OF   ENAMEL   COLOR  VERSUS  VARNISH 

:,. .■..■.  ^,.;i. ;...;;  V:.- ;.:.=.  FINISH  W /;-=I  „>.  -•...■•:Yr  ••:•:, 

E.  B.  Stair  (A.  &  W.  P.): — W'hen  considering  an  exterior 
finish  or  enamel  or  varnish  color  compared  to  the  regular  var- 
nish finish  it  can  be  said  that  the  former  will  not  wear  or  clean 
as  easily  and  economically  as  the  latter.  With  the  enamel  or 
varnish  color  the  same  luster  is  not  obtained  as  with  the  clear 
varnish  of  a  good  quality.  Several  years  ago  a  body  enamel 
Pullman  color  was  used  on  the  exterior  of  several  coaches, 
and  it  was  found  that  the  working  qualities  of  the  product 
were  such  that  it  was  anything  but  a  pleasure  to  apply,  and 
the  appearance  of  the  job  was  not  as  satisfactory  as  that  ob- 
tained from  the  varnish  finish.  It  also  did  not  wear  as  well,  • 
nor  did  it  clean  as  easily  nor  as  cheaply  as  the  varnish  fin- 
ished job.  We  had  some  postal  cars  finished  on  the  interior 
with  white  enamel,  and  it  proved  to  be  more  expensive  to  clean 
than  \arnish  over  the  enamel,  as  the  dirt  penetrated  into  the 
enamel,  requiring  considerable  rubbing  to  get  it  out.  x'^. 

J.  W.  Quarles  (C.  &  O.)  : — There  is  no  question  but  that  the 
varnish  finish  will  give  much  better  service  as  regards  wear 
or  durability,  where  the  varnish  is  of  a  grade  as  good  as  the 
enamel  or  varnish  color.     The  enamel  or  varnish  color  being 
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soft  and  easily  cut  will  wear  out  more  quickly  with  the  fric- 
tion of  cleaning  than  will  the  varnish  finish.  Any  color  pig- 
ment or  matter  mixed  with  the  varnish  is  certain  to  weaken 
the  elasticity  according  to  the  strength  of  the  coloring  matter 
required  to  produce  an  opaque  varnish  color.  If  a  low  grade 
of  varnish  is  to  be  used  in  finishing,  the  good  grade  of  enamel 
or  varnish  color  would  be  preferred  on  passenger  equipment. 

;  '  PROTECTING  STEEL  WITH  PAINT  ' 

'■"  P.  J.  Burns,  foreman  painter  at  the  Hoboken  shops  of  the 
Pennsylvania,  read  a  brief  paper  on  this  subject,  an  abstract 
of  which  follows:  :\     ••..  i  .■ :  ...  ..;:' ;-   v  ;,  •• .  .- r ;,,■>'■.-' ':■:■:- s..' . 

The  initial  rusting  of  steel  invariably  commences  on  the 
sharp  edges  and  minute  projections  existing  on  iron  and  steel 
surfaces,  which  proves  that  it  is  practically  impossible  to  obtain 
a  uniform  protection  when  a  brush  is  used  in  applying  the  paint. 
The  lasting  qualities  of  the  "smalted"  signs  are  well  known. 
We  have  come  to  the  conclusion  that  by  substituting  a  very 
fine  sawdust  for  the  sand,  using  it  in  the  same  manner,  and  bj- 
painting  over  the  sawdust  we  can  secure  a  very  much  better 
metal  protective  coating.  This  might  be  carried  further  by 
having  a  coating  of  fresh  paint  with  a  substance  that  will 
completely  cover  the  metal  and  fill  up  all  the  small  holes  and 
cracks,  cover  the  rivets  and  in  fact  form  a  ground  for  the 
subsequent  coating.  There  is  a  large  variety  of  materials  that 
may  be  used,  such  as  abestine,  cement  or  any  inert  pigment. 
The  finishing  coat  can  be  made  very  heavy  and  applied  freely 
so  as  to  completely  cover  the  material.       ,'■  :''  ■.■.":••     ■■■|---;"> ,  .;.v "  ^: 

:;;;:-vv.;>-:.'-.-.^ ■;;;:■•  A    other  business     i^'''vV;  "'.v--'^"^-^,: 

Oscar  P.  Wilkins  (N.  &  W. )  recommended  that  standing 
committees  be  appointed  to  consider  subjects  such  as  passenger 
car  roofs,  proper  treatment  for  locomotive  tenders,  and  treat- 
ment of  the  interior  of  steel  freight  cars.  By  having  five 
such  committees  with  10  or  12  members  each,  opinions  from  a 
greater.. percentage  of  the  members  will  be  obtained  in  the  re- 
ports,  to  the  ultimate  advantage  of  the   association. 

T.  J.  Hutchinson  (G.  T. )  revived  the  subject  that  was  pre- 
sented at  the  last  year's  convention  regarding  the  lettering  of 
freight  cars.  He  called  attention  to  the  necessity'  of  having 
legible  and  clearly  defined  letters  and  numerals,  in  order  that  the 
car  foremen,  inspectors  and  interchange  men  may  more  accu- 
rately record  tlie  numbers  of  the  cars.  He  strongly  recom- 
mended the  use  of  the  full  face  block  or  the  Egyptian  letter. 

Tile  following  officers  were  elected  for  the  tnsuing  year : 
President.  H.  Hengevelt,  Atlantic  Coast  Line ;  first  vice-president, 
John  F.  Gearhart,  Pennsylvania ;  second  vice-president,  J.  W."- 
Gibbons,  Atchison,  Topeka  &  Santa  Fe ;  secretary-treasurer,  Al- 
bert T.  Dane,  Boston  &  Maine.  The  secretary  reported  a  mem- 
bership of  392.  Wilmington,  Del.,  received  the  largest  number 
of  votes  for  the  next  place  of  meeting.  -v 


ROTARY  FOUR-WAY  VALVE  % 


BY  E.  H.  WOLF 

Air  cylinders  are  extensively  used  about  both  car  and  locomo- 
tive repair  shops  to  provide  the  necessary  power  for  a  variety  of 
bending,  straightening  and  forming  operations.  Frequently  the 
air  pressure  is  used  in  one  direction  only,  but  it  is  often  desirable 
to  move  the  piston  in  either  direction,  the  air  supply  in  such  cases 
being  usually  controlled  by  two  three-way  valves,  one  for  each 
end  of  the  cylinder.  The  valve  described  herewith  is  designed  to 
perform  the  functions  of  the  two  three-way  valves  with  one 
operating  handle  and  a  three-position  quadrant. 

This  valve  is  very  simple  and  may  be  cheaply  made.  The  only 
parts  requiring  finish  are  the  valve  and  its  seat,  and  for  that 
reason  they  are  the  only  parts  shown  in  the  drawing.  They  may 
be  used  with  the  cover,  handle,  key  and  washer  from  a  Westing- 
house  type  G-6  engineer's  brake  valve.  The  valve  itself  is  a 
cast  iron  disk,  15/16  in.  thick,  upon  the  top  of  which  are  lugs 
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between  which  the  handle  key  i  s  placed.  The  face  of  the  valve 
contains  an  exhaust  cavity,  and  t  le  supply  port  is  an  11/16  -n.  hole 
extending  through  the  disk.  Th;  valve  seat  contains  three  ports, 
one  in  the  center  leading  to  th(  atmosphere  and  the  other  two 
leading  to  the  cylinder  pipe  connections.  The  valve  is  so  placed 
on  its  scat  that  in  its  central  po  iition  the  sni)ply  port  is  located 
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<.-:;■-■'.-./'  Four-Way   Valvf   and    Seat  .     .>.,v-  •::'-•;:. 

between  the  two  cylinder  ports,  boih  of  which  are  located  under 
the  exhaust  cavity  and  thus  open  ta.the  atmosphere.  By  moving 
the  handle  from  the  central  position  in  either  direction  the  supply 
port  is  brought  into  register  with  one  or  the  other  of  the  cylin- 
der ports,  thus  moving  the  piston  in  either  direction  desired. 
The  valve  may  be  used  with  cylinders  up  to  20  in.  in  diam'^ter/    : 


FLUE  CU'  TER 


BY  LOUIS  LEI 

The  drawing  shows  a  simple  devic 
smokebox  end.  It  consists  of  a  sp^ 
the  end  of  which  is  a  1  in.  square  ste 
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for  cutting  off  flues  at  the 
idle  15^  in.  in  diameter,  at 
which  mav  be  inserted  in 


the  socket  at  tiie  end  of  a  flexible  sh^ft.    A  >^-in.  slot,  1   1/16  in. 
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Simple    Flue   Cutter   with    Automatic    Feed 

deep,  is  cut  in  the  spindle  3J4  •"•  frorn  the  end  and  a  Yi-'va.  hole 
is  bored  and  tapped  from  the  end  of  t\je  spindle  to  the  slot.  Be- 
yond the  slot  a  7/16-in.  hole  extends  for  a  distance  of  about  5^  in. 
A  cutter  of  the  form  siiown  in  the  c|rawing  is  inserted  in  the 
slot  and  pivoted  on  the  end  of  a  special/ljolt  threaded  into  the  end 
of  the  spindle.  I         " :Y  •^•l- '-'^i^;^  •''\^^;;  S' 

When  inserted  in  a  flue,  the  cutting  Vdge  of  the  blade  projects 
slightly  beyond  the  surface  of  the  spindle.  As  soon  as  it  engages 
the  tube,  however,  it  is  gradually  draivn  out  as  the  cutter  re- 
volves, thus  automatically  feeding  int<^  the  tube.  The  bottom 
part  of  the  cutter  is  so  shaped  that  it  f^rms  a  stop  when  in  con- 
tact with  the  bottom  of  the  slot  in  the  steindle.  When  the  tube  is 
cut  off,  the  motor  may  be  reversed  am    the  cutter  withdrawn. 


'.  -A 


•■"'■■    ^^  ?v.^iv'K.^^:i^*^:.y 


J■  ,^ 


•-•..      'v--.  '.     .        ■  .:'■ 


W^®OE¥I 


'M: 


:V        ,,     BORING  AND  TURNING  MILL   :    v        ■; 

"  A  boring  and  turning  mill  has  recently  been  placed  on  the 
market  by  the  Niles,  Bement,  Pond  Co.,  Ill  Broadway,  New 
York,  which  has  been  especially  designed  to  provide  ease  and 
convenience  of  manipulation  by  the  operator.  The  machine  is 
entirely  self-contained,  no  parts  extending  below  the  floor  line 
and  it  requires  no  special  foundation.  All  changes  of  speed,  the 
control  of  the  rapid  power  traverse  and  hand  adjustment  of 
saddles  and  bars,  the  cross  rail  adjustment  and  table  control 
are  within  easy  reach  of  the  operator's  position.  One  lever 
disengages  the  feed,  engages  the  fine  and  coarse  feeds  and 
operates  the  rapid  traverse  in  either  direction.  _..;_;■•,•. ^    ..■••.-:^ 

The  housings  are  of  the  box  girder  form  without  openings  In 
the  front  face.  They  are  securely  bolted  to  the  bed  of  the  ma- 
chine and  are  firmly  tied  together  at  the  top  by  a  cross  brace  of 
deep   section.     The  cross   rail  elevating  screws  are   located  be- 


•••-,>   :■•■■:>•'",■     Niles    Boring    and    Turning    l^il! 

tween  the  housings.  The  table  is  supported  by  an  annular  bear- 
uig  of  large  diameter  running  in  a  bath  of  oil.  It  is  driven  by 
a  coarse  pitch  bevel  gear  of  maximum  diameter  and  wide  space. 
The  table  spindle  is  long  and  of  large  diameter.  It  is  maintained 
in  alinement  by  an  upper  and  lower  bearing,  the  former  being 
bored  out  of  the  solid  bed  and  fitted  with  an  adjustable  taper 
bush  to  take  up  the  wear.  On  the  end  of  the  spindle  is  an  ad- 
justable threaded  collar  to  prevent  lifting  of  the  table. 

The  cross  rail  is  of  the  three-track  type,  having  a  narrow 
guide  at  the  bottom,  with  the  saddle  traversing  screw  located 
between  the  guiding  surfaces.  It  is  of  the  box  girder  form  with 
a  broad  face  and  of  great  depth  to  withstand  heavy  cutting.  It 
nay  readily  be  clamped  to  the  housing  and  is  provided  with  a 


power  adjustment.  The  saddles  are  proN-ided  with  taper  gibs 
and  may  be  clamped  in  position  when  the  bar  is  feeding. 

The  machine  may  be  either  direct  or  alternating  current 
motor  driven  or  belt  driven.  For  direct  current  it  is  equipped 
with  a  motor  of  4  to  1  speed  variation,  carried  on  a  drive  plate 
between  the  housings  back  of  the  table  bed.  Power  is  trans- 
mitted through  a  double  run  of  clutch  gears  which  provide  two 
mechanical  changes  in  speed.  With  the  usual  16  speeds  in  the 
controller  32  speeds  are  thus  available  at  the  table.  The  motor 
is  fitted  with  push-button  control  and  a  dynamic  brake  for  the 
table.  The  cross  rail  is  elevated  by  means  of  a  separate  motor 
located  on  the  housing  cross  brace.  This  motor  also  furnishes 
power  for  the  rapid  traverse  of  the  bars  and  saddles.  When 
belt  or  alternating  current  motor  driven  the  drive  is  trans- 
mitted through  a  speed  box  and  back  gear  located  at  the  rear 
of  the  mill,  which  gives  12  changes  of  speed.  A  separate  motor 
is  furnished  with  alternating  current  drive  for  operating  the 
cross  rail  and  traversing  the  bars  and  saddle. 

This  type  of  machine  is  made  in  sizes  which  swing  from  44J4 
in.  to  74^2  in.,  the  diameter  of  the  table  ranging  from  42  in.  to 
68  in.  The  driving  motor  horsepower  required  varies  from  714 
for  the  small  size  machine  to  12j4  for  the  largest  size. 


BELT  SHIFTER 


The  Dearborn  Steel  &  Iron  Company,  Chicago,  III.,  Iras  re- 
cently placed  on  the  market  a  device  called  the  Diamond  Speed 
Shifter,  which  is  used   for  shifting  the  belt  on  any  step  cone 

belt-driven  machine. 
As  will  be  noticed 
from  tlie  illustration, 
the  arrangement  con- 
sists of  two  rods.  oii« 
for  shifting  the  belt 
to  the  different  step.*^ 
of  the  cone  pulley  or 
the  jack  shaft,  and 
the  other  for  shifting 
the  belt  on  the  cone 
pulley  on  the  machine. 
The  former  consists 
of  a  rod  having  a  ball 
and  socket  connection 
on  the  bed  of  the  ma- 
chine, the  other  end 
being  fixed  to  the 
rafters  from  which 
the  jack  shaft  is 
lumg.  Near  the  top 
(if  this  rod  an  iron 
loop  is  attached,  the 
loop  passing  around 
the  belt  in  such  posi- 
tion that  as  the  rod 
is  twisted  the  belt 
will  be  moved  from 
one  step  to  the  next 
verj-  readily.  The  ar- 
rangement for  shift- 
ing the  belt  on  the  lower  cone  is  easily  understood  from  the 
illustration. 
This  device  presents  a  simple  and  safe  way  of  shifting  the 


Belt    Shifter    for    Step    Cone    Machines 
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>t)ir  and  easily  cutwill  wear  out  more  (luickly  uitli  llu-  tric- 
tion  of  cltaniiiir  fitaii  will  the  \ariiish  finish.  Any  cf)l<)r  piq:- 
mt'nt  or  matter  mixed  vvitli  the  varnish  is  certain  to  weaken 
the  elasticity  according  to  tlie  strength  of  the  colorinji  matter 
-teqiiircd  to  produce  an  opatiue  varnish  color.  If  a  low  i^rade 
of  varnisli  is  to  l)e  used  in  finishini:.  the  good  Kra<le  of  enamel 
or  yartiisli  color  wonhl  he  preferred   oji  p.is>.enL;er  ei|iiipment. 

;  "  PROTKCTINC  STEKL  WITH  PAINT 

.'P.-  J-  liurns.  foreman  painter  at  the  Hoiioken  sht)pM  of  the 
:I*ef»nsyl\anTa,  read  a  brief  paper  on  this  subject,  an  abstract 
(vfwhidi  follows:  \       -:;        .,    ..    .  .       .\'.'       ;  '  ;  ,■: 

The  initial  rji^tinir  of  steel  invariably  commences  on  the 
."harp  eddies  and  minute  i)rojections  existinu  on  iron  and  steel 
.snrfacrs.  which  proves  that  it.  is  practically  impossible  to  obtain 
a  uniform  protection  when  a  brush  J.s  use<l  in  applying  the  paint. 

.The  lasting;  qualities  of  the  "•^malted"  signs  are  well  known/ 
We  have  come  to  the  conchision  that  I)y  substitutim:  a  very 
fine  sawdust  for  tbe  sand,  using  it  in  the  same  manner,  and  by 
paintin.ix  .o\**r  IUjC.  sawtiwst  we  cati  secure  a  very  much  lietter 
metal  protective  coatinjr.  This  might  lie  carried  fiuther  !>> 
havin.g  a  coatintr  of  fresli  paint  with  a  substance  that  will 
completely  cover  the  rnetal  an<l  fill  up  all  the  stnall  holes  and- 
eracks,.' cover  the   Pivets   and   in    fact   form   a   grouml    for   the 

.  Mjlisecpu-nt  co-'itinj;.  Tliefe  is  a  Iar.ue  variety  of  materials  that 
may  be  n^ed.  stich  as  abestine,  cement  or  any  inert  pigment. 
Tlie  finishing  coat   can   be  made   ver\    heavy  and   applied    freely 

/SO  as  to  completely  cover  the  material.  ... 

■•;.y-"-v.4^  ^..^  V  :;v'     oTiiKK  lU'siNKss       '••:■■■.;'.;.'■< 

■  Oscar-  1'     W  ilkins.    (Nj -it  W.)  •recommended    that    ^lauding 
.committees  be  app<'inted  to  consider  subjects  such   a^  i»assenger 
'  Car   ro<ifs,   projKr   treatment    for   locomotive   ten<b  r».   and   treat- 
ment   of    the    interior  _  of    sfeel    freiiiht    car>.      I'.x     having    five 
snch  coTTunittecs^  ^vHh  lO  or  12  memlMprs  each,  opinion'-   from   a 
iiireiiter  percentage  of  the  niemlKTs  will  l»e  obtained   in  the   re- 
ports,   to   the   tdtimate   advantage  of  the   association. 
,     1".   J.    IJutcliijison    (fi.   T.>    revived   the   subject   that    wa^   jue- 
.  ^^rtltil   at   the  last  year'S' v^^^  regarding   the  lettering   of 

freight    cars.    Tie  called    .'tttentioiv   to    the    necessity    of    liaving 
.-legible  and  cle.dlv   defined  letter>  and  numerals,  in  order  that  the 
car    loremeu,   inspectors   and   int'erchani:e   nun  may   mori'   .uiii- 
'  rately   reci>nl    the    tuuidjers   of  tlje   c.ir>.      lie    >trong1y    reconi 

nuMide<l  the  tise  of  the  "full  face  bli)ck  or  ilu    l\.:vpii.iii   letter..    . 

;      The    lollowing^    oflicers    were    elected    for    tlie    « n-iiini;    vear: 

f*re.>ident.  H.Men,g.e\ilt.  AtlaiUic  (  oast  Line;  fir>t  v  ice -pre-ideiU. 

v'Jolm-  F.    *»earhart,    I'eimsylvania;    seciintl    vice-president,    I.    \\ . 

.'  fir{>boits.-  Atchijion,  Topeka  \   .^atUa-  Ke ;  secretary-trciisurer,  .\l- 

._-lK>ivt  T.  I>ane,  llosion  S:   .\(aiui-.      The  -.trret.iry  rei)orttd  a  nuMn- 

.  "iHT-'-bip  of  2*^2.      \\  ihuiugton,   l)tl..  received   the  largest   number 

;4»f  yoti-s  for  the  next  placeof  mieetiu}j:>      -   .  , 

^-  l^^  lOl  R-VVAV  \  AlAK     f       \ 


'■'■':'■    V  ■->;•  ;"-^-- V;  V..,,;.-,;.:.;-Jlv;«,  II.  \\-()I.K  -.V  i. -'   /'  ■  ' 

......\ir  cylinders  are  t  xteusively  u^e<i  about  both  car  ;uid  loc<tm<»- 

tive  repair  shops  to  provide  the  uece<«sary  power  for  a  vanity  of 
i»ertyKnp.  straightening  and   fbrming  operations.     Kre<|uentl>    the 

"'  air  prc;>"Sltre  i»  used  in  one  direction  oulv,  biU  it  i-  often  de>tv;iMt. 
to  move  the  pist""'!!  in  eitlur  direction,  the  air  su}»|ily  in  such  cases 
being:  usually  controlled  by  two  three-way  valves,  one  for  each 
end  of  the  cvlinder.  The  valve  described  berewit'i  i<  desigmd  to 
perform    the   fimctioils   of- ^he    two    tliret-uay    valve-    vviib    one 

><>l)e rating  handle  and  a  three-pi>siti<M»  (luadraut. 

,•  This  valve  is  very  simple  and  may  be  clieai)ly  made.  The  onlv 
;Parts   retiuiring   finish   are   the   valve   and    it-;   scat,   and    for   tiiat 

..  reasotl  they,  are  the  otdy  parts  shown  in  the  drawing.  TIuv  may- 
be used  with  the  cover,  handle,  key  and  washer  from  a  Westiufj- 
hpuse  type  ^'t-(^  engineer'-  brake  v.ilve.  The  valve  it»el'  is  a 
Ca^t  iron  (li>k.  1,^/I<>  tii.  thick,  tu*on   the  top  of   which  are  lugs 


between  which  the  handle  kev  il  placed.  The  face  of  the  vatve 
contains  an  exhaust  cavitv.  and  t  e  supply  i>ort  is  an  11,/1()  ^r.  hole 
extending  through  the  di'-k.  Th  valve  seat  contains  tliree  ports, 
one  in  the  center  le.iding^  to  tb<    atmo-phere  and  the  other  two 


leading  to  the  cylinder  jiipe  cont 
on   its  >i;it   that   in  its  ceiHral  ]u 


ection-.     Tlie  valve  is  so  placed 

iition  the  -iipitlv  port  is  located 
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•         -  Four-Way    Valv«    and    Seat  '  .    .'       •  '  - 

b<tweiii  the  two  cylinder  ports,  hoii  of  which  are  located  under 


tbe  exbau.st  cavity  and  thus  open  t< 
the  handle  from  the  central  |)ositior 
IM.rt  is  brought  into  register  with  ( 
dir   ports,    thus    moving   the    pistoi 


the  atmosphere,     liy  nn)vinK 

in  either  direction  the  -supply 

ne  or  the  other  of  the  cylin- 

in    either   direction   xlesired. 


The  valvf  may  be  used  with  cvlitxMrs  up  to  _'<•  \\\.  in  <liam>ter 


FLl  E  Cl^FTER 


Tlie  draw  iug 
-niokebov    t  ud 


IIV    LOLLS  LLBOMT/. 

-hows  a  simple  deviiO  for  cutting  otY  flues  .a  the 
It   consists  o^  a   sp  ndle    l->^   in.   in   diamlte^,^at 


the  end  of  wliicli  is  ;i  1  in.  square  st  in  which  may  be  inserted 


the  s,  iiket   at  tin-  tiid  of  a  flexible  sli 


ui 


ift.     A  K-in.  siftt.  1   1  '1()  ii\. 


1  - . " 

■  I     -    •   - 

|R« 

'      ■  1            ■-  . 
l-i                        ■■■■     .'..    - 
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I  Square  • 


Simple    Flue    Cutter    with    Automatic    Feed 
deep,  is  cut   ni  the  spuKfle  .V  j   in.   froif  the  cuiI  and  .i 


r  ,. 


111. 


hole 


is  bored  ami  laiiped   from  the  euil  of  flie  s])indle  to  the  slot.     Be- 


•  a  (listance  of  aboUt  5^  in. 
rawing  is  iiistrted  in  the 
boll  threaded  into  the  end 


yond  the  slot  a  7/l()-in.  hole  exteu<ls  f< 
\    cutter   of   the    form    shown   in   the 
slot  and  pivote<l  on  the  end  c>f  a  spetiu 
of  the  spindle.      .'  '    ..    ■  '.■  .'..'' 

W  hen  iiisi  rted  in  a  flue,  the  cutting  edge  of  the  Idade  projects 
slightly  beyond  the  surface  of  the  spine  le.  .\s  soon  as  it  enga.ges 
the  tube,  however,  it  is  gradually  dr;  vvii  out  as  the  cutter  re- 
volves, thus  automatically  feedinc:^  int  )  the  tube.  The  bottom 
part  of  the  cutter  is  so  sliaped  tliat  it     orms  a  stop  when  in  con- 


tact with  the  bottom  of  the  slot  in  the 
cut  otT.  the  motor  mav  be  reversed  an 


jiindle.     When  the  tube  i- 
\  the  cutter  withdrawn. 


::         BORING  AND  Tl  RNING  MILL         ^^ 

A  luiritig  and  turning  mill  has  recently  been  placed  on  the 
market  by  the  Nilcs.  P.onKiit.  Pond  Co.,  Ill  Broadway,  Xew 
York,  whicli  has  been  esiiccialiy  <lesigned  to  provide  ease  and 
'c<»nvc-nience  of  manipulation  liy  the  operator.  The  machine  is 
etiurety  self-contained,  no  parts  extending  below  the  floor  line 
and  it  rf(juiri's  no  special  foundation.  All  changes  of  speed,  the 
i-ontrol  of  tlie  rapid  power  traverse  and  hand  adjustment  of 
>addles  and  bars,  the  cross  rail  a<ljustment  and  table  control 
are  "within  easy  reach  of  the  operator's  ppsition.  One  lever 
/dvsengages  the  feed,  engages  the  tliie  an(l  coarse;- feeds  aii<J; 
operates  the  rapid  traverse  in  either  direction. 

The  hou.sings  are  of  the  box  girder  form  witlioiit  oi»eniiigs  In 
the  front  face.  They  ate  seciirHy  bolted  to  the  bed  of  the  ma- 
tfiiipe  antl  are  tirmly  lied  together  at  t lie  top  by  i;  cn»ss  brace:  of 
deep   section.     The  "Cross  rail   elevating   .screws  are  liMrat^d  be^ 


pcwer  adjtistraent.    l!lie  saddles  are  pf oiyided  with  tat»er  gib* 
and  riiay  be  clamped  in  position  when  the  bar  is-feeding. 

The    machine    may    be    either   direct    or    aiternafing    current 

motor  driven  or  belt  driven.      For  <hrect  current  it   is  o«i nipped 

with  a  motor  of  4  to  1  speed  variation,  carried  on  a  dri\^  ^late 

belween  the  housijigs  back  of  the  table  bed.-  JP<>«'*t» 

mitted  through  a  double  rnn  of  clutch  gears  which  provide  two 

mechanical  changes  in  speed.     With  tlic  usual  1<)  speeds  in  the 

controller  22  spee<ls  are  thus  available  at  the  table.     The  motor 

Is  fitted  With  push-button  control  and  a  dynamic  brake  for  the 

table.    The  cross  rail  is  elevated  by  irteans  of  a  separate  motor 

located  oij  the  housing  cross  brace.     This  motor  also  furnishes 

power  for  the  rapid  traverse  of  the  bars  and  saddles.     When 

licit    or    alternating   current    motor   driven   the   drive   is    transr 

inittcd  through  a  speed  box  and  back  gear  located  at  the  rear 

of  the  milt,  which  gives  12  changes  of  speed.    A  separate  motor 

is  fiirnished    with    alternating   current    drive,  for   operating   the 

.: cross  rail  and  traversing  the  bars  and  saddle.*  J      1;    .        '  ;       • 

^Tlils  type  of  machine  Is  made  iti  sizes  which  swiitg  frtim  44% 

in.  "to  74'/j  hi  •  the  diameter  of  the  table  ranging  from  42  in.  to 

:,iiS  in!     The  driving  motor  horsepower  required  \arie<-imm  7V> 

'for  thej^mall  size  machine  to  liyi  for  the  largest  sizjC.^  .    :^   ■;    " 


:SN»« 


"     '  Niles    Boring    and    Turning    Mill 

y  t ween  the  housings.     The  table  i^  ^ujiported  by  an  annular  bear- 
ding of  large  diameter  nintxing  in  a  l)ath  of  oil.     It   i>>  driveJi  b\ 
a  coarse  y)iteb  be\el  gear  of  tnaxinium  diameter  and  wide  space. 
Tlic  table  spindle  is  long  and  of  large  diatneter.     It  is  maintained 
:;     in  alinement  by  an   iii)per  and  lower  bearing,  tlu-   former  being 
bored  out  of  the  solid  l<ed  aud"  titled   with  ati  adjustable  taper 
Itush  to  take  up  the  wear      On  the  end  <>f  the  spindle  is.  an   ad- 
V     jiistable  threaded  collar  u*  prexent  liftiiig  i)f  the  tible;   ;   -^^^V;^^  -    - 
The  cross  rail   is  of   the:  three-track'  type,  having  a  narrow 
gin'de   at    the   bottom,    with    tbc  saddle   traversing   screw    located 
.      between  the  guiding  surfaces.     It  is  of  the  box  girder  form  with 
a  broad  face  and  of  great  depth  to  withstand  heavy  cutting.    :It 
may  re.idily  be  clamped  l<.  il.e  h(»using  and  is  provided  with  a 


BELT  SHIFTER 


*Ehe"  I>earborn   Steel  &  Iron  Conipam  •  tlilcagoi;  IH.haSf  re- 
cently placed  on  the  market  a  device  Called  the  Diamond  Speed 
Shifter,   which  is  tiseil  for  shifting  the  beh  on  any  step  cone 
•  /     ..luplt -driven     miichine. 

As    wirt    l»c    noticett 
f  rom  the  .■  jflustfatloti,  - 
'lie  arpaitgemcnt  c«mi- 
Msts  «if  two  nvlsv  GUi* 
ior    shifting   the  "belt 
to  tbe  different  5ti,tr> 
of  the  cojie  pulley  oi' 
the    jack    shaft.    ;md  ; 
the  other  for  shifting: 
tlie  l*lt  CHI  the  cone 
pidley  tm  the  mat'-hiiie.  •- 
The    fbrmer    con>-ists 
of  a  rod  bav iug  a  ball 
and  socket  connection 
on  the  be<l  of  the  ma- 
chine,   the   other   end 
beinu     fived     to     the 
rafters  ifronv    v^hich 
tite;  ^aek  ;  sliaft     Is  . 
bung.     Near  /the  top 
.)f    this    nwl    an   iron 
loop  is   yttaclivil,    the 
U)op    jKissiMg   around . 
!  he  Ik  It  in  stK-h  pdsi- 
tion   that   as  the  rO<l 
is     twistc'l     the     belt: 
will    be   moved,  from 
oiWHiVP  Ao  tli*"  i»ex.t; 
ver>  readilx .    The  ar- 
rangement, for    shift- 
tmderstood  frx»iii  the 


Belt    Shifter    for    Step    Cone    Machines 


ing; the  belt  oit  die  lower  cone  is  easily 

illustration.,-;  ■;>:"■■;  .^- ■..(,,■  ,-/'"■■■;  ■\  ■'-■v''.  C'' '  •  ••'■;"-'"'"'"'  '•■ '      .-' 

Thi^  device  presents  a  simple  /  and osa fe '  vi  av  of  :^ii€th»g  tJu* 
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;/belt.     No  poles  are  necessary,  nor  is  any  hand  work  required 

on  the  belt,  with  the  elimination  of  the  attendant  danger  to  the 

employee.    It  provides  an  ever-ready  means  for  obtaining  quickly 

.'the  correct   speed,  thus   making  it   easier   for   the  workman   to 

y  use  the  proper  speed  for  his  work.     It  can  be  operated  with  as 

■::inuch  facility  as  is  the  modern  gear-headed  machine  and  brings 

the  belt-driven  machines  within  that  category. 


H         r^  U     HIGH  SPEED  HACK  SAW  MACHINE    <^^ 

. :.".'-     A    heavily    built    high    speed    hack    saw   machine    has    recently 

,'-5.  ;  been   developed   by   the   Massachusetts    Saw   Works,    Springfield, 

v-'.'il;^     Masifc,  in  the  design  of  which   special  care  has  been  taken  to 

.  .J  U.'.    insure   rigidity  and  perfect  alinement  of  the  working  parts.     It 


■it  ■'-.■■ 
■-:^\  ■■':.■ 


:.-.r- 


■    -I.. 


-IZ 


High    Speed    Hack    Saw 

is  equipped  with  a  number  of  special  appliances,  the  purpose 
of  which  is  to  provide  smoothness  of  action  wiien  starting  ami 
finishing  the  cut,  thus  removing  the  cause  of  matix  l)roken  saw 
blades. 

.  The  machine  is  set  low  on  a  solid  foundation  with  wide 
spread  legs  to  give  maximum  rigidity.  Around  the  bed  is  a 
large  pan  for  cooling  compoimd,  and  under  the  bed  at  the 
rear  is  an  easily  accessible  nine-gallon  tank   fitted   with   screens 

..to  protect  the  pump  from  chips.  The  base,  including  the  tank 
and  pan,  is  one  casting.  The  power  head  of  the  machine,  which 
carries  ail  working  parts,  is  pivoted  on  the  driving  shaft  center, 
thus  simplifying  the  construction  and  providing  for  the  full 
length  stroke  of  the  blade  with  tiie  head  at  any  angle. 

i'  The  machine  is  intended  to  be  driven  directly  from  the  line 
shaft,  and  two  line  shaft  pulleys  are  recommended,  the  diame- 
ters to  be  proportioned  to  provide  cutting  speeds  of  bS  and  130 
'Strokes    per   min.,    respectively.      The   change   of    speed    is    con- 

'  trolled  by  means  of  a  lever  and  clutch,  which  may  be  engaged 
with  either  of  two  pulleys  on  the  driving  shaft  of  the  mnchine. 
The  blade  is  drawn  instead  of  being  pushed  through  the  work, 

:thus  eliminating  the  springing  action  of  the  frame  and  result- 
ing in  a   steadier  motion  to  the  blade  under  strain.     Tht-   saw 

.frame  will  take  any  blade  from  12  in.  to  17  in.  in  lengtii.  and 
may  be  quickly  adjusted  to  any  length  desired.  The  frame 
bearings  in  the  head  are  three-point  slide  bearings,  of  ample 
width   provided   with   gib   adjustment   to   compensate    for   wear. 

-  This  feature,  together  with  the  flat  clamps  on  the  saw  frame 
posts,  insures  perfect  blade  alinement  and  a  straight  cut. 

A   lever  controlled  oil  dash   pot  cushions   the  descent  of  the 
blade  when   it   is   dropped    onto   the   work    and    prevents    shock 

•^ilvhen  the  cut  is  completed.     The  blade  thus  gently  engages  the 


a 


•f'.-'. 


material  regardless  of  the  ifoint  from  which  the  frame  i 
started,  without  danger  of  breaking  or  stripping  the  teeth  Ai; 
automatic  patent  lift  and  a  Unock-off,  which  operates  si'entK 
and  positively,  are  also  amonff  the  special  features  of  the  ma- 
chine which  tend  to  bring  ab<  ut  an  increase  in  the  life  of  the 
saw  blades. 

The  vise  is  etjuipped  with  patent  swivelcd  jaws.  The  rear 
jaw  may  be  set  at  any  angle  ip  to  45  deg.,  in  either  direction, 
and  the  front  or  sliding  jaw  is  self-adjusting,  accommodating 
itself  to  the  angle  of  the  fixed  jaw,  or  to  any  irregularity  in 
the  surface  of  the  work. 

The  machine  is  designed  to  <  ut  stock  up  to  9  in.  square.  For 
annealed  and  hard  tool  steel  a  id  steel  castings  the  lower  speed 


should  be  used,  with  a  cooling 


solution.     For  cast  iron  the  same 


speed  is  used,  but  the  machine  may  be  run  without  solution, 
while  on  soft  machinery  steel  and  wrought  iron  the  solution  is 
used  with  the  higher  speed.  Tlje  pulleys  are  16  in.  in  diameter, 
and  take  3  in.   belts. 


COLLAPSIBLE  TAP 


•Av. 


A  collapsible  tap  designed  to  meet  all  requirements  of  internal 
threaded  work  has  been  develoged  by  the  Modern  Tool  Com- 
pany,  Erie,   Pa.     The   device  is  simple   in   construction,   consist- 


Collapsible   Tap  with   Chasers   Removed 
ing   of   as    few   parts   as   possible   and   is   not   easily   disarranged 


when  put  into  operation.  It  is  Imil 
of  rigiditj-  as  the  solid  tap.  there 
for  the  chasers  to  spring  and  cans 


The  construction  of  the  tap  is  sh  )wn  in  the  drawing  and  one 


to  have  as  great  an  amount 
)y  eliminating  any  tendency 
taper  threads. 


Modern    Collapsible   Tap  }'• 

of  the  photographs.  The  tap  chasers  consist  of  two  sliding 
pieces  (105)  which  are  a  push  fit  in  ^he  chaser  blocks  (104).  in 
which  they  are  locked  by  means  of  two  machine  screws.  The 
two  chaser  blocks  slide  in  the  tap  l^ad    (103).     The  tap  head 
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slides  into  the  shank  head  (106)  and  is  held  in  position  by  two 
iriving  studs  (142)  ;  the  shank  head  is  locked  solid  with  the 
^hank  (107).  A  cam  ring  (102)  is  provided  outside  the  tap 
and  shank  heads.  This  ring  contains  two  cam  rises  which 
control  the  position  of  the  chaser  blocks,  the  latter  being  held 
lightly  against  the  cam  ring  by  means  of  two  springs  ( 118).  ::•,;.;'. 
•  In  operation  the   shank  is  clamped  in   the  turret  of  the  ma- 


set    of    springs    and    operates    entirely    independently    of    the 

others.  \-7;:o;  '.m:'  ^'.^':-://-l::  \^-'':  ■/.:"/:  v^^i'v  -  ^.^'' '•^v'^^/'-vi' ^'^X'. 
These  valves,  known  as  the  Simplate  inlet  and  discharge  valves, 
are  shown  in  the  illustrations.  By  referring  to  the  drawing 
of  the  discharge  valve  it  will  be  seen  that  the  device  consists 
of  a  valve  seat  A,  a  valve  keeper  B,  three  flat  plate  ring  valves 
C  concentrically   arranged,    and   the    volute     springs    D,    which 


-■  *.<  ..   ■*,u'".r  ■ 
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Details   of   Modern    Collapsible  Tai*'".; 


chine  and  tlic  stop  on  the  turret  set  for  the  length  of  tliread  de- 
>ircd.  The  tap  is  then  run  up  against  the  work,  which  revolves 
in  the  spindle  of  the  machine  and  is  fed  into  the  work  to  con- 
form to  the  pitch  of  the  thread  being  tapped,  until  the  stop 
on  the  turret  is  struck.  Then  the  collapsible  tap  feeds  out  until 
the  locking  feather  (111)  releases  the  cam  ring,  which  revolves 
and  allows  the  two  chaser  blocks  to  slide  in  opposite  directions, 
thereby  collapsing  the  tap.  After  the  tap  has  lieen  pulled  out 
of  the  threaded  piece  it  is  set  for  the  next  piece  bj'  means  of 
the  handle  shown  on  the  cam  ring.  '-  ^^.-/J-y] }-;,■-_., 

This  tap  may  be  applied  to  hand  screw  machines,  automatic 
screw  machines  and  other  types  of  machine  where  the  tap  is 
stationary-  and  the  work  revolves.  It  may  also  be  applied  to  ma- 
chines where  the  spindle  holding  the  tap  revolves  and  the  work  is 
stationary,  such  as  drill  presses,  by  attaching  a  device  for  clos- 
ing the  collapsible  tap  automatically  as  it  revolves. 
:;■  This  tap  may  be  secured  in  four  sizes,  which  have  a  total 
range  from  14  in.  to  3  in.  The  chasers  are  changed  by  remov- 
ing the  two  chaser  screws.  The  chasers  may  be  ground  either 
on  the  lips  or  on  the  throats  the  same  as  solid  taps  so  that  it 
is  possible  to  keep  as  short  a  throat  as  necessary  when  cutting^ 
close  to  a  shoulder.  ."*..  v=  ■^  :-;;/■•;:  •   [^r  ■'■':,  :M'^   \-]:-fi^\r-'-  ■:-^  :■ 


hold  the  valves  in  position  against  the  seat.  The  valv^  seat 
and  keeper  are  held  together  bj-  a  special  steel  bolt,  with  a 
countersunk  head,  and  a  castle  nut.  The  construction  of  both 
inlet  and  discharge  valves  is  similar  in  detail,  but  they  are 
not  interchangeable,  since  the  bolt  in  the  discharge  valve  is 
first  passed  through  the  valve  seat,  while  in  the  inlet  valve  it 
is  first  passed  through  the  valve  keeper.  In  the  latter  valve 
the  valve  keeper  is  much  thinner  than  in  the  discharge  valve. 
These  differences  make  it  impossible  to  inadvertently'  inter- 
change the  two  valves,  which  are  not  meant  to  work  inter- 
changeably. 

The   inlet   valve   is    so   adjusted    that    the   outer   plate   opens 
with  a  pressure  of  but  one-quarter  ounce  per  square  inch,  and 


FLAT  PLATE  AIR  COMPRESSOR  VALVES  ^; 


During  the  last  few  years  several  designs  of  flat  plate  com- 
pressor valves  have  been  brought  out,  none  of  which  have 
proved    entirel}-    satisfactory.      The   valves    shown    herewith,   al- 


The   Inlet  Valve 


though  of  the  flat  plate  type,  differ  considerably  from  those 
which  have  been  previously  presented,  the  principal  featuie  of 
their  construction  being  the  use  of  three  separate  plate  rings 
of   uniform    section,   each   of   which   is   controlled   by   its   own 


A  C  '  D 

Ftat   Plate   Discharge   Valve   of  Three   Separate   Concentric    Rings 

but  one  ounce  per  square  inch  is  required  to  open  the  inter- 
mediate plate.  The  inner  plate  requires  a  pressure  of  two  and 
one-half  ounces  per  square  inch  to  cause  it  to  open.  The 
operation  of  the  valve  will  thus  he  readily  understood.  At 
slow  speeds  only  the  outer  plate  will  open,  but  as  the  speed 
increases  and  the  volume  of  air  to  be  handled  becomes  greater 
the  intermediate  plate  will  be  opened,  and  finally  for  maximum 
performance  all  three  plates  will  be  in  operation  simtiltane- 
ously.  The  valve  plates  are  made  of  a  special  alloy  steel,  heat 
treated,  straightened  and  ground  true  on  one  side  only.  :  . 

The  Simplate  valves  are  the  product  of  the  Chicago  Pned- 
matic  Tool  Company,  Chicago,  and  are  claimed  to  "  be  much 
more  eflicient,  both  mechanically  and  volumetrically,  than  the  old 
tjT)e  poppet  valve.  With  these  valves  the  construction  of  the 
cylinders  is  simplified,  due  to  the  absence  of  intricate  valve 
operating  mechanism,  and  the  valves  require  no  lubrication. 
They  are  said  to  operate  with  very  little  noise,  and  th<:  con- 
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lielt.  NO  poles  art'  mrcssan.  nor  is  any  Iiaiul  work  miiiircd 
on  tlie  lull,  with  the  chmination  of  the  attciulaiit  dancer  to  the 
emi)lo>ef.  It  provi<Ks  an  ever-ready  means  for  olitainini:  (piicklv 
the  correct  speed,  tlni-i  niakin;-:  it  easier  for  the  workman  to 
lUscthf  projK'r  speed  for  liis  work.  It  can  lie  operated  with  as 
mndi  facility  a<  is  the  modern  t;ear-headcd  macliirtu  and  hritiLTs 
the  l>elt-driveii  machinirs  witliin  that  catej:ory. 


hi(;h  speki)  hack  saw  machine 

..A  heavily  l.itiJt  liitili  speed  1i;ick  saw  tnnchine  ha*  ivcently 
!*Vii.  developed  by  the  .Massachusetts  Saw  W  ork-<.  .*>j>rir.utield. 
Xfus«i...  in  the  <lesii;n Of  which  special  care  has  heeii  taken  to 
insure  riiiidity  imd  pcffect   alinenunt   <>i'   tlie   working;   part>.      It 


;:;..-]. :'' 


^-^:  v^  .■-'?.;     i;-::^        High    Speed    Hack    Saw        ^  •    .   .   v         •'     '•.      ■ 

Is ;  «;qi»ippt'd.  Xvith'  :t  riunlln-r  of  >pecial  api)liance>.  tiie  pinix^e 
oj-  \yhrch  isto  |)rf>v  ide  !inToothue><  of  action  vvlieii  >tartiii'.:  anil 
finislniiy  tlieciitj  thiiii  rctTi<)viiV-:  the  caii^e  of  maii>  liKik.'t  >avv 
l»la<les. 

:      The  -  niaehiile ;  is    st,-t,  Ip\v    on,   a    solid     ftninil.ition    uitli    wide 

■spte;'.«'f    lc.M>   to-  jfive   ma.xiniimi    ri^iility.   ■  .Annniil    liu     liel    i>    a: 
|:ii:.t:e    |>a»r  T(*r   CiJotins;    cpm^^^^  an<l    imdtr    the    Iml    ;.l    tiu 

rear  is  ah  ea<ily  accessilvte  inne-iuidlon  tank  tittnl  with  ^creeii- 
to  protect    the  jutnip    from  chip>.      'I'he   ha^e.   iiuhidin.;    tir    tank 

;;ind  pan,  is  f»hecastinjiv  'The  power  head  uf  tin-  mailniie.  wliiili 

Civi'tit'S  afl  workitiv  pat'tlsjis  jjjvott  <1  on   the  driviiiv:   -liail   tenter, 

thus    viniphfyinj.'    the    construction    and    prov  i<lim:     for    the    mil 

leltirtli   stroke  <»f  the  Made   vvitiv  the  Jiead   at   anv    anule. 

;TUt  hjachiiie  is   iiitendedtfvW  driven   dirtctly    frnin    \]\:    Jim 

.>yh.Hft,  ami'' t\v<>:  linie- shaft  piiIKv  ^  are  reci'innu  ikKiI.   ilie  <i:ame- 
teis  to  he  pr(>portloned  to  prov  i«le  cuttini.;  speeds  of  (o   ai' 1   \M) 
strokes   per   min.,    respectivelv .      The   vliantie    of    >.pee<l    i-    inn 
trolhd  \ty  means  of  a  lever  and  chitch.  which  !na>    lie  e'i;;au;ed 

:Avith  tnther  of  (\vt>  pidleys  trti  the  driv  in^:  >lKift  of  tlu  ni  I'hiiu. 
The  Made' is  drawn  in:stead<)f  iieiny  pu.>hed  ihrouuli  the  work 
thiis   eliminatintr  the   sprniiiitiu   action  of   the    frame   and    re>.nlt 


inir   in   y.  steadier   motion   to   the   hlade   under   -train 


Th. 


■frame  wilt  take  any  hlade  from  12  in.  tn  17  in.  in  ImL^ih.  .m.l 
may  he  rjuickly  adjuste*!  to  any  leti;.;tli  (le>ir<(l.  The  frami 
hearinjis  in  the  head  are  tlirij-)ioint  -lidi  hearing;-,  of  ami)li 
width  provided  with  jiih  a«lju>tinent  to  coinpiii-ate  for  wear. 
This  feature,  together  with  the  flat  damii-  on  the  saw  frame 
posts,   insures  perfect' hlade  alinemint   and   a   strai!L;ht   cut. 

.\    lever   controlled   oil   da-li    i<ot   cushion-   tlu-   descent   of   flu- 
blade   when    it    is    dropped    onto   the    work    and    pre\ents    shock 
,>hen  the  cut   is  comi>leted.     The  hlade  thus  i^cutly  engages  the 


material  regardless  of  tlu  noint  from  which  the  frame  i 
-tarted,  without  danger  of  hre  iking  or  stripi>iug  the  teeth  A\ 
automatic   i»atent    lift    anil    a   k  lock-otT.    which    operates    silentK 


and   pi'-itivelv.   are   al>o   .inu>ni. 


The    vise    is    ecjiiipped    witi 


the   special    features   of   the  ma 


ehine   wliicli    tend    l<>   liring   a!io|it   an   increax.-   in   the   life  of   thi 
-aw    Ma(h-. 


latent    -wiveUd    jaw-.      The    rea 


jaw  may  he  set  at  any  angle  i  p  to  -i?  deg.,  in  either  direction 
an<l  the  front  or  slidini:  jaw  is  self-arljusting,  acconimodatin-. 
itself  to  the  angle  of  the  fixel  jaw,  or  t(»  any  irregtilarity  in 
the  surface  of  the  work.  I 


Till   machine  is  designed  to  c 
auneaU-d   and  hard   tool   -teel   ai 


-ixid    i-    u-e<I.    hut    the    machin 


It  -tock  up  to  '^  in.  s<iuare      For 
d  -tcel  ca-tings  the  lower  speed 


houM  he  u-e<l,  with  a  coolin:^  >  nlntion.     h'or  cast  iron  the  sanK 


mav    he    run    without    solution. 


wliile  (111  -oft  machinerv  -teel  aiid  wrought  ircm  the  solution  i- 
n-td  v\ith  the  hii.;lu-r  -i'«-ed.  'ili^  pnllev  -  are  Id  in.  in  fliamcter. 
and   take  .S   ui.    U-lts.    .  .,.■  . 

^  COLLAPSIBLE  TAP     - ,       ;    / 

.\  CoUap-iMe  iai>  (ie-i«neil  to  ml-et  all  re(|uiremeni-  of  internal 
threaded  work  has  heen  developid  \>\  the  Modern  Tool  Coni- 
pauv.    |-.rii.    I'a.      Tlu-   device   is   4mple   in   con-trmtion,   con-ist- 


■       Collapsible   Tap   with    Chasers   Removed  ..' 

ing  of  as  few  i)arts  as  possihU-  a  id  \<  not  easily  disarranged 
when  put  in-to  o]K'ratiou.  It  i-  huil  to  have  as  great  an  amount 
of  rigidity  as  the  -olid  taji.  llure  iv  eliminating  any  tendency 
for  the  thasers  tp  sprin;..:  an<l  caiix  tajier  threa<ls. 
'i'he  convtruVtiou'  of  tlu-  tap  i-  -li  iwii  in  the  <Ir:ivvitig  and  one 


Modern    Collapsi 


of    the    jihotographs.       The    tap    cha-i 
pieces   (  103  )   which  are  a  \>u>h  tit  in 
which   they   are   locked  hy   mean-  of 
two  cha.-er   hlock-   slide   ui   the   tap  1 


r-  consi-t  of  two  -lidiiig 
he  chaser  hlocks  (KM),  in 
wo  machitie  screws.  The 
•ad    (  103).     The   tai»   head 


-.■  •  ->'-4v«5.^^';.' 
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-:li<ii;>  iiit"  till-  >liaiik  liead  (HJ6)  and  is  licKl  in  i»<>>iii«.n  In  two. 
-ifiying  .studs  (142):  the  shank  licad  is  lot:k<*<l  soH<l  with  the 
'rhankdO/).  A  cam  rinji  (102)  is  provi<led.«>utsi'de  the  tap 
.ind  shank  heads.  This  rinji  cuntains  two  cani  ris<s  which 
rontrul  the  position  of  the  cha.>>er  hlncks.  tlie  kilter  l)einji  held 
'.ightlv  against  tlie  cam  rinj;  by  means  of  two  sprni]£rs  <  1!8). 
,  ,    In   operation    thv    sliank    i^   clampiMl    in    thi-    tnrret    <>f    thv    nia- 


set    of    sjpriiijt:s    and    pperatcs    entirely     itidviH.'"«k'Utly; .  of ;  tlw  .• 
otlle^s.-•■  .■■■.■  --/■/'■{■-•■.■■■■ -■.:^  •■;■,  ■    ■-,."•'■      .'"''.V-.   ;    ,'.:  :-.v'"-.;'.-.^     ■  ^. :•■'■:,:[  :■   '' 

Thesie. valves,  known  as  the  Simplate  hilet  and  djscltarj::e  valve*.' 
are    shown    in    the   illustrations.      Ry    referfini:    to   the   drawin::    ;! 
of  the  discharKt;  valve  it  will  be  seen  that  the  device  consist >   :^. 
of  a  valve  scat  j<4y  ;a  rvahe  keeper  /?.  thr«:c  flat  platt.nnf;  valves,  . 
C"; -ccmceiurirally    arransred,    and    tlie  volute     sprinjirs     />.    which    - 


/^j 


^■rc 


.y/^. 


Dctnils   of    Modferti    Collapsible   Tap  .. 


ihiiu  and  tin  -loj)  on  tlie  Inrret  set  f«)r  theteMijrtlt  €vf  thr(.a<l  de- 
-irt'I.  1  he  tap  is  ihen  rnii  u\>  ajiainst  the  vvork;  which  revolves 
iii  the  spindle  of  the  niachine  and  is  fed  intu  the  wi>rk  to  con- 
■fc>rtn  to  the  pitch  of  the  thread  hein.u  tap]H'(l.  until  the  stop 
»">n  the  ttirret  is  struck.  Then  the  collap.sihk  tap  feeds  <>in  initil 
the  lockin.u  feather  tl  1 1  )  releases  the  Cam  riiijj;.  whicli  revolves 
and  allow>  the  t\vi>  cha.>-er  blocks  to  slide  in  fipposite  <lirections. 
thereby  c<dlap>ins  tht-  tap.  .Kftir  the  tap  has  been  jtulled  <vut 
of  the  threaded   piece  it  is  set   for  the  iiext   pie-ce  by  means  of 

•  the  handle  shown  on  the  cani' ripK-  ^  ^'^^  '■■'■  -'''-^  '■■'■'^'y  ■■■'■'■  '■■) 
This  tap  may  be  ai)plied  tt>  hand  screw  machines,  automatic 
.«;crew  machines  and  otiur  types  of  machine  where  the  tap  is 
^tationarx  and  thi-  work  rtxoKes.  It  ma\  also  be  ;ti)plied  to  m.i- 
chines  where  tlie  spindle  lioldinu  the  tap  revolves  aiid  the  work  is 
stationary,  such  as  <lrill  presse.s,  by  attaching  a  device  for  clos- 
ing the  collapsible  tap  antotnatically  as  it  revolves. 

This  tap  may  Ik-  >ccnrt<i  in  four  sizes,  which  have  a  l<^a^ 
range  from  ' ..  in.  to  ^  in  The  chasers  are  changed  1*y  remov- 
ing the  two  chaser  screws.     The  chasers  niay  be  grotnid  either 

.  on  the  lii)s  or  on   the  throats  the   same  as   sohd  taps  so  that  it 
is  possible  to  keep  as  .short  a  throat  as  necessary  when  cuttiiig 

:  close  to  a  shoulder.       "  ";:.'.     •:.  X:':  :•:••.•  '■;■".■•-' 

V      FIAT  PLATE  AIR  COMPRESSOR  \AIVES> 

l)itring  the  last  few  years  several  designs  of  flat  plate  rorii- 
jiressor  \alves  have  been  brought  out,  iwne  of  \>-Jncii  hiive 
prove*!    entircl\     <ati<f.Htory.      The   VaKes    shown    herewith;   al- 


liohl  the  yahes  in  ^»ositioi»  against-  <he  se»it.     Tjie  vaK  c    seal .  /  ; 
iUttl  keeper  are  'heW    together    b)    a  special    -sttel    l»olt,    with  a  ,  /. 
coiuiiersunk  head,  and  a  Castle  tnit.     The  constrtrction  of  l>oth     ' 
inlet    and    di.sch;irge    vaU-es    is   similar  jn    detail,    but    tliey    at< 
not    interchaniicable.    since    the    bolt    in    the    discharge    valve    is  v 
first  pa,<sed  through  the  valve  scat,  \vhile  in  tlie  inlet  valve  it. ' 
is   first   passed  thrdugh    tlte   \alve  keeper.     In  the  tatter -valv-e.'."' 
the   \alve  keeper   is  mncii   thinner   than  in   the  tlischargc   valve.  '' 
These    difTerences    make    it    imi'«'^>-ible   to    inad\ertentl\    inters,    -'r 
change  the   two   \^lYes,.  which    are   not   Tneaiit  to.  work   inter-  .•  ' " 
changeably.  ■.''•..'.•■,>•.'''...:; ;.  X  ■'- .i:'-...^::  '■' .r-'' rs  ^  r  ^, '•'/.'  '-.X  -X-'- 

The    inlet   Valre.  is    so    adjn-ted    that   the   outer    plate   opt-nx  '■    ; 
with  a  juressiire  of  but  t^nt -Mn.ntt  r  ounce  per.  s<juarv  inch,  and     ' 


The    Inlet   Valve 


though    of    the    llat    pl.ttt     tvpc,    ditTer    considerab!\     from    those'- 

.     which  have  been  previously  presented,  the  principal   featine  of 

their   construction   being  the   use   of  three   separate   plate  rings 

of .  uniform    .section,    each   of    which    is   controlled    by    its   own 


A  C  D  ^ - 

Flat    Plate    Discharge    Vatve    of    Three    Separate    Concentric    Rings 

but   one  ovince  per  wpiare   inch   is  tifpiired   to  open  i\ic  inter-^  ^ 
mediate  plate.     The  innvr  i>|ate  re<j»iires  -ii;  press«re  of.  two  and  ; 
one-half    oinices    per    Mpiare    inch    to    caiise    it    to    open.      Tlie     .r 
operation    of    the    valve    will    thu>    he'    readily    iuuler>tt»o  I.      .\t     ." 
slow    speeds   ouIa    the   outer  ^vl.-ite   will   open,   bnt   as   the   speed    = 
increases  and  tlie  voliitne  of  air  to  .he  handled  becomes  greater    ^.' 
the  intermediate  plate  will  be  lipened.  ami  finallv    for  maximum   '; 
j>erf»'rmance    ail    three    plates    will    he    in  operation    viniiiltane-   . 
OHsly.     The  valve  plates  are  made  of  a  special  allo\    Mvvl.  heat     j 
^treateil.  straiglitcnc<l  and  jjromid  triie  on  one  side  only,     is- "'"...*   '; 

The   Simplate  valves  arc  the  i»roduct  of  tUe  (^Iricago   TneO- 
matic    Tool   Company.    Chicago,    and    are   claimed    to    l»e    much    ; 
more  etVicient,  Kvth  mcchanicallv  and  \<>hvmetricall>,  than  the  old 
type  iKJppet  valvC;     With   these   valves  thjC  construction  of  the    .". 
cylinders  is   simplified,  due   to   the   absence  flf   intricate   valve  . 
operating    mechanism,    and    the    valves    recpure    no    lubrication.      ,,: 
They  arc  said  to  operate  with  \ try  little  noise,,  and  th'j.con- 


;•>:  '■:  <  '.^. 
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stniction  of  the  valve  seat  and  valve  keeper  is  such  as  to 
offer  the  minitnum  restriction  to  the  flow  of  air  frotn  the 
valve. 


ADJUSTABLE  CAR  STEP 


..An  adjustable  bottom  step  for  passenper  coaches  has  recently 
been  developed  and  patented  by  James  H.  Vauphan,  Mobile,  Ala. 
The  device  is  a  simple  one  and  is  easily  manipulated   from  the 


.  >  Adjustable    Step    in    Raised    and    Lowered    Positions 

platform  or  vestibule  of  the  coach.  It  is  intended  to  supplant 
the  stool  or  box  which  is  now  generally  used  at  low  station  plat- 
forms. 
•'  The  adjustable  step  is  designed  for  attachment  to  the  regular 
car  steps  and  is  placed  below  the  bottom  tread.  It  is  operated 
by  a  lever  placed  on  the  end  of  the  platform,  a  horizontal  shaft  is 
attached  to  the  back  side  of  the  steps,  arms  at  its  ends  connecting 
with  thi-  tipper  ends  of  the  rods  or  side  pieces  which  support 
the  tread  of  the  adjustable  step.  An  arm  on  the  shaft  is  con- 
nected with  the  lower  end  of  the  operating  lever  by  a  reach  rod. 
When  not  in  use  the  adjustable  tread  is  raised  to  a  point  imme- 
diately below  the  bottom  tread  of  the  car  steps.  Its  movement 
is  directed  by  guides  on  the  side  of  the  car  steps  and  is  limited 
by  stops  when  in  its  lower  position,     .■''■'y'  ■;,■:'.■..  ■:\'-:'^  C  '■.\''-\::-:: 


AUTOMATIC  ADJUSTABLE  DRIVING  BOX 

:;i~->--v-^.   l;^;:::-.-....:  ;-:---;    WEDGE  .....^...■. .   .;....•■,.-.:.   :■...■■/}: 

-  A  drixing  box  wedge,  designed  to  automatically  take  up  the 
wear  between  the  driving  box  and  the  wedge,  has  been  placed  on 
the  market  by  the  Franklin  Railway  Supply  Company,  New 
York.  The  device  is  intended  to  effect  a  material  saving  in  labor 
in  the  roundhouse  by  its  feature  of  automatic  adjustment,  and 
is  also  claimed  to  considerably  increase  the  life  of  the  locomotive 
by  eliminating  shocks  due  to  stuck  l)oxes  and  loose  wedges  with 
their  destructive  action  on  crown  brasses  and  rod  bushings. 

The  adjustable  wedge  consists  of  two  parts,  an  adjusting  and 
a  floating  wedge.  The  adjusting  wedge  is  tapered  on  one  side  to 
conform  to  the  taper  of  the  jaw  and  on  the  other  side  to  con- 
form to  tiie  lesser  taper  of  the  floating  wedge.  The  latter  fits 
between  the  adjusting  wedge  and  the  driving  box,  the  thin  end 
being  at  the  bottom.  It  is  made  one-quarter  inch  less  in  length 
than  the  distance  between  the  top  of  the  binder  and  the  top  of 
the  jaw.  The  adjusting  wedge  is  attached  in  the  usual  manner 
to  a  wedge  bolt  which  passes  down  through  the  binder  and  a 
spring  bracket  secured  to  the  lower  side  of  the  binder.     A  coil 


spring  resting  on  the  bracket]  supports  the  adjusting  wedge  by 
means  of  an  adjustable  collar  on  the  wedge  bolt.     The  tensio: 
of   the  spring  keeps  the  adjusting  wedge  up  in  position,   auto 
maticaliy  taking  up  the  slack  due  to  wear. 

..  In  applying  the  wedge  all  \  surfaces  are  smeared  with  pit, 
grease.  Provision  is  made  for!  the  continuous  lubrication  of  thi 
faces  of  the  floating  wedge  frofn  the  oil  pocket  in  the  top  of  the 
driving  box.  A  cavity  near  the*  top  carries  oil  through  the  wedge 
and  distributes  it  over  the  surface  bearing  on  the  adjusting 
wedge. 

The  feature  of  especial  imjiortance  in  the  operation  of  this 
device  is  the  floating  wedge  anq  double-tapered  adjusting  wedge. 
The  clearance  at  the  top  and  lottom  of  the  floating  wedge  al- 
lows it  to  move   up  and  dowrJ  slightly  with   the  movement   of 


.•....•.;■-.■."..     Franklin    Automatic   Adjustable    Wedge      '"'T.  .-   ;       .' 

the  bo.x,  thus  eliminating  all  danger  lof  the  seizing  of  the  wedge 
and  box  surfaces.  Tests  of  the  device  have  been  made  in  service 
on  a  number  of  railroads,  an<l  the  r*  suits  are  said  to  have  been 
satisfactory  in  every  case.  Locomoi  ives  equipped  with  the  ad- 
justable wedge  have  run  from  shopp  ng  to  shopping  without  the 
necessity  of  replacing  rod  busiiings  4^^  without  attention  to  the 
shoes  and  wedges. 


■>^; 


■•';;• -v  V!";';-  .,.-!..'',„.'^ 


BRiyuKTTiNG  m  Canada.— Peat  ai  d  chalk  are  being  exten-! 
sively  used,  it  is  reported,  for  brii  |uetting  in  Canada.  The 
peat  is  mixed  with  coal  breeze  and  tl^en  pressed  into  briquettes. 
Such  fuel  has  been  found  efficient  ani  economical.  Chalk  also, 
of  which  there  are  large  deposits  in  Canada,  can  be  converted 
into  a  profitable  fuel.  If  the  chalk  is  pulverized  and  then  com- 
bined with  a  certain  percentage  of  breeze  and  solidified  tar, 
the  mixture  being  compressed  into  si$all  briquettes  or  pebbles 
about  the  size  of  an  egg,  the  briquettes  burn  with  perfect  sat- 
isfaction. The  fuel  has  the  advantage  of  being  smokeless,  has 
a  high  calorific  value,  and  burns  freel^.— rAe  Engineer. 
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RIVETING  MACHINE 


SAFETY  WRECKER   YOKE 


'  -A  numlter  of  riveters  of  the  type  shown  in  tlie  accompanying 
illustration  have  recently  been  placed  in  service  by  the  Hanna 
Kngineerins  Works,  2059  Elston  avenue,  Chicago.  This  type  of 
riveter  is  designed  for  car  construction  work  and  the  feature  of 
especial  interest  is  the  removable  forged  steel  stake.  This  may 
lie  shaped  to  an}  form  best  suited  to  the  work  on  which  it  is  to  be 


.-   ;  v.;  V     .»,  .  .-,r:  Hanna    Riveter    .-.    ■>,....■•■:■  .;.;,-,:   v=. 

V 

used.  It  is  particularly  adapted  to  truck  and  similar  work  of 
close  dimensions  and  may  be  arranged  for  either  portable  or  sta- 
tionary use. 

The  operating  mechanism  is  of  the  well  known  Hanna  type, 
which  is  designed  to  exert  a  predetermined  pressure  with  every 
stroke.   •"■-'••,..--■,  .-  ■.'■■.  •    ;.■  ■•- •i'v:^■•   •■; /v'.r^.v..^'"'.-:-'"^  ■  •^■■■^■^  '  ■  -   ;:■•-■ 


Set- Screws  as  Rivet  Sets. — A  cup-pointed  set-screw  makes 
a  ver\-  fair  substitute  for  a  rivet  set  in  case  of  a  hurry  job 
when  all  the  regular  tools  are  not  available. — American  Machi- 


Ship  Construction  in  the  Uniteo  State*;— United  States 
shipyards  had  under  con.struction  or  contract  at  the  beginning 
of  the  fiscal  year  July  1,  1915,  according  to  data  obtained  by 
the  Bureau  of  Navigation,  Department  of  Commerce,  65  steel 
merchant  vessels  of  298,426  gross  tons.  This  is  the  largest 
amount  of  work  at  the  corresponding  time  since  July  1,  1907, 
when  134  such  vessels  of  403,473  gross  tons  were  building  or 
contracted  for.  On  the  seaboard,  however,  the  steel  merchant 
construction,  60  vessels  of  288,701  gross  tons,  is  greater  than 
in  any  previcAis  year,  the  nearest  being  63  of  273,865  tons  in 
July,  1901.  Of  the  vessels  now  building,  21  are  bulk  oil  carriers 
of  l.S4,056  gross  tons.  6  colliers  of  2.S,475  gross  tons  and  5  passen- 
ger steamers  of  17,000  tons,  the  rest  being  cargo  boats. — Iron  Age. 


The  illustrations  show  a  simple  wrecker  yoke  developed  by 
J.  W.  Riley,  Sayre,  Pa.,  which  has  not  only  proven  a  conveni- 
ent  appliance    for   the   use   of   the   wrecking   crew,    but   h.ts   re- 


'^-^•'  :  >.- 


'  -'■:.•.'•'.'■:■/,,;.■■-.    Riley  Safety  Wrecker  Yoke 

suited  in  the  prevention  of  chain  breakages  as  well.  The  yoke 
is  a  solid  steel  casting  weighing  about  185  lb.,  and  is  designed 
to  lift  the  heaviest  loaded  steel  cars.  It  is  intended  to  replace 
chains   for  attaching   the   crane   hook   to   the   car   or   other   ob- 


..f\ :;     Vv. .V'       :  .'     Wrecker  Yoke  in  Operation 

struction  to  be  lifted  where  suitable  projections  are  to  be  found. 
One  of  the  illustrations  shows  the  method  of  using  the  device 
to  lift  the  end  of  a  car  by  the  coupler  sliank.  A  considerable 
saving  of  time  is  effected  where  this  device  replaces  chains, 
and  an  increase  in  safet\-  is  also  effected.  It  is  now  in  use  on 
a  number  of  railroads  in  various  parts  of  the  country. 


■•  "^    •■■.•  ■.-.■•.■.?: 
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;>lrHi-ti6ji '  ol".  tlie    vakic-.svat    ami    \al\r    kniitr    is    nirIi    as    to 
«»ft\r    tbf    miiiinuihi    restriction    ti>    tlu     l1<>\v    of    air    from    tiic 


ADJUSTABLE  CAR  STEP 


All  .'Hljiistaltlv  hottoni  ^up  \ay  ]Ki»vwj.ir  roailus  has  noinlly 
T>c«.n  iK\  ilopoil  aiul  j>attnt«.(l  by  (anus  H.  X'aiiclian.  Nfoliili-,  Ala. 
The  (Icvjct  is  ii  >imi>lc  one  and  is  easily  niaiupiilatcd  ironi  the 


•  •■  ■::t 


';...-.         Adjustable    Step    in    Raised    nnd    Lowered    Positions 

;j»lali<>rm  or  vv>tilKik-  of  tlie  coaih.     It    i>  inltnde*!  to  suiMilant 
the  stQol  or  l»ox  whkli  is-now  j:.cnt-rall\  iisfd  at  low  station  plat- 

Tlie  adjustable  St ef)  is  desijitiutl  tor  attaihtncnt  to  tlic  rfv'iilar 
cgr  Kttl)>  and  is  plaoed  hylow  the  hottom  tread.  It  is  operati-d 
by  ia.  lever  l»laccd  on  the  end  of  the  platform,  a  Iiori/ontal  ^\\a\X  is. 
attached  to  the  hack  sirlc  of  the  steps,  arms  at  its  ends  comncting 
with  ihv  upper  ends  of  the  rods  or  side  pieces  whicli  support 
the  tread  of  the  adjiistahlc  step.  .\n  arm  on  tht-  shaft  i>;  con- 
nected with  thclowef  ciid  of  the  operating  lever  liy  a  readi  rod. 
W  hen  not  in  tise  the  adjti'^talile  treail  is  raised  to  a  point  imme 
<liattly  helow  the  hottom  tread  of  the  car  steps.  Its  mo\  cnu-nt 
i^  <liri»t»d  I>\  "juidrs  on  the  si<lf  of  tlu-  car  steps  and  is  limited 
by  ^tojis  when  iif  its  lovvor  i>osilioii.  .'■    -'C--   '-'        ■    :     ' 


:     AITOMATIC  AbJl  STABLE  DRIMNC;  BOX 

A  Vlriviirj;r  l»ox  \Ve<l<4e.  desiRned  to  atitomatically  t.ike  up  the 
Vrcur  hvtweeii  tlie  dri\  ins  T>o.x  and  the  wedue,  has  heen  placed  on 
'the  niurkct  1H'.  the  Franklin  Railway  Supply  (ompany.  New 
York  The  de\  ice  is  intcndetl  to  etVect  a  material  saving  in  labor 
in  the  roiindhoiKe  by  its  featine  of  automatic  adjustment,  ami 
is  ajso  ckiimed  to  cotisiderably  increase  the  life  of  the  locomotive 
by  elimin-atinp:,  shocks  «lue,  to  «.tuck  bo\es  ami  loose  wedtres  with 
tiieir  desiructi\i    action   on  cixwu   brasses  and   rod   )>usliinus. 

The  adjust.ible  wetli^e  »i)nsist>  of  two  parts,  an  adjustin,:;  ajul 
'a  tloatiu-;  wed:.^e.  The  adjiistiuu  uedue  is  tafKred  on  one  side  to 
conform- to  the  taper  of  the' jaw  and  on  tlie  otlur  side  to  con 
form  to  the  lesser  taper  of  the  lloatinv;  wedi^t'.  The  latter  fits 
between  the  adjnstiriu  we<lue  and  the  <Iri\inK  box,  the  thin  end 
being  at  the  bottom.  It  is  made  oiie-iiuarter  inch  less  in  lenyth 
than  the  <listaj>ce  between  the  top  n\  tlie  liinder  and  the  top  of 
the  jaw.  The  adjusting  wedge  i>  attached  in  the  usual  manner 
to  a  wedge  Indt  which  pas-;es  down  through  the  binder  and  a 
si>rii»g  bravket   si-cnred  t»>  the  h>wer  side  of  thf  l»inder      .\   coil 


spring    resting    on    the   br.icketl  sui)i)'>i  ts   the   adjusting   weilge  hy 
means  of  an  adjustable  collarlon  the   wedge  bolt.     Tlie  tensio: 
of    the   spring   keeps   the   a<ljuJtini:    wedge   up   in   position,   aiito 
nTa.tic;dly  taking  up  tin-  slack  dlie  to  wear,    ' 


^    In    a])plyinL:    tin     wi-due    all 


grease. 


roMsiou  iv  made  lor 


taci's  oi  the  lloatiny  wed'..;e  fro 
drixiuL;  box.  A  ca\it>  near  the 
and  distribute'^  it  o\  er  the  si 
w  edu;e. 

The    leature   ol    esjieeial    ini] 

de-vice  is  the  thviline  wed-ue  an( 

The  clearance  at   the  top  ;ind   I 


surfaces  are  smeared  with  pit 
the  continuous  lubrication  of  th< 
1  the  oil  p(Kket  in  the  top  of  tht 
(oi>  carries  oil  tIirout;h  the  wedg<. 
•face    bearing    on    the    adjusting. 

rtauce  in  the  operation  of  thi- 
d(»nble-tapered  adjusting  wedge 
uttom  of  the  lloating  wedge  al 


lows    it    to    move    up   and    down!  slightl>    with    the    movement    oi 
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Franklin    Automatic    Ad 


th(    box,  thiis  eliminatiili:   all  dan.:ei 
and  box  -urfaces.     Test>  t)f  the  de\  ii 
on  a  mimber  of  railroads,  and  the  r 


ustable    Wedge 


»f  the  sii/ip!.:  (>f  the  winlge 
(•  ba^e  been  made  in  service 
stilts  are  said  to  have  been 


satislactorv    in  e\er\    case.      I.oi  tiMH-jives  e<piipped   with   the   adT, 
justable  utdue  ha\e  run   fr«im  shopp  ny  to  shopiiiiiL;   without  the 


tieces>it\   ol   re]>!aciiig  rod  bushiii;.'s 
shtK-s  and  wedges. 


id  without  attention  to  the 


MkKjii  rn.\<;    i\    (  a.n  \i>.\.     .>Vat    ai  d    ciialk    are    being  exten- 
sively   Used,    it    is    nported,    for    briiuettini.:    in    Canada.      The 
peat   is  mixe<l   with  coal  breeze  and  tllen  pressed  into  briquettes.  •. 
I^ucli   fuel  has  be«ii  found  elticient  anH  economical.     Chalk  al.so,  .. 


"anada,  can  be  converted 
l»ul\er!zeil  atid  then  com- 
iree/e    and    solidified    tar. 


ol    which    there  are   larue  deposits   in 

into  a  profitable   fuel.     If  the  chalk  is 

billed    with    ;i    certain    percenta.se    of 

the  mixture  being  compressed   into  siiall   briipiettes  or  pebljles 

about   the  size  of  an  eg^,   the  briqiietre'S  burn   with  perfect   sat- 

isf.ictioii.     The   fuel   has  the  advantagq  of  being  smokeless,  has 

a  hiyh  calorific  value,  and  burns   freel>i     The  /'iif/inrrr. 


■*.  ■  .  *^ 
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RIVETING  MACHINE 


SAFETY   WRECKER    YOKE 


/■A  numliiT  ol'  i-i\<;U*rs  of  the  type  sliown  in  tlu  accoinpanAitii: 
.!  IwstraticMi  Iiavc  rt.Htiitl\  luiii  jihufd  in  s»er vice  by  the  H anna 
i  nt;ineerinu  \\(»rk>.  2U39  J-.Utim  a\ciiin',  Chicaiio.  This  type  of 
liveter  is  (ksi;:iud  for  car  const  nut  ion  work  and  the  feature  of 
(Special  interest  is  the  reniovaltle  fori:ed  steel  stake.  This  may 
I iv  shaped  to  an\   form  hest  sm'ted  to  the  work  on  whidi  it  is  to  1»e 


■■••   .•'■•■.•>■■•.  •:•.  '%■  «•  ,,  ^.■■.  ,:.  Hanna    Riveter      ■.-.■ ''■■\-:l'  ■^.";     ,;  •;■  .••■:-;    .;,'■■ 

used.  It  is  i)articidarl\  adapted  to  tnuk  and  siniihir  work  of 
close  dimensions  and  ma\  lie  arranged  for  eitlier  i)orta1>Ie  or  sta^ 
tionar\-  nse.  \.;    .  V: 

Tlie  oj)tratiii,;;  nieilianisin  i-  of  tlu-  well  known  Haiina  type, 
whicli  is  desii^ned  to  exert  a  predetermined  i>ressure  with  e\er\ 
stroke.     ..:    ::'-•..  :,.    ■'■:.    --'     •,;.        •.        ;.  ■■  -     .-       '- i;    v  ■■-■.■''■:,;   ■■{'■   :',■■■'■':' 


S>r:t-S(Ri:ws   as    Kivit   Si  rs      .\    ciip-polnted   >et-scrc\\    makes 
H    very    fair    snhstitnte    lor   a    ri\et    set   in   case   t»i  a   hurr_\    jol) 


when   all   the   regular  ttw)l«i  .are  not   avaihlhle. 

Mit.  .■  ,    ,,  ■.^■         ;,:  ■■■■}■-'-  y^'  vv.,-'--  -^ 


Aiiu'ritan   J/ii<  /( i- 


Suip  roN?TRi< HON  i\  im:  I'MTiit  Sr\Tt-:s.-  I'nitiHl  Jstates 
shipyards  had  imder  constnlction  or  contract  at  the  IieiiinninL; 
"of  the  fiscal  year  Inly  1.  l*'l.s,  according:  to  data  ohtaiiU"<l  li\ 
the  Htirean  of  Xavipation,  Departmnit  of  ( 'omri-iei'ce*  6^  steel 
merchant  vessels  of  29S.420  pross  ti>tvs.  11ii>i  is  the  largest 
amount  of  work  at  the  corre^pondint;  time  since  July  1,  1*X)7, 
when  134  such  vessels  of  4()3,47vi  :4ross  tons,  were  btiildini^  or 
contracted  for.  On  the  scah<)ar<l.  howevef.- the  stt-t-l  merchant, 
construction,  60  vessels  of  288.701  j;ross  tons,  is  greater  than 
in  any  previous  year,  the  nearest  Iteini;  f»3  of  273,Sfn  tons  in 
.lnl\,  19(11.  t)f  the  vessels  now  huildiiiL;.  21  are  hulk  (»il  carriers 
<>t  l.s4.()5(»  yross  lf»iis,<>  colliers  of  2.>.47.^  iiross  tons  and  .>  passeti- 
jrersteanuTs  ,.f  17.(KKI  tons,  the  r*.  st  luini.;  caryo  hoats.— /;•<>»  Afi~c: 


.  TJie  ilhjstralipns   i^ioiv   a   simple  AV'^reckerytwe  tWvelopetl  r«y 

j.;  V\'.  Riley;  Sa\  re,  Pk.,  « hich  has  iH»t  only   jifoveji  «  <soKvt'niA 

-eiit  appliaijce,  .for  the   iise  of  the   wreckin.u.  crvw:,   |»t*t   h.ys  rcV 


V-,';'-.^.V  ■;':'/  ■■;■;/.:  V:*'*^*^^  Safety  Wrecker  Yoke  ;;:/..  V"  -.•'■■' •; 

stilted  til  the  preventibn  of  jcrhain  1)reaka«€s  as  well.     The  \oke 
is  a  solid  steel  eastinfi  weitihins  alxjut  18.>  lit.,  an<l  is  desifoied; 
to  lift  the  heaviest   loaded  steel  cars.     It   is  intended   to  r«-place 
feliains   lor   Jittachiui;   the  crane   hook   to  the  <at   iw  vther   ol»- 


.'-.  ^"^'■-  ''•';/■';■    Wrecker  Yoke  in  Operation     v;:'--- .••'      /•^"' -"r^'  '  ■':':^.-' 

strocti0n:  fo  lK,^  lifted wliero  stiitalde  pi^ojectiotis  arc  t<>  J»e  toiiiid.' 
<f)ne  of  the  iUnstTatr«^ns  slnm >  tlu-  method  «*f:,tisinu  the  <|ev.ict  ■■, 
to  lift  the  end  of  :t  car  by  the  coupler   shank.      V- considerable 
saving    of   tirtre   is   eflfccted    where    tliis   (le\ ice    replaces    iJiains, 
and  an  ittcreuse  in  safety  is  also  itTectetl.     1|  is  now   in   jse  on". 
k  number  <>f  railroads  in  \  arious  parts  of  ttieeoinitrv.     '  ...  ■ 
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;i.f. 
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Defamtmemt 
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.;  The  Rock  Island  Lines  have  made  arrangements  with  the 
>.i  Railway  Educational  Bureau,  of  Omaha,  Neb.,  to  extend  the 
v!    privileges  of  the  bureau  to  Rock  Island  employees. 

-.r  The  locomotive  forces  at  the  Terre  Haute,  Ind.,  shops  of 
;■;  the  Vandalia  have  been  working  on  full  time— 54  hours  per 
..vweek — since  the  first  of  tlie  month.  The  men  in  the  car  depart- 
'/•   ment  have  been  working  on  this  basis  for  some  time. 

Numerous    facts    which    are    of    interest    in    connection    with 

■".    the  movement   to    secure    South   American   trade   for   industries 

in  this  country  have   been  made  the   subject  of  a  letter   which 

.=*  the  Pennsylvania  Railroad  has  sent  to  the  boards  of  trade  of 

y  70  cities  and  towns  along  its  lines,  •■=.-.,••"  •,.'    .        ■..•..:-..•.. 

The  Stockton  division,  the  Shasta  division  and  the  Sacra- 
mento shops  Iia\e  been  awarded  the  1915  safety  banners 
awarded  annually  l>y  tiie  Southern  Pacific  Company  for  tlie 
greatest  progress  shown  during  the  fiscal  year  in  the  furtherance 
of  "safety  first"  work  on  the  company's  Pacific  system. 

The  locomotive  and  car  shops  built  by  the  National  Trans- 
';  continental  Railway  Commission  at  Transcona,  Man.,  and  here- 
.  to  fore  operated  l)y  the  <  irand  Trunk  Pacific,  have  been  taken 
over  witli  the  National  Transcontinental  line  cast  of  Winnipeg 
■  for  operation  as  part  of  the  Canadian  Government  Railways. 

Between  Broad  street,  Philadelphia,  and  Paoli,  20  miles,  the 
Pennsylvania  Railroad  is  now  running  a  few  trains  by  electric 
power.  The  equipment  of  this  section  of  the  road  for  electric 
traction  has  been  going  on  for  about  two  years,  and  the  ex- 
penditures have  amounted  to  about  $4,00(J,00().  Current  is  sup- 
plied  by   the   Philadelphia    Electric   Company.         ;;•.■•,.•  \ ■;•-.•.    "i. 

The  members  of  the  Russian  Imperial  Railways  Commission, 
who  have  been  in  this  country  for  some  time  on  business  for  the 
government-owned  railways  of  Russia,  are  this  week  making  a 
tour  over  the  main  line  of  the  Pennsylvania  Railroad.  The  com- 
mission is  composed  of  Count  S.  I.  Schulenburg,  president;  Max 
N.  (iroten,  Nicolas  P.  Kemmer,  Alphons  I.  Lipetz  and  Arkadi 
S.  Martynoff.     The  principal  stop  will  be  at  Altoona. 

The  building  of  the  "Salt  Lake  Route-Lhiion  Pacific"  route  at 
the  Panama-California  Exposition  at  San  Diego  has  been 
awarded  a  gold  medal  for  its  unique  features.  The  building 
was  put  up  to  provide  information  to  world  travelers  and  com- 
fort to  exposition  vistors.  It  contains  a  rest  room  for  ladies 
and  children,  with  a  maid  in  attendance,  information  bureau 
and  telephone  booths,  smoking  room  for  gentlemen  and  other 
accommodations.  The  special  rest  room  provided  for  the  en- 
tertainment of  visiting  railroad  men  is  one  of  the  prominent 
features. 

The  Lehigh  Valley  Railroad,  following  the  example  of  the 
authorities  of  the  Pennsylvania  Railroad  and  the  city  of  New 
York,  has  made  a  thorough  physical  examination  of  all  persons 
having  to  do  with  the  preparation  or  serving  of  food  in  public 
places— that  is,  of  all  dining  car  employees.  One  hundred  per 
cent  was  the  condition  reported.  The  examination  included 
also  the  workers  in  the  headquarters  of  the  dining  car  depart- 
ment at  Easton,  Pa.  The  company  had  its  own  surgeons  make 
the  examination,  and  a  strict  standard,  including  personal  clean- 
liness, was  adhered  to.  These  examinations  will  be  made 
periodically.  ■■■:■:'■  -.'^ ■'!'.  '■' ' ■''  \,:\- ■-,^:^i^V''\  :•■ 

Employees  of  various  divisions  of  the  Grand  Trunk  system 
are  forming  associations  for  the  organization  of  systematic  and 
permanent  methods  of  contribution  for  war  purposes.  The 
Grand   Trunk   Patriotic    .Association   of    Toronto   has   been   or- 


ganized with  the  following  ottters :  President,  H.  E.  Whit- 
temberger;  chairman,  G.  E.  Peppll ;  vice-chairman,  \\".  S.  Wil- 
son;   secretary,    J.    A.    Murphy,  jand    treasurer,    J.    Gray.      The 


atriotic    Association    has    also 

as   chairman.      Subcommittees 

system   of   monthly  collections 


Barrie  Division  Railwaymen's 
been  formed,  with  P.  J.  Lynch 
will  be  arranged  to  establish  a 
until  the  end  of  the  war,  the  an.ounts  realized  being  expended 
on  such  articles  from  time  to  ume  as  are.  decided  to  be  de- 
sirable. ■  ■.»'.0  '■  '^''.  '^r--'  ['■■i^  ':'ji':-'A-/---':-  -■'  I-'---  %'■■'? 

To  show  the  magnitude  of  autdmobile  traffic  on  Long  Island 
General  Manager  McCrea,  of  the  Long  Island  Railroad,  has  had 
a  count  made  of  the  motor  cars  nriven  across  his  tracks.  On 
Sunday,  August  8,  at  the  Alerricki  Road  crossing,  in  Springfield, 
9,408  automobiles  passed  between  1  midnight  and  midnight.  Of 
these  4,245  were  eastbound  and  5,163  westbound.  .\t  the  Barnum 
Island  road  crossing,  on  the  Lopg  Beach  branch,  4,739  cars 
passed  in  the  same  period,  of  whjch  2,620  were  eastbound  and 
2,119  westbound.  In  the  single  hoiir  from  11  a.  m.  to  noon  on 
Sunday,  845  motor  cars  passed  ovir  the  Merrick  road  crossing. 
This  is  at  the  rate  of  more  than'  14  cars  a  minute,  or  about 
one  every  four  seconds.  Nearly  ^11  of  these  cars  must  have 
crossed  the  Long  Island  tracks  ai  other  points,  not  once  but 
several  times.  The  road  has  been  iiuthorized  by  the  supervisors 
of  Nassau  county  to  install  at  cert^n  points  traffic  posts  similar 
to  those  used  by  the  New  York  C  ity  traffic  squad,  to  serve  as 
route   indicators    for   motorists. 


CAR  AND  LOCOMOTIVE  ORDERS  IN  SEPTEMBER 

During    the    month    of    Scptembar,    orders     for    locomotives. 


freight  cars  and  passenger  cars  wer 


Domestic 
Foreign     . 

Total     . 


Locoi 
tive 

.      157 
47 


reported  as  follows 


20^ 


Freight 
Cars 
5,495 


5,495 


Passenger 
Cars 


61 


.\mong  the  more  important  orders  for  locomotives  were  the 
following :  Chicago,  St.  Paul,  Minntapolis  &  Omaha,  4  Pacific 
and  6  Mikado  type  locomotives,  Amef ican  Locomotive  Company ; 
the  Texas  &  Pacific,  7  Santa  Fe  type  ind  6  switching  locomotives, 
Baldwin  Locomotive  Works;  the  Servian  Government,  15  Prairie 
type  locomotives,  American  Locomotne  Company;  the  Philadel- 
phia &  Reading,  20  Mikado  type  locdmotives,  Baldwin  Locomo- 
tive Works ;  the  Madrid,  Saragossa  &[ Alicante  Railway  of  Spain, 
25  12-wheel  locomotives,  American  Locomotive  Company;  the 
Norfolk  &  Western,  30  Mallet  type  lotomotives,  American  Loco- 
motive Company ;  the  Erie,  33  Santa  Fe  type  locomotives,  18  to 
American  Locomotive  Company,  lOi  to  Baldwin  Locomotive 
Works  and  5  to  Lima  Locomotive  Corporation,  and  the  Chicago 
&  North  Western,  12  Pacific  type,  12  JMikado  type,  10  switching 
and  one  narrow-gage  locomotive,  Artierican  Locomotive  Com- 
pany. 

Among  the  more  important  freight 
lowing :  The  Erie,  300  gondola  cars, 
pany;  the  Atchison,  Topcka  &  Santa  He,  500  stock  cars,  Pullman 
Company ;  the  Chicago  &  North  Western,  500  ore  cars,  American 
Car  &  Foimdry  Company ;  the  Western  Maryland,  200  automobile 
cars.  Western  Steel  Car  &  Foundry  C  ampany,  and  650  gondola 
cars.  Standard  Steel  Car  Company,  an|l  the  New  York  Central, 
1,000  freight  cars  each  from  the  Standard  Steel  Car  Company 
and  the  Pressed  Steel  Car  Company  for  the  Pittsburgh  &  Lake 
Erie  and  500  box  cars  from  American  Car  &  Foundry  Company 
for  the  Cincinnati  Northern. 


car  orders  were  the  fol- 
Standard  Steel  Car  Cora- 


The  two  largest  orders  for  passengei 
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cars  were  those  of  the 
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(-entral  of  New  Jerse\',  which  ordered  25  coaches  and  5  baggage 
cirs  from  the  Harlan  &  HolHnRsworth  Corporation,  and  the 
1  'claware  &  Hudson,  which  ordered  9  coaches  and  6  baggage 
c  irs  from  the  American  Car  &  Foundry  Compam'  and  9  coaches 
from  the  Barney  &  Smith  Car  Company/      .-.v;:^-:::  :,-ivTy^^ 


Personals 


MEETINGS  AND  CONVENTIONS 


Engineers'  Society  of  Western  Femisykania. — At  the  regular 
limonthly  meeting  of  the  mechanical  section  of  the  Ensiineers' 
Society  of  Western  Pennsylvania,  to  be  held,  in  the  society 
rooms  in  the  Oliver  building,  Pittsburgh,  on  October  5,  \\'ill 
be  presented  a  symposium  on  gas  welding  and  ciUting.  Papers 
will  be  presented  by  C.  K.  Bryce,  engineer  of  the  Oxweld  Acety- 
lene Company,  Newark,  X.  J.,  on  "Use  in  Welding  Heavy 
Parts;"  by  J.  B.  Henry,  general  superintendent  of  the  Union 
Steel  Casting  Company,  Pittsburgh,  Pa.,  on  "Use  in  Steel  Foim- 
dries,"  and  by  A.  F.  Mitchell,  assistant  to  superintendent  of  the 
armor  plate  department  of  the  Carnegie  Steel  Company  «it 
Homestead,  on  "Use  in  Steel  Mills."  "  r^:  '  •        '  •-   S-    • 

The  thirty-fourth  annual  convention  of  the  American  Electric 
Railway  Association  will  be  held  in  San  Francisco,  Cal.,  from 
October  4  to  8.  Simultaneously  there  will  also  be  held  the 
annual  conventions  of  the  .\merican  Electric  Railway  .Account- 
ants' Association,  the  .\merican  Electric  Railway  Engineering 
Association,  the  American  Electric  Railway  Claims  Association, 
the  American  Electric  Railway  Transportation  and  Traffic  As- 
sociation and  the  American  Electric  Railway  Manufacturers' 
Association.        . 


'■The  fotlowing   list  yizTS    names  of  secretaries,   dates  of   next   or  regular 

iiu'etiiif/s  and  f'laces  of  wectiui;  of  mechanical  assnciations: 

.Am  Brakk  A.sso(i.\tio.n-. — F.  M.  Nellis,  5i  State  St.,  Boston,  Mass,  "        ,  "v-  ; 

A.MERic.\N  Railroad  Mastkr  Tinnkrs.  Coppersmiths  and  Pipefitters'" 
Association. — W.    E.   Jones,   C.   &    N.   W.,   .^814   Fulton   St.,   Chicago. 

American  Railway  Master  Mechanics'  Association. — J.  W.  Taylor,  Kar 
pen   Building,   Chicago. 

American  Railway  Tool  Foremen's  Association.  -Owen  D.  Kinsey,  Illi- 
nois ("entral,   Chica.ao. 

American  Sociktv  for  Testing  Materials.-  Prof.  E.  Marburg,  University 
of  Pennsylvania,  Philadelphia,  Pa. 

American  Society  of  Mechanical  Enginkeks. — Calvin  W.  Rice,  29  W. 
Thirty-ninth  St.,  New  York.  Annual  meeting,  December  7-10,  1915, 
New   York. 

Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  N.  W.,  Room  411,  C.  &  N.  W.  Station,  Chicago.  Annual  meeting 
October,    1915. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  841  North  Fiftieth 
Court,  Chicaijo.  Second  Monday  in  month,  except  July  and  August, 
Lytton   Building,   Chicago.  ;, 

Chief  Interchange  Car  Inspectors'  and  Car  F'oreman's  Association.— 
S.   Skidmore,  946  Richmnod   St.,  Cincinnati,   Ohio. 

International  Railway  Fcel  Association, — C.  G.  Hall,  922  McCormick 
Buildins;,  Chicago. 

International  Railway  General  Foremen's  AssociATioN.^William  Hall, 
1126  W.  Broadway,  Winona,  Minn. 

International  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,    Lima,   Ohio. 

Master  Boiler  Makers'  .Association. — Henry  D.  V^ought,  95  Liberty  St., 
New   York. 

Master  Car  Builders'  Association. — J.  W.  Taylor,  Karpen  Building, 
Chicago. 

Master  Car  and  Locomotive  Painters'  Association  of  U.  S.  and  Canada.-— !-.. 
A.    P.    Dane,   B.    &   M.,   Reading,   Mass.  ■   "■ 

■Niagara    I'kontier    Car    Men's    Association. — E.    Frankenberger,    623    Bris- 
bane   Building,    Buffalo,   N.    Y.      Meetings   monthly. 

Railway  Storekeepers'  .Ass*>ciation. — J.  P.  Murphy,  Box  C,  Collinwood, 
Ohio. 

Traveling  Engineers'  Association. — W.  O.  Thompson,  N.  Y.  C.  R.  R., 
East    Buffalo,    N.    Y. 


//  is  our  desire  to  make  these  columns  cover  as  completely  as - 
possible  all  the  changes  that   take  place  in   the   mechanical  de-: 
partments  of  the  raihcays  of  this  country,  and  «v  shall  greatly, 
appreciate  any  assistance  that  our  readers  may  give  us  in  helping-: 
to  bring  this  about.  ^'■ 

•;■;■,■■•:  ■■^:"  GENERAL  ■,^-' ;:.  •:.-^:-:'  -- '^■"'-•-  •■•^- •  •  • 

P.  E.  B.\sr  has  been  appointed  general  fuel  inspector  of  the 
Delaware  &  Hudson,  with  headquarters  at  W'atervliet,  N.  Y.      . 

W".  M.   ScHMALZREin  has  l>een  appointed  general  inspector  of 
passenger  and  freight  cars  for  the  Texas  &  Pacific  at  Marshall,  j 
Tex.     ';,../■...;■.•.■  -    ;   ■  v-,v- '■•■^:     •--■       .■-'■';.■■ -v'-;;--.^- -■•;-:- -'•     •.  =  -•/:;•". 

F.    W'.    Bo.xRDMAX   lias   !.'?en   appointed   assistant   to   the   me- 
chanical   superintendent   of    the    Te.\as   &   Pacific    at    Marshall,. 
Tex.  :-        '  '{■--'  :■■ 

\\ .  W.  W'.\RXKR,  general  foreman  of  the  Erie  car  repair  shops; 
at  Marion,  Ohio,  has  been  promoted  to  the  general  foremanship,. 
of  the  steel  car  repair  shops  at  Cle\eland,  Ohio..     ;";    ..■...,>  ../rV: 

W  .  H.  OwEXS,  master  mechanic  of  the  Southern  Railwa:y  at 
South   Richmond,   \'a.,   has   been   appointed   mechanical   member;: 
of  the  valuation  department  of  the  Southern  Railway. 

F.  O.  HAVMovn.  superintendent  of  the  Bingham  &  Garfield 
Co.,  with  headquarters  at  Magna,  L'tah,  has  J>een  appointed  also 
assistant  superintendent  of  motive  power  and  car  departments.  •  .- 

H.  J.  White,  formerly  general  foreman,  car  department,  Que-- 
bec  grand  division  of  the  Canadian  Northern  at  Joliette,  Que.^,' 
has  been  appointed  supervisor  of  car  work  on  all  lines  east  of 
Port  Arthur,  Out,  with  office  at  Toronto,  Ont. 

TE;   T.  Harris,  master  mechanic  of  the  Chicago,   Rock  Island 
&  Pacific  at  Trenton,  Mo.,  has  been  appointed  acting  mechani-' 
cal   superintendent  of  the  Second  district  with  head(iuarters  at: 
Topeka,  Kan.,  succeeding  G.  W.  Lillie,  resigned..^  ,  ......  ;.,.."; 

W'iLi.i.wi  C.  Smith,  who  was  appointed  assistant  mechanical 
superintendent  of  the  Missouri  Pacific-St.  Louis,  Iron  Mountain 
&:  Southern  on  September  1,  was  born  on  September  25,  1869,  in 
Michigan.  He  was  educated  in  the  common  schools  and  entered 
railway  service  on  December  7,  1887.  From  that  time  until 
.\pril,  1895,  he  served  as  machinist  apprentice  and  machinist  on' 
the  Missouri  Pacific  Railway;  from  April  to  November,  1895,  he 
-was  a  machinist  on  the  .\tchison,  Topeka  &  Santa  Fe ;  from 
November,  1895,  to  January,  1897,  he  was  gang  foreman  on  the 
Missouri  Pacific  at  Kansas  City,  Mo. ;  from  January,  1897,  to 
January,  1902,  machinist  and  shop  foreman  at  Osawatomie,  Kan. ; 
January,  1902,  to  January,  1905,  division  foreman  at  Hoisington, 
Kan. ;  January,  1905,  to  February,  1906,  master  mechanic  at  Ft. 
Scott,  Kan. ;  February,  1906,  to  July,  1912,  master  mechanic  at 
Kansas  City,  Mo.;  July  1,  1912,  to  September,  1915,  general  mas- 
ter mechanic  of  the  Western  division  of  the  same  road.    •.■■■;" 

'      J.   E.   O'Brif.x,   who  has  been   appointed  mechanical   superin-'- 
tendent    of    the    Missouri    Pacific-St.    Louis,    Iron    Mountain    & 
Southern,   was  born  on  December  4,   1876,  at  Stillwater,   Minn. 
He  completed  his  education  at  the  University  of  Minnesota  in 
1898   ;iiid    in    the   same   year   entered    railway   service   as    special 


•''■■■- ' 


RAILROAD  CLUB  MEETINGS     : 


Club 

Next 
Meeting 

Title    of    Paper 

Author 

Secretary 

Address          '               ' 

Canadian     

Central     

New     England 

Oct.    12 
Nov.    12 
Oct.   19 
Oct.    15 
Oct.   22 
Oct.    11 
Oct.    8 

Oct.'   19 

Electric    Lighting   of   Railway   Cars 

The    Architect    in    Railroading 

E.  S.  M.  McNab. . .  . 

L.   G.    Morphy 

W.    R.    McKeen..... 

Fames    Powell .... 
Harry    D.    Vought 
sVm.    Cade,   Jr. .  .  . 
Harry    D.    Vought 
I.    B.    Anderson.  . 
P.    O.    Robinson.  . 
B.    W.    Frauenthal 

A.    J.    Merrill 

Tos.    W.    Taylor.. 
Louis   Kon. 

St.    Lambert,    Que. 

95    Liberty    St.,    .New    York.  "■'■:'. 

683    Atlantic    Ave.,    Boston,    l^ass. 

New     York 

95    Liberty    St.,    New    York. 

207    Penn    Station.    Pittsburgh.    Pa. 

C.   &  O.   Ry.,   Richmond,   Va. 

Union    Station,    St.    Louis,    Mo. 

Box    1205,  Atlanta,  Ga.                            i^ 

1112    Karpen    Bldg.,    Chicago.    lU. 

Box    1707.    Winnipeg.    Man.          -      "- 

Pittsburgh        

Annual      Meetini?.  ..       ...                

Richmond     

St.     Louis 

South'n    &    S'w'rn... 

Western     

Western    Canada 

Signaling    in    (Jeneral 

Fires    from    Locomotive    Sparks 

H.    W.   Griffin 

L.   W.   Wallace 
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apprentice  with  the  Nortiiern  Pacific  at  Livingston,  Mont.  From 
November  1,  190L  to  November  25,  1903,  he  had  charge  of  the 
general  inspection  of  material  and  tests  at  St.  Paul,  Minn. 
From  that  time  until  December  1,  1904,  he  served  as  master 
mechanic  of  the  Dakota  division  at  Jamestown,  N.  D.,  follow- 
ing which  he  held  the  position  of  assistant  shop  superintendent 
at  South  Tacoma,  Wash.  From  August  1,  1909,  to  January  1, 
1910,  he  was  mechanical  engineer  of  the  same  road  at  St.  Paul, 
Minn.  On  January  1,  1910,  he  became  superintendent  of  motive 
power  for  the  Western  Pacific  at  San  Francisco,  Cal.,  and  held 
this  position  until  October  8,  1913,  when  he  was  appointed  as- 
sistant mechanical  superintendent  of  the  Misouri  Pacific,  with 
headquarters  at  St.  Louis,  Mo.  In  his  new  capacity  as  me- 
chanical superintendent  Mr.  O'Brien  will  remain  in  St.  Louis. 

W.  O.  Thompson  has  been  appointed  superintendent  of  roll- 
ing stock  of  the  New  York  Central  for  the  lines  west  of 
Buffalo,  with  headquarters  at  Cleveland,  Ohio.  Mr.  Thomp- 
..,..,  son    was    born    in    July, 

1861,  at  Clayton,  Mich., 
and  was  educated  at  .Ad- 
rian, Mich.,  high  schools. 
He  began  railway  work 
in  1880,  on  the  Ft. 
Wayne,  Jackson  &  Sag- 
inaw, and  remained  with 
that  road  until  it  be- 
came a  part  of  the  Lake 
Shore  &  Michigan 
Southern.  From  1884 
to  1890  he  served  as  a 
locomotive  engineman, 
and  then  was  appointed 
traveling  engineer  of  the 
Lake  Shore  &  Michigan 
Southern,  remaining  in 
that  position  until  Au- 
gust, 1893.  He  was  then 
engine  despatcher  from 
1893  to  1900  on  the  same 
''       ''■'''  road.     In    1901    he    was 

appointed  general  locomotive  inspector  of  the  New  York  Central 
&  Hudson  River.  The  following  year  he  was  appointed  super- 
intendent of  motive  power  on  the  Rome,  Watertown  &  Ogdens- 
burg  division,  and  in  1907  became  district  master  car  builder  at 
East  Buffalo,  N.  Y.,  which  position  he  held  at  the  time  of  his 
recent  appointment  as  superintendent  of  rolling  stock  for  the 
..New  York  Central  lines  west  of  Buffalo.    ,.  ., 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF 

■v\.-:-V'-:..,..';;;vr;;.  J  ;:.■>•:    ENGINES 

T.  A.  Albright,  foreman  engineer  of  the  Texas  &  Pacific,  has 
been  appointed  road  master  mechanic,  with  headquarters  at 
Marshall,  Tex.        ,  ,  ,    ..... 

R.  M.  BoLDRiDGE  has  been  appointed  master  mechanic  of  the 
Appalachicola  Northern,  with  ofiice  at  Port  St.  Joe,  Fla.,  suc- 
ceeding J.  P.  Dolan,  resigned.      • '.•  •:    .■^*  ;■  ...      . 

JoHX  R.  BowEN  has  been  appointed  assistant  road  foreman  of 
engines  of  the  Delaware  &  Hudson  at  Oneonta,  N.  Y.,  succeed- 
ing C.  D.  Perry,  promoted. 

F.  C.  Carlson,  assistant  master  mechanic  of  the  Texas  & 
Pacific,  has  resigned  to  become  master  mechanic  of  the  Inter- 
national &  Great  Northern,  with  headquarters  at   San  Antonio, 

Texas.' '''■t'-^'-/:r.-y'--''.l'.~'  '- 

■'•  D.  I.  Clough,  master  mechanic  of  the  Oregon  Electric  and 
the  United  Railways,  at  Portland,  Ore.,  has  had  his  jurisdic- 
tion extended  to  include  the  Spokane  &  Inland  Empire.    .  .^  . 

;.  W.  H.  Fletcher  has  been  appointed  district  master  mechanic. 


Thompson 


division  of  the  Canadian   Pacific 
L.  G.  Roblin,  resigned. 

jeen  temporarily  appointed   road 
rthern  Pacific  at  Pasco,  Wash., 


District  No.   1,  Lake  Superior 
at  North  Bay,  Ont.,  succeedinjj 

Joseph  Peter  Heinzer  has 
foreman  of  engines  of  the  N 
succeeding  Robert   Erwin  Willlinson. 

T.  C.  Hudson,  division  master  mechanic,  Quebec  grand  divi- 
sion of  the  Canadian  Northerr  at  Joliette,  Que.,  has  had  his 
jurisdiction  extended  over  the  car  department. 

Grant  W.  Lillie  has  been  af  pointed  master  mechanic  of  the 
Bingham  &  Garfield,  with  headquarters  at  Magna,  Utah. 

P.  Linthicum,  assistant  superintendent  of  shops  of  the  Chi- 
cago, Rock  Island  &  Pacific  at  Bilvis,  111.,  has  been  appointed 
acting  master  mechanic  of  the  \iissouri  division  with  headquar- 
ters at  Trenton,  Mo.,  succeedingi  E.  J.  Harris.  ,  .^        ,, 

J.  H.  McAlpine,  formerly  locomotive  foreman  of  the  Cana- 
dian Northern  at  Winnipeg,  has  been  appointed  master  mechanic 
with  jurisdiction  over  territory .  between  Parry  Sound,  Port 
Arthur  and  Cedar  Lake,  Ont.,  wifh  office  at  Parry  Sound,  Ont. 

C.  D.  Perry,  assistant  road  foreman  of  engines  of  the  Dela- 
ware &  Hudson,  has  been  appoii^ted  road  foreman  of  engines 
with  office  at  Oneonta,  N.  Y.,  succeeding  O.  E.  Ackart,  assigned 
to  other  duties. 

William  Victor  Wicks  has  been  promoted  from  locomotive 


engineer  of  the  Northern   Pacific 
man  of  engines. 


to  the  position  of  road  fore- 


•      '"  CAR  DEPARTMENT'^     '  =        ^    '  '^ 

G.  E.  Decker  has  been  appointed  car  foreman  of  the  repair 
yard  of  the  Grand  Trunk  Pacific  a|  Transcona,  Man.,  succeeding 
r.    Reeves.  I  ..-..:•.  ..--"■■  .";V.... 

I  ■  ',  ■        '  ^  "     *■"■ 

Ralph   L.   Chandler  has  been  appointed  district  master  car 

builder  of  the   New   York   Centra  ,   with   headquarters   at   East 
Buffalo,    N.    Y.      Mr.    Chandler    \vj  s   born   on   June  4,    1875,   at 

Milford,  N.  Y.,  and  was 
educated  in  the  public 
and  high  schools  of  Buf- 
falo, N.  Y.  He  began 
railway  work  on  June 
28,  1891,  with  the  New 
York  Central  &  Hudson 
River  and  served  as  ma- 
chinist's apprentice  until 
October,  1894.  He  was 
then  to  December  of  the 
following  year  a  ma- 
chine hand  in  the  mill 
of  the  Pullman  Com- 
pany at  Buffalo.  From 
January,  1896,  to  Sep- 
tember, 1897,  he  was  car 
builder  with  the  Amer- 
ican Car  &  Foundry 
Company,  at  Buffalo,  and 
then  re-entered  the  ser- 
vice of  the  New  York 
Central  &  Hudson  River 
as  car  repairer.  He  was  promoted  to  foreman  in  January,  1898, 
becoming  assi.stant  general  foreman'  in  September,  1900,  and 
three  years  later  was  appointed  piecework  foreman  on  the 
western  division.  In  January,  1911,  he  was  appointed  superin- 
tendent of  shops  at  East  Buffalo,  and  the  following  August 
was  made  division  general  foreman  of  the  Pennsylvania  divi- 
sion of  the  same  road.  On  October  22,  1912,  he  was  promoted 
to  supervisor  of  piecework,  covering  the  car  and  locomotive 
departments,  which  position  he  held  at  the  time  of  his  recent 
appointment    as   district   master   car   boilder   of   the    New   York 


R.  L.  Chandler 
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Central,  with  headquarters  at  the  East  Buffalo  car  shops,  as 
above  noted.    .  :.....  :■.,-.,.   ;,.    ..  .;;      ,  _ ,. .;     ..;;.■...  ■  -,-  y-  .,     .-..:" 

A.  M.  HiLBORN  has  been  appointed  general  car  foreman  of  the 
Illinois  Central,  with  office  at  Memphis,  Tenn.,  succeeding 
E.  A.  Nix.  "-  "■: 

•■"A.  P.  Jander  has  been  appointed  general  foreman  of  the  Atchi- 
son, Topeka  &  Santa  Fe  at  Trinidad,  Col.,  succeeding  P.  B. 
Coffelt,  deceased.  ;,..;:  >  v.  :^■:^ .  ■;:■.;■■       ■    v  •••i    ;•    :  :  -  .;  ^X     •.■    ■■•■  ■ 

'-■y^/iCr, ->■'%■  SHOP  AND  ENGINE  HOUSE    •'■?:';.• />^:V;^■^■c 

J.  J.  Carey,  master  mechanic  of  the  Texas  &  Pacific  at  Mar- 
shall, Tex.,  has  been  appointed  superintendent  of  shops  in  that 
city.       ,  - ;.. •;r.:   aJ ::■:    ■■■..:'■;;■..:  r:-:  :■  ■  ,\. ■.:::/■■■  '.■'..  ■  :'\^: .-  t--,"^-  ■■•*-:-■;.-  " 

L.  A.  Cleary  has  been  appointed  general  foreman  of  the  Ca- 
nadian Pacific,  with  supervision  over  the  back  shop  and  round- 
house at  McAdam,  N.  B.,  succeeding  W.  Wells,  transferred. 

"  John  H.  Pontius,  general  engine  inspector  of  the  Pennsyl- 
vania Lines  west  of  Pittsburgh  at  Columbus,  Ohio,  has  retired 
after  50  years  of  continuous  service  with  the  road.        .:  ;    :.»..;..• 

•.••■  John  D.  Rogers  has  been  appointed  assistant  roundhouse  fore- 
man of  the  Oregon  Short  Line,  at  Pocatello,  Idaho.      ...-■•.   .;'. 

H.  Shaler  has  been  appointed  locomotive  foreman  of  the  Ca- 
nadian Northern  at  Crowsnest,  B.  C,  succeeding  J.  A.  Mad- 
dick. 

"J.  S.  Schneider,  machine  shop  foreman,  has  been  appointed 
general  foreman  in  charge  of  the  erecting  and  machine  shop  of 
the  Texas  &  Pacific  at  Marshall,  Tex.      X...    .'>•..;;:, ',  .'^v:7^;'V--r  ' 

,.:•..  W.  B.  Wood  has  been  appointed  acting  assistant  superin- 
tendent of  shops  of  the  Chicago,  Rock  Island  &  Pacific  at 
Silvis,  111.,  succeeding  P.  Linthicum,  promoted. 

G.  H.  Laycock,  heretofore  locomotive  foreman  of  the  Grand 
Trunk  Pacific  at  Endako,  B.  C,  has  been  appointed  locomotive 
foreman  at  Jasper,  Alta.,  succeeding  D.  W.  Hay.    :..^v:y  .'.."•; -'' 

:■'     ~  PURCHASING  AND  STOREKEEPING         ^       - 

5  G.  C.  Harpke  has  been  appointed  storekeeper  of  the  Lake 
Superior  division  of  the  Northern  Pacific,  at  Duluth,  Minn., 
succeeding  W.  L.  Peabody.  ^  VV^  \  ,  ^r  ;^'v-^  >^: r^j;:;.;  :;i;y-^^^0 

•  ■  W.  L.  Peabody,  storekeeper  of  the  Lake  Superior  division  of 
the  Northern  Pacific,  with  headquarters  at  Duluth,  Minn.,  has 
been  appointed  storekeeper  of  the  St.  Paul  division,  with  office 
at  Mississippi  street,  St.  Paul,  Minn. 


Obituary 


Mendes  Cohen,  a  former  well-known  railroad  engineer,  died 
at  his  home  in  Baltimore,  Md.,  on  August  13,  at  the  age  of  84. 
Mr.  Cohen  began  his  career  in  the  locomotive  works  of  Ross 
Winans,  at  Baltimore.  From  1851  to  1855  he  was  in  the  engineer- 
ing department  of  the  Baltimore  &  Ohio  Railroad.  From  1855 
to  1875  he  served  the  following  companies  as  superintendent, 
assistant  superintendent,  controller  or  president :  The  Hudson 
River  Railroad,  the  Ohio  &  Mississippi,  and  the  Philadelphia  & 
Reading;  the  Lehigh  Coal  &  Navigation  Company,  and  the  Pitts- 
burgh &  Connellsville  Railroad.  He  was  long  president  of  the 
Maryland   Historical  Society,  retiring  only  two  years  ago. 

J.  J.  Moran,  formerly  master  mechanic  of  the  Houston  & 
Texas  Central  at  Ennis,  Tex.,  died  on  July  29,  at  Marlow,  Okla., 
at  the  age  of  66  years.    .j:-r^'0\.  ■r■■'^i''•':■.[:■:'^y/  iy.c-^^--'^ 


French  Embargo  on  Machine  Tools.— Machine  tools  and 
parts  thereof  have  been  placed  on  the  embargo  list  by  France, 
effective  August  1. — Iron  Age.    V.'v'v  :  .v:  -r'.;   '■■^•^.V 


:ft      Supply  Trade  Notes  V^   ' 

C.  B.  Bouton,  formerly  president  of  the  Union  Foundry 
Works,  Chicago,  died  at  his  home  in  that  cit>'  on  August  26.  ' 

The  Boss  Nut  Company,  Chicago,  has  moved  its  offices  from 
the  Railway  Exchange  Bnilding  to  1744-48  North  Kolmar  ave- 
nue.   ....     ...    ..:-  ^^..   ,..;.•  ..         ..  ._.     ..;.      ,     .-...;■    V  ■.-■.-.:=:..,;..     .V--    -■:..    ,.-    : 

The  Pratt  &  Whitney   Company,   New  Vork,  has  moved  its 

Chicago    sales    office    to    the    Sharpies    building   on    W  ashington 
boulevard  and  Jefferson  street.  ' 

W.  Van  Ausdall,  an  electrical  engineer  of  Cincinnati.  Ohio, 
has  been  appointed  superintendent  of  the  C.  &  C.  Electric  & 
Manufacturing  Company,  Garwood,  N.  J.      .^:;.;v  ;....:■• ---•.,.; 

E.  D.  Graff,  for  se^'eral  years  in  the  sales  department  of  the 
Pittsburgh  office  of  Joseph  T.  Ryerson  &  Sons,  has  been  trans- 
ferred to  the  sales  department  of  the  Chicago  ottice. 

Alexander  Wilson,  for  many  years  superintendent  of  the 
railroad  department  of  the  Cambria  Steel  Company,  died  at  his 
home  in  Johnstown,  Pa.,  on  August  30  at  the  age  of  75.     v--  :"-.-: . 

The  Franklin  Railway  Supply  Company,  New  York,  has 
opened  an  office  in  the  Transportation  building.  Montreal,  Ca- 
nada, in  charge  of  J.  S.  Coffin,  Jr.,  Canadian  sales  manager. 

The  Loco  Light  Compan\-,  Indianapolis,  Ind.,  has  been  incor- 
porated for  the  manufacture  of  headlights,  with  a  capital  of 
$10,000,  and  directors,  R.  H.  Pyle,  L.  J.  Isbell,  G.  D.  Thornton. 

The  Q  &:  C  Company,  New  York,  has  secured  exclusive  con- 
trol of  the  Peffer  air  brake  hose  protector,  which  was  previ- 
ously- sold  by  the  ailway  Economj'  Device  Company,  Chicago. 
This  device  will  henceforth  be  known  as  the  Q  &  C-Peffer  hose 
protector. 

David  Newhall  has  opened  an  office  in  the  Lincoln  Building, 
Philadelphia,  Pa.,  and  represents  in  the  eastern  district  the 
National  Boiler  \\'ashing  Company,  and  the  National  Waste 
Company,  both  of  Chicago.  Mr.  Newhall  will  handle  also  vari- 
ous lines  of  railway  and  mill  supplies. 

W.  H.  P.  Fisher  has  been  appointed  sales  manager  of  the 
L.  M.  Booth  Company  of  New  York,  manufacturers  of  the  Booth 
water  softeners.  Mr.  Fisher  has  been  selling  water  softening 
plants  to  railroads  for  12  years.  He  will  make  his  headquarters 
at  the  company's  engineering  department  in  Jersey  City,  N    J. 

A.  Q.  Tucker,  vice-president  of  the  Hydraulic  Press  Manti- 
facturing  Company,  Mt.  Gilead,  Ohio,  has  been  elected  presi- 
dent, succeeding  M.  Burr  Talmage ;  W.  G.  Beebe  has  been 
elected  vice-president,  succeeding  Mr.  Tucker ;  F.  ^.  McMillin 
continues  as  general  manager  and  secretary,  and  M.  W.  Spear 
has  been  elected  treasurer,  succeeding  H.  B.  McMillin. 

The  S.  K.  F.  Ball  Bearing  Company  was  incorporated  in  Hart- 
ford, September  4,  with  $2,000,000  capitalization,  to  engage  in 
the  manufacture  of  ball  bearings.  The  former  American  S.  K. 
F.  Ball  Bearing  Company  has  been  a  selling  organization  for  the 
bearings  made  by  the  parent  Swedish  Company  known  as  the 
Aktie  Bolaget  Svenska  KuUagerfabriken  of  Gothenburg.  The 
new  company  will  build  a  factory  at  Hartford  to  manufacture 
bearings  in  this  country,  but  the  S.  K.  F.  steel  will  be  imported 
from   Sweden. 

H.  M.  Roberts,  until  recently  railroad  representative  of  the 
General  Lead  Battery  Company,  has  been  appointed  Wles  engi- 
neer of  the  railroad  department  of  the  Edison  Storage  Batter>' 
Company,  Orange,  N.  J.  Mr.  Roberts  graduated  in  1905  from 
the  Sheffield  Scientific  School  with  the  degree  of  electrical  en- 
gineer, and  for  six  years  was  connected  with  the  engineering  de- 
partment of  the  New  York  Telephone  Company  in  power-plant 
work.  He  later  spent  several  years  in  general  contracting  engi- 
neering on  railroad  and  other  large  enterprises  with  James  Stew- 
art &  Co.,  Inc.,  New  York. 
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The  du  Pont  powder  interests  have  made  a  large  investment  •. 
in  shares  of  the  Baldwin  Locomotive  Works.  It  has  been  re- 
ported that  they  have  secured  enough  of  the  stock  to  give  them 
control,  but  Pierre  S.  du  Pont,  the  president  of  the  du  Pont 
de  Nemours  Company,  has  refused  either  to  confirm  or  deny 
the  report.  The  Baldwin  Locomotive  Works  has  been  a  cor- 
poration in  its  present  form  only  since  June  7,  1911.  At  that 
time  it  acquired  the  property  of  Baldwin  Locomotive  Works, 
incorporated  June  7,  1909,  to  take  over  the  entire  property  of 
Burnham,  Williams  &  Co.,  which  had  been  operating  the  busi- 
ness known  as  Baldwin  Locomotive  Works,  founded  in  1831, 
by  Matthias  Baldwin. 

Edward  M.  Grove,  treasurer  of  the  McConway  &  Torley 
Company,  Pittsburgh,  Pa.,  died  on  Thursday,  August  26.  Mr. 
Grove  was  born  in  Chambersburg,  Pa.,  on  October  12,  1857.    He 

went  to  Philadelphia 
when  14  years  old  and 
worked  for  a  time  in  a 
printing  office.  In  1876 
he  became  a  telegraph 
operator.  After  three 
years  of  work  as  opera- 
tor he  was  made  district 
superintendent  of  t  h  e 
Pullman  Company  at 
Cincinnati,  Ohio,  and 
was  later  transferred  to 
Jersey  City,  N.  J.  In 
1886  he  became  assistant 
general  manager  of  the 
Wagner  Palace  Car 
Company,  with  office  in 
Xew  York.  In  1889  he 
resigned  to  become  asso- 
ciated with  the  McCon- 
way &  Torley  Company. 
He  has  thus  been  26 
years  with  that  company 
and  for  the  last  15  years  has  been  treasurer.  Mr.  Grove  was 
president  of  the  Railway  Supply  Manufacturers'  Association 
in  1910  and  in  1911,  and  devoted  his  time  and  thought  generously 
to  the  interests   of  that  association. 

■  Roland  L.  Taylor,  a  member  of  the  firm  of  William  A.  Read 
&  Co.,  New  York,  has  completed  negotiations  for  the  purchase 
of  the  Midvale  Steel  Company,  Nicetown,  Philadelphia,  Pa., 
for  a  syndicate  headed  by  William  Ellis  Corey,  at  one  time 
president  of  the  United  States  Steel  Corporation.  The  Mid- 
vale  Steel  Company  is  engaged  in  the  manufacture  of  axles, 
wheels,  steel  parts,  forgings,  etc.  It  is  also  well  equipped  to 
supply  cannon,  armor  plate  and  other  mimitions  of  war,  but 
has  done  but  little  in  that  line  during  the  present  war.  It  is 
expected  tiiat  it  will  immediately  secure  a  number  of  large 
orders  for  munitions.  It  is  also  rumored  that  the  Midvale 
Steel  Company  may  be  but  one  of  a  number  of  companies 
which  will  be  secured  bj"  the  same  interests. 

The  Railway  Periodicals  Company,  Inc.,  has  been  incorporated 
under  the  laws  of  Xew  York  state  and  will  henceforth  publish 
the  Railway  Master  Mechanic,  Railway  Engineering  and  Main- 
tenance of  Way  and  the  Monthly  Ofticial  Railway  List,  these 
papers  having  formerlj-  been  published  \>y  tlie  Railway  List 
Company,  Chicago.  The  officers  of  tiie  new  company  are  as 
follows:  Ernest  C.  Brown,  publisher  of  Gas  Age.  president; 
Charles  S.  Meyers,  vice-president  and  general  manager,  and 
S.  A.  Bates,  secretary-treasurer.  Benjamin  Norton,  at  one  time 
president  of  the  Toledo,  St.  Louis  &  Western,  has  been  made 
editor-in-chief,  George  S.  Hodgins,  managing  editor,  and  Lau- 
rence A.  Horswell,  associate  editor.  The  Railway  Periodicals 
Company,  Inc.,  will  have  offices  in  the  Vanderbilt  Concourse 
Building,  Ne>v  York,  and  that  will  be  the  office  of  publication. 
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Ar.mco  Iron. — The  American  J?^olling  Mill  Company,  Middle- 
town,  Ohio,  has  issued  a  booklejt  describing  the  products  made 
from  Armco  iron.  This  gives  in  some  detail  the  various  forms 
in  which  this  material  is  produced  and  the  manner  of  applica- 
tion in  various  forms  of  construction. 

Factory  and  Office  EquipmeiIt. — The  Manufacturing  Equip- 
ment &  Engineering  Company,  Boston,  Mass.,  has  recently  is- 
sued three  books  relating  respectively  to  the  company's  sanitary 
bubbling  fountains,  its  line  of  sanitary  washbowls  and  its  metal 
lockers  for  factor>',  office  and  otller  use. 

Defeating  Rust. — The  American  Rolling  Mill  Company,  Mid- 
dletown,  Ohio,  has  issued  an  attractive  illustrated  booklet  giv- 
ing the  story  of  ingot  iron,  describing  the  qualities  of  this 
material,  its  method  of  manufacture,  and  the  various  uses  to 
which  it  is  adapted.  The  book  is  illustrated  with  a  number 
of  typical  illustrations  of  these  uses. 

Vertical  Oil  Engines. — This  i^  the  title  of  Bulletin  No.  501, 
recently  issued  by  the  National  'Transit  Company,  Department 
of  Machinery,  Oil  City,  Pa.  The  pooklet  deals  particularly  with 
the  type  VT-13,  two-cycle,  singleicylinder,  vertical  oil  engines, 
made  by  this  company,  and  it  contains  detailed  descriptions  of 
the  machine  itself  and  its  parts. 


Foundry  Company,  of  New 
entitled,  "Cast  Iron  Soil  Pipe 
>ted    to    a    discussion    of    the 


Cast  Iron  Pipe. — The  Central 
York,  has  issued  a  small  pamphlet 
V.  Wrought  Pipe,"  which  is  dev 
relative  durability  of  the  two  kinds  of  pipe  as  ascertained  from 
samples  of  wrought  iron  pipe  takan  from  the  Waldorf-Astoria 
and  of  cast  iron  pipe  taken  from  the  old  Astor  House.    ■      '"   " 

"S.wiNG  Set-Ups  IX  Railroad  3hops." — This  is  the  title  of 
a  booklet  which  has  recently  been  issued  by  the  Lucas  Alachine 
Tool  Company,  Cleveland,  Ohio,  ^he  booklet  relates  particu- 
larly to  the  Lucas  "Precision"  boring,  drilling  and  milling  ma- 
chine, and  aims  to  show  wherein  that  machine  is  productive  of 
efficiency  in  the  railroad  shop.  Tlie  catalog  is  well  illustrated 
and  attractively  gotten  up.  .  :'j.,-'.  ..:■';        vv  •''••  •..:  . 

Corrosion'. — The  Cause,  the  I  ffect,  the  Remedy — The 
Stark  Rolling  Mill  Company,  Canto  i,  O.,  has  issued  a  100-page 
pami)h!et  which  calls  attention  to  ^he  marked  increase  in  the 
tendency  to  corrosion  attending  thei  introduction  of  sheet  steel 
manufactured  by  the  Bessemer  or  open  hearth  processes.  An 
account  is  also  given  of  the  various  causes  of  corrosion  and 
describes  also  the  manner  in  whici  these  troubles  have  been 
overcome  in  Toncon  metal.  Fifty  ptges  describe  and  illustrate 
the  various  uses  for  this  product.      /     ::-':y^--  '''  -'r^-  .-^i  ■-■■■''■' 

Loco.MOTivEs. — The  Baldwin  Locomotive  Works  has  recently 
issued  Record  No.  81,  describing  andjillustrating  the  triple  artic- 
ulated or  Triple.x  locomotive  recenlly  built  by  that  company 
for  the  Erie,  and  Bulletin  No.  82,  slowing  a  number  of  views 
of  Baldwin  locomotives  for  export.  \  The  former  booklet  con- 
tains a  detailed  description  of  the  Alatt  H.  Shay,  as  the  loco- 
motive has  been  named,  well  illustrated  by  half-tone  views  of 
the  locomotive  and  various  of  its  parts  and  line  drawings 
showing  the  side  elevation  and  croi  s  sections.  There  are  a 
number  of  pages  dealing  also  with  the  Erie's  Santa  Fe  type 
locomotives.  The  booklet  dealing  wiili  locomotives  for  export 
contains  views  of  a  number  of  loconiotives  supplied  on  recent 
orders.  The  introduction  touches  uppn  the  favorable  position 
of  the  company  as  to  export  business  aid  contains  the  interesting 
statement  that  the  Baldwin  Locomotive  Works  has  been  export- 
ing locomotives  since  1838,  when  twoi  engines  were  shipped  to 
Cuba.  The  illustrations  given  include  Iviews  of  the  Pacific  type 
locomotive  built  for  New  Zealand,  thf  Pechot  type  locomotive 
built  for  the  French  government,  the]  Mallet  type  engine  built 
for  the  Archangel  Railway  of  Russiq,  and  a  large  number  of 
others. 
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Protection 

of  Iron 
and  Steel 


;  -V:  J:  \V.  Gibbons,  of  the  Santa  Fe,  who 
served  as  chairman  of  the  test  committee 
of  tlie  Master  Car  and  Locomotive  Paint- 
ers' Association  during  the  past  year,  and 
who  was  recently  elected  second  vice-president  of  that  associa- 
tion, contributes  an  article  in  this  issue  on  the  protection 
of  iron  and  steel,  which  is  of  more  tlian  ordinary  inter- 
est. The  report  of  the  test  committee,  which  was  abstracted 
in  our  October  issue,  page  539,  attracted  wide  attention,  as  a 
resuh  of  which  a  number  of  inquiries  wtre  sent  to  Mr.  Gibbons 
by  master  painters  and  other  railway  officers.  Prompted  by 
these  requests  Mr.  Gibbons  has  prepared  an  article  covering 
the  technical  as  well  as  the  practical  side  of  the  question.  De- 
ductions which  may  be  drawn  from  the  tests  are  clearly  outlined ; 
the  article  itself  is  brief  and  to  the  point  and  is  not  too  technical 
for  the  busy  practical  man.  ;^v       ^.  ,  ...  .  .        .,   .:. 


Railroads 

Have  Started 

Buying 

16  passenger  cars. 


On  another  page  we  publish  an  item  show- 
ing that  the  railroads  of  the  United  States 
placed  orders  during  the  month  of  October 
for  280  locomotives,  21,339  freight  cars  and 
These  figures  are  taken  largely  from  the  Rail- 
way Age  Gazette,  and  a  perusal  of  the  equipment  and  supplies 
columns  in  the  general  news  pages  of  recent  issues  of  that  paper 
develops  some  very  interesting  facts.  In  the  week  ended  October 
22  it  reported  orders  for  no  less  than  90  locomotives.  6,800  freight 
cars  and  14  passenger  cars,  this  making  that  week  the  best  thus 
far  this  year,  with  the  exception  of  the  third  week  in  May,  when 
the  Pennsylvania  placed  its  order  for  50  locomotives  and  16,145 
cars.  But  the  third  week  in  October  played  a  "poor  second  fiddle" 
to  the  last  week  in  the  month,  for  in  the  issue  of  October  29  the 
Gazette  was  able  to  report  orders  for  177  locomotives  and  over 
13,000  freight  cars.  Octol>er  is  always  a  good  time  of  th^  year  for 
the  equipment  companies,  but  times  are  rare  when  contracts  are  let 
for  approximately  $8,000,000  for  locomotives,  $240,000  for  passen- 
ger cars  and  $20,000,000  for  freight  cars,  a  total  of  $28,240,000 
for  new  equipment  in  a  period  of  from  10  to  14  days.  The 
orders  for  locomotives  for  domestic  service  reported  to  October 
29  this  year  already  total  over  1,000,  as  compared  with  848  re- 
ported to  the  end  of  October  last  year.  Domestic  orders  for 
freight  cars  are  also  ahead  of  the  figures  for  the  first  10  months 
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of  1914,  the  orders  this  year  totaling  approximately  72,000,  as 
compared  with  67,820  to  October  30,  1914.  If  we  add  the  400 
locomotives  and  over  13,000  freight  cars  ordered  by  the  Russian 
Government  of  firms  in  the  United  States  and  Canada,  we  find 
that  the  totals  to  October  29,  1915,  are  already  1,400  locomotives 
and  85,000  cars,  with  two  of  the  best  months  of  the  year  to 
The  total  orders  for  locomotives  and  freight  cars  reported 


run. 


by  the  Railway  Ape  Gazette  for  the  entire  year  1914  were  but 
1,265  and  80.264  respectively.  ;.,  .'..:''>-  ,  ,  •  ••    v.  :;    '  •";; 


i?-.,'.>'    ^.  A        '  '^^        The    competitions    which    we    have    an- 

>  V  j;    '       Uniaue        :•         "ounced  in   recent   months  have  met  with 

•  •    ;  ,  .  .  '..such  hearty  response  on  the  part  of  our 

.\  '  ^^  readers  that  we  are  encouraged  to  try  out 

.1-    '  a   rather   unique   scheme   with   the   hope   of    receiving   an   even 

;.  greater  response.  Many  officers  and  foremen  who  have  tried 
\        to  improve  the  efiiciency  of  their  organizations  or  departments 

V- •    have  adopted  simple  little  schemes  to  inspire  their  men  to  do 

..'      better   and    more    efficient    work.      For    instance,    a    master    me- 

■.  ^!;  chanic  equipped  a  spare  room  next  to  his  general  foreman's 
office  with  a  long  table,  having  in  it  a  drawer  for  each  of  the 

;.,  foremen.  The  foremen  had  been  in  the  habit  of  keeping  their 
.  ■.:  -  papers  and  lunches  at  different  places  in  the  shop,  but  this 
;■  -  brought  them  all  together  about  the  big  table  at  the  lunch  hour. 
i},''l    The   effect   in   securing  better  co-operation   and   teamwork    was 

.;;■';  almost  immediate.  There  are  himdreds  of  simple  schemes  of 
this  sort  that  have  given  good  results.     We  will  give  $10  each 

".•'•■,  for  the  best  three  letters,  from  a  practical  standpoint,  which 
.;' Y  Jire  received  on  or  before  January  1,  1916,  describing  methods 
'  '  which  have  been  tried  out  and  have  helped  to  ''Tone  up  an 
.; '.     Organization."    The  letters  must  not  exceed  700  words  in  length. 

•  V      Those  that  are  not  awarded  a  prize,  but  which  we  may  wish  to 

publish,  will  be  paid  for  at  our  regular  rates. 


^      Piston  Valve  '^^^   importance   of   carefully    fitting   the 

;■    „     .  .        „.  packing    rings    to    the    piston    valve    and 
Packing  Ring  •  i.  •   •        ..u  r  n  •      i 

"  "  mamtammg    them    carefully    was    clearly 

;     ■    .    Contest  brought   out    in   the   papers    submitted   m 

the  competition  on  Piston  Valve  Packing  Rings,  which  closed 
October  1.  It  is  difficult  to  measure  accurately  the  loss  in  steam, 
and  therefore  fuel,  due  to  improperly  fitted  rings,  but  there 
can  be  no  question  but  that  the  time  and  labor  expended  in 
doing  the  work  properly  is  very  much  worth  while. 
;  From  a  careful  study  of  the  articles  submitted  in  the  con- 
test the  judges  awarded  the  prize  to  W.  F.  Lauer,  general  fore- 
man of  the  Illinois  Central,  at  Memphis,  Tenn.,  this  article  be- 
ing printed  elsewhere  in  this  issue.  Mr.  Lauer  was  the  only 
participant  who  went  into  detail  concerning  the  machining  of 
the  packing  rings.  It  has  been  clearly  shown  that  the  cost  of 
manufacture  is  not  the  only  thing  to  be  considered,  as  a  cheaply 
and  poorly  made  ring  may  be  a  costly  ring  from  a  service 
standpoint.  It  would,  therefore,  be  very  desirable  to  hear  from', 
others  of  our  readers  regarding  the  methods  followed  on  their 
roads  for  handling  this  very  important  detail  in  locomotive 
maintenance. 


Smokeless  Firing  "^'^^  Baltimore  &  Ohio  Employees'  Maga- 
,.•:  -.  ;;  .,  _    zine    for    September   prints,    in    its    "Merit 

Roll"  columns,  a  letter  from  P.  C.  Allen,  a 
Passenger  Revenue  superintendent  of  that  road,  which  reads, 
in  substance,  as  follows:  .,.'.  ■.  '  "f-'  "^ 

"On  No.  525  yesterday,  I  was  sitting  on  the  observation  plat- 
form when  I  heard  a  passenger  remark :  'You  cannot  sit  out 
this  way  on  some  railroads.'  I  asked:  'Why  can't  you?'  And  he 
answered :  *So  many  of  them  burn  soft  coal  and  it  is  so  dirty.' 
When  I  got  off  he  said :  'I  am  coming  this  way  again.'  The 
fireman,  C.  A.  Straw,  was  making  a  clean  run  of  it  and  with 
soft  coal!" 

Fireman    Straw   was   doing   two   things    for   his    road — saving 


fuel  by  careful  firing  and  advertising  the  road  in  the  best  pos- 
sible way,  i.  e.,  by  doing  what  ne  could  to  make  the  passengers 
comfortable.  It  is  well  known  mat  passenger  business  does  not, 
as  a  general  rule,  produce  very  large  earnings  and  it  is  also 
well  known  that  a  smoky  anc  dirty  observation  platform  is 
worse  than  if  none  were  proviled,  for  under  those  conditions 
it  becomes  nothing  but  a  tannalization.  The  best  advertise- 
ment for  a  road  is  a  satisfied  pitron.  It  is  surprising  how  the 
reputation  of  the  service  a  road  Irenders  spreads  throughout  the 
traveling  public.  Fireman  Straw  certainly  deserves  meritorious 
recognition.  This  incident  may  ^Iso  serve  as  another  argument 
for  increased  supervision  in  locomotive  operations  and  the  edu- 
cation of  firemen.   .,.•..:.•''-. 


Anotheriv  .'      "Lessons  to  Be  Learned  From  Experience 

Car  Department'     ^'^^  ^^^^^  ^'''^^'^  ^^'''"  ''  *^^  '"^^^'^  °^ 
.  a  competition,  to  close  December  1,  1915, 

Competition  ^^  announced  in  our  October  issue.    All- 

steel  and  steel  underframe  freight  cars  have  been  in  use  for 
many  years  in  large  numbers.  In  the  earlier  stages  of  their 
development  much  trouble  was  caused  by  defects  in  design  and 
construction,  but  gradually  most  otf  these  have  been  eliminated. 
As  the  cars  have  grown  older,  however,  certain  weaknesses  have 
become  apparent  under  continued  service  which  were  not  evi- 
dent before  the  wear  and  tear  had  begun  to  affect  the  differ- 
ent parts.  What  are  the  weak  points,  and  how  can  they  be 
strengthened,  thus  reducing  the  cpst  of  maintenance  and  ex- 
tending the  life  of  the  car?  We  (ivant  to  hear  from  the  prac- 
tical man  as  to  the  difficulties  which  confront  him  in  the  repair 
and  maintenance  of  these  cars.  We  want  his  ideas  as  to  how 
the  construction  can  be  improved.  We  want  also  to  hear  from 
the  designer,  if  he  has  followed! the  cars  closely  after  they 
have  gone  into  service  and  is  familiar  with  their  performance. 
The  topic,  as  it  is  expressed  in  tie  opening  sentence  of  this 
note,  defines  exactly  what  we  wani  to  bring  out.  A  prize  of 
$35  will  be  given  for  the  best  artitle  on  this  subject  received 
at  our  offices  in  the  Woolworth  building,  on  or  before  December 
1,  1915.  Other  articles  which  we  may  select  for  publication 
will  be  paid  for  at  our  regular  n  tes.  The  judges  will  base 
their  decision  on  the  practical  value  of  the  suggestions  which 
are  made. 


r-      I    „„  „  ^^A        A.t  the  recent  convention  of  the  Railway 
Fire  Losses  and        _.      _,  .        . 

Fire  Protection  Association,  the  commit- 
the  Mechanical        ^^^  ^^  statistibs  presented  a  statement  of    : 
Department  causes  of  firek  and  the  fire  losses,  which 

was  obtained  from  41  representative  roads,  reporting  and  opera- 
ting mileage  of  102,462  miles,  or  approximately  40  per  cent  of    ' 
the  entire  country,    for  the  two  calendar  years   1913  and   1914. 
From  this  statement  the  following  is!  taken  as  being  of  special 
interest  to  the  mechanical  department': 

■'■'  •""'.''■.','•.■  f..'.  Nuniltr  of 

.•'•■'.'■    •  Fir«s 


Ashes    and    hot    cimlers.  ...;!,".  .^ 
Coal    from    locomotive    fireboxes. 

Friction,    hot    boxes,    etc 

Sparks    from    locomotives 

Spontaneous     combustion     

Torches     

Waste  and  wpoden  lockers 


301 
49^ 
IK 
3,00« 
393 
142 
31 


).. 


Loss 

$51,213.57 

117.874.83 

90,042.68 

899,177.90 

258,852.33 

57,426.92 

13,936.09 

,488,524.32 


Percentage 
of  Total  Loss 
2.7 

4.4  •:• 
1.2  » 

26.7    ■  . 

3.5  .„, 

1.3  •;; 
.3  •  •■: ' 


40.1 


The  grand  total  of  the  complete  lojses  reported  for  the  two 
years  was  $5,753,663.90,  and  the  greatest  individual  item  given 
in  the  statement  was  $1,504,486.72  for  fires  caused  from  un- 
known causes.  While  the  totals  given  in  the  table  above  may 
not  be  entirely  chargeable  to  the  mechanical  department,  the 
items  enumerated  are  such  as  to  indicate  that  the  mechanical 
department  may  do  much  to  reduce  them.    ''.■/^'■''^<-'-\:^}--:J^--.^ 

Care  should  be  taken  to  see  that  all  the  ashes  and  hot  cinders 
removed  from  locomotives  at  the  cleaning  pits  are  carefully 
extinguished  before  being  placed  in  cars  or  near  any  wooden 


■■•■■«•..  ■' 


'■">.?',-"- 
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structure.  Improper  maintenance  of  ash  pans  is  responsible  for 
damage  caused  by  hot  coals  from  the  locomotive  fireboxes. 
Sparks  from  locomotives,  the  largest  item  in  the  above  table, 
and  representing  26.7  per  cent  of  all  the  fires  in  the  two  years 
mentioned,  are  a  direct  result  of  the  improper  maintenance 
of  the  front  end,  diaphragm,  screens,  etc.  If  this  item  were 
pro-rated  to  all  the  railroads  in  this  country  it  would  show  that 
about  $1,125,000  per  year  was  spent  in  paying  claims  from  this 
source,  which  represents  about  $25  per  road  engine  per  year. 
It  would  seem  that  it  would  be  a  profitable  investment  carefully 
and  properly  to  maintain  locomotive  front  ends.  The  other 
causes,  spontaneous  combustion,  torches,  waste  and  wooden 
lockers,  are  items  that  particularly  interest  the  shop  forces,  and 
emphasize  the  value  of  keeping  the  shops  clean  and  neat. 


'"  Relationship  of  "the   ^'^e  ambition  of  mechanical   department 

oflicers  is  to  keep  the  power  and  rolhng 
Mechanical  and        ^^^^^    -^    p^^p^^   condition    and    have    as 

Stores  Department    ^reat   a   proportion   as   possible   available 
for  service.     This  requires  a  supply  of  material  without  which 
the  department  will  be  helpless.     The  stores  department,  which 
sells  this  material  to  the  mechanical  department,  is  therefore  an 
important   factor  in  the  success  of  the  mechanical  department. 
However,  its  officers  also  have  ambitions.     Its  duty  is  to  keep 
~  enough  stock  on  hand  to  adequately  meet  the  demands  of   its 
customers,  and  at  the  same  time  to  keep  the  amount  of  money 
tied   up  by   the   investment   in   material   to   the   lowest   possible 
sum.     Its  success  depends  on  the  proper  proportioning  of  these 
two   factors.      The    work   of   the    stores   department   is    clerical; 
but   slight   mechanical   knowledge    is    necessary.     Unassisted    it 
has  only  the  experiences  of  the  past   to   suggest  the  needs  of 
the   future.     With  the   never  ending  desire  to   keep  the   stock 
•  as  low  as  possible,  it  can  readily  be  seen  that  unless  it  is  accu- 
rately informed  as  to  the  needs  of  the   future,  the  mechanical 
,  department   may  find  its   effectiveness   "nipped   in   the   bud"   by 
lack  of  material. 
It  is  evident  that  with  the  providing  of  material  in  the  hands 
■  of  a  separate  department,  which  seeks  to  keep  the  stock  as  low 
; .  as  possible,  a  very  close  and  friendly  relation  should  exist  be- 
tween the  two  departments.     With  material   such   as  used  daily 
in   more  or   less   uniform   quantities   there   is   little   if   any   diffi- 
,  culty.     It   is  the   sudden   demands   that   create   trouble.     Many 
,:  times,  and  in   fact  in  most  every  case,  the  mechanical   depart- 
-.  ment  can  predict  fairly  accurately,  the  amount  of  material  that 
'  will  be  required   for  the   future,  and  it   is  to  its   best   interest 
to  see  that  the  stores  department  is   fully  informed  regarding 
vi  these  requirements.     In  cases  of  emergency  also  the  stores  de- 
partment   can    be    of    great    service    to    the    mechanical    depart- 
ment. 

Is  it  not  fair  and  just,  therefore,  for  the  mechanical  depart- 
ment to  do  its  share  toward  making  the  stores  department   a 
success  and  in  assisting  it  to  keep  the  stock  down  to  the  lowest 
;  practicable  point.    Without  this  assistance  disastrous  results  may 
;  follow,   and   with   it  the   relationship  between   the   two   depart- 
ments will  be  most  friendly.     The  success  of  both  departments 
V  is  interdependent — without  the  assistance  of  the  mechanical  de- 
.•  partment  the  stores  department  cannot  properly  supply  the  neces- 
.'sary  material  without  greatly  sacrificing  its  investment  efficiency, 
;   and  without  the  assistance  of  the  stores  department  the  mechani- 
-  cal  department  cannot  keep  its  shop  output  up  to  the  desired 
standard..  .       .,.     . 


fi-^'f  Car  As  noted  in  our  October  issue,  the  car  in- 

'  C.v  ^  spectors'  competition  was  the  most  success- 

. .  "'r  ^  ful  in  the  number  of  papers  received  of  any 

Competition        competition  that  we  have  ever  held.    While 

some  of  the  papers  were  incomplete,  and  a  number  of  them  were 

much   alike,   several   exceedingly   strong  articles   were   received 

•  discussing    the    question    from    widely    var\ing    viewpoints.      It 


may  be  said  also  that  the  competition  was  one  of  the  most  suc- 
cessful as  to  the  importance  of  the  facts  which  were  developed... 
Several  of  the  most  valuable  of  the  contributions  will  be  pub-.^ 
lished  complete  in  this  and  succeeding  issues ;  the  others  will 
probably  be  combined  into  symposiums  covering  different  phases 
of  the  subject,  but  giving  each  contributor  credit  for  such  part 
as  may  have  been  taken  from  his  article.     ::'",/.'.-  ^^  ^.^%'"'^--     i.-  v 

The   prize   of   $35   has   been    awarded   to   A.   M.    Arr,    of   the 
Bessemer  &  Lake  Erie,  Greenville,  Pa.     He  discusses  quite  fully 
the   selection,    training   and    continued    development    of    the   car 
inspector.     Particularly  good  are  his  suggestions  as  to  selection,' 
and  his  recommendations  concerning  the  recording  of  individual 
efficiency  in  order  that  weak  spots  may  be  located  and  strength- 
ened,  and  the   entire   staff   encouraged   to  put   forth   their  best 
efforts  in  the  knowledge  that  improved  individual  efficiency  •will: 
be   recognized.      This,   with  the   periodical   examinations,    should, 
do  much  toward  encouraging  the  inspectors  to  putting  forth  their 
best  efforts.     The  typical  examination  paper  which  accompanied 
Mr.  Orr's  paper  is  worth  reading  and  checking  by  those  who 
are  specially  interested  in  this  subject.  .;\jV..^=:'  •■....•;.;.-.  s  ■/ 

Of  quite  a  different  nature  is  the  contribution  by  E.  C,  wbJch 
is  also  published  in  this  issue,  and  which  in  many  ways  supple- 
ments Mr.  Orr's  paper.  It  is  well  worth  reading  and  studying 
carefully.  One  thing  is  evident — the  car  inspector's  job  is  no 
snap.  E.  C.  emphasizes  the  difficulties  under  which  these  men 
have  to  work  and  specially  directs  attention  to  the  lack  of  co- 
operation on  the  part  of  the  yard  operating  forces.  Let  us  hope 
that  these  conditions  are  not  general,  although  from  reading  be- 
tween the  lines  of  some  of  the  other  papers  it  is  evident  that 
they  are  far  more  so  than  they  should  be.  Is  it  not  time  that  the 
operating  department  officers  can  be  an  important  factor  in  secur- 
ing better  car  inspectors  by  being  more  sympathetic  toward  these 
men,  realizing,  as  they  must,  that  the  work  is  vitally  important  to 
successful  and  efficient  operation  and  that  the  inspectors  must  be 
allowed  a  sufficient  amount  of  time  for  tlje  proper  performance 
of  their  duties?  — '  ■  ■  "  •    ; :  V^'  '■  '";    '  • 

We  congratulate  the  car  inspectors  and  their  friends  on  the 
splendid  show'ing  which  they  made  in  the  competition,  and  take 
this  opportunity  of  again  thanking  them  for  their  cordial  co- 
operation,   i';;,;  ;;  i.1  '  >' 

^r^'--'-^.'-V.:V-7''''-'7.--^---^^>-'     NEW  BOOKS       •Vf-vV^^"'--"-  '^;^^/VV^'" 


Official  Proceedings  of  the  Ninth  Annual  Conzention  of  the  Master  BoiltTr;.: 
makers'  Association.  Bound  in  cloth;  230  pages,  6  in.  by  9  in.  IlltUh  < 
trated.     Published  by  Harry   D.  Vought,  secretary.     Price,  $1.00.  ;.. 

This  volume  contains  the  official  proceedings  of  the  ninth  an- 
nual convention  of  the  Master  Boilermakers'  Association,  held 
at  Hotel  Sherman,  Chicago,  on  May  25-28,  1915.  The  papers 
and  committee  reports  presented  at  this  convention  contain 
much  information  of  value  pertaining  to  boiler  shop  practice 
and  boiler  and  tank  construction  and  should  be  of  considerable 
value  to  those  having  to  do  with  locomotive  boiler  maintenance. 
The  value  of  the  volume  as  a  reference  book  is  considerably 
increased  by  a  table  of  contents.  It  is  well  printed  and  well 
bound. 


How  to  Make  Low  Pressure  Transformers.  By  Prof.  F.  E.  Austin,  Han- 
over, N.  H.  17  pages,  4  illustrations,  4J4  in.  by  7  54  in.  Bound  in 
cloth.     Published  by  the  author.     Price,  40  cents. 

This  is  the  second  edition  of  this  book  published  by  the  author, 
and  contains  detailed  instructions  regarding  the  design,  con- 
struction and  the  operation  of  small  transformers.  With  these 
instructions  a  transformer  for  110  or  220  volt  line  circuits  with 
a  frequency  of  60  cycles  can  be  stepped  down  to  a  minimum 
of  eight  volts.  The  author  goes  very  thoroughly  into  the  mat- 
ter of  construction,  and  shows  it  ma\-  be  built  without  the  use 
of  expensive  tools  or  machinery.  Transformers  made  accord- 
ing to  these  instructions  have  given  an  output  of  100  watts 
with  an  efficiency  of  over  90  per  cent.         '^^-^ '^:.'-:^':y'--y.:^-V:'-,=y'^','' 
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First  4-8-2  Locomotives  in  Canada 
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Two  Engines  Built  by  the  Canadian  Pacific  Have 
Engine  Trucks  Equalized   with   Driving    System 

■-■■■CW-   :  :<  ;  BY  W.   H.   WINTERROWD 

Assistant  to  Chief  Mechan  ical  Engineer,  Canadian  Pacific,  Montreal,  Quel 
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The  heavier  class  of  passenper  service  on  the  Canadian  Pacific 
has  been  very  largely  handled  by  Pacific  type  locomotives 
which  are  divided  into  two  classes,  one  with  22^^  in.  by  28  in. 
cylinders  and  75  in.  driving  wheels,  and  the  other  with  21  in.  by 
2S>  in.  cylinders  and  69  in.  driving  wheels.  The  boilers  of  both 
classes  carry  a  pressure  of  200  lb.  The  class  with  the  larger 
driving  wheels  was  fully  illustrated  and  described  in  the  March, 
1913,  issue  of  The  American  Engineer,  page  117. 

On  account  of  the  heavy  grades  on  some  of  the  divisions  and 
on  account  of  the  desirability  of  maintaining  schedule  speeds 
Jwith  heavy  trains  without  double-heading  over  these  divisions, 
it  became  necessary  to  consider  a  more  powerful  locomotive. 
With  this  in  view  the  railway  company  built  and  put  into  service 
in  August,  1914,  two  Mountain  type  locomotives  which  are 
the  first  of  their  type  built  in  Canada.     These  locomotives  were 


bc4lkf 
witlil  th( 


Engine  2900  is  equipped  witlil  the  Gaines  combustion  chamber 
firebox.  The  boiler  contains  ,;  10  2i4-in.  tubes  and  30  514-in. 
flues.  The  length  over  tube  sheets  is  20  ft.  8'<  in.  The  boiler 
of  engine  2901  is  ecjuipped  wit  1  an  ordinary  wide  firebox  and 
brick  arch.  It  contains  43  2i4-ii.  tubes,  136  IVi-'m.  tubes  and  30 
5^-in.  flues,  the  length  over  tlibe  sheets  being  25  ft.  4^^  in. 
By  the  American  Locomotive  Uompany's  method  of  calculating 
boiler  capacity,  the  boiler  equipped  with  the  Gaines  combustion 
chamber  is  rated  at  approximaliely  110  per  cent  and  the  boiler 
with  the  ordinan,'  wide  firebo^,  approximately  105  per  cent. 
By  the  same  method  the  boilers'' of  the  Pacific  type  locomotives 
are  rated  at  approximately  90  p«r  cent. 

The  firebox  equipped  with  the  Gaines  combustion  chamber  is 
7   ft.  4%   in.   wide  and  approxittiately   13   ft.  6  in.  long  at  the 
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"',■;'/■"        ■ .  - -^  ■■:■■  Canadian    Pacific   Mountain   Type 

designed  and  built  at  the  company's  Angus  shops,  Montreal, 
and  are  identical  in  practical!}-  every  respect  with  the  exception 
of  the  boilers,  one  of  which  is  equipped  with  a  Gaines  com- 
bu.stion  chamber  firebox.  They  have  23y2  in,  by  32  in.  cylinders, 
/O  in.  driving  wheels  and  carry  a  boiler  pressure  of  200  lb. 

The  Pacific  type  locomotives  w  ith  the  larger  drivers  and  cyl- 
finders  have  a  rated  tractive  effort  of  32,100  lb.,  their  total  weight 
in  working  order,  including  the  tender,  being  361,000  lb.  On 
account  of  bridge  and  right  of  way  restrictions  the  Mountain 
type  locomotives  are  not  as  heavy  as  a  number  of  locomotives 
of  the  same  type  in  service  in  the  United   States.     They  have, 


Locomotive   with    Gaines    Firebox 

mud  ring.  The  grates  extend  to\^ard  the  back  tube  sheet  7  ft. 
11  in.  and  have  an  area  of  59.6 1  sq.  ft.  At  the  front  of  the 
grates  is  placed  the  vertical  bricWwall  of  the  combustion  cham- 
I)er  which  is  10  in.  thick  and  calries  five  vertical  air  passages, 
each  3  in.  in  diameter.  The  clstance  between  the  wall  and 
the  back  tube  sheet  is  4  ft.  llj/j  ^n.  The  brick  arch  is  carried 
on  four  3V2-in.  arch  tubes  whicli  are  straight,  except  at  the 
back  tube  sheet  where  they  are  ci  rved  on  a  radius  of  3  ft.  so 
that  the  ends  form  a  right  angle    A^ith  the  tube  sheet. 

On  account  of  the  depth  of  the    irebox  the  floor  of  the  com- 
bustion chamber  is  raised  above  th  1  level  of  the  grates  in  order 


Tractive    effort,    lb ...  .  «>  •■ ,', 

Weight,    total,    lb ..,.'.' 

Weight    on    drivers 

Diain.   of   drivers,   in 

Cyls.,  diam.   and   stmke 

Steam   pressure,    lb 

Heating    surface,    tubes    and     flues. 

Firelkox   heating   surface    

Superheater  heating  surface    

Total    equivalent    heating    surface.  .  . 

Grate  area    

Factor  of  adhesion    


Can.  Pac. 

2ono* 

.      42,900 

.   286,000 

.    192,000 

70 

.  23;/5x32 

2(10 

.       3,402 

265 

760 

:     AJOT 

59.6 

4.48 


Can.  Pac. 

2Qni 

42,900 

286,000 

192.000 

70 

20(1 
3,929 
221 
943 
..  5,564 
59.6 
4.48 
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Island 

50,000 

333.000 

224,000 

69 

.     28x28 

185 

;•     3.805 

312 

944 

■■     5.533 

62.7 

4.48 


Ches.  \ 

Ohio 

58,000 

330,000 

239,000 

62 

.    29x28 

180 

•    3,795 

337 

845 

".     5,399 

66.7 

4.12 


(treat 
North. 

61.900 

326,000 

218,000 

62 

28x32 

180 

-;■  4.200 

-  .340 
,..  1,075 
.-.    6 

78 
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,075 
.153  \ 
78.0 
3.68  I 


Missouri  •  '.•■ 

•'•-•    Seaboard 

Pacific 

Air  Line 

50,400 

47,800   . 

296.000 

316,000    ■ 

208,000 

210,500    ' 

63 

69 

.    .28x28 

27x28   : 

•:.    ..      170 

190 
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*  Boiler    equipped    with    (jaines    combustion    chamber. 

however,  a  rated  tractive  effort  of  42,900  lb.  and  weigh  443,000  lb., 
including  the  tender.  With  an  increase  in  weight  of  22.7  per 
cent,  tractive  effort  has  been  increased  33.6  per  cent. 

The  accompanying  table  compares  briefly  the  Canadian  Pacific 
Moimtain  type  locomotives  and  some  of  the  same  type  operating 
in  the  I'nited   States,      v.. ''^:  ;;•.•  -•.'/■•.■•  1  •^'■•i,- ..■ 


to   clear    the    rear    driving   wheels, 
under  the  combustion  chamber  and 


These   wheels   are  directly 
extend  into  the  firebox,  the 


floor  of  the  combustion  chamber  be  ng  inclined  from  each  side 
of    the   firebox    toward    the    cinder  (hopper. 

The  mud  ring  is  forged  and  slopesi  downward  from  both  front 
and    back   toward   the  base   of   the  jvertical   bridge   wall.     The 
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m 


■'..  f  .<^^---\ 


^S^=^^  " 


•  .*.'*•'     » '  V'  *  *V  '  '■ 


■■^^^^■^T^ 


V--  ^ 


1   .'l.v  /.'  I     ■•  - 


ttUil 


•vf- 


■.-.■  '      ',■  .-v 


i  -■ .    .  <.:■     •  .•• 


First  4-8-2  Locomotivks  i\  Canada 


:.'-i 


0- 


'.1  - 


Two  Enf»ines  Built  by  the  (lanadian  Pacific  Have 
Engine   Trucks    Equalized    with    Driving    System 

HV    \\.    II.    WINIIKKOWI)  V  .     ' 

Assistant  to  <:hlef  Mechan  ical  Kniiineer.  <:anadian  I'aciJic.   Montreal.  Qu* 


Ilic  lu;i\  iir.  cl;i>^  <>f.  pa^^l■Ill!♦'^  sorviVf  I'li  the  (  aiuidian  I'.nitii- 
Inis  lictai-  verv-  tatyVIy  liaiHllril  l'\  I'acifio  \\\k-  loi-<-»motivi> 
wlifch  art-  flividtd  itito  two  classes.  <>nr  uitli  22' j  in.  Iiy  _'S  in. 
cylindtTS  ami  7.^  in.  drivini.:  wlu-fls,  atid  tin.-  other  uitli  2\  in.  li> 
2S  in.  c>FintUrv  and  (lO  in.  drixin.^  ulittl-.  The  I)oilcrs  <it  liotli 
ela.sscs  A:^Try.  a  prcssttrc  of  i(Kl  !!>.  'I'lii-  class  with  tlu-  l.irucr 
4riviit!i?;whfeis  v^'a^4  fully  il  Inst  rated  and  (ioscrilicd  in  tlu  Marcii, 
H)13.  issne  «>r  r/u"  .hiicniiin  /;«.<;«>(<•»>•.  pace  117. 

( )n  accouut  f»f  the  licavy  grades  on  some  of  tlit  tlivi-.i«in>  and 
on  "iKXX)Uiit  of  the  desfralMlity  of  maintaining  >clK-dnl<.'  sptids 
with  htavy  trains;  witliont  douMt'-lu-adinu  over  these  division*, 
it  l>ecame  necessary  tv  consider  a  more  jxiuerfnl  l«>conii>tive. 
With  this  in  view  the  railway  com|»any  l-nilt  an<l  pnt  into  sfivice 
Jin  Anirust,  1914.  two  Monntain  type  l>«idnioti\  es  wiiicli  are 
the' first  of  their  type  liuilt   in  <  anada.     Tlie'-e  loc<>in<>ti\  »•«.  utre 
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J"ii'.:ini-  J'Xtll   is   e(|nipi»ed    uitli 
tml.<i\.     'I  III     I'oiler    contain 
ihu*.      The   len^ili   over  tnitc   *h 
iif    (iiLiMie  i*«tl    i>   e<|nipped    wit 
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the  '  iaine>  comhn^tion  chamhc; 
id    3(1    .=''i-in 


.  10  i'  i-in.  tnhes 
ets  i>  J(t  ft.  S'.-  in.  The  iM.ilei 
I  an  <Mdinar\  wide  firehox  an«i 
hrirk  arch.  It  contains  43  2*4-i«.  tnhes.  13«i  _"  .-in.  tnhcs  and  3<' 
.s':-in.  line;;,  the  leniith  over  tlilte  sheets  heint:  25  ft.  4'i  in; 
i'«y  the  American  Locomotive  (l>mpan>"s  method  of  calcidatin-., 
Iioiler  cai»acit\.  the  lioiier  e(|nipAed   with   tiie  'laincs  comlmstiou 


Cham  her  is  rated  at  approximat 
with  the  t>rdinary  wide  firclK): 
!'•>  the  same  method  the  hoilers 
are  rated  at  approximately  *X)  p«  r  cent. 


ly    110  fier  cent   and   the   hoiler 

approximatel_\     Id.s    per    cent. 

of  the  Pacific  t>pe  hicomotive- 


The  fireliMX   e(|iiipped   with   tlu 


ft.    -I'v    in.    wide    and    approxii  latelx     13    ft.    (t 


'  iaijies  comhdstion  chamher   i- 
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Canadian    Pacific.    Mountain   Type    Locomotive    with    Gaines    Firebox 


idosfune*!'  and  hnilt  at  ithe  company's  Ancins  shops.  Nfontreal. 
and  .'»re  identical  in  fnactically  every  re^juct  with  the  exceptiiin 
of' the  hoflersy.  oiiJe  .hf  xybich  is  eqnipiK  d  uitii  a  •  iaines  c<»m- 
biistioti  chamher  firehox.  They.hii\e  23.1  >  in.  hy  32  in.  cylinders. 
70  in.  drivinu  wlieeJs  and  carry  a  hoiUr  pr«s>in-e  of  2<M)  1I>, 
.Tiic:  I 'acrfic  type  locomptivcs  with  tile  lari:er  drivers  and  cyl- 
mUvrs  have  a  rated  tracltve  fcflfort  of  32.100  II..  their  t-.tal  weiyht 
in  AVorkiii.i;  order,  inchuiinj:  the  tender,  heini;  3<)1,000  Ih.  On 
aoconiit  of  hridye  .nnd  iriylit  of  way  restrictions  the  Momitain 
type  loc<»motives  are  m,>t  as  heavy  as  a  nnmher  ot  locomotives 
of  tin-  >an>e  type  in  Service  in  the  I'nited   States.     They  have. 


u<l  the  hack  tnhc-  sheet  7  f f ; 
s(i.    ft.     .At   the   front  of  the 


mild  r\U'j.  '{"lie  crates  extend  tow 
n  in.  and  have  an  area  of  .^'>.<i 
urates  is  jilacid  the  \erlic.d  i>rick  lall  of  the  comhnstion  cham-; 
her  which  is  lO  in.  thick  and  can  es  five  vertical  air  passable*, 
each  3  in.  in  diameter.  The  dis  ;i)ice  hetween  the  wall  and 
the  I'.ick  tnhe  sheet  is  4  ft.  11' I.  ii  .  The  hrick  arch  is  carried 
on  fonr  3'jrin  arch  tnhes  which 
h.'ick  tnlie  -"heet  where  they  are  cu 
that  the  end*  form  a  rivht  ;inule 
( )n  account  of  the  dejith  of  the 
hlistion  chamher  is  raised  ahovc  tl 


rbiitive    «-ff<.rt.    \h.  .  .[.  :••.  .  .s  ...  Iv  . . ...  - 

Weight,  tf>i;ii.  n» .... .  i ; . ...... . , .  •.  >  r. 

.Wfigfit    on    itrjvcr*. ...  .,,V:  •  •  ".•-•-•  • 

•~I)iai>i.    of   jlrivyr.s.'  iij  .  .  .  ...,..V:  ;..' . '.. .  .  .  . 

ITyls.,  «linm.  atid   str»;fct-.'.-,  ..-...'V-*. . . . 

Ste.im   prtrssHrCi    ITi. .... .^, v.  ..,.■.>.•.. .  . 

Heiitinj;    .I'lrf ace,    tube?:    ami     mies.' 
•■  Pirt-lMix   lu-.ltinn   s\irl;ic«:  _.  -  -.'.,'•  ■■'■■'■J'r 

.SiH"<r'h<-.'it<T   iu-.ntiiip   >iirfayf  ",_.,.■.-.  .;  , 

Total    equivalent    li»-.itin>.'   >iiTfaOf.  .',, 
':  Qratf  are.'*    .  . . . . ..%.....  r . . ... .  <  ......  ^•. 

Factor  of  ,a>lli<tsion    .  .:.  .>  .'.i;.  y.  ••■.'•  •.• 
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are   strai^rht,   lexcejit    at    the 
\  ed  on   a   radius  of  3   ft.so 
ith  the  tnhe  sheet. 
irehox   the  lloor  of  the  corn- 
level  of  the  jirates  in  order 


.Missfinri-  ■ 

Sialxicinl 

P.UjIu- 

Air  l:it»v 

•-';q,4oo  : 

4r.SM0- 

2«i6.f(».lO 

3|f.,ljO<l 

.JORiOjIiM 
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JlSr- 
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4.^02 

5.012 
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66.7 

4.14 

4.ift 

*'B<i;ilt,T    e"Miiijipe<r   with  •  tiauji-s  .c<>nil>u>tii.n  •  libanilier.  -.i    ' 

'h6\vWeir.  a  .rati^d  tractive' effort  of  42.<«M)  11..  and  weiuli  443.000  11... 
uichwIinKth*^  tender.  WitJi  an  increase  in  weiuht  of  22.7  per 
Cent,  tractixe  etf<.rt   has   l»een   increased  ii.i\  per   cent. 

The  accompany in.titahle  c<>m]iare>  hrietly  the  (  anadian  Pacific 
Monntain  type  locomotives  and  some  of  the  same  type  operating 
riii'":lhe;  I  nitrtl  State*.' ■.v,^,  \'i-\K  ■:.-^<-  .^  ■-- •■■  -  .-  '.  -'■•  ■-  ■]  •-  ■;"-■:;■ 


to    cK.ir    the    rear    driviiii;    wheels, 
under  the  comhnstion  chamher  and 
floor  of  the  comhnstion  chamher  he 
of    the    firehox    toward    the    cinder 

The  mnd  rin.tr  is  forj^ed  and  slopes 
and    hack    tow  aril    the    l.asf    (.f    the 


These  w  heels  arc  directly 
xtend  into  the  firehox.  the 
iir  inclined  from  each  side 
pop]ier. 

lownward   from  holh   front 
ertical    hri<lve    wall.      The 
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firebox  is  supported  by  expansion  sheets  at  the  front,  back  and 
center.  The  center  sheet  is  supported  at  the  base  on  a  steel 
casting  bolted  between  the  rear  frames  and  is  fastened  at  the 
top  to  the  transverse  steel  casting  that  supports  the  combustion 
chamber  wall.    This  casting  extends  the  full  width  of  the  firebox 


and  are  3yi  in.  wide  by  8}/2  in.  deep  where  the  front  frame 
filler  or  spider  casting  is  bolted.  The  rear  frames  and  th-- 
pedestal  binders  are  of  mild  steel.  The  main  frames  are  spaced 
2i9Y2  in.  between  centers  and  the  rear  frames  7454  •"•  between 
centers. 


2/0,  2\  Tubes 


Cross   Sections  of   Boiler  of   Engine  2900 


and  is  lipped  under  the  mud  ring  to  serve  the  double  purpose 
of  wall  support  and  firebox  support.  The  expansion  sheets  are 
double,  each  being  made  of  two  ^-in.  plates  separated  at  the 
top  and  bottom  by  J^-in.  liners.  They  fit  against  shoulders  at 
the  top  and  bottom,  thus  relieving  the  bolting  from  shearing 
stresses. 

The  tubes  in  the  boiler  of  engine  2901,  which  are  25  ft.  4J^ 
in.  long,  were  beaded  into  place  before  the  boiler  was  applied  to 
the    frames,    with   the   boiler   turned    upside   down.     The   center 


CYLINHERS  '  '"'  ~ 

The  cylinders  are  of  cast  iron  and  are  the  same  as  those  used 
on  the  Canadian  Pacific  standard  Mikado  and  ten  wheel  type 
hump  switch  engines  with  the  ce  iter  line  of  the  steam  chest  J/^ 
in.  inside  of  the  center  line  of  tHe  cylinder.  In  designing  these 
cylinders  particular  attention  was  ?iven  to  the  steam  and  exhaust 
passages,  which  are  unusually  di  rect  and  of  liberal  cross  sec- 
tional area.  The  cylinders  and  sti  am  chests  are  fitted  with  gray 
iron  bushings  tiie  walls  of  which  are  one  inch  thick.     Canadian 


\ 

••*?. 


— 33^ — 


sag  of  the  tubes  was  then  toward  the  top  of  the  boiler  and 
when  it  was  righted  the  tubes  tended  to  straighten  out.  A  test 
showed  that  they  were  practically  straight  and  up  to  the  present 
time  they  have  given  no  more  trouble  than  the  shorter  tubes 
in  engine  2900. 
•  .•■■,:-.;vr-;.:.vt  •:-■.,-••■•; -;-        frames       •■'••■.,    "   ■'■-■■■•■      -.■■■-•:■■■■ 

The  main  frames  of  both  engines  are  of  vanadium  cast  steel, 
the  upper  rails  having  a  section  5  in.  wide  by  6^2  in.  deep  and 
the  lower  rail  a  section  .'^  in.  wide  by  3)4  '"•  deep.  The  single 
rail  front  frames  are  cast  integral  with  the  main  frames.  They 
have  a  section  3j<2  in.  wide  by   12  in.  deep  under  the  cylinders 


■  '  ■'    ■■  "< '  ■.". 


Pacific  standard  12-in.  piston  valve  ;  are  used  and  both  the  pis- 
tons and  valves  are  fitted  with  gra}  iron  snap  rings.  Each  cyl- 
inder is  bolted  to  its  respective  f r  ime  with  10  bolts,  each  Ij4 
in.  in  diameter  and  the  cylinders  are  bolted  together  at  both  front 


and  back  with  single  rows  of  nine 
a  bottom  bolting  flange  containing 


ENGINE    TRrCK 


154-in.  bolts.    There  is  also 
our  lJ/2-in.  bolts. 


e  engine  truck  and  driving 
A.     Hoke,     assistant     en- 


The  equalizing  system  between  t 
wheels     is     that     patented     by     H. 
gineer,  Pennsylvania  Railroad,  and  i  1  use  on  a  number  of  Penn- 
sylvania locomotives  with   four-whe  ;1  engine  trucks.     Its  appli- 
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cation  to  the  Pennsylvania  class  E6s  Atlantic  type  was  de- 
scribed in  detail  in  the  Railway  Age  Gazette,  Mechanical  Edition 
for  February,  1914,  page  66.  The  weight  on  the  engine  truck 
is  equalized  with  the  weight  on  the  first  and  second  pair  of 
driving  wheels,  while  the  third  and  fourth  pair  of  driving  wheels 
are  equalized  with  the  trailer  truck.  The  main  equalizer  is  of 
wrought  iron  of  the  fish  belly  type.  It  is  6  ft.  9  in.  long  over  all 
and  at  the  point  where  the  fulcrum  pin  is  applied  has  a  cross  sec- 


bolted  a  cast  iron  bushing  with  walls  }i  in.  thick,  which  forms  the 
wearing  surface  for  the  center  casting.  This  bushing  has  an 
opening  at  the  back  7j^^  in.  wide  which  extends  the  fyll  depth 
of  the  casting,  and  is  provided  with  a  collar  at  the  bottom,  which 
fits  against  the  bottom  edge  of  the  vertical  guide;  ^  ■-•.>;;=:  v 
The  engine  truck  center  casting  is  made  of  cast  steel.  Tts 
upper  portion,  which  fits  into  the  vertical  guide,  is  made  in  the 
form   of   a  hollow  cylinder   with  walls  one   inch   thick,   in   the 


^*^~rrTr^ -^ — ^  ':■ 


Arrangement  of  Details  of  the   Leading  Truck 


tion  4  in.  wide  by  12  in.  deep.  The  back  end  is  supported  by  a 
hanger  from  the  cross  equalizer.  The  front  end  is  supported 
in  a  specially  designed  casting  which  forms  a  part  of  the  engine 
truck.  The  fulcrum  pin  is  supported  in  two  steel  castings  fitted 
and  bolted  together  directly  beneath  the  cylinders.  Each  cast- 
ing is  bolted  to  a  main  frame  with  eight  of  the  iVj-in.  bolts 
which  are  used  to  secure  the  cylinder  castings  to  the  frame, 
and  is  also  bolted  to  the  bottom  of  the  cylinder  casting  with  six 
V/z-m.  bolts.  The  castings  are  bolted  together  at  the  center 
with  four  U4-in.  and  two  lj4-in-  bolts.  The  l^l-in.  bolts  pass 
through  the  bottom  bolting  flanges  of  the  cylinder  castings.  The 
castings  are  carefully  fitted  and  bolted  into  place  and  serve  also 


Leading   Truck  for  Canadian    Pacific    IVIountain   Type    Locomotives 

as  a  front  frame  cross  tie,  engine  truck  center  casting  guide  and 
support  for  the  engine  truck  safety  hanger. 

To  form  a  guide  for  the  truck  center  casting,  each  of  the 
fulcrum  castings  is  so  cored  that  when  both  are  in  final  position 
the  center  portion  forms  a  circular  vertical  guide  XSVi  in.  in 
diameter  with  walls  ^  in.  thick.  In  the  back  of  this  guide  is 
a  vertical  opening  TYi  in.  wid*^      Into  the  guide  thus  formed  is 


back  of  which  is  a  full  depth  opening  7j^  in.  wide  through  which    "' 
the  front  end  of  the  main  equalizer  passes.    The  bearing  surface  '^".4; 
on  the  end  of  the  equalizer  is  convex  with  a  radius  of  iYz  in,  •"- 
and   rests   upon   a   concave  cast    steel   equalizer   seat   supported  v.. 
b}'  the  engine  truck  center  casting.     The  equalizer  seat  is  11^';/;" 
in.  in  diameter  and  is  provided  with  guiding  ribs  which  engage  •..- 
the   sides   of   the   equalizer   to   prevent   the   seat    from    turning  ■■  ' 
under  the  latter.     The  lower  part  of  the  casting  is  rectangular 
in  form  and  fits  between  transverse  vertical  walls  on  the  cast  steel 
truck  frame  cross  tie,  which  forms  the  guiding  surfaces  for  the  ■,-'..  = 
lateral  swing  of  the  truck  in  curving.        .._  ':>:;,.:V.:.^  -r^//  .y^y-^^-'-y^i^  ''; 

The  truck  is  centered  by  double-faced  wedges,  the  wearing:' >:; 
faces  of  which  are  inclined  1  in.  in  ZYz  in.  The  top  pair  of  ,.V'. 
wedges  are  bolted  to  the  under  side  of  the  center  casting  and ,  .; ..; 
the  bottom  pair  to  the  floor  of  the  truck  frame  cross  tie.  The.:-'  '':■ 
vertical  guiding  walls  of  the  latter  are  joined  at  the  ends  to^,  .■ 
longitudinal  vertical  walls  4J4  in-  high,  thus  forming  a  rectangu-  ■.  - 
lar  reservoir  open  at  the  top,  which  is  kept  partly  filled  with-'f  ■; 
oil  for  the  lubrication  of  the  centering  wedges.  Oil  pipes  readily fv'. 
accessible  from  the  front  of  the  engine  lead  to  this  reservoir.  ." : 
Wrought  iron  wearing  strips  are  riveted  to  the  inside  of  the  '■  ;> 
front  and  back  guiding  walls.  \- 

Through  a  reinforced  extension  on  the  front  of  the  cross  tie  •  •• 
casting  is  a  slot  lY^  in.  wide  and  16  in.  long  formed  on  a  radius 
of  2  ft.  8  in.  Through  this  slot  is  passed  the  engine  truck 
safety  hanger,  a  wrought  iron  eye  bolt  1^  in.  in  diameter  with 
a  tee  head  on  the  bottom  end.  This  safety  hanger  is  hung 
on  a  1^-in.  wrought  iron  pin  supported  by  the  equalizer  fulcrum  ^  - 
castings.  •  .-■• 

The  engine  truck  side  frames  are  of  steel  cast  integral  with  the. '•^•" 
journal  box  pedestals,  which  are  spaced  6  ft.  10  in.  between  cen-  .. ;  ' 
ters.  They  are  of  channel  section  with  side  walls  %  in.  thick  ••■ 
and  are  spaced  39^  in.  apart  from  center  to  center.  In  the  cen-.  ■'•  • 
ter  of  each  side  frame  is  cast  a  spring  scat  in  which  rests  a  semi- 
elliptic  spring  made  up  of  13  7/16-in.  by  5-in.  plates.   The  springs 
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Uretox  is  sujiiKirterf  by  expansion  sheets  at  tlic  front,  back  and 
center.  The  center  sheet  is  snpported  at  the  base  on  a  steel 
casting  hohed  between  the  rear  frames  an<I  is  fastened  at  the 
top  to  the  transverse  steel  castinu  that  supports  the  combustion 
chamber  wall.     Thi.?  ca.^tinc  extends  the  full  width  of  the  firebox 


and  are  m  in.  wide  by  8)j  in.  deep  where  the  front  fram 
filler  or  iipider  castinj,'  is  bol  e<l.  The  rear  frames  and  tli 
pedestal  liinders  are  of  mild  st<  el.  The  main  frames  are  space 
3V' V   in.  between  centers  and  t  le  rear   frames  74'4   in.  betwee: 


< '— S2f- 

Cross  Sections  of   Boiler  of   Engine  2900 


and  is  lipped  under  the  mud  rini.:  to  ser\  e  the  double  purpose 
.ot  Wall  siipi)ort  antl  firc]>ox  support.  The  expansion  sheets  are 
dotible,  each  beinji  made  of  two  ig-in.  plates  separated   at   the 

■top  and  bottom  by   '/j -in.  liners.     They  fit  ai:ainst  shoulders  at 
the  top   ami   buttoin.  thus   relieving  the   bolting  .  from    shearing 

:  ;5tresscs.:„  •  "'■■^     ."  •■,  ;  _;V--      ■  "  ■ 

;•  XJ^J'P  l"Ws  itt  tti^  i*>()l.    which   are  2.^    ft.   Aii 

in.  long,  were  headed  into  place  before  the  boiler  was  applied  t<> 
the    franie'-i  with  the  btMlcr   turned    upside   dovvn.      The   center 


■    I  VI.I.MitRS  .  r 

The  cvhnders  are  of  ca"^!  iroti  and  are  the  same  as  those  used 


on  the  Canadian  Pacific  standart 
lumii>  switch  engines  with  the  cen 
in.  in>ide  of  the  center  line  of  th< 


cylinders  particular  attention  was  i  iven  to  the  steam  and  exhaust 


l)assages,  which   are  unusually  dii 


tional  area.     The  cylinders  and  stc  mi  chests  are  fitted  with  gray 


iron  }iushini;s  tin-  \\all<  of 


Mikado  and   ten   wheel   type 

er  line  of  the  steam  chest   J-^ 

cylinder.     In  designing  these 


ect   antl   of   liberal   cross   sec- 


iri'  one  inch  thick. 


Longitudinal   Section   of  the    Boiler  of   Engine  2900     .'■•' 


'$ag;of  the  tube*,  was  "then  toward  the  top  of  the  boiler  .uul 
Vhieti  it  was  righted  tlie  tubes  tended  to  straighten  out.  .\  test 
showed  that  they  were  practically  straight  and  up  to  the  present 

'.time  they  have  triven  no  more  trouble  tlian  the  -borter  tubes 
in   en;4ine  .^900. 

■  ■' \    ^  ■:,''}■'■;;.'  ■■  \'  -  :^'^-^'-fKAyivA    '"■'"■':■   .'-''"        ■■' '- 

,f..  The  main  frariies  of  l»otli  eni;ines  are  of  \aua«Iium  ca^t  steel, 
the  ujipcr  rails  having  a  section  .^  in.  wide  by  fi'..  iji.  deei>  and 

"the  lf)\\er  rail  a  .section  ,^  in.  wide  by  3^4  in.  dee]).  The  single 
rail  front  frames  are  ca^t  inteiiral  with  the  m.u'n  frames.  They 
have  a- secti<»n  3' j  in.  wiije  by  12  in.  deep  under  the  cylinders 


r.uific   st.itidard   IJ-in.   |)iston   valves 
tons  au<l   \  alves  ;ire  fitted   with   i;ra^ 


iuder   is   bolted   to   its  respective    frajne   with    10  bolts,   each    1^2 
in.  in  diameter  .in<l  the  c\linders  are 


are  used  and  both  the  pis- 
imii   >i)ai)  riuLis.      b.aili  cyl- 


olted  together  at  both  front 

so 


ami   back   with  single   rows  of   nine   I'4-in.   bolts.      There  is  ab 
;a  bottom   Iiolting  flange  containing   f<  ur  I'j-in.  boltsi;       v-,    ; 
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TJie   equalizing   system    between    tb 
wheels      is      tb.it      patented      by      11. 
i:iueer,  l\nus\l\ania  Railroad,  and  in 


engine  truck   and   driving 
\.      Iloki,     assi>tant      en- 
use  on  a  mnnber  of  Penn- 


sylvania locomotives  with    four-whei|  engine  trucks.     Its  appli- 
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cation  to  the  Pennsylvania  class  E6s  Atlantic  type  was  de- 
scrihed  in  detail  in  the  Riuh<ay  Aye  (niCi'ttc.  Mcclhw'ual  lidition 
for  February,  1914.  pa.t;e  06.  The  weight  on  the  eni;ine  truck 
18  equalized  witli  the  weight  on  the  first  and  second  pair -of 
drivinju'  wheels,  while  the  third  and  fourth  pair  of  driving  wheels 
;ire  e(|ualizcd  with  tlie  trailer  truck.  The  main  equalizer  is  of 
wr<)Uj:ht  iron  of  the  tish  helly  type.  It  is  6  ft.  9  in.  lon^ M)\er  all 
jind  at  the  point  where  the  fulcruni  pin  is  applied  has  a  crt)ss  scc- 


l»olted  a  cast  iron  bushing  w  ith  w alls  J4  i"-  thick,  w hich  forms  the : 
wearin'^    surface   for  the  center  casting;.     This   hu$hinp  has   an 
o]ieuiny   at  the  back   7,' j   in.  wide   which  extends  the   full  depth 
of  the  castinp,  and  is  provided  with  k;  coftar  at  (he  l>ottom.  whicli 
fits  ajiainst  the  bottom  edpe  of  the  vertical  jniide.';-    .     '  - 

The  entwine  truck  center  castint:  is  made  of  cast  steel.  Tt-s 
upper  portion,  which  fits  into  the  vertical  j:uidc.  is  made  in  tlie 
form   of  a  hollow  cylinder   with   w-alls  one   inch   thick,   in  the 
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Arrangement    of    Detnils   of  the    Leading   Truck 


■fjOii  4"  in,  Avide  l»y  li  in;  <teei>.     The  back  end  is  supported  by  a 

;ltanj!:C,r  from  the  cross   t(|ualizer.     The:  front,  end  is  supported 

in  a  specially  desiirned  castintr  which  i'orms  a  part  of  the  enuine 

truck.     The  fulcrum  pin  is  supported  in  two  steel  castings  fitted 

and   bolted   toj^ether  directly   beneath   tlie  Cylinders.     Each   cast-:; 

injr  is  bolted   to  a  main    frame   with  eijiht  of  the   l.y.i-iu.   bplts 

which   are   used   to   secure   the   cxlinder   caslini.;>   to   the    frames 

and  is  also  bolted  to  the  bottom  of  the  cylinder  casting  with  six 

.VA-'m.   bolts.     The   castings   are   bolted   together   at   the   center 

'■■  with  four  l|2-in*  and  two  H4-in.  lK)lts.     The  1'  S-i«.  bolts  pass 

through  the  bottom  boltini;  flanges  of  the  cylinder  castings.     The 

castings  are  carefully  fitted  and  bolted  into  place  and  serve  also 


;:Leadinp   Truck  for   Canadian    Pacific    Mountain    Type    l_ocomotives 

as  a  frojit  frame  cross  tie,  engine  trucTv  center  casting  guide  anir!~ 

supfKirl   for  the  engine  truck  safety  hanL;er. 
'..T-rt  fortii  a  gtfide  for  the  truck  center  casting,  each  of  the 

fulcrum  castings  is  so  cored  that  when  both  .ire  in  final  iwsition 

the  center  portion    forms   a  circivlar   vertical    guide    Ir'S  in.   in 
■diameter  with   walls  54  i"-  thick.     In  the  back  of  this  guide  ii? 

a  vertical<>f»ening  7]j  in.  v  i<l';      Into  the  guide  thus  formed  Is 


back  of  wrhichtis  li  full  <lepth  opening  /J:^  in,  .wJilethroiiKh  which 
the  front  etid  of  the  main  equalizer  J>asseti.    TIic  Waring  siirtace   , 
on  the  end  of  the  wjualizer  is  convex  with  a  radius  «»f  3'.'  in,   < 
and    rests   upon    a   concave   cast    steel   e«iualizer    seat    supported      • 
by  tlie  engine  truck  center  casting;     The  equalizer  scat  isH-Ji 
in.  in  diameter  and  h  provided  w  ijll  gtnding  nTjs  'w  hich  engage  . 
the    sides    of    the    «?<|uaHzer    to    prcVfnt    the  ■  s-<?at     from .  turninji  "■ 
under  the  latter.     The  lower  part  of  the  casting  is  rectangidar  .'.• 
in  |tn in  and  fits  hetweeij  transverse  \ertical  wall-  on  tlu  cast  stejelj 
truck  frame.  crps.s  tie,  which  forms  the  feHnctiiigMu-f aces 'f^^ 
lateral  swing  of  the  truckin  curving.  "'     ...'■■^^     .        ••    :.^:  ;  ; 

-  The  truck   i.s   centered   by  douhle-facifd   txedpc's,   the   wrhrinp 
faces  of   which    are   inclined    1    in.    i»  2j/j   ip.      Tlie  top   pair  of    .. 
wedgt'S  are  bolted  to  the  tinder  sidc^of  th^  xrentcf  <*asting  and  ;;. 
the  bottom  pair  to  the  floor  of  the  triVcfc  fratne  cfOss  tie.     Tlie    '- 
vertical    •-;uiding  Walls    of   the   latter  are   johied    ;Vt    tht-   ends    to  ; 
longitudinal  vertical  walls  4^4  in.  high,  thus  forming  a  rectangu-    ' 
far  reservoir  open  at  the  top,  which  is  kept  partl\    filled   \Aith 
oil  for  the  lulrrication  of  the  centering  w^pes.  Oil  pipe-  readily    -. 
accessible  from  the   fr-mt   of   the  engine  lead  txv  this   reservoir. 
Wrought   iron  weariiiL^  strips  are  riv<.'ted  to  the  tHside  of  the 
front  and  hack  guiding  walls.      \-'V  ''''S:^'''  'y'.\-/ :'■:■?'•■':':  :■':: 
Through  a  reinforced  extetision  on  the  front  ot  the  en>ss  tie  O' 
casting  is  a  slot  2^  J  in.  wide  and  16  in.  long  formiH!  on  a  radius  ' 
of  2    ft.   H  in.     Throuyh   thi^  ^lot-  is  passed    the   engiiu-   truck 
*iafel\   iianger,  a  \vrt>ught  iron  eye  l»oh   I44  i"-  in  diameter  with; 
a  tee ;,  licatd  oil  ■  the  liottorn   end^     This  .  safety  hariper  iis  JtiingV 
on  a  :.l/?4-in,  wrouf*hl  iron  pin  supported  by  the  e<^tializef  fulcrum 
■;castrngs.  "  -  '  '':'.•■■■:■'■'.  .     c 

The  engine  trut'k  side  franuS  ai^e;of;sii?eI  ca  the- 

jonrnal  box  pedeMals,  which  ate  >pac«1ii<>4t^vl<^^n^^^  cen-  - 

tefs.    ^Thej:  are  of  clwnuel  section  with  side  w.alfe  %  in.  tliict; 
and  are  spaced  39)^  iiv.  apart  froni  ctiiter  to  center.     In  the  cen-/ 
ter of  each  side  frame  is  caM  a  spring  seat  in  which  rests  a  semi-, 
elliptic  spring  made  up  of  13  7/lo-in.  b\   5-in.  plgt^fs.    The  springs'.; 
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are  supported  at  the  ends  on  cast  iron  spring  seats  which  are 
secured  to  the  inner  ends  of  inverted  U-shaped  equaHzers.  The 
middle  point  of  these  equalizers  rests  on  the  truck  boxes  and  the 
outer  ends  carry  the  lower  seats  for  coil  springs,  the  upper  ends 
of  which  hear  against  the  side  frames.  With  31-in.  wheels 
mounted  on  axles  with  6-in.  by  12-in.  journals,  the  truck,  com- 
plete in  working  order,  weighs  11,250  lb.  Actual  service  has  dem- 
onstrated that  this  truck  equalized  with  the  drivers  makes  a 
very  easy  riding  engine. 

REVERSE    GEAR    '  '  '  '  ''  "    '      ' 

The  engines  are  both  equipped  with  a  screw  reverse  gear  of 
the  tjpe  shown  in  one  of  the  drawings.     The  screw  mechanism 


running  board ;  on  engine  2901  it  is  fastened  to  the  barrel  of 
the  boiler.  The  front  and  back  sections  of  the  reach  rod  are 
fitted  with  cast  steel  jaws  screwed  into  place  and  held  with  jam 
nuts,  while  the  intermediate  rod  is  fitted  with  eye  ends,  1^-in. 
mild  steel  pins  being  used  to  connect  the  front  and  back  to  the 
intermediate  section.  The  reach;  rod  enters  the  cab  practically 
parallel  with  the  running  board.  I.  '•■•'.:  .•^v^^"^^^^  ".".:';  ''.^O  .'y. 
Both  engines  are  equipped  with  Cole  driving  boxes  on  the  • 
main  journals.  These  journals  ^re  11  in.  by  21  in.  while  the 
■  others  are  all  10  in.  by  14  in.  'Jhe  trailing  truck  journals  are 
7  in.  by  14  in.  Canadian  Pacifii:  standard  vestibule  cabs  are 
provided   on   both   engines.     On   iccount   of   the   screw   reverse 
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is  supported  by  a  cast  steel  bracket  fastened  to  the  side  of  the 
firebox  with  y»-m.  studs.  A  wrought  iron  reverse  lever,  which 
transmits  the  motion  from  the  screw  to  the  reach  rod,  is  also 
supported  from  the  bracket  by  a  wrought  iron,  case  hardened 
pin  2yi  in.  in  diameter.  Below  the  fulcrum  pin  the  lever  has  a 
section  approximately  1^  in.  thick  by  4  in.  wide.  The  upper  end 
of  the  lever  is  made  with  jaws  which  engage  swivel  guides 
supported  by  the  screw  block.  The  main  jaw  straddles  the 
screw  block  and  the  secondary  jaws  each  straddle  a  swivel 
guide  filler  blocks  held  in  place  by  ^4-'"-  bolts  closing  the  top 
of  the  secondary'  jaws.  These  jaws  are  faced  with  3/16-in. 
case  hardened  steel  liners,  held  in  place  with  5/16-in.  counter- 
stmk  rivets. 

The  screw  rod  is  2}^  in.  in  diameter  and  is  provided  with 
threads  of  lyS-in.  pitch.  When  the  gear  is  in  forward  position 
the  link  block  is  in  the  lower  half  of  the  link.  In  order  to 
maintain  the  standard  direction  of  movement  for  the  top  of  the 
hand  wheel,  which  is  from  left  to  right  toward  forward  motion 
and  from  right  to  left  to  reverse,  the  threads  on  the  screw  are 
made  left  hand.  To  move  the  gear  from  center  to  forward  mo- 
tion the  screw  block  moves  forward.  The  lever  reverses  this 
motion  causing  the  reach  rod  to  move  backward.  The  forward 
end  of  the  reach  rod  is  connected  to  the  top  arm  of  a  bell  crank, 
the  horizontal  arm  of  which  extends  backward,  thus  lowering  the 
link  blocks  when  the  reach  rod  moves  backward.  The  hand 
wheel,  screw  bearings,  locking  latch  and  position  indicator  are 
the  same  as  those  of  the  standard  screw  reverse  gear  used  on 
Pacific  and  Mikado  type  locomotives.        -"'" 

The  reach  rod,  which  is  very  long  on  both  engines,  is  made 
in  three  sections  of  extra  heavy  wrought  iron  pipe.  The  inter- 
mediate section  works  in  a  cast  iron  guide  with  bushed  bearing 
surfaces.  On  engine  2900  this  guide  is  bolted  to  the  right  side 
of  the  firebox  close  to  the  throat  sheet  and  slightly  above  the 


Screw  Reverse  Gear  Used  on  Canadian  Pacific  Mountain  Type   Locomotives 


gear  occupying  practically  the  entir^  space  between  the  boiler 
and  side  of  the  cab,  a  non-lifting  injector  is  applied  on  the  right 
side  of  the  engine,  a  lifting  injector  being  placed  on  the  left 
side.  ■  ^  \,-  i'-  ■  .->_:^  •*'•',*."'■■,:  :.■  •;;'-  .  -^V.;  ':•..  .-y  ■  •  -..v  ^ 

The  tenders  ha\  e  a  coal  capacity  of  12  tons,  and  a  water  ca- 
pacity of  6,000  Imperial  gallons  aijd  are  equipped  with  air 
operated    coal    pushers.      They   are    Canadian    Pacific    standard, 


View  at  the  Rear  End  of  Engine  2900,  Showing  the  Driving  Wheel 
Extending  into  the  Combustion  Chamber  Portion  of  the  Firebox 

known  as  the  combination  type  in  whicfi  the  under  frame  forms 
a  part  of  the  tank  structure. 

In  addition  to  its  use  in  the  main  fiame,  Vanadium  steel  is 

used  in  the  main  crank  pins.                   I  ,•■--;.;    ■v.",!.-'':.- 


\ 


*,A* ■  v*V- *.  ' , '•■;■■ .'-  V.t''*'-!"^  *" 


November,  1915 


RAILWAY  AGE  GAZETTE.  MECHANICAL  EDITION 


561 


The  principal  data  and  dimensions  are  given  in  the  following 
table: 


»  •  »  •'!*  9  m  «.'« 


General  Data   ''"■'• 
2900— Class  HI -a 

,■,.,...4  ft.  iVi  in. 

.-i  ,i. Passenger   • 

Bituminous 

42,900  1b. 

order 2«6,000  lb. 

192,000  1b. 

truck 

truck 


,  .53,000  1b. 
,  .41,000  1b. 


dage. .  i..k  . .. . 
.Service  'iV'.".-;. 

Fuel  ..:...:....; 

Tractive  effort .... 
Weight  in  working 
Weight  on  drivers 
Weight  on  leading 
Weight  on  trailing 
Weight  of  engine  and  tender  in  work 

ing   order    , 

Wheel    base,    driving 18  ft.  3  in 

Wheel    base,    total 39  ft.  6  in 

Wheel    base,   engine   and   tender 66  ft.  6  in 

Ratios 

Weight    on    drivers   -^   tractive   effort 

Total   weight   -4-   tractive   effort 

Tractive  effort  X  diani.  drivers  -^  equiva- 
lent   heating   surface* 

Equivalent  heating  surface*   -^   grate  area.  . 

Firebox  heating  surface  -^  equivalent  heat- 
ing surface,*  per  cent 

Weight  on  drivers  -i-  equivalent  heating 
surface*    

Total   weight  -=-  equivalent  heating  surface* 

Volume  both  cylinders 16.08  cu.  ft. 

Equivalent  heating  surface*  -r-  vol.  cylinders.  .299 

Grate   area   -t-   vol.   cylinders.... 3.71 

-■'■    .\  l';:.-      /'    •v-i;.    Cylinders 

Kind    .......... . .  . .  .V  .-. Simple 

Diameter  and  stroke 23^  in.  by  32  in. 

:•  -■      ..        .-"i    -- . .  :       Valves 

.  .,  .Piston    valve 

..i ........  .12  in. 

;  ii/. .  .6^  in, 

........ 15/16  in. 

.'.  ...  .  .  .  .3/16  in. 

5/16  in. 


.443,0001b. 


.  .4.48 
.6.665 

..625 

.  .80.7 


39.9 


Kind 

Diameter   

lireatcst    travel 
Outside    lap .  . . 
Clearance    (exhaust).... 
Lead  in  full  gear 


»••;•■••  < 


Driving,  diameter  over  tires. ..... ...."...  ..70  in.  ■ 

Driving,  thickness  of   tires S'A  in. 

Driving     journals,     main,     diameter     and 

length    11  in.  by  21  in. 

Driving    journals,     others,     diameter    and 

length    10  in.  by  14  in. 

Engine  truck  wheels,  diameter 31  in. 

Engine   truck,   journals 6  in.  by  12  in. 

Trailing  truck  wheels,  diameter 45  in. 

Trailing   truck,   journals 7  in.  by  14  in. 


Working  pressure 

Outside  diameter  of  first  ring 
Firebox,  length  and  width... 
Firebox  plates,  thickness.  . .  .  J 

Firebox,  water  space 

Tubes,  number  and  outside  di 
Flues,  number  and  outside  ili 

Tubes   and   flues,   length 

Heating    surface,    tubes 

Heating   surface,   flues 

Heating  surface,  firebox 

Heating  surface,  total 

Superheater  heating  surface., 
Equivalent    heating   surface*. 

Lirate   area 

Smokestack,     diameter , 

Smokestack,  height  above  rail 
Center  of  boiler  above  rail.  . . 


Boiler 

Extended  wagon 

.  ..200  lb.  per  sq. 
72 

.I61Hin.  by  88J-8 
-i  in.,  fi  in.,  5/16 
.6  in.,  4'/2  in.,  3^2 
lameter.  .210— 2]4 
ianieter.  .  .30— 5J4 

, 20  ft.  7^ 

2,552  sq. 

850  sq. 

, 265  sq. 

3,667  sq. 

760  sq. 

4.807  sq. 

59.6  sq. 

lej/i 

IS  ft.  3  7/16 

,i.i>,i..9ft.  8^2 


top 

in. 
in. 
in. 
in. 
in. 
in. 
in. 
in. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 
in. 
in. 
in. 


■\.  ..-..,-■.•.-   -       .Tender 
Tank ...... .;;.;.,.  ..''..A  .  ;'. ;'.'.'; .  . .  .Water  bottom 

''•■ame .Combined  tank  and  frame 

^y eight    157,000  lb. 

Wheels,     diameter 36J4  in. 

.Journals,    diameter   and    length 6  in.  by  11  in. 

Water    capacity 6,000  Imp.  gals. 

Coal     capacity 12  tons 


2901— Class  H-l-b 

4  ft.  8^^  in.: 

VT  Passenger 

■  '.■■.       Bituminous 

''■{■^■■':'-    42,900  1b. 

''    ;       286,000  1b. 

192,000  lb. 

■;-  ■•'■-.      52,000  lb. 

:r'y::S.  42,000  ib. 

'  -  .';^ ';443,000  lb 
'■.  ■  y,  18  ft.  3  in. 
f  ,,  ;.v  39  ft.  6  in. 
."  ■  .;■   66  ft.  6  in 


-■':yV-'-'.     4.48 

'-■  '  "•51.4" 

16.08  cu.  ft. 

Simple 

23}^  in.  by  32  in. 

Piston  valve 

>v.;.-;.-.;-.:..:iijufc. 

-,'.■,•;..•■  :'-({54in.' 
:-- ■  V  15/16  in. 
•;--.:   3/16  in. 
':.'■■     '■'■:     5/16  in. 


11  in.  by  21  in. 

JO  in.  by  14  in. 
31  in. 

6  in.  by  12  in. 

45  in. 

7  in.  by  14  in. 


Wagon  top 

200  lb.  per  sq.  in. 

~  72  in. 

96fi  in.  by  88?4  in. 

in.,  f^  in.,  5/16  in. 

in.,  4J^  in.,  3^  in. 

-2'4  in.,  136— 2;<iin. 

30—554  in. 

25  ft.  iVs  in. 

2,887  sq.  ft. 

V'v        1,042  sq.ft. 

■  ■■'.;  221  sq.  ft. 

■'.;■'•.;'•       4,150  sq.ft. 

■■■.■■■.■  943  sq.  ft. 

;•  ■■..•..        5,564  sq.  ft. 

59.6  sq.  ft. 

V  165^  in. 

15  ft.  3   7/16  in. 

.;        9  ft.  854  in. 


■. '*■    Water  bottom 

Combined  tank  and  frame 

157,000  1b. 

'■\:  !/-,'■:  .--•-  ".■  36^4  in. 

.;•■''  .*.;.•■..    6  in.  by  11  in. 

.'■=■",    lV>., 6,000  Imp.  gals. 

12  tons 


43- 


_  *  E'.(uivalent    heating   surface 
times  the  superheating  surface. 


total   evaporative   heating   surface   -j-    l.S 


The  Pyrometer  i\  Steel  M.\king.— In  the  experiments  on  rail 
manufacture  which  the  U.  S.  Bureau  of  Standards  is  conducting 
at  the  plant  of  the  Maryland  Steel  Company,  Sparrows  Point, 
Md.,  particularly  with  reference  to  a  comparison  of  Hadfield 
and  domestic  ingots,  attempts  are  being  made  to  determine 
whether  it  is  possible  to  control  the  operation  of  the  Bessemer, 
open-hearth  and  other  processes  by  the  aid  of  the  pyrometer.-^ 
The  Iron  Age.     \-:' . ■;''/';'■■  :.'■>,■ -''a'  ■'.'..  .:V;::'>V'7--/'- '  -^.^-v^f^S'  i)-.-" 


SMOKELESS  LOCOMOTIVE  OPERATION  WITH 
OUT  SPECIAL  APPARATUS*  , 


.:.J-  :''  ■•"■  "  •  •"•'-■  •  "  "■    BY  H.  H.  MAXFIELD  ■■    ^    ;'-■•■  ■  ;.  •.  j^.,;  „  -Jf 

'-'-'■  Master  Mechanic,  Pennsylvania  Railroad,  Pittsburgh.  Pa.   •>•,  ;; 

The  problem  of  eliminating  objectiotiable  smoke   from  steam     ' 
locomotives  is  naturally  divided  into  two  parts,   first,  terminal,    '■ 
or  engine  house  operation,  and  second,  road  operation.     If  the 
elimination  of  objectionable  smoke  can  be  accomplished  at  engine    ■■ 
terminals,  and  the  locomotives   turned   over  to  the  crews   with 
fires  in  such  a  condition  that  it  is  not  necessary  to  do  much  in  the    . 
\\a\-  of  hea\y  firing  while  passing  through  the  restricted  area, 
the  problem  is  more  than  half  solved. 

Tlic  Terminal  ProMcut. — The  first  essential  is  that  the  locomo-     ' 
live  be  delivered  by  the  crew  at  the  ashpit  with  the  fire  in  good 
condition,  i.  e.,  not  badly  burnt  out  nor  yet  full  of  green  coal,  Init    . 
having  a  medium-sized,   bright  fire.     This   permits   cleaning   and    :- 
banking  the  fire  with  a  minimum  of  smoke. 

The  second  essential  is  the  careful  cleaning  and  rebuilding  of   - 
the  fires  and  banking  them  in  case  the  locomotive  is  to  remain  at    ' 
the  terminal    for  any   length   of  time.     These  operations   being    .• 
completed,  the  locomotive  is  moved  to  the  engine  house  or  storage 
yard,  and  from  then  on  imtil  the  crew  assumes  charge,  the  burden 
is  on  the  engine  watcher,  who  must  see  that  the  fire  is  properly 
maintained  until  the  crew  assumes  charge.    If  the  fire  is  properly 
cleaned,  rebuilt  and  banked,  the  engine  watcher  has  a  cpmpara.-.  /' 
lively  simple  problem  confronting  him.    ':>.i^'  .':.•    :-;%<'•"-  ;-.'^'. 

The  third  essential  is  the  proper  preparation  of  the  fire   for 
service  by  the  fireman  upon  taking  charge  of  the  locomotive.  The     ; 
first  and  second  essential  having  been  properly  taken,  care  ot,     . 
here  again  the  problem  is  not  difficult.  .•'"  =  ■\-.-^^-  ' ^-'Vy:.''--  '■-■:'. 

The  methods  of  cleaning,  building  up,  banking  and  the  building    .' 
of  new  fires  as  practiced  at  our  engine  terminals  located  within  ■•_ 
the  limits  of  the  City  of  Pittsburgh,  are  well  illustrated  by  the 
following  instructions ;  V  "■;.:•' '  .'■    "'    ;.■     :: 

RILES    .\ND  HEGl'I_\TIOMS    FOR   CLEAXIXG    .^^D    Bl  II.pi.NG    FIRES    IS    LOCOMOTIVES 

Black  smoke  shall  not  lie  made. 

Cleaning  Fires. — When  cleaning  fires  at  the  ashpits,  the  blower  shall   lie     * 
used    with    sufficient   strength    to   keep   down   black    smoke.      One-half   of    the 
fire  shall  be  cleaned  at   a  time.     After  the  ashes  are  knocked   out  over  one- 
half   of  the   grate   surface,   this  grate  surface   should   then   be  covered   with 
gas  coal,  and  a  layer  of  low  volatile  coal  placed  over  this.     The  good   tire    -[. 
should   then   he  thrown   over  this  coal   to   allow   cleaning   the  other   half   of 
the  grate.     After  this  half  of  the  grate  has  been  cleaned,  it  should  be  covered      ■ 
with  a  similar  amount  of  gas  and  low  volatile  coal,  and  the  burning  fuel  on 
the  opposite  side  pulled  over  it  until  an  even  depth  of  fire  is  obtained  over 
the  entire  grate  surface.     If  more  coal  is  then  needed  to   build  up  the  fire    ■■'. 
the  hostler  shall  use  only  low  volatile  coat,  which  has  been  thoroughly  wet    ; 
with  water. 

Banking  Fires. — .■Ml  coal   used   for  this  purpose  shall   be  low   volatile  coal, 
and   shall   be  thoroughly  wet   with   water.      Banking   shall   be   started   at   the     ' 
rear  end   of  the  firebox  and   built   forward   until   the  fire   has   been  covered     . 
within   two  or  three  feet  of  the  front  flue  sheet.     The   iTre  shall  be  heaviest 
along    the    side   sheets   and   of   ininimum    depth    in    the    center.      In    case    a    ':"; 
banked    tire  neeils  more  coal   supplied,   low  volatile  coal    shall   be   used   exclu- 
sively.    If  there  is  no  low  volatile  coal  on  the  tender  <he  hostler  shall  report      • 
this  condition  to  the  engine  house   foremati  and   receive  instructiotis. 

Building  Fires. — The  entire  surface  of  the  grate  shall  be  covered  with  3  in. 
of  gas  coal  spread  over  evenly,  and  upon  this  an  even  layer  of  4  or  5  in. 
of  low  volatile  coal  thoroughly   wet  shall   l)e  placed.      Extreme  care  shall   be     ,: 
used  to  see  that  the  coal  is  spread  evenly  so  as  to  cover  the  entire  grate    ..^ 
surface,  and  no  holes  should  be  left  in  it.     Dry  shavings  shall  l)e  distributed 
over  the  entire  surface  of  the  coal,  care  being  taken  that  the  shavings  shall     •. 
l>e    placed    along    the    side    sheets    of    the   firebox.      One    bucket    of    shavings,     ... 
which  has  been  mixed  with  one  quart  of  fuel  oil,  shall  In-  evenly  distributed 
on  top  of  the  dry  shavings.     When  this  has  been  done,  the  shavings  should 
then   be   ignited   by  a   small   piece   of  waste  thrown   into   the  middle  of  the    -.- 
firebox.      The   blower    should    then    be   operated   very   lightly    until    the   coal 
shall   have  become  ignited,   when  the  strength  of  the   blower   should   be  in-    ,  ' 
creased   gradually. 

The  door  shall  be  kept  wide  open  when  fire  is  started,  but  after  the  coal 
has  become  thorouglily  ignited  the  door  may  be  closed,  depending  upon  the 
smoke  conditions  at  the  stack.  Under  no  circuni-stances  shall  the  fire  be 
hooked.  If  more  coal  should  be  needed,  wet  low  volatile  coal  shall  be  sup-  "' 
plied,  but  in  small  quantities.  The  house  blower  shall  not  be  used  if  the 
locomotive  in  which  fire  is  being  built  has  50  lb.  steam  pressure.  When  tlje  v. 
steam  pressure  reaches  50  lb.  on  the  locomotive  in  which  a  fire  is  being 
built,    the    house    blower    shall    be    disconnected.  '^• 

The  use  of  low  volatile  coal  is  to  be  noted.  This  coal  contains 
approximately  from  20  to  21  per  cent  of  volatile  matter.  The 
use  of  this  coal,  while  not  essential  to  the  operation  of  locomo- 
tives at  a  terminal  without  objectionable  smoke,  is  unquestionably 
a  great  aid,  especially  at  congested  points  where  it  is  necessary    '. 

-      *  Abstract    of    paper    presented    at    the   tenth    annual    convention    of    the 
International  Association  for  the  Prevention  of  Smoke. 


•.■•■v. 
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arc  >iij>iK)rtcd  at  tlic  i-iuls  mi  ca>l  inm  sprinu  bcat.>  which  arc 
secured  to  the  inner  cmls  of  inverted  L'-^liaped  e(inaHzers.  The 
middle  point ot  tlif>f  ccjiiahzers  rests  on  the  truck  boxes  and  the 
f»Htor  ends  carry  the  lower  seats  for  coil  springs,  the  tii)per  ends 
t>f  which  hear  a«ain»t  the  si<le  frames.  With  31-in.  wheels 
momite<l  ou  axles  with  ()-in.  hy  li-in.  journal>,  llie  tnuk,  loni- 
pk'tC  in  \Vbrkini;  order,  weijihs  11.250  11>.  Actual  service  lia>  dem- 
onstrateil  that  tliis  tnick  ecjualtyed  with  the  drivers  makes  a 
very  easy  ridinij;  euv^ine.  .  • 

.        .    y'  ^         HtVWMSVi    OKAR    '       "       ■ 

;The  en^inv-sare,  lH)tli  e«|uipi>ed  with  a  sireu    rc\er?.e  near  of 
the  type  slidun   in  one  r>^f  the  drawin.:s.     The  screw   mechanism 


Vol.  89.   X..    11 


runnini;    hoard ;   on   engine  3A>1 

the  hoiler.     The  front  and  back 

fitted  with  cast  steel  jaws  screvve 

nuts,   while  the  ititermediate   rod   is  fitted   with   eye   ends,   l-'4-in. 

mild  steel  pins  hein^  used  to  con  lect  the  front  and  hack  to  the 

interme<liate   secticm.     The   reach 

parallel  with  the  running  board. 

lloth  engines  are  e(|ui|)ped  will  <  ole  driving  boxes  on  the 
main  journals.  These  journals  are  11  in  I>y  21  in.  while  the 
others  are  all  10  in.  by  14  in.  'Ilie  trailing  truck  journals  are 
7  in.  by  14  in.  Cana<lian  I'acifii:  standard  vestibule  cabs  are 
provided    ou    both    engines.     On 


t  is  fastened  to  the  barrel  of 
sections  of  the  reach  rod  are 
|l  into  place  and  held  with  jam 
s  fitted  with  eye  ends,  l-'4-in. 
lect  the  front  and  back  to  the 
rod   enters  the  cab  practically 


ccoiint   of   the    screw    reverse 


: . .  J 


Screw   Reverse  Ge.Tr   Used   on   Canadian    Pacific    Mountain   Type   Locomotives 


^.  !  i?isifpiH)rtt'd  by  aU'ast:  steel  bracket  fastened  tu  the  siile  of  the 
..'  firebox  with  's'in.  studs.  .\  wrotijiht  inm  reverse  lever,  which 
:'.  transmits  the  motion  from  the  screw  to  the  rcacii  rod,  is  also 
'.-..supported  from  the  bracket,  by  a  wrought  iron,  case  hardened 
'pin  2'..  in.  in  diameter.  lUdow  the  fulcrum  pin  the  lever  has  a 
>;  ■     section  apf»ro\imately  .1 '  J  in.  tliick  by  4  in.  wide.     The  uppt  r  end 

•  of  the  h"ver  isi  miWie  \vith  jaws  which  eniravie  s\\i\tl  .:ni<les 
.,..  J;t«Pl»«»rted  by  the  screw  block.  The  main  jaw  stra<ldles  the 
■  screw  Ivlock  ;<tjd  the  secomlafy  jaws  each  straildb-  a  swivel 
;      Kui<h'   filler   lilocks   liebl    in   place  by    ^j-i"-   bolts  chisiu.;    the   toj) 

•  ^  of   ilic  J*ec<>n.«hiry  '  ja\V>i.      These   jaws    are    face«l    with    i  Ifi-in 
' .   :case  liardened   stifl  Hners.   Iuld    in   pi, ice   with    .s/ld-iu,   tomiter 

,_K    sunk  rivet .s. 

The    screw     r<id    is.  Jo-.V  tn.    in    diameur    and    is    pr<)\ided    with 
v.thre.'ids  of   I'S-in.  iiitdi.     When   the  «ear  is  in   forward  jiosition 
: '.;    the   link    bbkk   is   in   the   lower  hall   of  tlit'   link.      In   order   to 
■;  maintain  the  standanT  direction  of  nio\ement   for  the  top  of  the 
■    hand  \vheel,  wbiih   is   irom  left  to  riyht  toward   forward  motion 
and  frmri  riybt  tf>  left  to  reverse,  the  threads  on  the  screw   are 
made  left  hand.     To  niove  the  fiear  from  center  to  forward  mo- 
tion  the   screw    block   moves    forward.     The   lev  er   re\  erses   thi>; 
motion  cufsiny  the  reach  rod  to  m«»ve  backward.     The  forward 
end  of  the  reach  rod  is  connected  t<)  the  top  arm  of  a  bell  crank. 
.  .•  the  horizontal  arm  <rf  which  extends  backward,  thus  Ittwerim:  tlu' 
'.-  Inlk   blocks    when    the    reach    r<)<l    moves    backward.      The    hand 
.  '"  >vheel,   screw  beariiufs.   locking   latch   and   position   indicator  are 
■.  :  the  same  as  those  of  the  suuulard   screw    reverse  .uear  used  <>u 
.Pacific  and  Mikado  tyi)e  loc(>motives,- '^  -     "  '  ,- 

'      The  r«ach  rod,,  which  is  very  long  on  Sotli   enyines,  is  ukuIc 

.      in  three  sections  of  extra  lieavy  wrouyht  iron  liii)e.     The  inter- 

imediate  section  works  in  a  cast  iron  uuide  with  bushed  bearin:: 

.surfaces.     On  engine  2*^>0()  this  guide  is  bolted  to  the  right  side 

•.:   of   the   firebox  close  to   the  threat   sheet   and   slightly   above  the 


gear  occupving  ]tractically  the  entir  space  between  the  boiler 
and  side  of  the  cab,  a  nuu-lifting  injArtor  is  ai>i>lied  on  the  right 
side  «>f  the  engine,  a  lifting  injectol  being  placed  on  the  left 
si<lc.  I 

The  tenders  have  a  coal  capacity  of  12  tons,  and  a  water  ca- 
pacity of  (>,(HKI  Imperial  gallons  aild  .are  e(|nii)ped  with  air 
<iperated    coal    imshers.      They    are    (Janadian    Pacific    standard. 


View   at  the   Rear   End   of   Engine  2900.   Shbwing   the   Driving    V/Vheel 


Extending  into  the  Combustion  Chambe 


Portion  of  the  Firebox 
1   the  undcrframe  forms 


known  ;is  the  combiiKition  type  in  vvhic 
a  part  of  the  tank  structure. 

In  addition  to  its   use  in  the  main   fiame,  \'an.-idium   steel  i 
u<ed   in   the  main   crank   pins.      .  -   > 
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.■    Tlu-  inincipal  data  atul  dinien>>i<>iis  arc  ;^i\  i'li  in  itit;   f(>tlo\viiis; 
tal'le;  .  ... 


•  I  .ajjfp:;.\v.  .y.;... . . . .  y .  v .... .. 

SiTvicc  ■  ;'. ... . .  . .  .'.'.. ,  ,j..,;  . . 

Fuel  ;. v.. ....r.v. :...;. . 

rr:ictiv«*    cJYort ............ 

\\'cijfht.  in    vviirkiiiji  orilcT.' . 
Wi-ight    oil   ilriv»-rri>  .  .  ...  . . 

\Vd(?l>t  «rti  K-uiliiin;  triifk,  . 
VV'fig^it  on  trailing;  tnu-k.. 
\V fight   i>t   I'liKiiif  anil   tciidir   iii   \v 

■'    inil    order    

VVhi-i'}    l»;>sc,    driving.  . ..... 

Whet-I    Itasv.    totaK  ... .  . .  .. 

W  tiot'l    Ltet.sc,   engine   and    itndtT 

AVcight    On    il.rivors'  ;-    tractive 
Total  weight    >   tractive   cftort 
Tr.'iciivc  fffort   .X   dia.iii.  drivers.  —  eqtiiva-' 
.  lent    luatiiig    surface*.  ... ... , . .'.  . . . . .  . , 

K<iitivalcnt   luatiiiK  surface*     :-  grate  area. 
Fireljiix  heating  surface  .;-  eiiuiv:tlt,-nt  Jie-it- 

itig   surface,*   per  cent.  .  .  . .  . 

AVeigJil    on    drivers     f-    oiitivalenl    Uiniting 

.surface* 

Total    weight  -^   eijuivalent   heating  surface 

Voltlinc  iioth  c.vlinders. . .  .  .Ui.iW  cil.  ft. 

Equivalent  heating  ,<iirface*   '^  vol.  oylintlers.  .2'''> 
■  Grat*"  area    '-   vol.   cylinders. ;;,.'.;....  y... .  .3.71 


Ociirra 

1    rtdta 

,  J'Otll 

Class  HI  a 

4   ft.  8! ..  in. 

■ '  .  .*. 

l^l^5Set^ger 

Bituminous 

.  .4.;,o(Mji  11.. 

.2K6,0(>0  Ih. 

.i«_V)uon». 

..->.< ,01)0  lb. 

..41,(J0Ufl>. 

i   \vork- 

.44.^,||M'i  11.. 

.1«  ft.  3  in. 

..V<  ft.  fi  in. 

r -■ 

.^>^^  ft.  6  in.. 

Rat 

ivs      :  ■ 

elYort. 

......  .4.4J< 

. ..  ...o.of,5 

.ft2.S-.- 


...   "     ..■;    ;•--..■•_'.    .:\;.    ■        r     ..    •."..,--   -: 

i  :  Cyiindx\rs                 ■ 

Ktiiii'  '. i . ...'. ..,'. c .:...-..,■. .  1-;. 

.  .,> ;. ; .  .^;.  . ;,    Siinivle; 

IHanieter  anil  stt'okc.  .  i.  . . '. .: 

.  . .  .ill' J  in.  Ijy  32  ijn. 

•        .  ■      ■.  .  '■■".'  :■'-■    -    ■  " 

,'. :  -    I'lihrs        ..'.     > 

Ktllil.V.  1 .  .  .,y',^,  .-.:..  .;.•»».'_ 

... . ;  ..;.l'isti»n    valve 

J)iameler    .  .  .  ...,,..  •.'.,'.. ,  ...  . 

.....,.., /.,^;i^i  in- 

' jpeatest    travel.....  .  .  ■...  .;..•... 

\  I;.  . . . .  .  ^.. .  .  .''""j  in. 

1  l*l>t  siile     l.tj) .  .  .  ...  .  V-  -  •  •  •  •  •  • 

w. .;,.';...  ,'.i 5/  It.  ili;. 

»  lentance    <  exii'aust  K  .  .....  .•■. 

. ...  ,.\, :.;.  .3.  J«.  in.  , 

J.e.-id   ill   ittll  jjejir .  .•  .  .  .' .  .;.  .■ : . 

'!..,.•,  ..^■.V.;.5,:J('.i.uiV 

:^'\'''/rt;v/^  \-;^  ■ -■;. 

iJriving,  di.iineter  over   tires. 

...-:,.  v..  ..^^^  .70  in.  ; 

Uriving.  thickiie>s  of   liri.>.  . 

.;..,..;.,,... 3!  ^in. 

l)rivinK     journals,      tnaiii,     tlianieter     and 

length .H  in.  I.y  21  in. 

Uriviiig  j^.nrnals,  otlu-rs,  <lianieter  and 
length    ...'......... ...  ...  . . .  .  .  V'l  til.  I.y  14  in. 

Kngine  truck  wlieels.  diatnetef .  . 

Kni;nic   titick.   jo\iruals.  . .  .  .  . .  ., 

Tr.ailing  t.riick   wheels,  tliauK-KT. 

TraUiinj-  truck,   jolirlKiIs. :.•.  j-.  . . > 


31  in. 

12  in.,: 

4.^  in. 

7  in.  I.y  14  in. 


.0  in.  1. 


''  •'  .:-!.'':'■:-■■■      :■.;    '_■■'  ■'■   .  '^  '  J<oiU-r 

.^tvle-  .  .  .;'.  .  ...  ..:;...'.  ...<•.  .  .  .Jixtended  wagpn  toji.. 

Working  I. rcssnre....  ....  .  . .  . .  ..2'Mi  11..  |>er  .«tj.  in. 

t  tutside  diameter  <.f  lirst  ring.  . .  .  . ,.  .:  . ....  72  iu... 

FiifLov.   length    and   wi<hh... 

Firel.ox  |>lait.s.  thickness 
.  Fireltox,  water  sirace...  . 
-Tubes,  number  aitd  otuside  tlianieter 

Fliles,  number   ami   outsidf 

Tubes   and   flues,   length.  . 


iliatneter. 


Ile.'tting     surface,    tubes...... 

Heating  ■  surface,   flirts.  . .'. .  . '. 
Ile.iting   surfacf,   litebov.  . .  . . 

Heating  surface,  total.  ...... 

.^upcrheator  lieatin>j:  sur-facf. . 
Kciitivalen.t   Leating   surfuce*-. 

■  .rate    area . 

Siliokt'siack,     diameter  .  , 

Smokestack,  Ijeight  aboye  rail 
(■eiitrr  of  boijir  abo.ve  caiT.  .  . 


K.lSgin.lj.v  i*>*-^i«i.  - 
!.•  i"-»^!i  in,,  .V  l*.  in. 
.(.  iti„  4'..  in,  3' J  in. 
Jl!»;   2'.i  in. 

-.V ,  .20  ft.  7i«in.    ■ 
V.  .  .  .2,>?2  sq.  ft,  .:, 

.....  ,S5^  s<t.  ft.    ' 

..  .  .  :  .2fy-<  sii,  ft. 
... ;.  .3,607  sql  ft~ ;. 

>. .  ..^v^iO  sq.  ft.;' 
..■: ..  :4,»<u7  sif^.ft.' 
. ....  .59.1.  sij.  ft. 

.V.  . .  . .  Ah' ,,  in. 
,15  ft.  3  7/ 16  in. 

.;. ..  .9  ft,  8Vj  in.    . 


'i/fiUMIassHIl). 

;.■    :      4  ft.  s^^  in. 
-],.,...'    Passenger 
.Bitumin<.ui  . 
42.000  11).. 

>^  ;    '  ^28*i,0^^^.l  11k 

52,0110  ll>. - 
r    ■^•">42,0o0  1t>. 

.-'.'.: -443.f»0iJ  Jb 
'r\::':i"^H  ft.  3 in. 
:.■  ■}''  y.-.y  ft.  o  ill. 

;    v    •    ()6.n.  oin 


■:     :\:v;4;48. 
■:';.   ■■    6-.<>«.5: 

■    '  ;■  ■:'  33«) 
.:'■' ■■.:-,:  M^^^. 

l6J)kv»Jt.. 
.  :.3.7I 


.      \        Simple 
.2Ji'Vinid«y  32in. 


'r  ■_.,'■  :f iii  in.- 
:  .\15''t.6 itu; 

:■■':  .^'j/ie-kai.' 


-    70 in. 

,;,:.■.•.■..;;■  i3'Vitt-; 

Itin.  by  2t  iti. 

to  in.  I»v;i4  in. 
;    11  in. 
/> ift.hv  IZin.r 
■.'.-   ^'5  in... 
■•.•7  in.  by  14  in. 


V      ;  j:yo  lb.  per  St},  iti. 

■'■  .  '  ■'  - .  ■  72  in." 

''^■■■<i(iJ^iH.:l>v;i*8'»in;: 

■.  J.'  in.v  4li  ill.;  5/l<.'in. 

.      5  in.i  4  J. .in.,  .Vj-i-n'. 

43-^2 j-^  ill,,  136-21  .  i^; 

■■':: ',::  \"36"v3!4  in. 

■'■•■■     ..\.    "  s  25.ft:.  3J8.in. 

■■■'■'■  ;-\^  '■■  ■^;2,8^7  sq.  ft; 

:''':'.   1,042 sq.  ft. 

'■'.:    •-^•s  •' ■'-   221  sq.  ft. 

:■'..->';  .■:    '    : 4,150 sq.  ft. 

\   ■■■^•- ":    .  ''»i43  sq.  n. 

w -V',  ■  -i!  :.  ■    5i>'.4  sq.  ft, 

;    "■>■  •  \:"  ■>     5'i.6  sq.  ft. 

VL.;\:-'V..;.;  ■  ;_.■  rmiiin.: 

,-. ...   tS  Jft.  3  7/16  in.,. 

■';'.':'■■".'.■;'-:;  ;i»;ft.-8'-j.in.: 


Tank.:  .■,*•..".  —  .. ,  i..-. . ....  .... .,;.  . .  ..Water  Fw.tt'oui 

Fi.niiif.  .;  .-.J  ,..;.....  ,'f.,iml>ine<l  tank   and  frame 

W.ight     ...  ,.:.'.  . .  ...... . .157.000  11). 

Wheels,     ili.itiieter. ...  i ....  . .  ............  .i^'^  in, 

.lourii.-d!-,    diameltT   and    lengtJi 0  in.  by  11  in. 


W.-ii.i-r    ca|i.icily . .  .  , .  . 

foal     Cap.ieity,  ;  .  .*.-.,.;;  ....;. 

-     *;K'iuiv,(Ient    heating    surface 
times   the   su|ierlieatiiig   surface., 


.0,000  lmi>.  gals. 
,12  tons 


.VV.ttt'r  bottom  ' 
fnmlrtnediank.inil  frame 
157.000  lb. 

;     /    -'■>'  3<.?4  ill. 

■-  .'■-■":    ■.;6  in.  hy  11  in. 

:  '    .  'v   ,  i6,H0O  Imp.  gjds: 
^  ... ■    :■  ■ :  12  tons 


~  ;totai:  evJiporarivi--;  hcatmg  .' sliriace  : -^    l.S- 


Tin:  J'vk<..\ii.ii:k  in  Stkkl  ^f akim;  -  iti  the  cxporitiiontV  rin  rail 
niaiuifacture  which  the  I'.  S.  Ihireaii  o\  .staii«la!(I>-  is  condiictiiii.; 
,;it  the  ]>laiit  (.1  tlic  .Marylatxl  .steel  ( "()ni].:iiiy,  .sj .arrows  Point. 
M<1.,  particularly  with  refcrcncf  to  a  coinpari^on  of  1  ladfii-ld 
and  domestic  inuots.  attempts  are  Iieiiii:  made  to  detirmiiie 
whether  it  is  p<issilile  to  control  the  operation  of  the  IksNcmer. 
open-hearth  and  other  processes  hy  the  aid  of  the  pyrometer.:;—. 
I  ht    Iron  Afie.    ■:,-      '/'/■"■.    ■■  ..V  ■    -   ^     ■  V.:..\  .^.'V  •./'•'■'■'i:..  ••'■:i-'i /. 


SMOKEI.ESS  1  bCOMOTIVE  OPER.VTION  WITH- 
OUT SPECIAL  APPARATIS 


.:-;..;;'.-  :" -■:"^-v,:--.. •"-•..  V    bv  h.  n.  m.\xfikli)    .  ■'"'.Ar:'-^-':-'- 

'  :'^"/:       blaster  Mei-hanic,  Pennsylvania  Kailruud.  Pittsburgh.  Pa..;-. 

.    The  pr«»hlcm  pt  dimiiiatinj;  ohjectionahlv  sriiokt  t rotn   >tf;«tr  . 
locbnTot^\<^s  is  natliraHv  di\ idi<l   into  tw-o  i>arts,  firstV  terminal,  -yy 
or  entwine  hrvnseOfKTatiem,  and   scodiid.  rei.-uiOperatittn.     Il    the    "^ 
elimination  ()t  ohjectronahle  >moke  can  he  accomplished  at  eiii^inc 
termiti.ils,  and  th<  : loconiotiivs  tnrncd  ov<:r  to .  the  crews  with 
fircs  in  stich  a  conthtion  that  it  is  not  ikx'essary  to  do  iiinch  in  the 
way   <if  heavy   firing   wliile  passiii-   thron^h   tlty  restricteti , area;      -; 
the  prohlem  is  more  than  halt  sohei}.  ■    '  -        ..^  '■'''''--). 

Wife  Tt-rininul  J^ihlcm.^^^^^^^T^^  essttitial  i.'-  th.nt  ifie  K*c%>nii^-. 

live  he  clt.'livere<l;l)y  the  crew-  ;a  the  ashpit  with  the  fire  in  ^ood 
condition,  i.  e.,  not  hiidly  l.nnit  <^nt  nor  y<t  Hill  «it  vreefi  c<vil.  h^it     '- 
ha\ inu  a  mediunr-sized,  1  vriylit  tiii-.     This  permits,  cjcaiiin^  and.  ■-..■ 
.  l)ankin'4'  tlie-fire  Iftitk  a  minimimi  ot.  sijiokc:  ,.{...>  -  ■  •  -  V  ' 

Tlie  second  es.seiitJal  rs  the  carefnf  cleanini:  ,alV<l  reJ»^nldi^1^  i>£ 
the  fires  and  hahkini:  them  in  cas<'  the  locomotive  is  to  remain  at 
the  ti-rminal    ior  atiy   hiiLith   ot    time.     These ojieralions    i>eini;-  > 
C(.>mi)lcled.  the  loconn>ti\e  is  nio\  ed  to  the  en.i;ine  hou<c  t»r  j»torai;e     . 
yard,  and  frorn  then  oil  until  the  crew  assumes  diarji^^  -'/  ..• 

.is  on  the  eticine  watcher,  who  must  see  that  the  fire  i.s  proi»erly 
maintained  tmtil  the  crew  a-^^tmKs  chariit?.    it  tiie  fire  i<  pFoperly     '- 
,cleane<l,  rehiiilt  an«l  l/ankinl.  the  enyincjuat'cher  h;iiL  a  yompara-  :\ 
tiveK"  simple  prtH»l<?ni(conir6ritiii!i  httn,      :'  ^y;/  ■{'■■      :'  :  1- ' > v; .  ■ "     ;^;: 
;■    TI^  is  the  i)roper  prepar.'ition  of,  the  fife  Tor.  .- 

jserAice  hy  the  fireman  npon  takiiiL;  charge  «>f  tlu'  l«K-oniotive.  The  ; .  . 
first  and   second   es-enti;d    haiint^lieenjirojR'rly   taken   cart:  otv-'- 
lieire  iip^ill  tl>e  proMem  i>  n<>t  <litlieidt;:  .  ,  "/'■■:-■''  :'::  '";/•; 

The  inethcwls  tif  cleaning,  iiiiildint:  tip,  hanking  and  the  huihUniS    .: 

of  new  fires  as  practiced  at  tun"  enuinc  terminal^  locate<l  within     , 

tile  limits  of  t!ie("it>    <»f   l'itt»l»iirvh,^  a!;e  ,weU  ilhi^triited  \>\.    the    . 

:  follow  in>i  instrnctidii-s,:  .. ;  ..iV-^  ■■^■.^\,  ■■':.-;:■'"■;;'>■    -■'V'"-:.  ■'r'^  ; 

.  ;Rl-i,i>s  .iixtf  RM-.i-r^vTibs?.  *:';'»t.  <i.i  NM><.  .vM>  *i:it.:iirjs«;'  ii,i<».s,«i'-*.i:^M<jMftTiv*:s   .- 
;     itlack  «tTniiWe;  sh.ntT  iiot  W  Mi.i'.le.  ■•  '•'..;■         '         \,:'  -."..• 

C7«'a«''',>    /'•'*■•'■*•      When   cleanina   ?ires  at-.the  .isliiiits, 'the  l.l^j.wer  «hafl' be'  .- 

Used    with    .sulScienr   strength    to    ke<|>   ilowti    black-  Mitoke,      <  >ii«--lialt-  tjf    the       .': 
lire  .shaflbe  cleaTred.  at    .(  time.      .XfiJi'r  lhi:a«lu-s  .-rre  knocked  ovit   over  one     • 
half  of   the   grate  .surface,   this   vr:i*e  MirfaiH"   shmtM    tJieii   l>t-' covered    with     " 

/jias  eoal.  atui   a   layer  vf  lo.vv   v^JatiU-  iCoal   )Vla<-e<l  -i.vcr  this.     TIk.-  goo.i  ^ire    •• 
should    tlum   lie  thrown  :iiv«-tijiis  "lo.tl    to   allovi    cleaning   the   ottnrr    half  <»f  ;  _■•• 

'tljc  grate,     .\jter  tki.-  half-  oftlx-  trr.ite  has  been  'cl<-aive-l,  it  shoiild  be  covered-.,  v  .. 
with  .1:  similar  amount   of  iias  and   low    vol.atile  voal., ami  the  liurning- fuel  *,in 
the  oppi..4i(o.  :«i<le  pi'iUed  j.Ver  )l   nrvtil  an  ev«^l  ilej.tti  of  fife  is  rtlwatneil  <>vet    .-.'. 

"the   entire   gr.ile  Mnfair.e.;      }f  iiiore  coal   is,  theti    !U-ede*l,  to;  build    uj..  the    tire.;\':' 
the  hostler  >lf(iij   use  .oiily  lov»   Vol.-xiiU-  coal,  HLbich  Iws  tweiciV  ihor^itghly  «et  .-'.■ 

:   with  .water.    ":.'•;:   .-^  •.     .,;:■".  ;  '    :     ■:..-■''':■'■       :.•■•"■-     "       .   :    '  .' 

ffiinkiiiii  J:h\\s.~  .Ml   Oo.ti   tjsed    for.rhi's-inrfptrse  "s.'iall   l)e  Ji.w.  volatile  eoal,  ,;  .  . 
and    sli.ill    be   1  hoi-otlglily   .wet    \\  i»1i    wafer.       Hankiti  J  >lr.'in    l>e.  Stanctl  M:  the  : 
rear    eiiti    of    tli<-  tirel"ix   dtid    bitili    foiward    until,  the   tire   ha-«'  been  o.verett      . 
within  two  i>rflire«-  feet  wf  the  rKuit   tl'ie  •sheet.     The  tixe  shalT  Ue  lu'.ivie^  •  •','.'. 
alorig-   the    side    sheets    and.  of    irinimiiin    depth    in 'the    cititer.       In  .ca>e    a  .■.•.  . 
banki-'l   tire  iieeds- iv)ore  coal   supp'.ie.l,  b.w    vol.itile  o.a1   shrili.be   u.sed   exclu- 
sively-.     If  there  :;.s  no  low   volatile  Co.il  on  thetenikT.the  hostler  shallrep'/Tt  .- 
tl»i,s  coinlitiot)  to  the  eui;tiie  l)oi)ve  forema-»i  aiitr  receive  in>tVnctioti»..  •■ 

/^;(/;Vf)i<//;Vc.v,- "The  entire  surface  i.f  the  grate  shall  liv.\i.\ered  with  .3  in. 
of  gas  co.'il  spread  over  eveiiK.  aiid   upon   thi.^-  an   eyeti  tayet  of   4  «.t   5m.  ■ 
of  low'  volatile  Coal   thorofisihiy   wet   shall   he  pkueil. '    Fl\trniie  care  s.li.itj   He 
used   to' .see  that   the  coal   i^   sj. read    evcnK;>o' :is  to  Cover   the   entire   grate    . -^ 
surface,' and  no  holes  slioiUd  be  left  in  it..     I)ry  :s^laviill:s.^l^a^l"  l.e  ilistril.ut»>il   •'   ' 
over  the  ei'ivire  surface  ..f  the  coal.,  e.ire  l.oitig  lake. 1  that  the   -h.-a  iitgs  shan      ." 
be    pl.icol    aloi.i;    the    si<le    »ti<-ets    of  -the    !"ire'«jk.      <  hu-    iMuket    of    sba  vi  tigs,     .V 

Willi  h  has  lueii  mixed  with  otu-  quart  of  fuel  nil. 'shall  be  v..vetlly  distcihule-l  . 
on  lop  cif  the  dry  >liaving.s.     When  this  h;is  beeti  ■loiu'.' the  r.li.ivini;s  shoaI'.J      i.. 
then    be   ignited    by    .a   small    pii-ce   of   v\aste   throw ti   into    the  .M»id<lle   of   the    .:  ■- 

'  lireboN;.  The  blower  should  llu-ii  Iw  0|.«;raled  very  liglVtlv  iiiUil  ttK-  eoal  :" 
shall  Tuive  l.eeoiue  ignfled.  wlu-n  the  sire-tlgth.of  the  blower  shoulj  he  iji-  ■ 
cre;ised   grailnally.         ■   .  ••         ,      \.      ■  :•-  '  ;,    -" -'' 

The  door  .sh.ili'  Iw;  t.^t*r  wide  *.t>etj  when  fife  i*  St.nrfed.  httt  iiftci'  rite  ('oaf. 
b;is  become  thoronghly  itiniieil  the  door  may 'l>c  clo?*>(l,  depending   u|ion  jhe     *■ 

.  stuiike   conilitioiis   at    the   st.ivk.      l"Hiler    iif^   circtinistani'Vs    shall    the    lire    be        ' 

'/hooked,      ifinore  c«ijil  should  Ik-  needed,  wet  low  volatile  .ci.al  shall  he  .sup-     '• 
plied,  but    in    small  <|uaiifi!ies:      The   house    blower    jih.ill    ixit    br    it«ed    it    the 
lo'om.iti\e  in   which   hre  is  being  built   has   ?<>  jb.  ^te.'ini   pressure.      W'hett  the.  ;  .: 

,.stcim    pressure  re.iches   5"   lb:    "ji   th«'    luc«>rtioiive  in  which    ai   life  is   Wing      -'.' 
built.-  the    house    bLnver    sh.-iH    bi-    dis<:-ojuietned.  ,'  ■    ^  :■•, 

The  tise  of  low  volatile  coal  is  to  he.mrteii.    This  ic:«ial  .c6irtai«>       " 
approximately  tfoiu  20  to  22  per  ceirtpt  volatile  matter.     Tlie  •  . 
nse  of  this  coal,  while  not  essential  to  the-operation  of  locomo- 
tives .^t  a  terminal  without  oI.jectiona1.le  sinoki.  is  nnijnestionahly     :  .- 
a  i;reat  aid,  especially  at  con;:ested  points  vyJiere  it  is  necessary 

'  Ab.str.Tct    of    paper    presented    ,it    the    tenth    .uitVu.iI    cmiventi.m    of    th* 
•  Intern.itional   .Vssoctation   for  the   Prevention  .)t   Smoke. 
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to  handle  a  large  amount  of  power  in  a  minimum  of  time.  The 
placing  of  a  layer  of  gas  coal  on  the  grate  under  the  low  volatile 
coal,  when  building  new  fires,  as  well  as  when  cleaning  fires,  is 
an  expedient  for  preventing  the  low  volatile  coal,  due  to  its 
fineness,  dropping  into  the  ashpans,  thus  avoiding  the  necessity 
for  a  second  cleaning.  As  the  fire  ignites  from  the  top  down, 
the  volatile  matter  from  the  gas  coal  is  ignited  and  consumed 
before  passing  out  of  the  firebox.  The  wetting  of  the  coal  is  an 
expedient  that  has  given  excellent  results  from  a  smoke  preven- 
tion standpoint  and  has  not  produced  any  injurious  results.  In 
order  to  place  low  volatile  coal  on  the  tender,  so  that  it  will  be 
accessible,  special  chutes  were  installed  on  the  coal  wharf,  and 
in  order  that  a  limited  supply  may  be  accessible  when  needed, 
small  platform  bins  have  been  erected  at  convenient  points  so 
that  the  hostler  can  obtain  it  practically  without  getting  off  the 
locomotive.  The  low  volatile  chutes  on  the  wharf  have  been 
equipped  with  sprinkler  pipes,  so  that  the  coal  is  wet  as  it  flows 
into  the  tenders. 

Our  method  of  banking  fires  not  only  eliminates,  to  a  large 
extent,  objectionable  smoke,  but  it  also  enables  us  to  turn  the 
locomotive  over  to  the  engine  crew  with  a  heavy,  bright  fire, 
which  refjuires  very  little  working  on  the  part  of  the  fireman, 
and  this  enables  him  to  avoid  objectionable  smoke.  Our  28th 
Street,  Pittsburgh,  engine  terminal  handles,  on  an  average,  175 
locomotives  in  24  hours.  Approximately  35  fires  are  built  daily, 
about  7.^  per  cent  of  them  being  built  out  of  doors.  .\n  average 
of  100  engines  per  day  have  fires  cleaned  or  built  at  this  point. 

The  Road  Problem. — The  topography  of  the  country  in  which 
Pittsburgh  is  situated  seriously  complicates  the  problem  of  smoke 
regulation.  The  problem  is  a  still  more  complicated  one  by  the 
movement  of  heavy  tonnage  trains  originating  miles  outside  of 
the  city  limits,  then  running  as  high  as  sixteen  or  more  miles 
through  the  city,  over  comparatively  heavy  grades,  through  resi- 
dential sections,  and  either  through  or  alongside  of  important 
city  parks. 

Each  division  handles  all  smoke  regulation  matters  arising 
within  its  own  operating  territory.  A  large  number  of  special 
observers  are  stationed  at  the  various  strategic  points  for  several 
days  at  a  time,  to  obtain  exact  data  on  the  smoke  situation.  The 
railroads  co-operate  in  every  way  with  the  Bureau  of  Smoke 
Regulation  of  Pittsburgh  through  its  representatives  and  chief, 
Mr.  Henderson.  Copies  of  daily  reports  of  smoke  inspectors 
are  forwarded  to  the  bureau.  The  railroad  takes  prompt  action 
on  all  complaints  of  objectionable  smoke  received  from  the 
bureau  and  the  bureau  is  advised  as  to  the  result  of  the  inves- 
tigation of  the  complaint  and  what  action  is  taken  in  order  to 
prevent  repetition.  All  enginemen  and  firemen  have  been  given 
printe<l  instructions  covering  the  proper  method  of  firing  and 
operating  locomotives  in  order  to  obtain  efficient  and  smokeless 
operation.     The  essentials  of  these  instructions   follow:      s  .^/^  v 

Tlif  luirii  ii(i  nt  I)itiniiiiu>iis  coal  in  a  loci'iuotivc  reiiuircs  air,  which 
must  be  adniitterl  through  the  grates  an<i  throuuh  the  tire  door. 

Smoke  means  waste  of  coal  and  must  be_  avoided. 

Large  quantities  of  coal  placed  in  the  tirebox  at  one  time  cool  down  the 
fire,  cause  smoke  and  waste  coal;  small  quantities  at  regular  intervals  will 
keep  the  fire  bright,  prevent  smoke  and  take  less  coal  to  keep  up  steam 
pressure. 

Lumps  of  coal   should   be  broken  in  pieces  not  larger  than  3  in. 

A  bright  and  level  fire  over  the  whole  grate  must  be  carried  whenever 
possible.  When  a  sloping  fire  is  used  no  more  coal  should  be  banked  at 
the  door  than  is  necessary. 

To  prevent  smoke  and  save  coal  the  fire  door  must  be  placed  on  or  against 
the  latch  after  firing  coal  or  using  the  scraper,  slash  bar  or  hook,  and 
when  on  sidings,  in  yards,  at   terminals  or  before  starting. 

Before  the  throttle  is  closed  the  blower  must  be  used  and  the  door  placed 
on  the  latch.  Fireman  must  stop  firiny;  long  enough  before  steam  is  shut 
off  to  prevent  smoke  and  waste  of  coal. 

The  grates  must  be  shaken  as  often  as  necessary  to  clear  the  fire  of  ash 
and  clinker  in  order  to  admit  sufficient  air,  and  in  such  a  manner  as  to 
avoid  the  loss  of  good  ftre.  Care  should  be  taken  to  place  the  grates  level 
after  each  operation. 

Coal  can  be  saved  by  the  proper  use  of  the  injector  in  pumping  the  loco- 
motive regularly,  and  by  taking  advantage  of  every  opportunity  to  fill  the 
boiler  when  not  working  the  locomotive  to  full  capacity;  also  by  using  the 
injector  to  avoid  the  safety  valve's  blowing  off. 

Coal  will  be  saved  by  always  working  the  locomotive  (except  when 
starting)  with  a  full  throttle  when  the  cutoff  is  one-quarter  of  the  stroke 
or  greater,  but  if  one-quarter  cut-off  with  full  throttle  gives  more  power  or 
speed  than  is  needed  the  reverse  lever  should  be  left  at  one-quarter  cut-off 
anil  the  throttle  partially  closed  as  needed. 

The  railroad  feels  that  considerable  i)rogress  has  been  made 


in  the  effort  to  eliminate  objectionable  smoke,  the  best  proof  of 
this  being  the  fact  that  during  tlie  first  six  months  of  1915  there 
was  a  reduction  of  over  78  per  c4nt  in  the  number  of  complaints 
of  objectionalile  smoke  received  from  the  Bureau  of  Smoke 
Regulation  as  compared  with  tht  last  six  months  of  1914.  In 
conclusion,  it  can  be  said  that  the  spirit  of  co-operation  which 
exists  between  the  Bureau  of  Snioke  Regulation  of  the  City  of 
Pittsburgh  and  the  railroad  officers  has  been  responsible,  in  the 
greatest  measure,   for  the  results  obtained.  .     „ 


FIRE  HAZARDS  AT  ClOALING  STATIONS 


1  oily  clothes  should  be  hung 
)il    for    lubrication    or     fuel 


At  the  second  annual  meeting  oif  the  Railway  Fire  Protection 
Association,  held  in  Chicago,  October  5-7,  an  interesting  report 
was  read  on  the  fire  hazards  at  roaling  stations.  The  follow- 
ing, which  concerns  the  maintenan:e  of  coaling  stations,  is  taken 
from  it : 

The  hazards  encountered  in  the  care  of  coaling  stations  con- 
si.st  of  open  lights,  poor  housekeeping  and  spontaneous  com- 
bustion, all  of  which  may  be  elimiiiated  b}'  the  exercise  of  ordi- 
nary care  and  attention.  Open  lights,  such  as  torches,  lighted 
matches  and  lamps,  should  never  be  permitted  within  the  build- 
ing. Bonfires  should  not  be  allow^  within  50  ft.  of  the  struc- 
ture. Poor  housekeeping  is,  broadl^'  speaking,  a  lack  of  tidiness 
and  order.  Oily  waste  should  be  deposited  in  metal  cans,  which 
should  be  emptied  daily,  and  the  dremises  should  be  kept  free 
of  any  accumulation  of  rubbish.  A 
up  in  standard  metal  lockers, 
should  be  stored  in  a  small  metal|-clad  house  located  not  less 
than  30  ft.  from  the  main  buildina  Gasoline  should  be  stored 
in  a  standard  concrete  or  brick  pit  located  at  the  same  distance. 

The  danger  from  locomotive  spprks  may  be  reduced  to  a 
minimum  by  destroying  birds'  nestfc  built  on  the  outside  tim- 
l)ers  and  b}-  keeping  the  structure  in  good  repair  so  that  there 
will  l)e  no  crevices  or  decayed  parti  where  a  spark  may  lodge. 
All  highly  inflammable  substances  ',which  collect  in  concealed 
places  and  absorb  moisture  are  sifl)ject  to  spontaneous  heat- 
ing and  particular  attention  should  be  given  to  preventing  accu- 
mulations of  refuse,  oily  clothes  or  waste  and  coal  dust  in  any 
part  of  the  station.  Spontaneous  heating  is  also  due  to  wet 
coal  being  imloaded  into  the  pockets,  where  it  sticks  to  the 
sides  or  bottom  and  becomes  packed,  causing  it  to  heat. 

It  was  recommended  that  the  foljowing  rules  be  posted  in 
some  conspicuous  place  at  each   coafing  station:  ''■.,.'■•.. 

Bins  must  be  cleaned  of  all  accumulation  of  coal  and  coal 
dust  at  least  once  each  week,  and  oftener  if  thought  necessary. 
At  the  time  the  chute  is  cleaned  Special  attention  should  be 
given  to  the  removal  of  coal  dust  on  all  beams.  ,'•*..'■' 

The  engineer  must  make  a  careful' inspection  each  day  of  all 
bearings  and  observe  the  condition  of  the  coal.  He  shall  keep 
a  daily  record  of  these  inspections  ^d  report  them  weekly  to 
his  superior  officer. 

Water  must  not  be  applied  to  coal 
for  the  purpose  of  laying  the  dust. 

Greasy  clothing  and  oily  waste  i  lust  not  be  left  in  any 
part  of  the  coaling  station. 

Smoking  in  and  around  the  coaling    station  is  forbidden. 

Open  lights  of  anj'  description  are  prohibited,  except  in  case 
of   emergency.  ; 

A  book  will  be  furnished  the  operator  by  the  proper  division 
official  for  the  purpose  of  keeping  a  record,  giving  the  date  of 
cleaning  and  describing  in  detail  the  manner  in  which  the 
chute  was  cleaned.  This  record  must  be  reported  each  week 
by  the  operator  to  his  superior  officer,  who  will  transmit  the 
report  monthly  to  the  superintendent.  •.■■..>:  •  ■  -.."^ -. 

Fire  apparatus  of  all  description  njust  be  examined  at  the 
time  the  coal  chute  is  cleaned  and  defdcts  reported  immediately. 

Blowers  on  locomotives  or  ash  pans| should  not  be  opened  in 
the  vicinity  of  coaling  plants. 


n  the  cars  or  in  the  chute 


i-:.' 
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INDICATOR  REDUCING  MOTION 


I  ;■  "i 


*  BY  HUGH  G.  BOUTELL 

The  accompanying  sketches  show  the  general  arrangement  and 
details  of  an  indicator  reducing  motion  used  by  one  of  the 
southern  railroads.  It  was  gotten  up  by  the  men  in  charge  of 
the  dynamometer  car  and  has  proved  very  successful  in  actual 
service. 

The  arrangement  consists  of  a  wooden  arm  suspended  from 
a  bracket  on  the  running  board  or  guide  yoke  and  connected  to 
the  cross-head  by  a  short  wooden  link.  At  its  upper  end  the 
arm  is  securely  attached  to  a  drum,  also  made  of  wood  and 
turned  with  a  U-shaped  groove  on  its  circumference.  To  this 
drum  is  attached  a  stout  piece  of  fish  line,  which  runs  up  through 
a  hole  in  the  running  board  and  over  a  small  sheave  supported 
by  a  bracket  on  the  running  board,  to  a  long  coil  spring  of  a 
type  similar  to  those  used  for  screen  doors.  The  other  end  of 
this  spring  is  made  fast  to  the  indicator  pipe  from  the  cylinders, 
though,  of  course,  any  convenient  point  of  attachment  would 
serve  equally  as  well.  Where  the  fish  line  joins  the  spring  there 
is  a  loop  made  of  iron  wire,  and  into  this  the  cord  from  the 

'■    -i  r  • -.  •    .     ..■.•■■.■     .     •     :  ..  ;  .  Indi'caior     ;..;>•..%       ..   .,'i^   '^'. 
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"   •    -••    •  ••--^ '' '—   Simple    Indicator    Reducing    IVIotion  ■     '  '    ■" 

indicator  may  be  hooked.     The  appearance  of  the  rigging  when 
in  place  is  clearly  shown  in  the  sketch. 

The  arm  and  drum  are  made  of  oak  and  have  an  advantage 
over  similar  parts  made  of  metal,  as  they  are  much  lighter  and 
possess  very  little  inertia.  Brass  bushings  are  inserted  as  shown 
and  held  in  place  by  screws  through  flanges  on  one  end  of  the 
bushings.  The  upper  bushing  is  provided  with  a  J^-in.  oil  pipe 
which  passes  through  a  hole  in  the  arm  and  may  be  kept  filled 
with  waste  soaked  in  oil.  The  drum  and  arm  are  held  together 
by  large  countersunk  screws.  The  link  is  merely  a  straight  piece 
of  oak,  with  a  suitable  brass  bushing  at  the  cross-head  end  and 
a  pin  at  the  other.  For  connection  to  the  cross-head  a  special 
nut,  with  a  pin  on  one  end,  was  made  to  take  the  place  of  one 
of  the  ordinary  nuts.  The  brackets  are  simple  brass  castings, 
and  as  the  base  of  the  bracket  which  supports  the  arm  is  the 
same  as  that  of  the  one  for  the  sheave,  only  two  bolts  through 
the  running  board  are  necessary,  one  additional  hole  being  neces- 
sary for  the  cord  to  work  through.  Of  course,  the  design  of 
these  brackets  can  be  varied  to  suit  the  particular  requirements 


of  the  engine,  and  on  some  locomotives  it  will  be  found  mort^.- 
convenient  to  support  the  arm  from  the  gtude  yoke,  or  perhajw  ■- 
some  portion  of  the  valve  gear.     '•"<•'■  -     >--       '  •     •    'v' 

By  suitably  proportioning  the  length  of  the  arm  and  the  radiu$ '-. 
of  the  drum  any  desired  reduction  may  be  obtained,  and  unlike... 
some  forms  of  reducing  motion  in  common  use,  this  arrange-^; 
ment  gives  a  motion  to  the  indicator  drum,  which  is  practically  - 
a  true  reproduction  of  that  described  by  the  cross-head.  Where  i;- 
quite  a  number  of  tests  are  being  run,  covering  a  comparatively"',, 
long  period  of  time,  the  engine  may  be  safely  sent  out  between  .' 
test  runs  with  the  reducing  motion  in  place,  as  it  is  ver>-  sub-.' 
stantial  and  will  require  no  attention  beyond  occasional  oiling,." 
the  same  as  any  of  the  other  moving  parts.     ,,- ;    V  .v    ■  -  i^  v  •   .- 


CALIBRATION  CHARTS  FOR  VANDERBILT 

■  -.-  ^:v...  :.;;v -s;;  V  p.,     TENDERS      rv;-:.^-.---;  ■  ■:  .- 


BY  TOWSON  PRICE  '      ^    -^'     -      :V 

It  is  generally  desirable  to  have  calibration  charts,  or  ctirves 
showing  the  amount  of  water  contained  for  all  depths  of  water, 
for  all  classes  of  tenders.  These  charts  are  very  useful  in  mak- 
ing engine  tests  where  a  record  is  kept  of  the  amount  of  water 
used,  as  it  is  much  easier  to  measure  the  depth  of  water  and  read 
the  amount  from  a  chart  than  to  weigh  the  tender  repeatedly. 
■  The  data  for  constructing  a  calibration  chart  may  be  obtained 
by  weighing  the  tender  emptj'  and  with  various  heights  of  water 
in  the  tank  and  drawing  the  curve  through  the  points  so  founds 
or  by  calculating  the  tank  capacity  for  various  heights  of  water 
and  so  obtaining  points  on  the  required  curve.  If  no  drawing 
of  the  tender  is  available  the  first  method  is  the  simpler,  but 
care  should  be  taken  to  have  the  tender  nearly  level  and  water: 
heights  should  be  taken  at  opposite  corners  and  averaged.  If 
a  drawing  of  the  tender  is  available  or  can  be  readily  made  and 
it  is  not  convenient  to  keep  the  tender  out  of  service  while  the 
weights  are  obtained,  it  will  be  necessary  to  obtain  the  calibra- 
tion curve  by  calculatin.g  the  tank  capacity  for  various  heights 
of  water. 

•  The  Vanderbilt  tender  presents  the  greatest  difiticulties  to  the 
calculation   of   capacity   for  various   depths  of   water,   and   that 


;     ,.-•_■       ■     t« Z30 X    l*-/Z' 

^ .'  '    ' 

Fig.   1 — Water   Space   Dimensions   for  a  Vanderbilt  Tank    ■    v 

type  of  tank  will  be  considered  in  this  article.     The  necessary" 
dimensions  of  one  of  these  tanks  are  given  in  Fig.  1.     If  a  draft-  > 
ing  room  is  available,  this  tank  may  be  laid  out  to  large  scale,'-, 
cut  up  into  horizontal  strips,  the  average  length  of  these  strips 
being  obtained  by  scale  and  the  cross  sectional  area  determined 
with  a  planimeter  or  by  multiplying  the  height  by  the  average 
width.     But  if  a  drawing  board  is  not  available  or  it  is  desired 
to  make  the  curves  for  a  number  of  similar  tanks  the  work  may.- 
be  done  by  calculation,  using  a  slide  rule  and  a  table  of  area*- 
of  circular  segments. 

For  convenience  and  in  order  that  the  two  points  will 
be  located  where  a  break  in  the  smoothness  of  the  curve 
takes  place,  the  height  will  be  divided  into  20  parts,  the  height 
of  the  coal  space  slope  being  divided  into  10  equal  parts.  The 
39  in.  below  the  coal  space  slope  is  divided  into  eight  parts,  and 
the  12  in.  above  is  divided  into  three  parts.  The  spherical  rear 
end  is  treated  separately  and  added.  The  problem  now  is  to  get 
the  area  of  the  circular  segmental  strips  and  multiply  them  by 
their  average  lengths.     From  a  table  of  areas  of  circular  seg-r 
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ments  (sec  Kent,  pages  121  and  122),  the  curve  in  Fig.  2  may 
be  plotted.  Only  one-half  of  the  complete  curve  is  plotted, 
but  by  the  use  of  two  scales  this  may  be  made  to  serve  for  the 
complete  circle.  The  scales  at  the  left  and  bottom  serve  for 
segments  less  than  a  semi-circle,  while  those  at  the  top  and  right 
are  for  those  larger  than  a  semi-circle.  The  areas  read  from 
this  curse  must  be  multiplied  by  the  square  of  the  diameter  in 
inches,  and  the  average  length  (in  inches)  of  the  portion  of 
the  tank  considered.  For  the  first  eight  points  both  the  diame- 
ter and  length  are  constants,  the  length  being  variable  for  the 
next  10  points.  If  the  results  are  to  be  in  gallons  the  above 
product  must  be  divided  by  231.  The  total  segmental  area  is 
read  from  the  curve  in  Fig.  2,  and  may  be  used  direct  for  the 
first  eight  points  since  the  other  factors  in  the  calculation  are 
.constant.  For  the  remaining  points,  however,  it  is  necessary  to 
use  the  difference  in  the  areas  for  successive  points  and  calcu- 
late the   increments   of  volume  or  capacity,   adding  the   results 
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to  determine  the  total  capacity  for  each  point.  The  tabulation 
of  the  factors  entering  into  the  calculations  is  shown  in  Table 
I,  these  referring  only  to  the  cylindrical  portion  of  the  tank. 
The  variable  multipliers  are  in  each  case  the  average  length 
of  the  strip  in  feet,  the  factor  12  being  included  in  the  constant 
multiplier:      /■i     '•':■;■  [■■/'' ^i-[t:.'\'%'-     "'••.•-.:      ■••:'  --v   ..-.:■'■;- ^ 

■Table  I — Factors  »ok  Calihrati.vg  Cylindrical  Portion   of  Tank  Shown 

IN  Fig.  1. 


Point 

Area, 

.-\rca, 

Constaii 

No. 

Total 

Difference 

Multipli 

i;:::::;::: 

.0147 

.04t)9 

.... 

.... 

■  3 

.0739 

.■'.■  -V-i'.^. 

4 

.1118 

•v  ,■  ■■■■•-j.i.-.^-:'- 

•    ■?■■  -     ~<l  ."..i    • 

S 

.1536 

:•■  .  .V-4*:-'- 

•  ^  •■*    . 

6 

.1982 

...■    ;<i^i*   '.':• 

"■■■■•  i  •.•••■, 

7 

.2450 

'-■■»*■■•«>■ 

":'  ■■•..•■jiii*' 

8 

.2995 

'  '.  ■    .'■*-■**»- 

■•^■■.k*'- 

9 

.3460 

.0465 

47».7 

10 

.3927 

.0467 

478.7 

11 

.4394 

.0467 

478.7 

12 

.4859 

.0465 

478.7 

13 

.5318 

.0459 

478.7 

14 

.5755 

.0437 

478.7 

IS 

.6180 

.0425 

478.7 

16 

.6580 

.0400 

478.7 

17 

.6954 

.0374 

478.7 

18 

.7290 

.0336 

478.7 

19 

.7445 

.0155 

478.7 

20 ».-,, 

.7707 

.0262 

478.7 

21...... v.. . 

.7854 

.0147 
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12.0 
12.0 
12.0 


Total 
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11000 
11000 
11000 
11000 
11000 
11000 
11000 
11000 
9380 
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8620 

7470 
7080 
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spherical  segment  cut  off  by  a  plane  at  right  angles  to  the  base 
of  the  segment  the  writer  is  indtbted  to  Professor  Charles  O. 
Gimther,  of  Stevens  Institute.     THe  formula  is:    ..'•;.  •..-..     .    ?   . 


V=  ^21?    (a=. 
12 


3  r=)  —  —  (3  r- 
o 


b^) 


I  I  :oS 


ah 


a  1 

f,  .(a-  —  3  r*)  sin 


Vr-'- 


where 


of  the  segment ; 
idic 

le  at  right  anci 
V   =    J4  volume  of  the  portion  of  thk  sphere  cut  off  by  the  two  planes. 


b    =  the  perpendicular  distance   fro  n  the  center  of  the  sphere  to  the 


cutting  plane  at  right  angle 


Vr^- 


7^^.  +   —  Vr-  — b==-a-^ 

_  1 

^  +    3    tan 


r  Vr- 


1)- 


the  perpendicular  distance  fro  n  the  center  of  sphere  to  the  base 


to  the  base  of  the  sphere; 


To   construct   curves    for   general    use,   the   tables    shown    for 

values  of  V  r  —  h',  V  r"  —  a\  an4  V  t'  —  d'  —  h''  for  r  =  100, 
will  be  found  very  helpful,     .   ? 


Table   II — Values 


a 

80..., 
82.... 

S4 

86.... 
88..., 
90..., 


Table    III 


b 

0 
10 
20 
30 
40 
43.6 
47.6 
SO 
51 

54.2 
57.3 
60 


a  -  SO 
60 
59.2 
56.6 
52 
44.8 


33.2 


100 


V'r2  — b' 

.  100.0 
.      99.5  . 
.     98.0     ' 

.    95.4  :■.' 
.    91.7  :■ 

.     86.6     - 
.      80.0    . 
.     71.S     . 
.     60.0     . 

.  43.6     ■ 


a  =  90 
43.6 
42.4 
38.7 
31.6 
17.3 
0 


.K.*-f    », 


It  will  be  noted  that  for  use  in  figiring  spherical  end  capacity 
for  either  \'anderbilt  tenders  or  oil  c|r  tanks,  a  will  rarely  have 
values  outside  of  .8r  to  .9r,  whereas, 
V    r'  —  a'.     A  curve  may  be  plottec 


intermediate  values  may  be  interpolai  ed.     To  convert  results  to 


b  will  var>-  between  0  and 
between  these  limits  and 
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-      Fig.  3 — Curve  of  Capacity  for  Vanderbilt  Tank  Shown  in  Fig.  1 

gallons  the  readings  taken  from  the  curves  should  be  multiplied 

by  the  cube  of  the  radius  of  the  spher^  in  inches  and  divided 

by  231.000,000.  '; 

In  this  manner  were  obtained  the  values  for  the  capacity  of 

the  spherical  end  of  the  Vanderbilt  tank,  given  in  Table  IV, 

and  plotted  in  Fig.  3.  1         y.  •.-•  ...... 
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/.The  third  column  of  this  table  shows  the  results  of  the  calcu-'; 
lations  indicated  in  Table  I,  and  the  last  column  gives  the  total. 


HOT  TRAILER  BEARINGS 


Point      •  -• 
No. 

1 .•; 

2 

3 

4 

5 

6 

7 

8 

9 

10 

A^  9'm  •..«  •  •   •    I 

i2;.5 

13 

14 

15 

16 

17 

18.. 

19 

20 

21 


Tablf  IV — Capacity  of  Vanderbilt  Tank 


Capacity  of 

spherical  end 

2 

6 

12    ':.y- 

.-■  .  -21  r 

^-•■■■«-^' .•/•;: 

o--v-'-S8-; -.•..■ 


Capacity 

Cylindrical 

Differences 

capacity 
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capacity  for  each  increment  in  depth  of  water,  from  which  the 
total  tank  capacity  curve  in  Fig.  3  is  plotted. 

These  values,  of  course,  are  for  a  theoretical  tank,  as  shown 
in  Fig.  1,  and  make  no  allowance  for  baffle  plates  or  for  a 
rear  end  pocket  to  accommodate  the  draft  gear.  The  baffle 
plates  may  be  neglected,  and  if  there  is  a  draft  gear  pocket,  it 
will  have  no  effect  on  the  net  water  readings  unless  the  water 
in  the  tender  is  allowed  to  get  extremely  low. 


RESULTS  OF  THE  MASTER  MECHANICS' 
ASSOCIATION  LETTER  BALLOT 


'.'.  Fiftj--four  subjects  were  submitted  to  the  members  of  the 
American  Railway  Master  Mechanics'  Association  for  action  by 
letter  ballot,  and  of  these  only  one  was  unfavorably  acted  on, 
that  being  the  engineer's  torch  made  of  steel  tubing  and  shown 
in  the  report  of  the  Committee  on  Standardization  of  Tinware 
as  Fig.  1.  The  entire  14  recommendations  of  the  Committee  on 
Standards  and  Recommended  Practice  were  adopted,  these  in- 
cluding specifications  for  steel  axles,  firebox  steel,  forgings, 
cylinder  castings,  etc.,  and  steel  castings.  The  changes  made  in 
the  specifications  for  inspection  and  testing  of  locomotive  boilers 
to  have  them  conform  to  the  Federal  regulations  were  adopted, 
as  were  the  regulations  covering  the  operation  of  brakes  on 
engines  and  tenders  handled  dead  in  trains  and  offered  in  inter- 
change.     -■:■    ■'y',-■y^r'■■::\■r■^y<■:li:<':■''';:r''yi■/':■::■t^^^  -W  :''-W:U-/  '  -■-.' 

The  methods  of  photometering  locomotive  headlights,  as  pro- 
posed by  the  Committee  on  Locomotive  Headlights,  and  the 
rules  for  determining  stresses  in  longitudinal  barrel  seams  and 
patches,  longitudinal  gusset  braces  and  flat  surfaces,  and  stay- 
bolts,  radial  stays  and  crown  bar  bolts  in  locomotive  boilers  as 
presented  by  the  Committee  on  Design,  Construction  and  In- 
spection of  Locomotive  Boilers,  were  also  adopted.  '  ■  ■■ 

■S  Thirty-nine  of  the  40  examples  of  tinware  presented  by  the 
Committee  on  Standardization  of  Tinware  were  adopted,  which 
should  prove  of  material  assistance  to  the  manufacturers  and 
users  of  these  articles.  The  instructions  in  fuel  economy  on 
locomotives,  prepared  by  the  Committee  on  Fuel  Economy  for 
the  instruction  of  the  enginemen  and  firemen  were  adopted,  the 
vote  lacking  one  of  being  unanimous.  These  instructions,  it  is 
understood,  will  be  printed  in  pamphlet  form  and  sold  at  a 
nominal  cost  by  the  association.     ••;-^:.;'.':'^ >,.;.'-  •'■':"•. 

•.  The  three  recommendations  of  the  Committee  on  Forging  Spe- 
cifications covering  the  fiber  stresses  for  heat  treated  and  alloy- 
steel  materials,  and  the -specifications  for  quenched  and  tempered 

•r' carbon  steel  axles  and  alloy-steel  forgings  (separate  specifica- 
tions) were  adopted  by  a  large  majority.  The  rules  outlined  by 
the  Committee  on  Boiler  Washing  for  washing  boilers  were  also 
adopted. 


BY  G.  W.  A.    ■■■  "'    "      ■•■■■■-■-'    .]^:: 

Hot   trailer   bearings  are   a  source  of  much   trouble  to  most  .'.  •. 

motive   power   officials,    as   too    frequently    they    occur    on    fast  •,-;-,.; 

passenger  trains,  resulting  in  engine  failures  and  annoying  de-  --.^ 

lays.     The  causes  of  hot  boxes  are  either  defective  lubrication  ••  . 

or  excessive  bearing  pressurer    Defective  lubrication  is  induced  y;; 

by  the   following  defects:     (1)    Waste  improperly   applied.    (2)  .;;, 

insufficient  oil  or  oil  of  poor  quality,  and    (3)    too  little  waste  ;  '.; 

or  a  poor  quality  of  waste.     Excessive  bearing  pressure  may  .... 

be   due   to    (1)    poor   design,    (2)    improper    application   of   the  .■.<- 
brass  or   (3)   broken  spring  rigging. 

Eternal  vigilance  is  the  only  complete  safeguard.     In  apply-  ,^,C 

ing  waste  to  the  cellar  care  should  be  taken  to  see  that  it  is  >■ 

long  fibered,  well  saturated  with  oil,  preferably  coach  oil.   and  ;.' 

so   worked   into  the  cellar   as   to   present  a  uniform   mass   of  :...^ 

intertwined  fibers.     If  the  axle  has  a  collar,  the  waste  should  y. 

be  packed  so  that  it  will  not  be  tight  against  the  collar,  as  the  . ./ 

latter  acts  as  a  wiper,  glazing  the  surface  and  forming  a  pro-  ;. 
ductive  source  of  future  overheating.     On  one  large  system  in  ."'., 
an  effort  to  eliminate  hot  trailer  bearings  a  ver>-  rigid   system   :n 
of  inspection  is  practiced  in  the  roundhouse.     A  record  is  kept  i.^ 

of  each  engine  and  every  four  days  the  cellar  is  taken  down,  .  ~ 


Ends  of  "ITrailer  Brases  in  Contact  with  Shoulders  When  Curyina   .   ' 

the  waste  worked  over,  a  slight  amount  of  fresh  dope  added 
and  the  box  oiled,  or  the  whole  renewed  as  the  case  may  be.  ~ . 
Notwithstanding  this  care,  however,  hot  trailer  bearings  are  of ; . 
too    frequent    occurrence,    which    leads    to   the   belief   that   they-, 
arise  from  other  causes. 

The  sketch  shows  the  type  of  journal  and  brass  on  a  class  j= 
of    Pacific   type    locomotive   used   in    both    passenger    and    fast  : 
freight  service.    This  trailer  is  of  the  radial  type,  using  a  roller;-' 
bearing  plate  for  the  spring  seat.     The  total  wheel  load  carried 
is  40,500  lb.,  of  which  about  4,500  lb.  represents  the  weight  of 
the  wheels  and  axle,  leaving  36,000  lb.  to  be  distributed  between ,. ; 
the  two  journals.     This  gives  a  bearing  pressure  of  191  lb.  per",. 
sq.  in.  of  projected  area,  well  within  the  limit  of  safe  practice.;: 
The  axle  used  is  of  the  collar  type,  and  to  this  it  is  believed 
can  be  attributed  in  many  cases  the  beginning  of  heating.     It 
has   been   noted  in   a  number  of   instances  that  heating  is   first  ' 
observed   about   the  collar,    and   when  discovered   in   time  majr. 
be  checked.     While  not  accessible,  it  is  also  believed  that  the 
shoulder  adjoining  the  wheel  seat  acts  in  the  same  manner,  but 
owing   to   the   larger   body   of    metal    in   close   proximit>%    more 
heat   is  conducted   away,   and   the   bearing   is   therefore   heated 
less    rapidly.      Signs  of   heating   and   of   cutting   are    in   practi-.. 
cally  all   cases   found   on   both  the  fillet  of  the  collar   and   the 
shoulder  at  the  rear  end  where  bearings  have  been  overheated. 
The  distance  between   the  collar  and   shoulder  of   the   axle  it 
14  in.,  and  the  length  of  the  brass  is  13J4  in.,   giving  a  clear-- 
ance  of   J4   in-     When   in   the   shop,   or   when   new  huD   liners 
axe  appUed,  the  trailer  is  fitted  up  with  a  total  lateral  motion 
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oi  14  in.     Assume  now,  that  the  engine  is  roundinK  a  curve  as 

;     shown  in  the  sketch.   Pressure  is  exerted  against  the  wheel  flange, 

'.    tending  to  throw  the  hub   face  B  in  contact  with  the  liner  on 

■•    the  truck   box.     With   %   i"-   total   side  play,  this  motion  will 

''•    only   amount   to    }i   in.,    still   giving    %    in.    clearance   between 

•V    collar  or  shoulder  and  the  end  of  the  brass.     When,  however, 

■;•    the  lateral  has  worn  to  a  total  of   y^  in.,   the  side  movement 

:     induced  in  rounding  the  curve  will  not  only  cause  contact  with 

'■■_:   the  box  and  hub  at  B,  but  also  between  the  journals  and  bi asses 

;■"    at   E   and   C.     From   this   time   on,   as   side   play   develops   the 

;.:.    box  and  brass  will  both  wear.     If  now,  the  lubrication  at  any 

:'j-.  time  is  momentarily  impaired,  or  the  waste  around  the  collar 

?;■"   has    become    glazed,    the   fillets    will    tend    to   cut   and    heat    the 

.    ends  of  the  brasses  against  which  they  are  thrown  in  rounding 

:.:    curves.     Should  the  brass   for  any  reason  be  renewed  after  a 

total   side  play  of   more  than    1/2   in.   has   developed,   the   above 

condition  is  greatly  aggravated.     In  this  case  the  side  play  for 

•?;    the  brass  is  only   %  in.,  and  the  thrust  in  turning  the  trailer 

.'    must  be  carried  by  the  small  fillet  bearing  on  the  end  of  the 

-    brass  instead  of  by  the  liner. 

The   force  exerted  on  a  trailer  in  rounding  a  curve  may  be 

••;     considered  ai  the  centrifugal   force  acting  on  the  load  carried 

by  the  truck   and   the   frictional   resistance   between   the   wheel 

V     and  the  rail.     The  centrifugal  force  is  resisted  by  the  hub  face 

•'.     on   the   low   side   of   the   curve,   by  the   frictional   resistance   in 

; '    the  spring  roller  plates  or  step  bearings  and  by  the  centering 

■    springs.     For   purpose   of    illustration    let   us    assume   that   the 

V/  engine  is   rounding  a  2  deg.   curve  at  50  miles  per  hour,   and 

':':  consider  only  the  centrifugal  force  acting  on  the  truck: 

■'■■  ■-                                                        40,500  X  73.4'  .        '=•  iv 

:;.•-  ,>  Centrifugal  force  = =  2,364  lb. 

r^V;;-;-- V-:  ''  32.16X2.865  :v>,>^  . 

"■>..:   The  area  of  the  hub  plate  is  148.814  sq.  in.,  while  the  pro- 

-'-.  jected  area  on  the  end  of  brass  is  6.872  sq.   in.     The  bearing 

2,364 

>;    pressure   produced   on   the   hub   plate  is — ^ =    15.92   lb.   per 

':'  148.814 

sq.  in.,  while  that  produced  on  the  ends  of  the  two  brasses  is 

2  164  •>  ■•.■■■..■•. '^- ■■-..'-•  ;•  .•••. ■^'   •  ■■■'■::. 

;■- =  172  lb.  per  sq.  m.        :  .  •'.'     '  >  ■         s    .•■.:. 

^\  2  X  6.872  ^        •?:::^:'^^::•;.-'■;;■■:^;:■.■.■^■■•■  ;^.,■,••'■;•:..'• 

.^       It  will  thus   be  seen  that  it  is   entirely  possible  to  have  an 
\    excessive   collar    bearing   pressure,    which    in    conjunction    with 
•ri  defective  lubrication  at  this  point,  may  be  a  source  of  overheat- 
ing.    It  is  the  writer's  belief  that  the  collars  should  be  aban- 
doned and  the  shoulders  so  located  as  to  insure  ample  clear- 
^  .  ance  between  them  and  the  ends  of  the  brasses  at  all  times. 


ABATEMENT  OF  LOCOMOTIVE  SMOKE  IN 
,.  CINCINNATI* 
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Oeneral  Smoke  Inspector,  Cincinnati  Railway  Smoke  Inspection  Bureau 

The  elimination  of  smoke  in  the  city  of  Cincinnati  is  an  es- 
pecially difticult  proposition,  as  that  part  of  the  city  where  many 
of  the  yards  are  located  and  the  greatest  congestion  occurs  lays 
in  a  valley ;  climatic  conditions  are  also  such  that  the  smoke 
nuisance  is  considerably  aggravated.  In  several  instances  there 
are  heavy  grades  just  outside  the  depot  or  yards,  which  re- 
■quire  the  locomotives  to  be  operated  to  their  full  capacity.  One 
road  has  an  ascending  grade  of  3)/2  per  cent  for  V/s  miles 
from  the  start.  In  order  successfully  to  combat  the  smoke 
under  these  conditions  it  is  necessary  that  the  locomotives  be 
in  good  condition,  properly  equipped  with  adequate  smoke  con- 
suming devices,  and  most  of  all,  that  the  engine  crews  be  well 
trained  in  their  respective  duties.      ..^iN;   :■.•';.; • 

In  July,  1913,  the  railroads  took  concerted  action  to  combat 
the  smoke  problem  and  organized  the  Railway  Smoke  Inspection 
Bureau.     The  inspectors  attached  to  this  bureau  are  responsible 

•Abstract  of  a  paper  presented  before  the  tenth  annual  convention  of  the 
International  Association   for  the  Prevention   of   Smoke. 


only  to  the  bureau,  and  make  inlpartial  observations  of  all  loco- 
motives coming  within  their  notice,  reporting  the  results  to  the 
general  inspectors.  All  violations  are  reported  daily  to  the  officer 
of  the  road  on  which  they  are  made,  and  weekly  reports  are 
made  to  each  road  showing  thA  total  number  of  engines  ob- 
served, the  number  of  violation*  and  the  comparison  with  the 
previous  week.  The  inspectors  ■  do  not  confine  themselves  to 
making  observations,  but  make  it  9,  point  to  ride  with  the  offend- 
ing engine  crews  at  the  first  opportunit>'  to  find  out  what  is 
wrong.  They  are  able  as  practical  engine  men  to  instruct  the 
crews  in  the  proper  method  of  hatidling  the  locomotives.  Where 
the  engine  is  found  at  fault  a  report  is  made  to  the  proper  offi- 
cial at  once.  At  certain  intervals  f|ie  inspectors  ride  every  engine 
and  with  every  crew  at  the  terminal,  and  repeat  the  instructions, 
demonstrating  by  actual  operationl  what  can  be  accomplished. 

By  reporting  the  condition  of  the  engine,  as  well  as  the  smoke 
violation,  there  has  been  a  noticekble  improvement  in  the  con- 
dition of  the  locomotives.  ^lontlay  meetings  are  held  with  the 
master  mechanic,  general  foreman,  road  foreman  of  engines  and 
others  interested.  The  subjects  di^ussed  are  diversified,  extend- 
ing from  drafting  of  engines  to  jthe  chemistry  of  combustion. 
The  meetings  have  been  found  to  be  of  great  value.  ^  ,.  V     ■ 

Some  roads  have  distributed  instruction  books  to  their  men 
on  the  elements  of  combustion  qf  fuel,  covering  the  ground 
sufficiently  to  show  how  smokeless!  firing  may  be  obtained,  and 
the  economy  in  fuel  that  will  re4ilt.  The  engineers  are  not 
neglected.  They  are  instructed  asi.  to  the  proper  methods  of 
operating  the  locomotives  and  are  required  promptly  to  report 
all  defects,  such  as  blows,  plugge4  flues,  leaky  joints,  or  any 
other  cause  that  may  make  the  ermine  steam  badly.  As  most 
•  of  the  roads  use  a  high  volatile  bituminous  coal,  it  was  found 
necessary  to  equip  the  locomotives  with  some  device  to  assist 
in  the  abatement  of  the  smoke.  The  induction  air  tubes,  brick 
arches,  double  or  multiple  tip  blowers,  and  openings  in  the  fire- 
box have  been  adopted  as  standard,  j producing  excellent  results. 
Attention  has  been  given  to  the  admission  of  the  air  through  the 
ash  pans  and  grates,  and  on  man}'  engines  that  formerly  had 
tight  ash  pans,  the  pans  have  been  propped  from  3  in.  to  5  in. 
from  the  mud  ring,  the  openings  being  covered  with  screens. 
Most  of  the  roads  have  found  it  possible  to  enlarge  the  nozzles 
without  eff^ecting  the  steaming  of  the*  engine.  By  doing  this  the 
back  pressure  in  the  cylinder  has  been  reduced  and  a  milder 
draft  is  obtained,  which  permits  the  fireman  to  keep  the  fire 
tliinner;  the  tendency  towards  the  formation  of  holes,  due  to 
excessive  draft,  has  also  been  reduced.  One  road  has  increased 
the  size  of  nozzles  from  4%  in.  to  5}4  >"-.  resulting  in  a  fuel 
saving  of  17  lb.  per  engine  mile.         1 

Before  the  locomotive  leaves  the  engine  house  territory  the 
fire  is  supplied  with  sufficient  fuel,  almitted  in  small  quantities 
to  avoid  smoke,  until  there  is  a  mod  irately  heavy  bed  of  coked 
coal  over  the  entire  grate  surface.  In  switching  service  not 
more  than  two  scoops  can  be  fired  at\a  time.  In  freight  pusher 
service  the  charges  are  limited  to  three  scoops  at  a  time;  in 
liglit  passenger  service  two  scoops  ii  the  limit,  and  in  heavy 
"service,  three  scoops.  The  engine  ere  vs  are  instructed  to  bring 
their  engines  to  the  ash  pit  with  n)  green  coal  in  the  fire- 
box  and   with   a   well-burned   fire.  .••,••■■/' 

The  Railway  Inspection  Bureau  a  erages  from  750  to  800 
observations  per  week.  The  average  smoke  density  has  been 
decreased  from  30.8  per  cent  in  Noveniber,  1913,  to  15.4  per  cent 
in  August,  1915.  In  addition  to  the  dxcellent  results  from  re- 
ducing the  smoke  there  has  been  fourd  to  be  an  improvement 
in  the  fuel  economy.  One  road  with  the  side  induction  tubes, 
the  long  arch  and  the  larger  nozzles  on  its  locomotives,  has  been 
able  to  show  a  saving  of  102  lb.  of  coal  per  engine  hour,  and 
a  superintendent  on  another  road  claims  a  saving  of  13  per  cent 
in  fuel.  The  greatest  factor,  however,  in  any  smoke  abatement 
campaign  is  the  engine  crew,  and  it  will  be  found  that  a  good 
fireman  on  a  poorly  equipped  locomotive  will  produce  less  smoke 
than  a  poor  fireman  with  all  the  latest  pppliances.     ..■--'..■.;-/•. 
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CLEANING  CARPETS  AT  TERMINALS      i^^ 

The  method  of  cleaning  carpets  at  the  car  yards  of  the  Chicago 
&  Western  Indiana,  a  terminal  company  at  Chicago,  is  shown  in 
the    illustration.      Compressed    air    is    used.      The    arrangement 
■  shown  at  the  left  is  for  cleaning  or  blowing  the  dirt  out  of  the 
.aisle  strips.     It  consists  of  two  guide  rods  and  a  pipe  with  per- 
forations on  its  under  side.    The  carpet  is  passed  over  one  guide 
rod,  under  the  perforated  pipe  and  out  over  the  other  guide  rod. 
4Tiie  arrangement  is  simple  and  cleans  the  aisle  strips  thoroughly. 
..The  method  of  cleaning  the  larger  pieces  of  carpet  is  shown  at 


formulated  hy  the  Committee  on  Car  Construction  was  adopted 
with  a  large  majority,  and,  if  carefully  followed,  will  be 
of  material  benefit  to  the  railroads.  The  entire  recommendations 
of  the  Committee  on  Specifications  and  Tests  for  Materials  were 
adopted.  The  work  of  the  Committee  on  Train  Lighting  was 
approved,  with  the  exception  of  the  recommendation  regarding 
the  use  of  emergency  fuses  between  the  dynamo  and  field  on 
wooden  cars  equipped  with  axle  dynamos.  The  Committee  on 
Car  Trucks,  acting  on  the  suggestion  of  those  roads  which  voted 
negatively  on  the  subjects  submitted  to  letter  ballot  at  the  1914 
convention,  has  succeeded  in  reconstructing  its  recommendations 


Apparatus  Used  for  Cleaning  Carpets  by  Compressed  Air  on  the  Chicago  &  Western  Indiana 


the  right.  Air  from  the  short  line  is  used  in  both  cases,  the 
water  being  thoroughly  blown  out  of  the  apparatus  and  pipes 
before  using.  ••    ;■  : 


RESULT  OF  M.  C.  B.  LETTER  BALLOT 


•  ■  Of  the  91  subjects  submitted  to  the  members  of  the  M.  C.  B. 
Association  for  adoption  by  letter  ballot  only  five  were  rejected. 
Of  those  rejected  the  specification  describing  the  door  of  wooden 
construction  and  the  question  as  to  whether  or  not  standards 
should  be  established  for  limiting  dimensions  for  the  cast  steel 
design  of  truck  side  frames,  with  pedestal  jaws  and  designs  of 
journal  boxes  for  them,  were  the  most  notable.  The  Committee 
on  Brake  Beams  succeeded  this  year  in  providing  a  specification 
for  testing  all  classes  of  brake  beams  that  was  adopted  by  a 
large  majority.  The  adoption  of  the  recommendation  of  the 
Committee  on  Train  Brake  and  Signal  Exjuipment,  that  truck 
clasp  brakes  be  applied  to  all  four-wheel  truck  passenger  cars 
weighing  96,000  lb.,  or  over,  and  to  all  six-wheel  truck  passenger 
cars  weighing  over  136,000  lb.,  is  indicative  of  the  success  of  this 

.vtype  of  brake.  ;;%;'.   >   ;,;":'.   ■.  '::■<■? 

.:     The  rules  governing  the  minimum  strength  requirements  for 

;Teinforcement  of   the  draft  gear  of  existing  wooden  cars,  as 


so  that  17  of  the  18  subjects  presented  this  year  were  approved..' 

Following  is  a  list  of  the  subjects  voted  on; 

Standards  and  Recommended  Practice:  ■.'■'■"'      ''■■■' 

.. ,  Hole  in  wedges  for  removal  hy  use  of  packing  hook.    (Standard)  .  .  Adopted 

•  Lining  for  outsi<ie  framed  cars Adopted 

■.^■'iSprings  and  spring  caps  for  trucks.     (Standard)..,....,.....,...  Adopted 

'•■.Classification   of  cars .:.».  ...^.™  iy...". .  Adopted 

.;,  Height   of  platform  hufTer   for  passenger  cars.  ....>*«.» i*»..fi  ... -Reiected 

■    Postal  car  specifications  and  floor  plans .",,»■,■,...,♦'•-  .....  Adopted 

Insulator  tests .-.•.... ....  Adopted 

Uncoupling  arrangements  for  passenger  car  couplers Adopted 

•  •.•  • -••? Adopted 


..*j*.»^#  •■**.«  .■.•■• 


Omission  of  arc  recess  in   wedges. 
Train  Brake  and  .Signal  Equipment: 

Conductor's   valve    

Truck  clasp  brakes 

Hose  coupling  gasket  gage .,»...,.'i;.,.. .  4,i\ 

Brake  Shoe  and  Brake  Beam   Equipment:      ..■■;.':.    ■...'...  1  .-' 

Specifications  and  tests  for  brake  beamsl-i>,:iv.*.. --i.,;^-:...-. 
Loading  Rules: 

Rules  4,   12C.   ISA,    ISB,   15F,  24,  93,  9S,  98B.   120,    121B,   124, 

124A,    126,   and    130 .\dopftfil 

Car  Construction: 

Specifications   for   side   doors   for  new   cars.      Paragraph    4a) ...  .Rejected 

Specifications  for  side  doors  for  new  cars.      (Par.  4b  to  4n,  in- 
clusive)         

Draft  gear.     Par.  6a  to  6d,  inclusive) .,..,.,.*,,......... 

Shearing  value  of  steel 

Specifications  for  Tests  of  Materials: 

Changes  in  chain  specifications. ...  .i-..  »;'. 

Changes  in   coupler   specifications.  . 

(Thanges  in  steam  heat  hose  specifications. 

Changes  in   air  brake  hose  specifications ,,_. 

Specifications  for  structural  steel,  etc.   (passenger  cars)  .  .^.,.1-^.V. 

Specifications  for  structural  steel,  etc.     (freight  cars).-....!.., 

Specifications  for  malleable   iron ..,..,.. 

Specifications  for  miscellaneous  steel  castings. ..,..»;  i 

Specifications  for  journal  bearings..* ...►.».*  i.,;....VJ,.i..i.,  * . 

Specifications  for  mild  steel  bars........ 

Specifications  for  rivet  steel  and  rivets. 


•  _•.•'«  •.•'•.•"•.•*v.»'»^.it •"•  • 


....  .  «^.  « 


•  Rejected 

Adopted 

,  .Adopted 

Adopted 


Adopted 
Adopted 
Adopted 

.\dopted  ■ 

Adopted 

Adopted 

Adopted 

Adopted 

.\dopted 

.\dopted 

.Adopted 

.\dopted 

Adopted 


•  ^<'.  f^*.'*  p*Ii«l«  w^ 


.  Adopted. 
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•'•X'*-. 


'•'  ',.'•'■.,'   '•:   . 


•4-    -r  » 


^ 


F'JAII.W  \V    Ar.K  (.AZKTTK.    MKCHAXKAL    KDITIOX 


ot' j-4'  in.  Assume  now.  tliat  t!io  itiiiiiu-  is  roinuliiii;  a  curve  a> 
>li«)\vii  in  tlie  sketch.  rre>-.iire  is  exerted  against  the  wheel  llaiiye, 
tending  to  throw  the  hiil>  face  B  in  contact  \vith  the  liiur  on 
the   truck    box.      With    '4    in.    total    side   play,   thi?   motion   will 


A.JL.  89.  No.  11 


only  to  the  bureau,  and  make  im  lartial  observations  of  all  loco- 
motives comini^  within  their  notire,  reporting  the  results  to  the 
Licmral  inspectors.  All  \ ioIationsJare  reported  daily  to  the  officer 
ol    the   road   en    which   they   areunade,   and   weekly    reports   are 


only    amount    to    '«    in.,    still    giving    J4    >n.    clearance    between       ni;i<!e    to    eadi    road    showing    thJ  total    number   of    engines    ob- 


collar  or  shoulder  and  the  end  of  the  brass.  When,  however, 
the  lateral  has  worti  to  a  total  of  'j  in.,  the  <'\dii  movement 
induced  in  rounding  the  cur\e  will  not  only  cause  contact  with 
the  I(Ox  and  hub  at  P,  hut  ako  1)etween  the  journals  and  bi asses 
at  ii  and 'C  "From  this  time  on,  as  side  ])lay  develops  the 
ItOX  and  brass  will  both  wear.  If  now,  the  Inl)rication  at  any 
time  i.s  momentarily  impairetl.  or  the  waste  around  the  collar 
.  has  become  j;Iaze<l,  the  filkts  will  tend  to  cut  and  heat  the 
"ends  <>f  the  brasses  ajsainst  which  they  are  thrown  in  rounding 
curves.  Should  the  bra>-s  for  any  rea>«on  be  renewed  after  a 
total  side  play  of  more  than  '  j  in.  has  developed,  the  above 
condition  is  .ureatly  ai;i;ravated.  In  this  case  the  side  play  for 
the  ^rass  is  only  54  in.,  and  the  thrust  in  turning  the  trailer 
mttst  be.  carried  by  the  small  fillet  bearing  on  the  end  of  the 
brass  instead  of  by  the  hner. 

The  f«>rce  e.xerted  on  a  trailer  in  roundins;  a  curve  may  be 
considered  as  the  centrifugal  force  acting  on  the  load  carrietl 
by  the  truck  and  the  frictional  resistance  between  the  wheel 
and  the  rail.  The  centrifugal  force  is  resisted  by  the  hub  face 
on  the  low  side  of  the  curve,  by  the  frictional  resistance  in 
the  spcini;  roller  plates  or  step  l>earings  and  by  the  centering 
springs.  For  i)uriio>e  of  illustration  let  us  assimie  that  the 
engine  is  rounding  a  2  «Ug.  curve  at  .^0  miles  per  hour,  and 
consider  only  the  centrifugal  force  acting  on  the  trtick: 


'r'enti'ifu'..:al  force  = 


4().5«K) 


-3.4- 


rr    U(^   lb. 


3i.l(x  X  i.«^>5 

The  area   of   the   hub   plate   is   148.814   s<|.   iu.,    while   the   jiro- 

jectfd    arta   on   the   end  of   brass   is  6.872   si|.    in.      The   bearmg 

2.3CA 

pressure   produced    on    tlie    hub    plate    is        :^    1.">.*'2    !!..    per 

148.814 

sq.  in.,  while  that  produced  on  the  ends  of  the  two  brasses  is 

2  3f)4  --  "•;'   '  ''  ^ 

-I-~——  =  172  lb.  per  sq.  in.    ;.     ;.;;■"  '  ■ 

It  will  tints  be  seen  that  it  is  entirely  possible  to  have  an 
excessive  collar  bearing  })ressure.  which  in  conjunction  with 
defective  lubrication  at  this  point,  may  be  a  source  of  ovvrheat- 
inp.  It  is  the  writer's  belief  that  the  collars  shoidd  be  aban- 
doned and  tlie  •«h^>uIders  so  I()cate<l  as  to  insure  ample  clear- 
ance between  them  ^ittd  the  fnd§  of  the  brasses  at  all  times. 


ABATEMENT  OF  LOCOMOTIVE  SMOKE  IN 

■v_,   :,.,_.  ......^    CINCINNATI;  .._.^.     .,,_,_  ^ 

■  V        BY  <;.   II.  KINK 
General  Smoke  Inspector,  Cincinnati  Railway  Smol^tf  lns|M.'etion  Bureau 

The  elimination  of  smoke  in  the  city  oi  <  incinuati  {■>  an  es- 
pecially diliicidt  pro]n>sition,  as  that  part  of  the  city  where  many 
of  the  yards  are  located  and  the  greatest  congestion  occurs  lays 
in  a:  v»lley;  climatic  conditions  are  also  such  that  the  smoke 
nuisance  is  eonsi<UrabIy  agi.;ravated.  In  se\eral  instances  there 
;ire   hea\y    grades    just   outside    the   depot    or  yards,    which    re- 

.  quire  the  l(»com«)tives  to  be  operated  to  their  full  capacity.  One 
road  has  an  ascending  grade  of  3V.>  per  cetu  for  l^j  miles 
from  the  start.  In  order  successfully  to  combat  the  smoke 
imder  the-«e  conditions  it  is  necessary  that  the  locomotives  be 
in  good  condition,  properly  equipped  with  adecjuate  smoke  con- 
suming devices,  and  most  of  all,  that  the  engine  crews  be  well 
trained  in  their  resjiective  duties.. 

In  jul\,  1*M3,  the  railroads  took  concerted  action  to  combat 
the  >moke  problem  and  organized  the  Railway   .'^moke  Inspection 

'  Hnrt\-iu.     The  inspectors  attJiclied  to  this  bureau  are  responsible 

*Ati.slrait   uf  a  paper  pre»en1t->l   lict'ort.-  ilu-  tciiih  animal   cinvfiitiuii  nf  the 
;  lnierii;uii>JM»t.  As&ociati'iti    I'.ir   tin-    l'r»-veiitii>u    uf    .Niiiokc. . 


>  not  confine  tliemselves  to 
I  point  to  ritle  w  ith  the  ofFend- 
)ortunitv   to   find   out    what   is 


servetl,  the  number  of  violation"^  and   the  comparison  with  the 
previous    week.      The    in.-^pictors 
makin.i,'  observations,  but  make  it 
inp  enuine   crews   at    the   first   oj 

wrong.  They  are  able  as  practiciil  engine  nun  to  instruct  the 
crews  in  the  proi)er  methoil  of  har  Uing  the  locomotives.  Where 
the  en.iiine  is  found  at  fault  a  rej;  )rt  is  maile  to  the  proper  olli- 
cial  at  once.  At  certain  intervals  t  le  inspectors  ride  every  engine 
and  with'  every  crew   at  the  termiii  il,  and  repeat  the  instructions, 


demonstrating  by  actual  operation 
I>y  reportiitg  the  condition  of  th 
\  iolatiou.  there  has  beeti  a  notice: 
<lition  of  the  loconioti\ c^.  .Month 
master  tnechanic,  general  foreman, 
others  interested.  The  subjects  <lis  : 
ing  from  drafting  of 
1 


ing   trom   draltuig  ot    engines  to     he  chemistry  c 
riie  meetings  have  been   found  to  Ic  of  great  vail 
.Some  roads   have  distributed   instruction  books 


what  can  be  accomplished. 

engine,  as  well  as  the  smoke 
ble  improvement  in  the  con- 
V  meetings  are  held  with  the 
roatl  foreman  of  engines  and 
russed  are  diversified,  extend- 
he  chemistrv  of  cotiilmstion 
ne.  '■';■■  . 

to  their  men 


on  the  elements  of  ctmibustion  o 
suiricieiul.>  to  show  how  smokeless 
the  economy  in  fuel  that  will  res 
neglected.  They  are  instructed  a 
ojn  rating  the  locomotives  and  are 
all  ditects,  such  as  blows,  i)lu.i::4ei 
other  cause  that  mav  make  the  er 


oiuer  cause  tnat  may  make  tlie  engine  steam  l)adiy.  As  mos 
of  the  roads  use  a  hi.uh  volatile  biluminous  coal,  it  was  foun 
neie<s;ir\  to  equip  the  locomotix  esl  with  some  device  to  assis 
in  the  abatement  of  the  smoke.  Tie  induction  air  tubes,  brie 
arches,  double  or  multiple  tip  blowes,  and  openings  in  the  fire 


fuel,  coverincr  the  uround 
firing  may  be  obtained,  and 
dt.  The  engineers  are  not 
to  the  proper  metho<ls  of 
re(|uired  promptly  to  report 
lines,  Uaky  joints,  or  any 
iine  steam  badly.     As  most 

nd 

St 

ick 


box  have  ]>een  acbipted  as  standard. 
Attention  has  been  gi\en  to  the  adm 
a^h  jiajis  and  .urates,  and  on  many 
tiuht  a->h  pans,  the  pans  have  been 


producing  excellent  residts. 

ssion  of  the  air  through  the 
eni^ines  that  formerly  had 
ropjied    from  3  in.  to  .s   in. 


from    tin    innd    ring,   the  openings   I  [-ing   covered    with    screens. 


.Most  of  the  roads  have  foimd  it  jto 
witliotit  etTecting  the  ste.tmin;.;  of  the 
Iiack    |>re>sure   in   the   cylinder   has   I 
<lraft    is    obtained,    wliicli    i)erniit>.    tl' 
thiimer;   the  temlency   towards   the 
excessive  draft,  has  also  been  rediict 
the  si/e  of  no/zles   from  4T8   in.  to 
savinp of   17  III.  \wr  engine  mile. 
.     Relore  the   loconifitive   leaves   the 
fire  is   supplied   with   sufficient   fuel,  a 
to  avoid   smoke,  until  there  is  a  mod 
coal    oxer    the   entire   grate    surface. 
inon   than  two  scoops  can  be  fired  at 


ible  to  eidarue  the  nozzles 
engine.  l'i\  doiiiu  this  the 
een  reduced  and  a  milder 
fireman  to  keep  the  fire 
ormation  of  holes,  due  to 
1.  ( )ne  road  has  increased 
?'4  in.,  resulting  in  a  fuel 


engine  house  territory  the 
Imittcd  in  small  quantities 
rately  heavy  bed  of  coked 

In  switching  service  not 
a  time.     In  freight  pusher 

ree   scoops   at   a   time ;   in 


'•erxice  the  charges  are  limited  to  t 
li!L;lit  passenger  service  tw<»  scoops  iL  the  limit,  and  in  heavy 
service,  three  scoops.  The  eni;ine  cnivs  are  instructed  to  bring 
their  engines  to  the  ash  j>it  witli  n|)  uretii  coal  in  the  fire- 
box   and    with    a    well-burne<l    fire. 

The  Railway  Insjjection  i'.ureau  a 
observations  (iir  wiek.  Tlu-  a\  iraut' 
decreased  from  30.8  per  cent  in  .N'oven 
in   -Xugust.   191.=;.      In   additifni  to  the 


erages    from    7.^0    to    800 

-moke    density    has    been 

.ber,  1913,  to  ]SA  per  cent 

i\xcellent  results  from   re- 


1  to  be  an  improvement 
he  side  induction  tubes, 
Its  locomotives,  has  been 


ducing  the   smoke  there  has  been    foim 

in  the    fuel   economy.     (>ne  road   with 

the  long  arch  and  the  larger  nozzles  on 

able  to  show  a  saving  of  102  lb.  t>f  ccfcl  per  engine  hotir,  and 

a  superintendent  on  another  road  dainii    a  savin.cr  of  13  per  cent 

in  fuel.     The  greatest   factor,  however. 

campaign  is  the  engine  crew,  and  it  \vi 

fireman  on  a  poorly  equipped  locomotive 


n  atiy  smoke  abatement 
I  be  found  that  a  pood 
will  produce  less  smoke 


than  a  jxior  fireman   with  all  the  Iate>-t    jipi>li,-ince 


>.-.; 


;         CLEANING  CARPETS  AT  TERMINALS    ^ 

The  metluul  of  cleaiunji  carpets  at  the  car  \ards  of  the  Chicjago 
t^-  Western  liuliaiia,  a  terminal  eom])an\  at  (  liirauo.  is  sht)\vn  in 
tiie  illustration.  (Ompre.-sed  air  is  ustd.  The  arranjiement 
shown  at  the  left  is  for  cleanin^r  or  hlowint;  the  dirt  out  of  the 
aisle  strips.  It  consists  of  two  guide  rods  and  a  i)ti)e  with  perv 
'orations  on  it>  under  side.  The  carpet  is  passed  over  one  i:iiide 
nui.  under  the  i)erf orated  pipe  and  out  over  the  other  uuide  rod. 
The  arrangement  is  simple  and  cleans  tlie  aisle  strips  thorolti;h.l>V 
The  nietluxl  of  cU'aniim  the  laruer  pieces  of  cafpet-: is  ;siio\vn  at 


^  "formulated  by  tlu?  Cortimittee  on  Car '^otistriictiort  was  adopted  .= 
Avuli    :.i    latjie   tnajority.    and.    It    carefnlly    followed,    will    I»e  • 
of  material  benefit  to  the  railroad >.     The  etrtire  recommendations 
of  the  fVimmittee  on  Specifications  and  Tests  ft>r Materials  were 
adopted,     'ihc  work  of  the   Committee  t>H   Train  Linhtiui^   was 
approved,  with  the  e>iception  of  the  recomniendafion  rcirardinc  ., 
Ihe  Hse  <)f  v'Wt'~«^'^"^^^^    fuses  J»ctween  tl»e  djnahio  and  field  <in if 
wooden  cars  equipped   with  axle  dynanVos.     The  Committee  on 
Car  Trucks,  actin;^  on  the  sti.zi;estion  of  those  roails  which  voted 
neiiatively  on  the  suhjects  sulimitted  rt«v  rctter  liaUbt  at  the  1V14 
. conyentiorii  has. sncTeeded  in  reccMistriK'tinJii  its  recdtniiiendations  -. 


Apparatus   Used  for  Cleaniny  Carpets  by   Compressed   Air  on  the  Chicago  &  Western  tndi.iha      v: 


the  ripht.  Air  from  the  short  line  is  used  in  hoth  cases,  the 
Vvater  heini;  thorou>;hly  hlown  outof  the  ap^iaratus  an<l  pipes 
hetore  usinff.    '■■■-■'■  ■■■:■  '-.'.j;  ;.'•.''■  ■■V-:    '''-■:'  ■'.'■-'::'-^'''.  ,\.)'-'  -.^.'y  to 


RESULT  OF  M.   C.  B.  LETTER  BALLOT 


.  Of  the  *M  suhjects  Mihmitted  to  the  menvhets  of  the  M.  C,  B. 
Association  for  adoption  hy  letter  hallot  only  five  were  rejected- 
Of  tho^e  rejected  the  specification  descrihint;  the  door  of  wooden 
construction  and  the  (juestion  as  tv>  whether  or  not  standards 
should  he  estahlished  for  limitiu).;  dimensions  for  tlie  cast  :st<fel' 
desiiin  of  tnick  side  frames,  with  pedestal  jaws  and  designs  of 
journal  boxes  for  them,  were  the  most  notable.  The  Committee 
on  IJrake  I'.cams  succeeded  this  year  in  jirovidinji  a  specification 
for  test  in, u  all  classes  Of  brake  beams   that  w'jis  adopted  by:  a' 

,4ari:e  majority.  The  adoption  of  the  recommen<lation  of  the 
<^'omniittee  on  Train  lirake  and  Sicnal  Kipiipment.  that  truck 
vlas]>  brakes  be  applied  to  all    four-wheel   truck   passeiiuer  cars 

.weijihinii  9(),000  lb.,  or  over,  artll  to  all  six-wheel  truck  passenger 
cars  weijihinjr  over  136.000  lb.,  is  indicative  of  the  success  of  this^ 
type  of  brake. 

The  rules  governing  the  minimum   strength  requirements   for 
reinforcement   of    the    dnift   gear   of  existing   wooden    cars,   as 


so  that  17  of  the  18  stthjccts  prestnitcd  tliis  year-wer*  .aiiipfove<i.'_ 

Following  i>  a  list  of  the  subjects  voted  oiV:' 

;  JMaMar*!*  •'>'><l.  K«v.(tiuiK'n<li><l   Pi:ict*cr:  :  ■i^•  ■.'-.■,■     '     .■•'•-      - 

:.'  'Holt-  Til  wcilnfs  f.ii-  rfiiiiiv.-it  \t\  use  of  packing  h<A>lL.    CSiarieTarili;  ,'.\dijpt«d. 
'  '    '       ■"  •  ■     -•  ■  ,  ^. .  .V.h^iied 

,  .V .  Adopted 

;.  ,  .  Kri<i.H'fi 
,  .-, .  .XiiiiiHftl 
,. .  .\it..|>tei|: 
. : ...  AilDjitcd 
, . . .  A<l<>jitvd 


.  :,,    l.iiiiiit;  fur  kiioIiIc   ti.tiiutl  c.ir 

••Si)riniis  aiiit  sprhij;  cai'- -Uri'  trucks.      <  Sj;«ular«l  >.•...',  ...v.  ....  .v  . 

•.'-,'■  t'la!.silii-,'iti(iii    <>t'    iar.>>.  '.,...;..,.. . .  . .... ,.  .  .  .  ;  .,..1 ...  . .  V^-.  ;:/..•;.  . 
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Specifications   for  galvanised   sheets.  !..  ^  .,...  ^ ........  r ........  Adopted 

Tram  Lighting: 

Dynamo  fuses  on   wooden  cars Reiected 

-.     Minimum   dimensions  for  battery   boxes Adopted 

.    ■  Armature   pulley    .Adopted 

■Armature  shaft  end ' .\dopteil 

•  Pulley   taper   fit .\dopted 

■,  Ball   bearing  size Ad(>i)ted 

;  1  Conduits   .Adopted 

Solid    face   generator   pulley Adopted 

Car  Trucks: 

Specifications  an<l  tests  for  cast  steel  truck  sides Adopted 

•    Specil'cations  an<l  tests  for  pressed  steel  bolsters Adopted 

Variations  in  weights  of  truck   sides Adopted 

Rejectioti  of  cast  steel  truck  sides. .Adopted 

Design  of  cast  steel  Ixdsters.      (Exhibits  ('  tr)  H.  inclusive) Adopted 

Design  of  pressctl  steel  bolsters.      (Exhibits   I,  J,  and  K) Adopted 

■ . .'  Limiting  weights   for   cast   steel   bolsters Adopted 

"Limiting  weights  for  pressed  steel  bolsters Adopted 

■'"   Spread   of   side  bearings Adopted 

'  ;'■  Center  plates .Adopted 

■;  '  Truck  sides  with  pedestal  type  jaws Rejected 

";.  A  more  detailed  account  of  the  propositions  submitted  to  the 
members  in  this  letter  ballot  may  be  found  under  the  reports  of 
the  respective  committees  which  were  ab.'itracted  in  the  Daily 
Railway  Age  Gazette  of  June  10,  11,  and  12,  1915. 


piston  and  slide  valve  are  removed  and  the  piston  dipped  in  kero- 
sene oil  in  the  can  A  and  allowed  to  drain.  The  check  case  is 
then  removed,  the  brace  D  beiiip  used  for  this  purpose.  The 
emergency  valve  is  removed  anq  placed  in  the  basket  K.  The 
valve  body  is  then  blown  out  wijh  the  air  hose  C.     The  gasket 


is  removed  and  the  seat  scraped, 
kerosene  and  wiped  dry.    The  em 


carefully  wiped,  its  seat  being  sli  ghtly  ground  on  the  sandpaper 


at  G.     The  emergency  piston  and 


The  body  is  swabbed  out  with 
urgency  piston  is  blown  out  and 


valves  are  then  replaced  after 


CLEANING  TRIPLE  VALVES 


A  convenient  arrangement  for  cleaning  triple  valves  is  shown 
in  the  photograph,  which  illustrates  a  bench  used  for  this  pur- 
pose at  the  Chicago,  Burlington  &  Qtiincy  shops,  Lincoln,  Neb. 
The  work  is  done  on  a  piece-work  basis  and  the  arrangement  was 


the  rubber  seat  of  the  valve  has  lieen  smoothed  off  by  sandpaper 
and  replaced.  The  check  valve  case  is  then  placed  in  the  rest  F  and 
the  check  valve  is  ground  to  a  se£  t  with  the  brace  E,  the  pumice 
and  oil  mixture  being  already  pnepared  at  /.  It  is  then  care- 
fully wiped  out  with  a  cloth.  The  check  case  is  placed  over  the 
nozzle  H,  the  pipe  opening  being  inserted  in  the  pipe  there  shown 
and  blown  out.  Air  for  this  purpose  is  controlled  by  a  pedal 
valve  under  the  bench.  The  check  case  with  the  check  valve  is 
then  replaced. 

The  main  piston  which  has  been!  draining  at  the  can  A  is  then 
cleaned,  the  oil  being  blown  out  from  under  the  packing  ring, 
the  ring  loosened  up  and  wiped  dry.  Anti-friction  triple  valve 
oil  is  lightly  applied  to  the  slide  \  alve  seat,  the  cylinder  and  the 
head  of  the  cylinder  cap  by  the  fi  iger.  The  slide  valve  and  the 
piston  are  moved  backward  and  forward  several  times  to  insure 
smooth  working  and  a  thorough  distribution  of  the  oil.  The 
cylinder  cap  is  then  applied  and  tne  valve  is  ready  for  testing. 


Arrangement    of    Bench    for   Cleaning    Triple    Valves 


planned  by  the  men  doing  the  work.  The  valve,  which  in  this 
case  is  a  W'estinghouse  H  triple,  is  first  placed  in  the  holder  as 
shown.  The  cylinder  cap  nuts  are  touched  up  with  kerosene  oil 
with  the  brush  shown  at  A,  the  oil  being  contained  in  the  can, 
and  the  nuts  are  removed  with  the  brace  B.  The  cylinder  cap 
is  then  removed  and  blown  out  with  the  air  hose  C.     The  main 


With  these  conveniences  it  is  possibj 
from  six  to  seven  minutes. 


to  clean  a  triple  valve  in  '^\-: 


Swedish    Iron   Imports. — Swedish  limports   of  pig  iron   were 
only  35,660  tons  for  the  first  six  momhs  of  1915,  compared  with  _; 
47,894  tons  in  the  same  period  in  191'. — The  Iron  Age.       -..••:•' 
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Four  Wheel  Trucks  For  Passenger  Cars 


Discussion  of  Fundamental  Factors  of  Design  and 
the  Ability  of  This  Type  of  Truck  to  Meet  Them 

■>:-^^'----^^:n-^-/^v^^^ .  BY  ROY  V.  wright;.:>- -•'■■:■' ■'^-.•.-^  ;;^ ■'■ 


',::  The  Pennsylvania  Railroad  uses  four-wheel  trucks  under  all 
of  its  passenger  coaches,  although  the  P  70  class,  70  ft.  in  length 
and  having  a  seating  capacit}-  of  88,  weigh  light  from  118,000  to 
122,000  lb.  Loaded  with  passengers  they  weigh  about  135,000 
lb.,  and  never  more  than  140,000  lb.  It  is  the  standard  practice 
on  that  system  to  use  such  trucks  under  all  passenger  equipment 
cars  weighing  less  than  120.000  to  125,000  lb.,  except  for  so- 
called  load-carrying  cars,  including  baggage-express,  mail,  bag- 
gage-mail, etc.,  which  are  designed  to  weigh  over  140,000  lb, 
when  loaded.  The  light  weight  of  the  bodies  of  the  Pennsylvania 
P  70  coaches — and  these  are  now  standard  on  that  system — 
varies  from  93,000  to  96,000  lb.  It  is  assumed  that  these  cars  reg- 
ularly carry  as  much  weight  in  passengers  and  hand  baggage  as 
coaches  on  other  roads,  inasmuch  as  they  seat  88  persons,  or 
several  more  than  the  maximum  provided  for  in  the  standard 
coaches  of  most  roads.  It  is  the  practice  on  the  great  majority 
of  railroads  to  use  six-wheel  trucks  under  coach  bodies  weigh- 
ing much  less  than  this,  comparatively  few  roads  using  four- 
wheel  trucks  under  bodies  weighing  more  than  85,000  lb.  and 
many  of  them  using  six-wheel  trucks  under  bodies  weighing  even 
less  than  this,  ;''^'  ■   -    '■:■"■''''':■'■:  "^-K 

:^:-'^  ;'^'=^-^t  '   ■    ■      ■■  ■;  ?■    :•'•■   FACTORS    IN    DESIGN    •:">  ^^  :■■-:',  ■'.'.■--\-v;.'v; 

;  J  In  designing  the  trucks  for  a  passenger  coach  four  features 
must  be  kept  in  mind  and  generally  in  the  following  order  as 
to  importance,  although  there  may  be  some  question  as  to  the 
relative  value  of  the  last  two  : 
y,:  (1)  They  must  be  designed  for  safety. '.;i:vv.,  X^-Jj//  :^:; '^ 
■;/.  (2)  They  must  ride  smoothly,  for  travelers  are  particular  as 
to  this  in  these  days  and  will  desert  a  road  with  rough-riding 
cars  if  a  competitor  furnishes  better  service.  With  heavy  steel 
cars  operated  in  long  trains  at  high  speed  and  with  the  locomo- 
tives taxed  to  the  limit  of  their  capacity  it  is  difficult  to  operate 
and  brake  the  trains  without  occasional  roughness  and  jolts, 
and  a  factor  such  as  truck  design  cannot  be  allowed  to  contribute 
further  to  the  rough  riding.  ^        ^^^  .  V    •  o.     •. 

(3)  The  weight  of  the  truck  must  be  kept  to  a  minimum  i( 
for  no  other  reason  than  the  effect  on  the  cost  of  conducting 
transportation. 

(4)  The  truck  should  be  designed  with  a  view  to  keeping  the 
cost  of  maintenance  as  low  as  possible.  Here,  as  in  the  re- 
quirement for  safety,  it  is  desirable  to  ha^  e  as  few  parts  as 
possible  and  of  simple  construction.  .      ., .  - 

DOES   THE  FOUR-WHEEL  TRUCK   MEET  THE.SE  REOtjIREMENTS?.;  ■  '    '. 

■■  How  does  the  four-wheel  truck  meet  these  requirements  under 
the  heavy  passenger  equipment  in  service  on  the  Pennsylvania 
Railroad? 

(1)  The  four-wheel  truck  of  modern  steel  construction  which 
has  been  in  use  on  that  system  for  a  number  of  years  has  given 
splendid  satisfaction  so  far  as  safety  is  concerned.  As  on  other 
roads  some  trouble  has  been  experienced  with  hot  boxes,  and 
it  was  at  tirs^  thought  that  the  journal-bearing  area  was  too 
small.  The  use  of  larger  bearing  areas  does  not  seem  to  have 
materially  improved  conditions,  and  it  is  now  believed  that  the 
difHculty  is  entirely  due  to  dirt  or  gritty  matter  entering  the 
journal  boxes.  The  problem  then  becomes  one  of  improving 
the  journal  box  lid  and  dust  guard  to  prevent  this,  rather  than  to 
increase  the  diameter  or  length  of  the  journals. 

There  has  been  no  breakage  of  axles  except  for  three  cases 

*A   paper   to   be   presented   before   the    December,    1915,   meeting  of  the 
American   Society   of   Mechanical    Engineers,    New   York.  -^'yT 


due  to  defective  material  when  the  first  steel  trucks  were  intro- 
duced man}-  years  ago.  No  physical  weakness  has  developed  in 
any  of  the  parts  in  the  ten  years  the  trucks  have  been  in  service, 
so  that  as  far  as  safety  is  concerned  there  can  be  no  question. 
The  possibility  of  accident  would  seem  to  l>e  less  with  the  four- 
wheel  truck  because  of  the  smaller  number  of  parts  that  are 
required.  , 


-■^-^--^ 
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Fig.  1— One  End  of  Original  Four-Wheel  Steel  Passenger  Car  Truck 
Before  the  Application  of  the  Clasp  Brakes;  Pennsylvania  Railroad 

■  <2)  There  seems  to  be  a  feeling  on  the  part  of  some  me- 
chanical engineers  that  the  four-wheel  truck,  with  its  shorter 
wheel  base  (7  or  8  ft.  as  compared  with  10  to  11  ft.  for  the 
six-wheel  truck)  will  ride  less  easily  than  the  six-wheel  truck. 
With  coil  springs  over  the  journals,  elliptical  springs  under  the 
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pi-«t<in  ;iiid  -lide  \aKe  are  removed  and  the  pi>lon  (hit])ed  in  kerO- 
>ene  oil  in  the  can  ./  and  alloutJ  to  drain.  The  check  case  is 
then  remoxed,  the  hrace  /'  hein  ;  used  for  thi>  purpose.  The 
emer:..:enc.v  \alve  is  removed  and  placed  in  the  hasket  K.  The 
valve  hody  i<  tlnti  hlown  out  witti  the  air  hose  t".  The  ixasket 
is  removed  ami  the  seat  scrajH*!.  The  hody  is  swahhed  out  vvitli 
kerosene  and  wilted  dr\ .  'ihe  emc  i^ency  piston  is  blown  out  and 
carefiill>  wiped,  it>  seat  lieini^  sjii  htly  gi^otind  on  the  sandpaper 
at  (j.  The  emergency  i>i>ton  and 
the  rtihher  seat  of  the  valve  has  h 
and  re!)hiced.  The  check  valve  case 
the  check  valve  is  iirotmd  to  a  sea  with  the  hrace  /:,  the  ptimice 
antl  oil  mixture  bein.u  already  pr  .pared  at  /.  It  is  then  care- 
ftilly  wijied  out  with  a  cloth.  Tluj  check  case  is  placed  over  the 
nozzle  //.  the  pipe  opetiiiii;  heiiig  iiterted  in  the  i>ipe  there  shown 
and  iilown  out.     .\ir  for  this  pur  )ose  is  controlled  by  a  pedal 


valves  are  then  replaced  after 
en  smoothed  off  by  san<lpaper 
is  then  placeil  in  the  rest  /'"and 


CLEANING  TRIPLE  \  ALVES 


:  A  convenient  arransiement  for  cleaning;  triple  \al\es  !<.  slmwn 
in  the  photourapli,  which  illustrates  a  bench  iise<l  for  this  pur- 
po>e  at  the  O'hicav:"'.  Bnrlinuton  iS.  (Jnincy  sluips,  Lincoln.  .Neli. 
The  work  is  doneon  a  piece-W<)rk  basi>  and  the  arran^etnent  was 


vahe  imder  the  bench.     The  died 
then    replaced. 

The  main  piston  which  has  been 
deanetl,  the  oil  beinj;  blown   out 
the   rinu  loosened  tip  and   wiped  d 
Oil  i>  liulitly  applied  to  the  slide  \ 
hea<l  of  the  cylinder  cap  by  the  fir 


piston  are  moved  backward  and  fc  rward  several  times  to  insure 


smooth    workinc  and   a   thorough 


case  with  the  check  valve  is 

drainin.u  at  the  can  A  is  then 
rom  under 'tile  packintr  rinu. 
■y.  .\nti- friction  triple  valve 
he  seat,  the  cvlinder  and  the 
er.     The  slide  valve  and  the 


listribtition   of   the   oil.      The 


c\linder  cap  is  then  appHed  and  tie  valve  is  ready  for.  testing 


Arrangement    of    Bench    for  Clenniny    Triple    Valves 

planned  by  the  men  d^rtrtj;:  the  W'ork.     The  valve,   which   in   this  With  these  conveniences  it  is  possible 

case  is.a  \\'estinj;hou.se  H  triple,  is  first  placed  in  the  holder  as  from  six  to  seven  minutes, 
shown.     The  cylinder  cai»  imts  are  touched  up  with  kerosene  oil 


t 


:.v-    with  the  brush  shown  at  A,  tin-  oil  bein.u  contained  in  the  can,  .^wiuisu    Ikon    1  m ports.-- Swe<lish    i 


■■}'    ami  the  nuts  are  removetl  with  the  brace  H.     The  cvlinder  cap       only  3.^,^if)0  t(ms  for  the  first  six  montl  s  of  191.^,  comi)ared  with 


.f     I9  then  removed  and  blown  out  with  the  air  ho-c  ('      The  main       47.S*'4  tuns  in  the  s;,tne  period  in  1914 


to  clean  a  triple  valve  in 


nports    of    pig    iron    were 


The  Iron  Age.     -   ■; 


■■^^■^■^^v^M 
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Four  Wheel  Trucks  For  Passenger  Cars 


Discussion  of  Fundamental  Factors  of  Design  and 
the  Ability  of  This  Type  of  Truck  to  Meet  Them 

■- : :/  ■BY  ROY  V.  WRIGHT:. '  ^^^K:'-  ,^  .■ 


. .  I^hti  Peiuisyh  ania  Kailroad  uses  ,  four'-vVhcel  trueks  uiulcr  all 
oT  Hs  pussetifrcT  C(>aclu^s.  althoimli  the  1'  7<)  clas?;.  70  ft.  in  kii.c:tli 

^ml  liavhig  a  seating  capacity  cif  88.  weigh  ligliltrtmi  118.<ttX)  to 
12i,(«K)   III.      Loaded  with   passengers   they   \veig1i   ahoiit    135,000; 
Ih.  and  never  more  than  140.()(K)  Ih.     It  is  the  ivlandard  practice 
(Ml  that  .systenr  to  use  snch  trucks  unrkr  all  passeivger  equii>nicnt 

■cars  weighing  less  than  12(MMM)  to  12.^,(100  11).,  except  tor  su- 
calle^l  l()ad-carryiiig  cars,  including  baggagC'-e.xpress,  mail.  iKig- 
gage-niail,   etc..    uiiicli    are   dVsignetl    to    weigh  /ctyer    140.0(11)  Ih. 

/when  loaded.  The  light  weight  t>t  the  bodies  of  the  Pennsylvania 
I'   70   coaches— and    these    are    now    standanlMn    that   ;?>stem-^ 

^Varies  from  93.(KM)  to  9(),(M)0  Ih.     U  'i>  assiuned  that  these  cars  reg-/: 
til arly  carry  as?  ni 1 1 cl i  w  eight  in  passengers  and  hand  haggage  as: 
ct)aChesou  other  roads,  inasmuch  as   they  seat  <SS  persons,  or; 
several  more  than   the   maximum   provided   for  in   the  standard 
coaches  of  mo>i  ri>ads.     It  is  the  practice  on  the  great  majority 

'of  Tailroa«ls  to  use  six-wheel  trticks  under  coach  hodtes  weigh;-;  > 
ing   much  less   than   this,   comparatively    few    roadsusiiig    four^ 
wheel   trucks   under   bodies   weighing   more   than   S.^.lKH)   H).    and    : 

.many  tif  them  using  six-wheel  trucks  under  iKxties  weighing  evea :  . 

.'ifess  ;than  this.  .  .  .- '  .■;_:'^;'',^-'  -'-;  ;, ; ;  .-  ■■ .-.:  -;,  ■_■•] '-.;     ..  ;v;  ^  .■;-•/    .;ov   v.'  ■'.', ' 

':,  ■•;•■■;■'    ■-■.;'-:     -'■[,   ■''■■■■'  ''.''''  '-■>;ACT0RS    IN'.UKSUiS;  ."3:  '"/'./";■■::;;': /■  "■    ■: '^'■■\:-. '''■:_ 

..'   In  designuig  the  trucks;  for  a  passenger  coach  four  features  ■ 
must  be  ke]i!    in  tnind  and  generally  in  the  following  order  as   V 
to  importance,   although   there  may  be   some   question  a^»   to  the 
relati\e  vahie  of  the  last  two:      ;    .        :  ■  ^    '     .  :; 

"      (  1  )     They  must  be  desigt»cd  for  saiFety/ ';./'' :  %?:>:;:  C:  ^.z 

'.'■[■  (2)     They  must  ride  smoothly,  for  travelers  are  particular  as 
to  this  in  tliesc  da>s  and   will   desert   a   road    with   ronuii-riding 
cars  if  a  competitor   furnishes  better  service.     With  heavy   steel 
cars  operated  in  long  trains  at  high,  speed  and  with  the  locomo-     . 
tives  taxed  to  the  limit  of  their  capacity  it  is  difficult  to  operate 
and    brake    the   trains    with<mt    occasional    roughness   and    jolts^,    ;, 
and  a  factor  such  as  truck  design  cainiot  l>e  allowed  to  contribute.  ; 
further  to  the  rough  riding.       :       .  v^;  ■      .      /  ■;  ^.    .- \ 
V  .  (3):     The  weight  of  the  truck  must  be  kept  to  a.  minimum  if  . 
for  no  other  reason  than  the  etYect  on  Uie  cpst  c^f  Gotvdncting^ 
transportation.  V    M  ;  ,:  ^  - .;   ' 

(4)     The  truck  >liould  lie  designed  w ith  a  view  to  keepitig  the 

.  cost  ,<>f  maintenance  as  low;'  as. possible.     Here",  .a's ,  in  the   re-  ; 
(iniroment    for    safety,   it   is  desiralJle  to  have ; ;ts>  fevv  part^^  as  V : 
possible  and  of  simi)le  construction. /,  .';">"  >.^  v^    -  V'       c  v 

'  .;  jKtKs  TiiK  KoiR-w  (rKt:i.  tri-Ck  m03'  TtrKsk';iu^OL'JRK>iRXTSy  ":'■.  V 

How  «loes  the  four-wlieel  inick  meet  these  refpiirement sunder 

the  lieiny  passenger   etiuipmvnt   in   service  on  the    I'cmi.-ylvunia    . 

kailr.oa^l?'.  ■  ^ :-'  ''■    '\  ■■:-■''-  ■'''\}'^--:}"::  '\  :-'^.-y?i:'\-', ''''':::. ^^^:- ■''::'' -''■:  •;;--:'/-. 
,  .V   ( 1,1: :  'riu    fiiin-uluil  truck  ot   mo<lern  .steel  constriictfou  which  ' 

ha--  been  in  ii?-e  on  that  sy>tvm   for  a  luimlrertif  years  has  given  ■; 
.•splendid  satisfaction  »>  far  as  safety  is  concerned.     .Vs  i>n other 

road*  Some  trouble   has   lieeii    experienced    willt   h«i!t   1»<)XVS;    and     , 
.it    was  at .  lirsv  thought    thai    the   journid-bearingj   ari*:!  :  was:  too    ' 

>maM.     The  tise  t)f  kirger  Itearing  areas  tloes Hot  seem  to  have  . - 

nialerially   inrproved  coiidition>.  and   it  is  now    belieyetl  that   the 

difticulty   is   entirely   (lite   to   dirt    or    gritty    matter   enteriiig  the 
; joiirnal  hoxes:     The  problitJi   tluii   liecomos  .otic jot   improving 

the  journal  Ik.n  li<ran<I  dust  guard  to  prevent  this,  ratlier  than  to 

increase  the  <liameter  or  length  of  the  journals. 

■   There  has  been  no  breakage  of  axles  excej)t   for  three  cases 

V-' ''A    p.-iper  to  i>«;  presumed   Vn-fore  the    Uiecemtucr,  :l9i5,  :mcetiijg  ::pf  the 
:Amrricaji    ."society   of   Meohanical    EnRineersi   New   York.         ^  ../:.' -'.n:-' 


due  t<)deft'Ctivc  material  wdietv  the  lir St. steel ^^ 

fluced  many  years  ago.     X<tpl)\vic.-il  weakness  lias  'developed  in 

any  of  the  parts  inthe  ten  years  the  tnicks  have  been  in  .'^ervjce. 

;  so  tbatt  as  far  as  satety  is  concerned  there  can  Ik;  no  q^iiesiion. 
The  piissibiltty.  of  accident  would  seein  tolk-  less  \\f,itli  the  l«;>ur- 
wbeel  titick   i»eG;.UJse   4»f   the   siTndlern>»nlH.'r:  at    parts   tl»i»t    are 

■  re(|tiired.  ;     ;    :":  v.v'  ::-  ■''•        ■..y.-'.  '^  ^-- ..:■'-■'■    -.-^ -"■''/;''■■'■:.    ■ 


-u»h^ 


J       ■-> T" 


i- 

-'-M 
^m^ 

J 

■ 

■  .'•:• 

1^-^ 


<!'ig.  1— One  End  of  Original  Ft>ur^Wheel  Steel  Passenger  Car  Truck 
Before  the  Application  of  the  Clasp   Brakes:   Pennsylvania  Railroad 

(2 >  There  secnis  to  be  a  feeling  on  the  part  of  some  me- 
chairical  engineers  that  the  four-wheel  truck,  with  its  shorter 
wheel  base  (7  or  {?  ft.  as  compared  with  10  to  11  ft.  for  the 
si X'^wlieeV  truck)  will  ride  less  easily  than  the  six-wheel  truck. 
With  Coil  springs  over  the  journals,  elliptical  springs  under  the 
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';•-•;■>:•  Fifl.  2 — Original   Four-Wheel   Steel   Passenger  Car  Truck  with  Clasp   Brakes  Applied;  Pennsylvania,  Railroad  '  '    ' 

bolster,  and  provision  for  lateral  motion  of  the  holster,  it  would  ing  the  top  of  the  dead  lever  to  the  truck  -frame.    The  unbalanced 

seem  that  there  ought  not  to  be  much  difference  in  this  respect.  forces   in   the  truck   when   the   brakes   are   applied   tend   to   tilt 

•':  •!     Experiments  show  that  much  of  the  rough  riding  or  jolting  the   truck   frame   out   of   horizontal   alinement,   thus   causing   a 

on   passenger  coaches  has  been   due  to  the  method  of  anchor-  "jerky"  action.     By  anchoring  the  dead  lever  to  the  body  under- 
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y  • "  t~  •  >  c 


■■■'■ ".  y'  -;' 
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frame   this   is   eliminated.     This   development   is   comparatively  (3)     There  is  a   wide  variation  in  the   weights   of  different 

recent  and  affects  the  six-wheel  as  well  as  the  four-wheel  truck.  types  of   steel  passenger  car  trucks,  but   it   is  probably   fair  to 

The  effect  of  anchoring  the  dead  lever  to  the  truck  frame  has  state  that  a  pair  of   four-wheel  trucks  will   weigh    from   10.000 

possibly  been  more  noticeable  on  the  four-wheel  truck,  because  to  15.000  lb.,  or  more,  less  than  a  pair  of  six-wheel  trucks  having 


■■  .'.■■"-■  ^. 


f-K. 


...  ;\:-^- 


&imS^:::-:;r^~'i 


•  »"'■  ■-  ■  • 


■Jy-:^^'>  ,:r/-   ■  ::  ^'.i'^\\i:-  .-''Fla'  3 — Present  Standard   Four-Wheel  Steel  Passenger  Car  Truck;    Pennsylvania   Railroad           "\,"^.-i:j;'.'.    ■:-].-•     >;■ 

one  to  one  dead  levers  are  used,  resulting  in  a  greater  pull  on  the  same  carrying  capacity.     In  other  words,  for  the  same  total 

the  frame  than  in  the  case  of  the  six-wheel  truck;  then,  too,  weight  of  car  the  one  with  four-wheel  trucks  will  carry  ten  to 

the  resisting  moment  is  less  because  of  the  shorter  wheel  base  fifteen   thousand   pounds  more  lading  or  body  weight,   or   with 

of  the  four-wheel  truck.     This  improvement  has  been  patented.  the  same  weight  of  body  the  total  weight  of  the  car  with  four- 
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wheel  trucks  will  he  from  10.000  to  15,000  lb.  less  than  the  one 
with  six-wheel  trucks.  For  a  car  weighing  120,000  lb.  and 
equipped  with  four-wheel  trucks  this  means  a  saving  of  from 
8  to  11  per  cent  in  total  weight  as  compared  with  what  it  would 
be  if  six-wheel  trucks  were  used.  On  most  roads  it  is  the  prac- 
tice to  carry  car  bodies  weighing  more  than  85.000  lb.  on  six- 
wheel  trucks,  which  weigh  fuly  15.000  lb.  per  car  more  than 
four-wlieel  trucks.  .\  locomotive  that  can  haul  ei.uht  cars  equipped 
witli  such  six-wheel  trucks  over  a  given  division  will  haul 
nine  cars  of  the  same  seating  capacity  having  four-wheel  trucks 
— a  saving  much  to  be  desired.  .*^>- '.' .-V  ^  • "  l  "   -l  ■  '  .r  '  •'•  . 

l4)  Roughly  speaking,  the  eo^t  of  maintenance  of  a  steel  pas- 
sentrtr  car  tru'k  may  l.o  -^nid  to  be  very  nearly  in  proportion  to 
the  numljcr  of  its  wheels  and  axles,  these  with  the  brake  shoes 
being  the  parts  subjected  to  the  greatest  wear  and  requiring 
frequent  repairs  and  renewals.  While  no  exhaustive  data  is 
available  as  to  the  comparative  cost  of  repairs  and  maintenance 
of  six-vvlieel  atul  four-wheel  trucks  of  the  same  carrying  capa- 
city, they  are  said  by  those  who  have  checked  these  costs  to  be 
at  least  50  per  cent  greater  for  the  six-wheel  truck  than  for 
the    four-w!ieel   truck.      . .    ,,      ,,     ...  .,  .. ..:  ,       ^  . 

;      .     •    HEVELOl'MK.NT  (JF  PF.XNSYLV.WIA    FOUR-WHEEL  TRUCK        .; 


I 


:.■;■•;■«. 


As   a   partial   check   on   these   conclusions,   it   is   proposed   to 
hrietly    review    the    development    of    the    four-wheel    steel    truck 
for  passenger  cars  on  the  Pennsylvania  Railroad.     From  the  out- 
'  set  and  throughout  this  development  the  aim  has  been   to   re- 
■  dure  the  number  of  parts  to  a  minimum  and  make  the  construc- 
•  tion  as  simple  as  possible.     The  problem  has  been  complicated 
somewhat  by  the  necessity  of  providing  for  the  application   of 
.motors  to  the  trucks  used  under  motor  cars  in   electrified  dis- 
.tricts  and  also  by  the  application  within  the  past   few  years  of 
;  the  clasp  brakes,  which  are  now  standard  on  the  Pennsylvania 
for  all   four-wheel  trucks  and  for  all  new  passenger  equipment 
/trucks.  •^>   ■  'y'''-^'-  '■':[-:  .:>.^:  ■>'-:•:  •■■  ..:.:■'!'■■■■  ^.'::  :■■:    '.■■'     :-•-..•••  '  ' 

In  designing  the  first  four-wheel  steel  trucks  in  the  early  part 
,1-     of  1905  it  was  aimed  to  use  them  under  the  largest  coach  pos- 
:;  ,  '  sible  and  keep  within  the  M.   C.   B    load  limits   for  5-in.   x  9-in. 
.]:.'' axles.     Shortly  after  the  trucks  had  been  placed  in  service  three 
CiV'oi  the  axles  broke  in  the  wheel  seat,  where  the  stress  is  least. 
Vf.  investigation   finally   showed  that  the  breakage   was   due  to   de- 
'"       fects   in   manufacturing  caused   by  a   faulty   furnace   which   had 
l)cen    discarded    shortly   after   these    axles    were    made.      In    the 
•  u. .  meantime,  however,  as  a  measure  of  absolute  safety,  it  was  de- 
cided to  increase  the  axles  on  existing  cars   '/'   '»•  >"   diameter 
and  on  new   cars  go  to  the  next  larger  size  standard  M.  C.   B. 
■'"^■■■-  axle,    the    5'/j.-in.    x    10-in.      Because    of    hot    box    troubles    the 
length   of  journal   was  afterward   increased   in    11    in.,   although 
experience    has    since    indicated,    as    previously    noted,    that    the 
trouble  was  probably  due  more  to  dirt  getting  into  the  journal 
box  than  the  lack  of  journal  bearing  area.     The  5^-in.  x  11-in. 
journal    is    now    standard    for    all    four-wheel    as    well    as    six- 
-;}^  'wheel  trucks. 

In  going  from  the  wood  to  the  steel  construction  spring  planks. 

axle  guards  and   I)rake  beams   v.ere  done  away   with,   the   brake 

levers  being  attached   directly   to   the   brake    heads.      Each    side 

frame  was  formed  of  two  lO-in.  20-11).  channels,  with  the  tianges 

turned    inward    and    forming   a    l)ox    girder    construction.      The 

channel>    were    spaced    so   as    to    measure   9    in.    over-all.      This 

>'  V  w.as  done  to  provide  sufficient  strength  for  resisting  the  lateral 

'''(.'.Stresses,  a  requirement  which  has  been  overlooked  in  some  de- 

•"      signs.     To  check  or  limit  the  lateral  motion  or  swaying  of  the 

bolster  a  spring  arrangement  was  used,  as  shown  in  the  draw- 

The  subsequent  use  of  clasp  brakes  made  it  necessary  to  mod- 
ify this  design  somewhat.  Fig.  2  shows  the  details  of  this 
modified  desij^n,  which  in  general  is  practically  the  same  as 
the  original  design,  other  than  the  braking  arrangement,  except 
for  changes  in  the  end  construction  of  the  frame  to  provide 
for   the   outside   brakes.      The    detail    of    the   original    end    con- 


■■'■■•-■•;i 


the   lower   ends   of   the   brake 
top  to  castings  riveted  to  the 


struction  is  shown  in  Fig.  1.  The  end  rail  in  the  original 
design,  which  was  formed  of  a  >i-in.  plate  pressed  in  the  form 
of  an  inverted  U,  6  in.  in  widtlii  was  changed  to  make  room 
for  the  brake  levers.  The  outsi  ie  brakeheads  in  the  case  of 
the  clasp  brakes  are  attached  to 
levers,  which  are  anchored  at  the 
ends  of  the  side  frames.  A  6-ir .  channel  with  flanges  turned 
downward  connects  these  casting!  and  forms  the  end  rail.  It 
was  also  necessary  to  add  brakenead  tie  bars  because  of  the 
impossibility  of  connecting  the  teniion  rods  for  the  outer  brake- 
heads  direct  to  tlie  I)rake  lever.  It  should  be  noted,  however, 
that  this  brakehead  tie  bar  is  a  \  simple  rectangular  bar  and 
that  the  brake  tension  rod  coniiects  to  it  as  close  to  the 
l)rakehead  as  possible.  Obviously  the  weight  and  the  cost  of 
maintenance  of  this  tie  bar  is  muc  i  less  than  for  a  breakbeam 
where  the  force  is  applied  at  the 
levers,    including    both    the    dead 

the    same    size   and    are    interchanjieable    except    for    the    drill- 
ing. ■:■^.;^^•.^.  ••■■^■;;-"^■• 


middle.     All  of  the  brake 
and    live    levers,    are    made 


brakehead  is  noticeable.     In 
rakes    the    ordinary    t\pe    of 


The  peculiar  form  of  the  outer 
the  first  application  of  the  clasp  1 
brakehead  was  used  with  springs  1  to  hold  it  ])alanced  when 
hanging  loose.  These  .springs  wene  difficult  to  maintain  and 
were  done  away  with  by  redesigninr  the  brakehead  and  adding 
the  tail  piece.  When  the  brakeheaa  hangs  loose  this  tail  piece 
rests  against  a  casting  which  is  riveted  to  the  underside  of  the 
end  rail.  When  the  brake  is  applied  tliere  is  a  clearance  of  Yz  in. 
between  the  brakehead  tail  piece  and  the  rest.  This  device 
has  given   most  satisfactory   results.  .• 

The  next  development  was  a  molification  of  this  design  to 
provide  for  the  application  of  a  m  otor  for  use  under  motor 
cars  on  electrified  divisions.  To  do  his  it  was  found  necessary 
to  increase  the  wheel  base  from  7  f:.  to  8  ft.  6  in.  Transoms 
were  also  added  to  support  the  1  p  of  the  motor  and  the 
bolster  design  was  modified  slightly  1  otherwise  the  same  parts 
were   used  as  in  the  original  designJ    ;.  .     ;  •'•'   •; '        ,.- .i.;;.  •  i  ' '• 

The  next  development  was  a  radical  one.  the  box  girder 
sideframe  i)eing  replaced  by  a  BethUhem  lO-in.  54-lb.  H-beam, 
thus  simplifying  the  design  as  to  coristruction  by  reducing  the 
number  of  parts  and  still  providing  Bufficient  moment  to  resist 
the  side  stresses.  As  shown  in  Fig.  I,  the  journal  box  pedestal 
casting  has  a  projection  to  which  the  top  of  the  lever  for  the 
outside  brake  is  anchored  and  which  also  supports  the  end 
rail,  a  6-in.  H-beam.  The  H-beam  w  lich  forms  the  side  frame 
has  its  lower  Hange  and  web  cut  awa  •  over  part  of  the  journal 
box  pedestal  casting  and  is  strongly  tiveted  to  it  through  both 
the  upper  and  lower  tianges.  The  casting  which  was  formerly 
used  on  the  end  rail  to  balance  the  brakehead  was  replaced 
by  a  steel  clip  which  is  sprung  over  and  welded  to  the  lower 
tianges  of  the  end  rail. 

Another  noticeable  change  was  the 
hangers,  thus  limiting  the  amount  of\  side  swing  and  making 
it  possible  to  do  away  with  the  complicated  spring  mechanism 
which  was  formerly  used  to  check  and  limit  the  lateral  motion 
of  the  bolster  with  the  longer  hangefs.  Before  making  this 
change  the  springs  were  gradually  blofckcd  and  finally  wedged 
solid  on  a  nnmlier  of  the  cars.  Asj  this  had  no  noticeable 
effect  on  the  smooth  riding,  it  was  decitled  to  discard  the  springs 
entirely.  } 

The  more  important  of  these  changej.  that  is.  the  side  frame 
construction  and  the  change  in  the  lianging  of  the  bolster, 
were  first  made  on  four-wheel  trucks  for  suburl)an  cars,  several 
hundred  of  which  were  built.  These  fucks,  however,  were  of 
lighter  construction  than  those  used  under  the  standard  coaches 
and  will  not  be  considered  in  this  dis  russion.  The  details  of 
this  improved  truck  as  designed  for  use  under  standard  coaches 
are  shown  in  Fig.  3. 

A  modification  of  this  .standard  truck  was  made  necessary  by 
the    Philadelphia-Paoli   electrification    ai  d   is    shown    in    Fig.   4 


shortening  of  the  bolster 


The    most    powerful    motors    thus    far 


used    under    passenger. 
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coaches  are  required  in  this  service.  225  horsepower  each.     To  and  the  gear   wheel,   which  meslies   with   the  motor   pinion,   is" 

provide  for  them  it  was  necessary  to  extend  the  wheel  base  of  now    fastened    to    the    axle    rather    than    on    the    projection    of 

the  truck  from  8  ft.  to  8  ft.  8  in.     Because  of  the  great  amount  the  wheel  hub.     ;  ;^.  -.'^^   i  '  -^^ 

of  room  required  by  the  motors,  blower  apparatus,  etc.,  it  was  It   is   necessary  to  provide   a   blower   apparatus   to   cool   the 

necessary  to  do  away  with  the  brakehead  tie-bars,  or  brakebeams.  large  motors  which  are  used.     The  blowers  are  fastened  to  the 

and  to  arrange  the  tension  rods  for  the  outside  brakeheads  to  underframe   of   the   body   of   the   car   near   the   center   and   the 

-straddle  the  wheel  as  shown  in  the  drawing.    This  application  draft   is   carried    through    a   duct    formed    by   the    box-shaped 

{  also   made  it   possible   to   change   the   construction    at   the   ends  center   girder   of   the   car    between    this   point   and   the    bolster.. 


. /  '  •>• 


'Section  A- A 


r  '•''?'  '■■■ 


Fig.  A — Standard   Four- Wheel  Steel  Passenger  Car  Truck   Modified  for  Use  Under  Motor  Cars  on  Electrified  District  of  Pennsylvanin 

..■,.,•;.,.,.•.  .  .-z.^^:-  .,.-:■•-;•'. 'vr-T'-v  ■•-..;  Railroad  at   Philadelphia   ^    v;..-...  v.   ;    •-.;     V  -.     -'  \v\;-^  *  ;i:  r   ■  ■■ 

of  the  side  frames  and  the  end  rail.     The  details  of  this  design  From  the  latter  point  a  duct  extends  laterally   from  each  side 

are  presented  in  order  to  show   how    the   four-wheel   standard  of  the  center  girder,  delivering  the  air  where  it  is  needed.    The 

truck    for  use   under   heavy   coaches    could    be   preserved   in    its  motor   leads   pass   through    holes    in    the   truck   bolster    close   to 

general    features    and    be    arranged    for    use    under    the    heavy  the   center  plate   so  that  the  curving  of   the   truck  creates   the 

modern    electric   motor   cars.     The    drawing    shows    the   use   of  least   possible   amount   of   distortion    in   the   leads.      Fortunately 

spoke  wheels.    Recent  practice  has  changed  these  to  plate  wheels,  the  necessity   for  making  some   such  provision   was   foreseen   a 


'.  -  -."•.'• 
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numUer  of  years  ago  and  it  has  not  been  necessary  to  make 
any  important  modifications  in  the  design  of  the  truck 
boLster. 


THAWING  OUT  FROZEN  CARS 


The  ilhistration  shows  the  interior  of  the  thawin.c-out  house 
of  the  Chicago  &  Western  Indiana  at  Chicago,  used  for  thawing 
out  the  cars.  Tlie  house  is  about  175  ft.  long  and  34  ft.  wide,  and 
contains  two  pits  in  which  heating  pipes  are  located.  About  2,400 
sq.  ft.  of  heating  surface  is  provided,  which  with  a  steam  pressure 
of  50  lb.  will,  in  about  three  hours,  give  a  temperature  of   110 
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sitions  show  both,  and  it  is  difflcult  for  the  person  doing  the 
purchasing  to  know  what  to  obtsin. 

Don't  forget  to  state  in  all  cases  where  surface  lumber  is 
ordered,  just  what  sides  and  edg?s  are  to  be  surfaced.  Calling 
for  it  as  dressed,  finished  or  sur  aced,  without  stating  how  this 
is  required,  is  like  calling  for  boards  and  giving  no  dimensions. 

Where  grades  are  not  known  jby  those  ordering  the  lumber 
the  purpose  for  which  the  lumber!  is  to  be  used  should  be  stated 
on  the  requisition,  as  this  will  give  the  purchasing  department 
an  opportunity  to  determine  the  grade  desired.  This  point 
should  be  given  careful  consideration  as  it  may  save  unneces- 
sary expense  to  the  company  in  tie  course  of  a  year.       ''K'.  r.;:  '. 

The    following   methods    will    prove    satisfactory    for    storing 


:v£ 


Interior  of  Thawing  House,  Chicago  &,  Western  Indiana 


|f"  deg.  Fahr.  during  the  coldest  weather.  For  cars  that  are  gen- 
erally frozen  up  this  house  has  proved  invaluable,  especially 
during  the  severe  winter  of  1911-1912.       r;'-  :i^- 


ORDERING  AND  HANDLING  LUMBER 


■   ,-■  ^ 


.At  a  meeting  of  the  storekeepers,  mechanical  and  operating 
officers  of  the  Atchison,  Topeka  &  Santa  Fe,  at  Albuquerque, 
"N.  Me.x.,  September  26,  27  and  28,  a  number  of  interesting  papers 
were  read  on  the  general  subject  of  storekeeping.  The  fol- 
lowing is  taken  from  a  paper  presented  by  T.  O.  Wood,  pur- 
chasing agent  of  the  Gulf,  Colorado  &  Santa  Fe,  at  Cleburne, 
Tex.,  on  the  subject  of  "Suggestions  as  to  the  Proper  Manner 
of  Ordering  Lumber": 

Don't  order  all  lumber  16  ft.  long.  About  seven-eighths  of 
the  orders  on  the  mills  call  for  16-ft.  lumber,  and  if  the  re- 
quirements are  made  in  lengths  of  12,  14,  16,  18  and  20  ft., 
they  could  be  filled  by  the  mills  in  less  than  half  the  time  than 
if  the  entire  order  was  for  only  16-ft.  lumber.  .  ..    - 

Don't  order  any  length  longer  than  20  ft.  if  two  shorter 
lengths  will  do,  as  all  lengths  over  20  ft.  cost  additional,  the 
cost  varying  about  $1  per  thousand  for  every  2  ft.  over  20  ft. 

Don't  order  boards  12  in.  wide  if  smaller  widths  will  do,  as 
the  price  increases  above  8  in.  in  width.  In  ordering  surface 
lumber  for  building,  if  possible  order  all  lumber  in  rough  sizes, 
or  all  in  finished  sizes,  the  latter  much  preferred.     Some  requi- 


V  ■•*• 


2  ft.  to  3  ft.   above  the 
air   and    they    should    be 


in.  lumber.  This  space 
in.  for  lumber  up  to  12 
the  same  as  the  material 


lumber :     All    stacks    should   be    from 

ground    to    allow    free    circulation    of 

pitched  one  inch  per  lineal  foot.     Eacfri  piece  should  be  exactly 

over  the  piece  underneath  it,  and   f r<  m   1   in.  to  1%   in.   apart 

from   the   pieces   on   each   side    for  4 

should  be  increased  up  to  3  in.  or  4 

in.  wide.     The  cross  pieces  should  be 

to   be   stored   when   lumber   and   timbi    1    in.   to  4   in.   thick  is 

used.      For   6    in.    timber,    and    over,    ihis    plan    would    run    the 

stack  too  high,  and   1   in.  or  2  in.  strips  of  waste  lumber  can 

be  used.     These  cross  pieces  should  te  placed  on   every  layer, 

about  4  ft.  apart,  and  the  front  pieces   should  project  J^  to  J4 

in.  over  the  ends  to  protect  the  stack   from  the  sun  and   rain. 

When   the  stack   is   completed   one  pitce  of   the   material   used 

in  tlie  stack  should  be  placed  over  the  space  between  each  tier. 

Some  saw  mills  put  an  air  space  12  i  i.  wide  in  the  center  of 

the    stack,    which   they   call   a    flue.      O  hers   do   not.      Probably 

this   is   a   matter   which    should   be   regulated   according   to   the 

climate. 

However  one  may  vary  from  the  alove  directions,  the  fol- 
lowing rules  should  be  ironclad  :  Be  surd  that  the  center  bearings 
of  each  stack  are  not  lower  than  the  ^nd  bearings.  The  line 
should  be  straight  to  avoid  sagging  and  fhe  consequent  accumu- 
lation of  dampness.  Be  sure  that  the  ( ross  pieces  are  exactly 
over  each  other,  else  the  lumber  will  b;come  crooked,  and  be 
sure  that  decayed  or  rotten  lumber  is  net  used  for  cross  pieces 


or  foundations,  as  it  will  contaminate  the 


good  lumber. 


■'  ■  't  ■: 
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IThe  Making  of  Good  Car  Inspectors 


It  Is    Evident    that    More    Attention    Must    Be 
Given  to  the  Selection  and  Training  of  These  Men 


Among  the  many  papers  submitted  in  the  competition  on  the 
training  and  developing  of  car  inspectors,  that  by  A.  M.  Orr, 
Bessemer  &  Lake  Erie,  Greenville,  Pa.,  was  awarded  the  first 
place.  Several  others,  however,  were  in  the  same  class  as 
Mr.  Orr's  although  differing  greatly  in  the  method  of  treat- 
ment and  the  facts  which  are  developed.  These  will  be  pub- 
lished in  future  issues.  Mr.  Orr's  article  and  one  other 
follow : 

^^■■):- •■■; ^y - '"'i  •■  <:-    FIRST  PRIZE  ARTICLE     V''; .'•'-•  -T^--::'-]  ^:- 


'y<^-^ -.  ^ -.'■■■'■■"-.■  i  '•■'^V:-^  :•■■  ^'  BY  A.  M.  ORR   ^v^'  [•'■■■  '''i.'y'-:'  ;':;■::■■  ';.:^- 

'\;i'  -•;  ^  :• ,;' ^;'  Bessemer  &  Lake  Erie,  Greenville,  Pa.  .::■,' ,^--' :'■■:' -J  ■ 
Fitit,  what  are  the  qualifications  of  a  good  car  inspector?  They 
would  seem  to  be  good  health,  good  eyesight,  experience  in  re- 
pairing cars,  sufficient  knowledge  of  English  to  make  out  reports, 
and  knowledge  of  the  AI.  C  B.  rules.    ;•■  iVv;.' i,-''-v      • ;  v^ 

t".}^ 7:--x^ ■ : -'i'-Z-S^'.^^-::.: '^-^ ■■^'':     SELECTION  f >.'■;; ^v" >;;■'. i';'^;vtr-'-;\^^^ 

So  far  as  the  railroad  is  concerned,  the  most  important  moment 
of  the  life  of  the  car  inspector  is  when  he  is  employed  or  trans- 
ferred to  a  job  which  puts  him  in  line  for  promotion  to  the 
position  of  inspector :  and  a  majority  of  the  troubles  with  car 
inspection  forces  could  be  avoided  by  an  intelligent  choosing  of 
the  men  who  are  later  to  be  promoted  to  be  inspectors.  It  re- 
quires as  good  a  man  for  the  position  of  car  inspector  as  is  re- 
quired for  the  position  of  foreman,  with  the  exception  that  the 
inspector  does  not  need  as  much  ability  to  handle  men.  Yet 
the  inspector  is  ordinarily  advanced  as  a  matter  of  regular 
routine,  without  any  choice  whatever  being  exercised  in  his 
selection. 

There  should  be  some  definite  point  in  repair  yard  work,  where 
the  line  of  promotion  to  car  inspector  separates  from  the  ordinary 
line  of  repair  work ;  and  at  that  point  a  selection  should  be  made 
from  among  the  men  who  desire  to  qualify  as  inspectors.  This 
selection  should  be  made  by  means  of  physical  and  mental  ex- 
aminations, the  mental  examination  being  confined  to  an  in- 
vestigation to  determine  whether  the  man  has  a  competent  con- 
trol of  English  for  practical  purposes  and  a  working  knowledge 
of  the  M.  C.  B.  rules.  Xo  attention  should  be  paid  to  errors  of 
spelling  or  grammar  unless  they  are  of  such  a  nature  as  to  in- 
dicate that  the  man  cannot  understand  clearly  or  make  himself 
understood  in  English.  This  may  appear  to  work  a  hardship 
where  foreigners  are  used  for  repairmen,  but  if  we  expect  har- 
monious action  between  the  units  of  the  transportation,  the  main- 
tenance of  way  and  the  mechanical  departments  in  a  terminal 
yard,  it  will  be  necessary  for  all  the  responsible  men  to  under- 
stand each  other  clearly,  and  that  means  of  necessity  a  common 
language.      ■-•■-'■■^.    ■"••■.  -        "  ■■  ■•     •  ;  •-     *•    *  ■   ': 

The  physical  examination  should  be  intended  to  disclose  or- 
ganic defects  rather  than  temporary  ailments.  It  should  include 
also  a  complete  optical  examination,  especially  for  color  blind- 
ness. It  is  not  as  necessary  for  inspectors  to  be  correct  in  their 
optical  judgment  of  colors  as  it  is  for  a  man  in  the  transporta- 
tion service,  but  in  such  a  prelim inarj^  examination,  where  no 
hardship  will  be  done  by  turning  the  man  down,  it  is  best  to  take 
the  safe  side.  The  results  of  the  physical  examination,  as  well 
as  of  the  mental  examination,  should  be  retained  for  future  com- 
parisons.        ■.'^••;-        ■  ■■'.?••-:.  ::--/■•-■'■: 

Objection  may  be  made  that  mental  examinations  at  this  time 
are  useless,  and  that  it  is  not  of  value  to  examine  a  man  physically 
when  he  is  not  to  be  an  inspector  for  years,  if  ever.  There  is  a 
certain  amount  of  truth  in  this,  but  if  the  men  with  organic 
troubles  or  with  chronic  disease,  and  the  men  whose  knowledge 


of  English  is  so  slight  that  they  cannot  express  themselves  are  ; 
eliminated  in  the  beginning,  then  it  will  not  be  necessary  tO  .?- 
spend  several  years  giving  them  special  training. 

V    ,   ;    ;  :-;        v;    :  ;.    TKAINING  AND  DEVEIX>PMENT  ..;  ..    -i>".  . -;:  f^^  ■     ./;  \    ;' 

After  having  passed  such  an  examination,  the  man  should  T*e   ; 
given  a  training  somewhat  along  the  follawin^  liues;      .  u' 

4  months  at  truck  work.  '     \".'   j/'.-'  V':.  .    .'-  ■.•.-"' ^ -v- 'h  ?'    ."•'.   ' 

','.:.■   .'  ,4  months  at  heavy  steel  car  work.  :\  •J-'-'' /^v-    ;•/•■-■  l..'.'^'.    ■' X    ■ 

■.:\':r  4  months  at  heavy  wood  car  work.  y'-      ■.■!•■'■.•:'■     ,  '■_.;,'>.'" 

■;•.■     1  year  in  a  light  repair  yard  whei^  foreign  cars  are  repaired.     ■■"-"    '.•;■; 

1  year  oiling. 

Following  this,  he  should  either  be  retained  as  an  oiler  or  be 
used  as  a  light  repairman  in  the  yard  where  he  will  most  likely  :,• 
be  an  inspector  when  the  time  comes  for  promotion.  It  hardly 
seems  necessary  to  attempt  to  go  into  detail  as  to  the  exact 
things  the  man  should  learn  in  each  position.  These  will  come 
to  him  step  b\'  step,  with  the  aid  of  his  associates  and  of  his 
different  foremen.  -  '^  r=:i.'-;.Y.    ;-:•;"■■  v;- 

A  more  complete  examination  in  English  artd  on  the  M.  C  B. 
rules  should  be  given  when  the  man  is  ready  for  promotion. 
There  should  be  an  improvement  in  the  use  of  English  in  the 
years  which  have  elapsed  since  the  first  examination.  It  will  be 
noted  that  the  phrase  used  is  "  the  use  of  English" ;  it  is  essential 
to  remember  that  a  man  may  be  able  to  convey  his  thoughts 
clearly,  even  though  his  language  is  not  grammatically  correct. 
He  should  have  a  fairly  complete  knowledge  of  the  M.  C.  B;  -.•: 
rules  at  this  stage,  particularly  for  inspectors  who  are  likely  to 
be  assigned  to  interchange  work. 

Last  comes  the  question  of  the  development  of  the  inspectof'  ^. 
after  he  is  in  service  as  a  full-fledged  inspector.  It  is  probable 
that  the  average  car  inspector  could  be  made  at  least  50  per  cent 
more  effective  on  interchange  work  by  consistent  instruction, 
either  by  the  correspondence  school  methods  or  by  personal  in- 
struction from  a  man  sent  from  headquarters  who  is  fully  posted 
on  the  application  of  the  M.  C.  B  rules,  as  modified  bj-  the  arbi- 
tration committee  decisions.  Whether  the  gain  is  worth  while 
or  not  is  a  question.  It  is  possible  that  the  added  efficiency 
will  not  be  sufficient  to  justify  the  additional  cost  and 
trouble.  ;•.-.;-..  ;  >  ..    ■      /^    ■  ;■:  -■  :  ■-'■::'■--  f-:-^^-;:-^-' .:•;.:.%■  I-  *'■'-'  ■'■■'' 

On  the  subject  6f  safety'  inspection.  However,  fliere  cah  be  no 
question,  and  the  highest  possible  efficiency  must  be  obtained, 
whether  in  interchange  or  in  terminal  inspection.  An  effective 
method  for  developing  the  inspectors  is  simply  to  assume  that 
their  education  was  complete  when  they  were  placed  under  the 
inspector  rating,  and  to  make  no  definite  attempt  to  give  instruc- 
tion after  that  time.  This  naturally  involves  a  study  of  the 
record  of  the  results  obtained  by  each  inspector,  which  tends  in 
itself  to  develop  the  inspectors,  as  a  knowledge  that  a  superior 
has  a  permanent  record  of  one's  failures  tends  to  sober  down  ev€a 
the  most  reckless,  -.  v"  '  <y..,:"'\:"--:}-''!^'  '  ' ' 

^"•'-^"  INDIVIDUAL  EFFICIENG*^        '  *  ^        v"'  '    ;    ""^^ 

To  establish  this  record  defects  should  be  divided  into  twd 
classes,  one  to  include  cars  which  had  defects  that  caused  wrecks, 
or  which  made  it  necessary  for  cars  to  be  set  out  en  route.  This 
is  an  arbitrary  division  ;  it  may  be  modified  in  any  way,  but  the 
princijile  involved  is  that  there  is  no  real  difference  between  miss- 
ing a  defect  which  causes  a  wreck  and  missing  the  same  defect 
when  "luck"  lets  the  Car  run  safely  to  the  next  terminal,  to  be 
caught  by  an  inspector  there.  As  the  di\ision  must  be  arbitrary, 
any  division  of  very  serious  cases  from  ordinary  cases  may  be 
made.  As  suggested  above,  let  one  class  include  perhaps  all  de- 
fects which  have  caused  wrecks  or  derailments.  Let  the  second 
class  include  all  other  cases  where  defects  involving  safetv  are 
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"^  |inhil>vr  of  yeiirs   ay<>  an<l    ir  lia^   iK)t    I'cen   necessary   to   make 
-  Xuiy     important      moflifieation-      in      tin-     <]f>i;jn     of     tin-      Inuk 
liol'ter.. 


siiiiin-   show    tioth,   and  it   is  difl 
innelia>in.i:  t<>  know  what  to  obt; 


■  "'i*'^  ,  -^.  c--.'  *-  • 
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cult   for  the  person   doincr  the 
n. 


TIIAWINC;  OIT  FROZEN  CARS 


Don't  forj^et  to  state  in  all  <  ases  where  snrface  Inmlier  is 
t»r«Krr<l.  jn-t  what  sides  and  edyls  are  to  he  surfaced.  Calling 
for  it  as  dressed,  finished  or  snrlaced,  u  itIiotU  statini:  how  this 
i>  M(|uire<l,  is  like  callint:  for  hoiu-ds  and  v^ivinu  no  dimensions. 


The  iIli»stFati«)n  shows  the  interior  of  tlu-  thawinu-oiu  Iioum' 
of  the  ( "hicaL'o  &  XWstern  hniiana  at  ("liiiauo.  n>ed  for  thawinu 
,  out  tin.-  cars.  The  house  is  a1>ont  17.^  ft.  loni;  and  34  ft  wide,  and 
contain>  two  pit-^  in  which  heatini;  pipes  are  locati<l.  .Alif>nt  2.4(Mi 
sc],  ft.;  of  lu-atinj-'  surface  i<i  prtn'ided.  which  with  a  >tcain  i»rr<>urt' 
pf   ?0  111.   will,   in   alxnit   three  luinr».   lmvc   a   tenijuraturt'   of    110 


W  here   grades  arc  not  known 
l\\v  pnriio^f  f<)r  which  the  hnnher 
on   tlif   M(|ui>ition.   as   this   will  .yi 
an    o)iiiortunit\     to    determine    tin 

>hould    Ik-   i:i\en   careful   consider.ition   as   it   may   save   unneccs- 
•■ary  expense  to  the  company  in  the  course  of  a  year.      -'      / 

The    follow  im.;    methods    will    pJove    satisfactory    for    storins; 


>y   those   orderiui,'   the   lumber 

is  to  he  U'ied  should  he  stated 

e  the  purchasing  department 

urade    desired.      This    point 


■::n 


Interior  of  Thawing   House,  Chicago  &  Western   Indiana 


jdi'i:'  Pjilir.  during  the  coldest  weather.  l-Cr  car-  ihat  are  :..;en- 
erally  fri,»zeu  up  this  house  ha>  proved  invaluahle,  especially 
during  the  severe  w  inter  ot  1911-1912.  :  ■:  -    . 


2   ft.   to  3   ft.   above   the 
air    and    thev    should    be 


ORDERING  AND  HANDEING  ElMBER 


.  A|'  :v.  rheeiiH;::  (>t  tfie ■  storekeepvrs.  nieclianical  and  opcratinu 
i»tiifvrS  ot  the  .\tchi-on,  Topeka  &  Santa  Ke,  at  .\lbu<|ueniue. 
X.  -Mex,,  September  2(>.  27  ami  2S.  a  number  ot  interestini:  papers 
were  read  on  the  uentrat  subject  of  storekiepinu.  The  fol- 
Towinsf  if^  takett  frdm  a  i«viH'i^l>re.seined  b\  T.  ( ).  \\<iod.  juu- 
cliasini.:  ayent  of  the  Gulf,"  Colorado  ^:  Santa  Fe,  at  (  lelmrne, 
:Te\..  r>n  the  subject.  o£ /'SUKlJCStion;*  as.  to  the  J'ro])er  .Manner 
■  of  (,)rderin;;   I. umber"  : " 

v.Don't  itrder"  :dl  IutuIkt   16  ft,  lony.     Almoin   -e\  eii-ei.:.^iiths  of 

:  llieordtrs^  ou  the  mills  call   for  lo-it.   hnnl»er.   and   if    the   re- 

;*pnrements   art-  nia<le   in   lensths   of    12.    14.    1().    IS  .-md   2tJ    ft., 

tiiey  could,  lie  filled  by  the  mills  in  le>s  than  half  tlie  time  than 

if  tlie  entire  order  .was  for  tHdyl(i-ft.  lunTber,      -. 

5^i.  Don't    order   any,  leir^th    loiiyer   than    20    ft.    if    two    >horter 

Jenyths   will   do.   a<   all   lenyths   o\cr  2i)    ft.   cost   additional,   the 

Icost  \aryin,L.'  alK)ut  $1  per  t1n>u>ajid  for  e\er\  2  ft.  o\  i  r  20  ft. 

;•.    iJfont  order  l«)ar«U  12  in.  wide  if  sniatler  width>  will  do,  as 

,ttie "price  im^fcnses  ;il,ifr\e  .8  in;   in   wi<lth.      in   orderinir   surface 

Iifmber  for  buildina.  if  possible  order  all  lumi»er  in  rouu;h  sizes, 

-or  all  in  finished  >izVs.  the  latter...  njiicb  preferred.     Some  renui- 


Inniiiir:     .\1I    -tacks    sjiould    be    from 

uroiuid    to    albiw     free    circulation    of 

pitched  t>ne  inch  pt  r  lineal   foot.     Eacli  piece  should  be  exactly 

over   tin-   jiiece   tmderneath   it,   and    frttn    1    in.   to    I'j    in.    ai)art 

from    the   jtieces    on    each    side    for  4|in.    lumber.      This    space 

should   be  increased   up  to  3  in.  or  4|in.    lor   lumber   up  to   12 

in.   wi<le.     The  cross  pieces  «iluiuld   be  |he  same  as  the  material 


to    be    -tored    ulien    himlier    and    timbei 
u>ied.      l-'or    <i    in.    timber,    and    over,    t 


«tack    too   hiuh,   and    1  •  in.   or  2   in.   strips   of    wa>le   lumber   can 


lie  use<l.  These  cross  pieces  should  b 
about  4  ft.  apart,  and  the  front  pieces 
in.  over  the  ends  to  protect  the  stack 
When    the   >tack    is   completed    one   pie 


1    in.    to   4    in.    thick    is 
is    plan    woidd    run    the 


placed  <m  every  layer, 
.should  proj.rt  '  ,s  to  ^/l 
from  the  sini  an<l  rain, 
of    the    m.aterial    tised 


in  the  stack   >ho)ild   be  placed  o\ir  tiie  Ijiace  bitween  each   tier. 

S<-me   saw    mills   put   an   air   s])ace    12   iii    uid<    in   the  center  of 

the    stack,    which    they   call   a    Hue.      Otters    do    not.      I'robably: 

this    is    a    matter    whrch    should    I'c    rei:i|lat<<i    arcordini;    to    the 

climate. 

■    ifowever   one   may    \ar>     i  P-m    tin    ai>i 

!<>winL:  rule>  sliould  be  ironclad:    l'>e  sure 


\e    direction-,    the    fol- 
ihat  the  center  bearings 


of   each   .stack   are  not   lower  than   the  e  id   bearin 


-hould  be  straight  to  avoid  sa.c,i.:inir  and 


lation  of  dampness.  He  sure  that  the  (  "oss  pieces  are  e.xactly 
over  each  other,  el>e  the  lumber  will  b 'comc  crooked,  and  lie 
sure  that  decayed  or  rotten  lundier  is  nit  used  for  cro-s  piices 
or  foimdations,  as  it  will  contaminate  thq  yood  hiniber. 


The  line 


he  con-efpient  acciunu- 


'i\i^; 


-<■ 


"\- 


S.'-i^.r^^-    ■'"^X 


The  Making  pF^^G^  Inspectors 

^^^^^^^^^^\^^^   :     }■  I^   Is    Evident    that    More    Attention    Must    Be     iv /    -v^      :^^^^^^     5^^ 

;    ;     .  Given  to  the  Selection  and  Training  of  These  Men    i  ^  y  y 


-.v-  .      Anionu  the  many  papers  submitted  in  tlic  competition  on  the 

"i   .  trainiiitr  and  developinji  of  car  inspectors,  that  by  A.   M.  Orr. 

'^  r.cssemcr  &  Lake  Erie,  (ireenviUe,  Pa.,  was  awarded  the     first 

•=■  l>hice.      Several    otiicrs,    however,    were    in    the    same    class    as 

-  :  .Mr.   C)rr"s   alth(uij,di    ditTerinsjf  greatly    in    the   method   of  ^treatf- 

•  •    ment  and  the  facts  whicli  arc   developed.     Tiicse   will   i>e   puh- 

>. i'Ushed    in    future    issues.      Mr,    Orr's    ajrticje    and    uije.    other 

•r;.-;^^'- follow,;  ,  ,  ■^  ■  .  ■         "'' "'  "  "^v^   ^/ ';.<  ■:  V- v;  J>  v'--.  '1 

•■'..  \-r  ^  '  \     ^''••.':'^--;":     V, ..  FIRST  PRIZE  ARTICLE  -'K;;  •■.'•.' -^fO'i  ■■■^\:-'- 


:,■-•:'••:■■■•;■,■.  .'BYA,  M.  ORR  V.    -'.■•;- ^^    '.-'  V  '  ,. 

•-  .•  .y    ••■■.■■;     Bessemer  &  Lake  Erie,  (Jreenvllle,  Pa.  .■-.'.    '■ 

First,  what  are  the  fpiaiifications  of  a  i^ood  car  inspectof  ?  They 
would  seem  to  be  i^ood  health,  good  eyesight,  experience  in  re- 
pairing cars,  sufticient  knowledge  of  English  to  make  out  reports, 
and  knowledge  of  the  M.  C  B.  rulies.       ,•.--.-;  ^. -J, '-:^^        y     ,, 

So  far  as  the  railroad  is  concerned,  the  most  important  moment 
of  the  life  of  the  car  inspector  is  when  he  is  employed  or  trans- 
ferred to  a  job  which  puts  him  in  line  for  promotion  to  the 
position  of  inspector:  and  a  majority  of  the  trouldes  with  car 
inspection  forces  could  be  avoided  by  an  intelligent  choo.sing  of 
the  men  who  are  later  to  be  promoted  to  b€  inspectors.  It  re- 
quires as  good  a  man  for  tlie  i)osition  of  car  inspector  as  is  re- 
quired for  the  position  of  foreman,  with  the  exception  that  the 
inspector  does  not  need  as  much  ability  to  handle  men.  Yet 
tlic .  insiieclor  is  ordinarily  advanced  as  a  tftatter  of  regular 
routine,  uitliout  any  choice  whatever  being  e;xercisied  in  his  , 
selection. 

There  shtudd  be  some  definite  point  in  repair  yard  work,  where 
the  line  of  i)romotion  to  car  inspector  separates  from  the  ordinary 
line  o\  repair  work;  and  at  that  point  a  selection  should  1k'  made 
from  amout:  the  men  who  desire  to  (jualify  as  inspectors.  This 
selection  should  lie  made  by  means  of  physicnl  and  mental  ex- 
aminations,  the  mental  examination  Itcing  confined  to  an  in- 
vestigation to  determine  whether  the  man  has  a  competent  con- 
trol of  l-!ni:li»h  for  practical  puri)Oscs  and  a  working  knowledge 
of  the  M.  (  .  1>.  rides.  Xo  attention  sliould  be  paiil  to  errors  of 
spelling  or  grammar  unles<*  they  are  of  such  a  nature  as»  fa  in- 
dicate that  the  man  cannot  understand  clearly  or  make  himself 
untlerstood    in    English.      This   may   appear   to   work   a   hardship 

where  foreigners  are  used  for  repairmen,  but  if  we  expect  har- 
monious action  between  the  units  of  the  transportation,  the  maiii- 
tenance  <if  way  .and  the  mechanical  departments  iiJ  a  terminal 
yard,  it  will  be  necessary  for  all  the  responsible  men  to  under- 
stand each  other  dearly,  ;ind  tliat  means  of  necessity  a  common 

'language.  •■-'    ':■•/•.:■'.  ■  C ::::['.,:/.■';-_' ::}yr    ■/?- 

, '  The  physical   examinatioii   should   be   intended  to  disclose"  or- 
ganic defects  rather  than  temporary  ailments.     It  should  iiuhHlic 

valso  a  complete  optical  examination,  especially  for  color  blind- 

.  ne^s.  It  is  not  as  necessary  for  in>}K'Ctors  to  be  corre\'t  in  their, 
optical  judgment  of  colors  as  it  is  for  a  man  in  the  transporta- 
tion  service,  btit   in    such  'a   preliminary   examination,   where  no 

.  hardshii)  will  be  done  b\  turning  the  man  down,  it  is  best  to  take 
the  safe  >i<le.  The  results  of  the  physical  examiiration,  :«*;  well 
jts  of  the  nuiual  evaminaticvn,  should  be  retaint^dftir  figure  vdin-; 

"■parisons,'   :  ■•  ■■..'.:■  •'-.-v^  :=•"-:'.•      y.".----  ':.y^'.  :■;■"■•■"''■  ■'■";v"'X. 

Objection  may  He  made  that  metital  examinations  at  this  tiWic 

are  ii-ele>s,  and  that  it  i<  n<>t  of  value  to  ex.itnine  a  man  physically 

"Avhen  l>c  is  not  to  he  an  inspector,  for  years,  if  (ever.    There  i<:rf; 

:  certain  amount  of  truth  in  this,  but  if  the  men  with  organic 
trouble^  or  with  chronic  disease,  and  the  nien whose  knoAvledge 


of  English  is  so  slight  that  they  cannot  express  thenrseUes  are    , 
eliniinated   in   the  beginning,   then   it  will   not  be   necessary  to 
spend  acverfil  years  giving  them  special  training.. 

After  having  passed  such  an  e.vaminatiori,  the  ma1i  shotild  be  ■ 
.liiventi  training  soroewhat  along  the.  fallowing  line*:.  ,■:' 

■  '.    -4  .nii>>iths  at   ticavy   sliH  i';ir   wnrk.  .;y,.y-  .  ■    '..'..;;  :  •,    '  ■C;:S  ;  ': 

,-,4  iiK.iith>  .It  lu-a^v.v  wiH)!!  car  \\<<rk..  .  ••.■^'.-■■  .     •'      .'■  ...->. 

•.■;•:,•"  1.  year  in   .i   liRht   ]r<-|>air   »-ar<l   wlivrr  ftirt^jtn  Vais'arv  •r«.iiatre»l.  ":'.•   .:. 

■  :■■'-:  I   vi-ar  oJliilK.  \  .  "      '        ^      '  .  '  \  ■  ■  - 

Follgwiiig  this^,  he  should  either  1>e  retained  as  an  inleror  "be.' 
tised  as;::»lii;ht  repairman  in  the  yard  where  he  will  mo-t  likely  =  = 
be  an  .mspect<»r when  the  time  conies  for  promotion.     It  hardly 
seenis   necessary  to   attemjrt   to   go   into   detail   as  to   the   exact  ;.■. 
things  the  man  shoid«l   learn  in  each  position.     These  will  corae 

'  to  liiitt  slfep  Ijy  ,step.,  \vith  the  aid  of  his  associaVe.s  and  of  hiis    ' 

"difFerent  foremen.  -  ■■  .  •     ''■;■;:"■  ■'/•■■-',■■•'  •:^.^;--..  ..■■'■•;...'■;/:■'•■'; 

'■■■:  A  more  complete  examination  in  English  arid  on  the  M,  C.  Bv; 
ntles   sbould   be   given   when  the  man   is   reatly    for  promotion..: 
There  shonld  he  an  improvement  in  the  use  of  English  in  the 
years  which  ha\e  elapsed  since  the  first  examination.    It  "ttill  he 
noted  th.tt  the  phra<e  usetl  is  *'  the  use  of  English" ;  it  is  e«sential 
to   remember  that  a  man  may  be  alJe  to  con\ey  his  thoughts, 

^rlearly,  even  though  his  langiutge  is  not  iiraimmatically  correct. 
He  shtnild  have  a  fairly  complete  knowledge  of  the  M.  ('.   IJ.    ' 
rules  at  this  stage,   particularly   for  inspectors  who  are  likel\   to" 
be  asM;,;ned  to  interchanL;e  work: 

La!it  comes  the  question  of  the  develojMnent  of  tlie  inspectof 
after  he  is,  in.  service  as  a  fidl-fledged  inspector.  If  is  probaWc 
that  the  average  car  inspector  could  be  made  at  lea^^t  .^0  per  cent 
more  effective  on  interch.miii  work  by  consistent  iustructioti, 
eitlur  by  the  correspontlence  sch<»ol  methwls  or  by  |»ersonal  in- 
•«t ruction  from  a  man  sent  from  headquarters  who  is  fully  posted 
on  the  :mphVation  of  the  M.  T.  U  rules,  as  modified  by  the  arbi- 
tration comntittee  decisions.      W  liethiT  the   ;,;ain   i<   worth   while 

or   ni»t   is  a   question.      It    is,  possible   that    the   added    eUicieucy 
will    iiot  /hje  :  siilfiCieiit     to  .justify'   tire;   ;»dditioHaI     cost     and  ' 
trouble.  :y-''^:;ir,T:      ',  '    "''-•-,  .■.'.' ■^{.. <:;■;":.■>-.■■.  ■^-       '•;:■V7V^~'  ■■■■■.' v.; 

On  the  subject  of  safety  inspection,  however,  there  c^n  be  no 
quest  ion.  an<l  the  highest  po>siiile  efhciency  must  l»e  obtained, 
w hether  jii  interchange  or  in  terminal  inspection.  .Xn  effective 
method  for  developing  the  inspectors  is  simply  to  assume  that 
their  education  was  complete  when  they  were  i)laccd  under  the 
inspector  ratini:,  and  to  make  no  definite  attempt  to  give  instruc- 
tion .after  that  time.  This  naturally  invV»lves.  a  shtdy  of  the 
record  of  the  results  ohtaincd  Ity  each  inspector,  which  tends  in 
itself  to  develop  the  iJisjjectors,  as  a  know1e<lge  that  a  superior, 
has  .1  pennan<'nl  recvird  oi  one-  failures  tends  to  s»»lier  down  e\  en 
the  most  reckless^  ■_  ■  ;  :  ^   .:"f;*     ; .:    ■'^-•-  .  ■■  :;;-^-;;  :::\.  ■■"■/' ■: 

To  estalVlish  this  reconl  <lefects  shottld  l»e  di\idiL'<l  iol<»  t.>vo 
classes,  <)ne  to  uu'ludGCtr.s  which  Uad  defects  ■■that  c;»us4idv\recks,'-: 

.or  whii'h  nia<le.ituel'e>.s-arv  for  cars  Jo  lie  set  tnit.eii  nunc.    This 
is  ;tn  arbltrarv   di\  iVton  :  it  ni;iy  be  modifiixl  in  any  way.  but  the     . 
priifciple  invo]\id  i^  that  there  is  n«i  jeal  ditference  iK'tueen  mi-jSr- 
ing  a  defect  wiJich  causes  .1  wreck  and  missing  the  <arae  defect 

.whcTv"lHcl<"  lets  the  car  run  saf(<ty  to  the  next  tertilinal,  to  be 
cyught  by  ail  inspector  tin  re.     .\s  the  di\ision  tntVst  be  arbitrar>*,.  ^. 
.-my  di'.lsioir  of  a  er\    serioti.s  cases   from  <>T<linary  cases  may  l>e  ■ 
niiide! -As  suggested  above,  let  one  claii*  include  perhaps  all  de-.- 
fec-ts  vvvhich  ha\  c  (.•ijuse.dw  recks  rtr  tlerailnieHts.  .  f-ct  the  second  • 
cl^t^vinctvuk-  all  other-  casV<  where  defects  Iftvolxincsaiety  are  - 
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r- 'discovered  and  where  the  conditions  seem  to  prove  clearly  that 
'.•;:  the  detect  was  missed  by  an  inspector. 

Make  it  estabHshed  practice  to  investipate  officially  every  case 
'..of  the  first  class  and  inflict  discipline  where  it  is  found  that  an 
;  inspector  is  responsible,  even  if  it  be  only  a  letter  which  is  un- 
V, known  except  to  the  inspector  and  his  foreman. 

Pay  no  attention  to  the  errors  of  the  second  class  beyond  as- 

■;'  certaining  the  name  of  the  inspector  who  last  passed  the  car  and 

calling  his  attention  to  the  defect  in  a  routine  way  through  his 

.foreman.    Use  the  record  only  when  discussing  discipline  or  pro- 

.:  motion,  with  the  exception  that  at  intervals  of  a  year  or  more  an 

"abstract  should  be  made  of  all  errors  reported  during  the  year. 

The  record  of  any  single  error  is  as  near  being  absolutely  value- 

■  ;.  less  as  can  be,  but  a  general  abstract  will  call  attention  at  once 

..;  to  the  man  who  has  to  inspect  cars  too  close  to  a  wall  which 

V  shuts  off  the  light  from  the  under  part  of  the  cars,  the  man  who 
,is  suffering  from  illness  to  an  extent  which  makes  him  careless, 

c  the  man  whose  eyes  are  going  wrong,  the  man  who  is  dissipating 
.'  or  who  has  family  troubles  which  have  "got  on  his  nerves";  in 
-V:!  general,  every  man  w  ho  is  not  doing  his  best.     Knowing  which 

-  :;men  are  not  doing  their  best,  it  is  a  simple  matter  to  pay  special 
.■    attention  to  them  and  find  whether  the  causes  of  their  troubles 

-can  be  removed  or  whether  they  need  to  be  shifted  to  some  other 
''..-line    of    work.      All    this    information    will    come    automatically 
'  '  fron'    the  continual    investigations    and    the   records    of    the    in- 
•    vestigations.  .  ..;.•. 

If,  at  the  end  of  the  year  or  other  period  of  time,  we  find  that 

-  '-'the  average  inspector  has  three  errors  charged  to  him,  and  some 
:"  one  inspector  has  30  errors  in  the  same  time,  we  have  an  auto- 
'    matic  warning  that  the  work  of  that  inspector  needs  attention. 

V  The  trouble  may  be  due  to  conditions  beyond  the  control  of  the 
'inspector,  and  even  if  under  his  control,  there  may  be  a  reason- 
able excuse,  but  the  fact  that  such  cases  come  up  and  are  in- 

■>  .vestigated  and  that  a  useful  record  is  made  of  them  is  probably 
the  greatest  thing  which  can  be  done  toward  developing  the  in- 
spector into  a  conscientious  workman. 

'•,■■:    .-..:.-       :..<  PERIODICAL   EXAMINATIONS  V;'.    '^^Z        •  J   '- 


•^^c• 


^.;-'.     At  intervals  of  perhaps  three  or  five  years  examination  sheets 

should  be  made  up  covering  the  M.  C.   B.   rules  as  they  apply 

to  foreign  cars,  and  also  covering  any  special  local  regulations 

^    "desired.    This  should  be  handled  from  the  standpoint  of  the  cor- 

'•••    respondence  schools,  whose  motto  is  that  a  man  iearns  a  thing 

thoroughly  when  he  lays  it  out  in  his  mind  and  puts  it  down  on 

paper.    The  examiner  should  pay  no  attention  to  the  form  of  the 

English ;  anything  should  go  which  shows  clearly  that  the  man 

could   handle  the   situation   on   interchange,   and   no   restrictions 

should  be  put  upon  reference  to  the  M.  C.  B.  rules,  the  M.  C.  B. 

arbitration  decisions,  or  other  sources  of  information. 

'         The   following  is  a  sample  of   an  examination   sheet    for  car 

inspectors:    ^•' ;  '•'=•^■3  .•/^■'; '•A'':>.  :>;;•''■;.■'.  ->'•■/ ^^^.''' !^}''V    "s-'J-'  Cj-' 


•■•'{•'      •   '       '  -ExAMix-XTioN  Sheet  fur  Car  Inspectohs      ;■..*•.•'     ,''    ' 

What  is  the  object  of  the  M.  C.  B.  rules?.^!".'  >'.^.'  !•.•.'."'•  *'':•.<■•.<. 
When  is  a  conipany,  operating  the  cars  of  another  coinpany,  responsttiTe 
■for  the  defects  on  such  cirs? 

Who  is  the  judge  as  to  whether  a  car  offered  in  interchange  is  "safe  and 
serviceable"? 

^ -■    What  is  done  with  a  defect  card  and  its  stubs  after  the  card  is  made  out? 
What  should  l>e  done  if  an  inspector  of  a  connecting  road  asks  for  a  copy 
of  a  delect  card  ? 
:'       When  would  you  refuse  to  give  a  defect  card  for  defects  on  a  car? 
...     Under  what  conditions  would  you  receive  a  car  having  defects  for  which 
v;  the  owner  was  not  responsible? 
;<.:     What  arc  the  defects  of  wheels  for  which  an  owner  is  responsible? 

What   is   the   defect   of   wheels   for   which   they   should   be   most   closely   in- 
spected? .■,■•■  .'.r.;- .•"•'•  "■'■-■ -f  ■; 
For  what  defects  of  the  axles  are  the  owners  responsible?  '"■/'      • 
'•    How  can  you  tell  if  a  car  is  loaded  too  heavy  for  its  axle  capacity?    '.'  .'. 
For  what  defects  of  the  trucks  are  the  owners  responsible?         ...•••.•','■'.;•' 
For  what  defects  of  the  brakes  are  the  owners  responsible?         ".' 
-.;.     Why  are  the  interior  parts  of  the  cylinder  and  triple  exempted  from  the 
■  jfencral  rule  that  the  delivering  company  is  responsible  for  missing  air  brake 
material? 


v:.k 


.'•■  .'.■•'i  ■•.;■'>■' 


f   ■'::  .•:  :■   >.•■.■ 


■-■.  • .'  x:.  .■■ 


\-^,''''^'^-'}'*^:  ."..^  '-■.*'.'.  ■ 


air  usage 


If  a  car  is  equipped  with  air-signal  pi|ies,  who  would  be  responsible  if  the 
signal  hose  and  angle  cocks  should  be  nyssing  when  the  car  was  offered  in 
interchange?  j  .  .    -.,      .••;_;..- 

For  what  defects  of  the  body  are  the  lowners  responsible?  ~  ■':;."'.•■ 

What  does  the  rule  regarding  the  stanc  ard  height  of  couplers  mean? 

What  are  the  requirements  for  grab  irans  and  handholds? 

If   a   company   makes   wrong   repairs   tc    a    foreign   car,    to    whom   is   it   re 
sponsible  ? 

What  is  the  meaning  of  the  phrase  "u; 

What  defects  of  a  car  should  be  repaired  ? 

W  hat  do  you  consider  the  most  importknt  principles  covered  by  the  M.  C- 
H.   rules,   so  far  as  the  repairing  of  foreign  cars  is  concerned?  i 

If  you  could  not  obtain  the  proper  mat^ial  for  making  repairs  to  a  foreign 
car  promptly,  what  would  you  do? 

Are  you  allowed  to  use  second-hand  nii 

When  must  you  show  on  your  stub  that 

When  a  foreign  car  is  found  with  the  c 
standard  height,  what  should  be  done? 

May  draft  timbers  be  spliced' 

Give  a  rough  sketch  of  the  proper  met!  )d  of  splicing  sills,  and  give  your 
idea  of  the  rules  governing  the  splicing  o:    sills 

What  do  the  M.  C.  B.  rules  say  as  to  th  i  application  of  air  hose? 

What  are  the  rules  regarding  the  giving 

What  special  information  must  be  showr 
in  the  case  of  brasses  and  similar  materia 

If  you  make  only  a  part  of  the  repairs 
foreign  defect  card,  what  should   you   do 

In  what  case  is  it  necessary  to  show  on 
had  a  stem  or  pocket  coupler? 

How  do  you  check  your  car  numbers  ar  d  initials  so  as  to  avoid  as  much 
correspondence  as  possible  over  correction  of  stubs? 

If  a  car   was  offered  to   you   in  intercha  ige  with   a   part   missing  from    its 

:  part  "loaded  in  the  car,"   what 


tcrial  in  repairing  foreign  cars? 
material  applied  was  second-hand? 
upler  above  or  below  the  limits  of 


of  joint  evidence  cards? 

on  repair  cards,  as,  for  example, 

;■.•:■■;■•■  ..■  '•  ■■'>■  '.'  .^' 
on  a  car  which  are  covered  by"^-. 

ivith   the   card? 

your  repair  card  whether  the  car 


t 


ansferred   on   account   of   being 

telegraph  poles,  loaded  on  two 
ry  for  you  to  specially  inspect, 

■  '■   ■■'   '"    ■:'.-    -L  '"'.•''.      "'    ':'   "    y-  ■'■   ' 

etc.,  on  a  flat  car  loaded  with 


>n  loads  of  telegraph  poles? 
train. 


place,  and  a  defect  card  on   the   car  for  th 
would  you  do? 

How  could  you  tell  if  a  carload  of  long  i  laterial  was  not  too  large  to  pass 
through    to    its    destination    without    being 
too  large  to  go  through  a  tunnel? 

If  you  were  sent  out  to  inspect  a  load  of  telegraph  poles,  loaded  on  two 
cars,   what    things   do   you   consider   it   necess 
about  the  cars  and  their  lading? 

What   are    the   requirements   for   blocking, 
large  stone? 

How  many  brakes  must  be  effective  on  1  liree  cars  chained  together  and 
loaded  with  long  steel  ? 

What  are  the  requirements  for  side  stakes 

Describe  the  testing  of  the  air  brakes  on 

What  are  the  general  duties  of  an  inspjector  as  regards  the  air  brake 
apparatus? 

What  are  the. air  brake  defects  for  whictl  you  should  be  most  particular:, 
to  inspect?  ;     ' '  '.'■  -V.:   .r  \ 

What  is  the  requirement  as  to  piston  travil? 

If  you  found  an  air  brake  defect  which  Icould  not  be  repaired  at  your 
station;  or  if  for  any  other  reason  it  was  (flpsired  to  "cut  out"  the  brake, 
describe  fully  what  you  would  do.  ; 

Why  is  it  necessary  to  test  the  air  on  a  traih  when  it  is  first  made  up,  and 
thereafter  whenever  it  has  had  its  cars  chanted  around?  -.■,.- 

Beyond  this,  it  does  not  seem  necelsary  or  profitable  to  go. 
It  would  be  much  nicer  to  have  a  nice  lot  of  inspectors,  all  in- 
telligent users  of  English,  all  in  perfect  health  and  with  good 
judgment,  but  heaven  has  not  yet  come  to  the  railroads,  despite 
the  earnest  endeavors  of  the  interstate  and  the  various  state 
commissions,  and  it  is  necessary  thatj  we  be  satisfied  with  a 
good  average.  j 

\\':'\y'^-'^'..;:r     MAKING  A  CAR  INSPECTOR    '■-'  ::V--vv':.^:!./i'--: 


car  inspectors  should  be 


.■    v:-,.--..;;  :   ■>:.    :.;:f^  BY  E.  C. 

In  order  intelligently  to  discuss  how 
trained  and  developed  and  what  are  th^r  qualifications,  it  would 
be  well  to  consider  their  duties  and  the  conditions  under  which 
they  work. 

The  object  to  be  attained  in  the  inspcdtion  of  cars  is  primarily 
the  discovering  of  defects  that  are  liaise  to  cause  disablement 
of  the  cars  during  transit,  with  resultant  delay  to  traffic,  wrecks 
and  possible  loss  of  life;  the  same  apples  to  the  lading  in  the 
cars,  particularly  in  open  cars.  j 

In  making  his  inspection  of  a  car,  th4  car  inspector  must  be 
alert  to  discover,  first,  the  parts  that  hav^  actually  broken  down^. 
second,  the  defects  which  may  develop  irito  subsequent  failures, 
and  third,  those  defects  which,  while  of  i  minor  nature,  must  be 
considered    and   judgment    exercised    in    deciding   whether    they 
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should  be  remedied  at  the  time  or  the  car  be  permitted  to  proceed. 

-■.  >-v:">-    ■■■■■:-^u'-'      THREE    CLASSES    OF    INSPECTORS  >..         ;  :-    .^.Cn : 

'■.^.  There  are  three  phases  of  inspecting :  initial,  interchange  and 
intermediate.  The  initial  inspector,  who  inspects  cars  before  and 
after  loading,  has  probably  the  most  varied  duties  of  any;  he 
bears  the  responsibility  of  deciding  whether  or  not  cars  are  in 
fit  condition  for  carrying  a  variety  of  commodities ;  he  must  in- 
spect box  cars  inside  as  well  as  outside. 

Some  cars  are  fit  for  certain  shipments  and  unfit  for  others ; 
some  he  may  take  a  chance  on  if  the  weather  appears  to  be 
settled,  but  not  otherwise.  Some  cars  he  does  take  long  chances 
on  and  is  commended  as  being  a  "good"  inspector  by  the  agent 
or  yard  master,  who  at  the  time  are  hard  pressed  to  supply  the 
shippers  with  cars.  The  initial  car  inspector  must  know  that  the 
loading  is  done  in  conformance  with  the  rules ;  he  must  also  know 
that  the  dimensions  of  cars  and  lading  are  within  the  clearance 
limits  for  the  routes  over  which  they  are  to  travel,  and  must- 
never  forget  the  safety  appliance  law.  In  short,  this  man  bears 
the  responsibility  of  seeing  that  cars  and  lading  are  both  in  the 
proper  condition  to  reach  their  destination  in  safetj-.  Should  he 
fail  in  the  discharge  of  his  duties  he  may  cause  his  employer  un- 
limited expense  by  reason  of  transfer,  delays  in  transit,  claims  for 
damaged  lading,  additional  cost  for  repairs  and  possibly  thou- 
sands of  dollars  on  account  of  a  single  wreck.  :.  /,.■'■.--... 

After  the  initial  car  inspector  comes  the  inspector  at  points  of 
interchange.  His  duties  are  similar  as  to  hunting  for  defects  in 
running  gear,  sub-  and  superstructure,  testing  of  handholds,  steps 
and  ladders ;  examining  running  boards,  box  car  doors  and  the 
seals,  and  also  the  loads  to  see  that  they  have  not  shifted.  He 
must  also  think  about  dimensions  of  cars  and  lading  and  not  let 
any  slip  by  that  exceed  the  limit  of  routing.  While  all  car  in- 
spectors must  be  familiar  with  the  M.  C.  B.  Rules,  the  inter- 
change man  has  to  apply  them  more  frequently  than  the  others. 
The  intermediate  man  or  the  inspector  who  is  stationed  between 
the  point  of  loading  or  interchange  and  destination  has  all  the 
duties  of  the  latter,  with  the  exception  of  applying  the  rules  of 
interchange,  but  he  must  be  familiar  with  the  M.  C.  B.  Rules  that 
apply  to  any  repairs  that  he  may  make.     ^      .v^,    ; ..;  ,:;•••.■ 

'■J^   r;-;5:V-;yl--^  ■■;•!/;       GENERAL   REQUIREMENTS        :--'l-f^'\y-^^-^^y-:^'~^' 

^ '  In  addition  to  the  inspection  mentioned,  all  inspectors  are  re- 
quired to  keep  accurate  record  of  defects  found,  repairs  made, 
and  cars  marked  for  the  repair  tracks.  Some  of  these  records 
must  be  so-called  "original"  records,  i.e.,  the  first  record  made, 
which  must  be  filed  for  future  reference.  M.  C.  B.  billing  repair 
cards  have  to  be  made  out  by  the  car  inspectors  for  repairs 
made  by  them. 

So  much  in  a  very  general  way  for  the  duties  of  the  car  in- 
spector, now  let  us  consider  the  conditions  under  which  he  must 
perform  those  duties.  No  matter  what  the  weather — rain,  bliz- 
zar,  bitter  cold  or  sunshine — he  must  be  on  the  job,  over  the  tops 
of  cars,  along  by  the  sides  and  frequently  underneath,  intently 
looking  for  the  least  as  well  as  major  defects.  In  yards  and  at 
transfer  and  freight  stations  the  tracks  and  platforms  are  usually 
so  close  to  one  another  and  the  cars  that  the  light  during  daytime, 
particularly  on  cloudy  days,  is  not  sufficient  to  reveal  such  defects 
as  seams  in  throats  of  flanges,  cracked  arch  bars  and  similar 
defects.  A  lantern,  unless  it  is  very  dark,  is  of  little  assistance ; 
rain  also  hides  some  defects,  and  it  need  hardly  be  said  that  snow 
and  ice  cover  up  many  others.  Nevertheless,  the  car  inspector 
must  not  be  guilty  of  failing  to  detect  any  defects  that  reveal 
themselves  bv  some  disaster  later  ofli     .;^  .    ;  ..     ;:;.:.,.    i''?''  =  ^  ;; 

:  ;v  ;v      RELATION    TO   OPERATING   DEPARTMENt;'.;  ;■•..,/;•_..;   ; 

Then,  in  classification  yards  in  particular,  there  is  the  yard 
force,  heade<l  by  the  yard  master,  who  never  by  any  chance 
makes  the  car  inspectors'  work  easier,  but  rather  the  reverse! 
The  time  allowed  in  which  to  inspect  a  train,  whether  the  latter 
consists  of  20  or  100  cars,  is  usually  30  minr.tes,  which  by  cajolery 


or  otherwise,  depending  upon  the  man,  the  yard  master,  or  one 
of  his  numerous  assistants,  frequently  tries  to  have  shortened  to 
enable  the  quicker  movement  of  the  train  through  the  yard.       , 

The  car  inspector  is  at  the  "beck  and  call"  of  everyone  and  is 
the  most  cussed  man  on  a  railroad.  Should  a  trainman  discover 
some  little  defect  when  making  up  a  train  he  wants  to  know 
where  "that  — -- — —  car  inspector  is,"  or  if  the  latter  puts  the 
former  to  the  trouble  of  cutting  out  a  car  from  a  train  that  is 
made  up,  the  same  gentleman  invites  the  poor  car  ifisf^tor  to 
go  to  a  very  warm  place.  ■  ;>•^         ,: ;     :,  \  :; 

It  probably  is  a  fact  that  our  friends,  the  yard  people,  would 
rejoice  if  every  car  inspector  were  discharged  oflfhand,  for  their 
immediate  troubles,  for  which  they  hold  the  car  inspectors  re- 
sponsible, so  overpower  their  reason  that  they  fail  to  appreciate 
the  immeasurably  greater  trouble  that  is  saved  them  every  day 
by  the  work  done  by  these  much-abused  men.      :;-;.>:       .-..,'■ 

;  .    r:V     ;    ;;   ".":    TRAINING  AND  DEVELOPING   INSPECTORS    Vc^  ...4.;^'  \  ;- 

.  T  think  it  is  not  exaggeration  to  say  that  car  inspectors  as  a 
class  and  by  their  unassisted  actions  prevent  more  accidents  on 
the  railroads  of  the  country  to-day  than  any  other  single  class  of 
railroad  employees. 

What  manner  of  man,  then,  must  the  car  inspector  be,  and 
how  should  he  be  trained  and  developed?  As  it  is  not  ordinarily 
practicable  to  select  the  future  car  inspector  from  applicants  for 
"jobs."  no  more  than  the  usual  care  can  be  exercised  when  em- 
ploying men.  Depending  on  circumstances,  car  inspectors  are 
usually  developed  from  car  repairmen.  Without  question,  they 
should  always  be  car  repairmen  on  regular  repair  tracks  before 
promotion  to  inspectors.  By  working  on  repairs  the  men  become 
familiar  with  the  various  parts  of  cars,  how  to  make  repairs,  the 
character  of  defects  found  by  the  inspectors,  and  this  is  done 
directlj'  under  the  eye  of  the  foreman,  who  thus  has  opportunity 
to  become  thoroughlj-  familiar  with  the  varied  characteristics 
of  his  men.  .      •    \   .     _       ■ 

At  this  stage  in  the  development  of  a  man  a  great  deal  depends 
on  the  foreman.  If  he  is  not  what  he  should  be,  good  car  in- 
spectors will  not  be  developed  under  his  tutelage,  but  as  this 
article  is  not  on  the  qualification  of  the  foreman,  that  phase  of 
the  subject  will  not  be  discussed,  and  we  will  assume  that  the 
foreman  is  the  right  kind  of  man.  After  a  few  months  on  the 
repair  track — in  speaking  of  the  repair  track  I  do  not  mean  at  the 
main  shop,  but  the  tracks  set  apart  for  heavy  running  repairs, 
light  running  repairs  being  made  in  the  receiving  or  classifica- 
tion jards — during  which  time  our  man  should  be  given  every 
kind  of  repairs  to  make,  he  may  then  be  sent  out  into  the  yard 
to  oil  and  sponge  journal  boxes  or  make  the  minor  repairs  which 
will  prevent  cars  from  being  cut  out  for  the  repair  track.  '       " 

Only  those  who  have  exhibited  an  interest  in  the  work  of  the 
repair  track,  and  on  whom  dependence  can  be  placed,  should  l>e 
selected  for  this  work.  The  man  who  has  been  lazy,  imobservant 
and  indifferent  should  never  be  sent  out,  for  he  will  now  be  away 
from  under  the  eye  of  the  foreman  and  will  be  placed  more  or 
less  on  his  honor  for  the  faithful  and  diligent  performance  of 
his  duties. 

After  filling  the  places  of  oilers  or  repairmen,  who  are  off  sick 
or  otherwise  absent,  the  prospective  inspector  will  be  given  a 
regular  place,  probably  at  night;  first,  as  oiler,  if  possible,  or  as 
repairman,  from  which  he  will  work  in  his  turn  to  a  similar  day 
position.  In  possibly  two,  three  or  four  years  the  opportunity 
comes  for  his  advancement  to  the  position  of  inspector.  Prior 
to  that  time,  however,  he  will  have  filled  temporary  vacancies 
as  inspector,  and  in  this  way  have  obtained  actual  experience, 
although  his  opportunities  w  hilc  repairman  in  the  yard  lA'ere  I 
ample  to  develop  his  faculties  of  observation.  \" 

As  inspector,  his  first  duties  should  be  overhead  inspection, 
since  the  more  important  end  is  that  of  running  gear,  couplers 
and  parts  near  the  ground ;  in  course  of  time,  and  as  opportunity 
affords,  he  should  be  promoted  to  the  ground.  I  use  the  word 
promoted   advisedly,   as   I   believe  that   the   ground  man    should 
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receive  a  higher  rate  of  pay  than  the  roof,  or  overhead,  man, 
since  the  former  position  requires  more  concentration  of  thought, 
a  keener  eye,  more  frequent  exercise  of  judgment  and  a  greater 
variety  of  parts  to  be  inspected,  and  in  every  way  demands  higher 
qualifications  on  the  part  of  the  inspector. 

For  inspectors  who  are  required  to  supervise  loading  of  cars, 
in  particular  of  explosives,  structural  iron  and  other  long  ma- 
terial, only  those  who  exhibit  good  judgment,  coupled  with  a 
fair  knowledge  of  the  various  rules  and  regulations,  or  are  known 
to  be  capable  of  acquiring  and  applying  that  knowledge  readily, 
should  be  selected.  Likewise  only  the  best-equipped  men  should 
be  used  where  interchange  work  is  involved.  -:.:•,..•■,•, 

The  training  of  men  does  not  cease  when  they  become  in- 
spectors, as  the  least  of  them  will  slack  off  more  or  less  unless 
the  foreman  follows  them  up  in.  their  work,  not  in  a  nagging, 
but  rather  in  an  educational  way,  encouraging  them  to  overcome 
the  difhculties  that  beset  their  path  and  perfect  themselves  in  their 
duties,  imparting  all  the  knowledge  of  which  he  himself  is 
possessed  and  guiding  their  judgment  in  the  right  direction. 
:  It  would  seem  that  the  prevailing  idea  in  circles  other  than 
that  of  the  car  department  is  that  a  car  inspector  can  be  made 
overnight  out  of  any  old  kind  of  material ;  such  is  far  from 
being  the  case.  Very  few  of  the  men  offering  themselves  for  this 
work  or  remaining  in  the  occupation  are  naturally  good  in- 
spectors ;  such  men  do  not  find  the  rate  of  wages  sufficiently 
attractive.  It  takes  years  of  persistent,  concentrated  effort  to 
make  a  proficient  car  inspector  and  continued  years  of  similar 
effort  to  keep  him  up  to  the  mark.  -■>:.,:^-'"  '•:.  ^   ,;•'■.  ■-.. 

/'  The  opportimities  for  advancement  open  to  a  car  inspector  may 
truly  be  said  to  be  unlimited,  for  they  depend  upon  the  man 
himself,  as  in  all  other  occupations.  Of  course,  within  the  im- 
mediate horizon  of  the  somewhat  better  than  average  man  it  must 
be  regretfully  admitted  that  the  opportunities  are  not  numerous. 
First  there  is  gang  leadership  at  a  small  advance  in  wages,  and 
then  the  position  of  foreman,  at  which  he  is  apt  to  stop  imless 
possessed  of  qualifications  not  ordinarily  found  among  car  in- 
spectors. -.;;'_  ■■-^y^^./i:.'y,-:r.  V\v  C^'?\,;:-; V'?'"  --"•;'■  .^■'"■■■'/u''  -•.  A' 
...  ,.,.:.,.     ;.;VV'    "'..■  ■'"  •v";>;''  "     CONCLUSION  ■j':-r/-"'::   ■..:-•••.•  ••--/;^^-,  .;;.■•^•', 

.  In  conchision,  a  car  inspector  should  be : 

(1)  Faithful  in  his  duties,  even  under  the  most  adverse  cir- 
cumstances, loyal  to  his  employer. 

(2)  He  should  be  alert,  keen  of  eye  and  observant,  possessed 
of  good  judgment  and  a  desire  to  improve. 

(3)  He   sb.ould  have   a   thorough   knowledge   of   the   various 
rules  pertaining  to  his  work  and  be  capable  of  applying  them 
intelligently,    '■':''■';^f^^  ■  V'..;;;'.'':  .••-^^■■v-;V.i::?:^;  -■  vf; ■'■■:":•  J  ^'^  • 
,    (4)  Last  and  not  least,  he  should  be  possessed  of  an  equitable 
temperament. 

The  question  of  development  and  training  of  the  car  inspector 
may  be  summed  up  in  a  very  few  words.  Given  the  right  kind 
of  man,  the  rest  depends  almost  entirely  on  the  foreman  and  the 
way  in  which  he  handles  the  man. 

The  average  man  in  all  walks  of  life  requires  a  lot  of  en- 
couragement to  keep  him  up  to  his  best  efforts,  and  the  car  in- 
spector perhaps  requires  a  lot  more  than  the  average  and  needs 
more  judicious  sympathy  than  usually  comes  his  way.        ,..    . 


CHILLED  IRON  WHEELS 
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ChKmtcai.lv  Kkmovixg  Rust. — The  chemical  removal  of  rust 
from  iron  was  treated  in  a  paper  recently  presented  to  the  Iron 
and  Steel  Institute  in  London.  Dilute  solutions  of  sodium  ci- 
trate have  been  usually  recommended  as  suitable  media  for 
loosening  rust  without  dissolving  any  iron,  but  the  authors  of 
this  paper  point  out  that  these  solutions  are  unsuitable  for  in- 
vestigations involving  the  quantitative  removal  of  rust  and  that 
they  are  also  extremely  slow  in  their  action.  Various  other 
chemical  reagents  were  tried,  none  of  which  proved  as  useful 
as  boric  acid.  It  did  not  appear  possible  to  find  a  reagent  which 
would  remove  rust  quantitatively  without  also  dissolving  some 
of  the  iron,      ^r..-:-,;^  ;.;    ,.-.  ^v:".' 


The   Association   of   Manufacturers   of   Chilled   Iron   Wheels 


met  in  New  York  on  October 
elected.  Thej-  are  as  follows : 
W.  Lyndon ;  vice-presidents,  E. 


2.  All  of  the  officers  were  le- 
President  and  treasurer,  George 
F.  Carry  and  J.  A.  Kilpatrick; 


secretary,  George  F.  Griftin ;  c  onsulting  engineer,  F.  K.  Vial, 
The  board  of  directors  consists  Df  E.  F.  Carry,  J.  A.  Kilpatrick, 
W.  S.  Atwood,  Charles  A.  Lindskrom,  F.  K.  Vial,  A.  G.  Welling- 
ton, W.  C.  Arthurs,  J.  D.  Rhodes,  F.  B.  Cooley,  A.  J.  Miller 
and  William  F.  Cutler.  In  addressing  the  meeting  President 
George  W.  Lyndon  said,  in  parti 

It  is  gratifying  to  know  that  (the  chilled  iron  wheel  has  not 
only  been  able  to  maintain  itself  as  the  wheel  standard  of  the 
LInited  States  and  Canada,  but  it  is  beginning  to  supplant  the 
European  standards,  as  evidenced  by  the  fact  that  several  manu- 
facturers of  this  association  are  supplying  chilled  iron  wheels 
in  large  quantities  to  the  French  ind  Russian  governments,      i; 

That  our  flange  recommendations  are  in  the  line  of  improve- 
ment is  fully  demonstrated  by  he  fact  that  we  have  at  the 
present  time  over  one-half  million  wheels  running  that  are  find- 
ing their  way  through  the  presi  nt  track  construction  without 
any  complaints.  The  flange  usee  on  special  wheels  is  3/32  in. 
thicker  than  the  M.  C.  B.  flange,  md  the  flange  as  shown  in  our 
final  argument  is  3/16  in.  thicke  at  the  gaging  point  than  the 
M.  C.  B.  flange.  -v^lr- :^-  : ^>^^^^■. 

It  is  our  purpose  to  have  a  sii  ficient  amount  of  metal  in  re- 
serve in  order  to  enable  us  to  iesign  a  chilled  iron  wheel  of 
950  lb.,  or  heavier ;  in  other  wirds,  we  are  building  for  the 
future.  We  do  not  want  the  limits  of  the  possibilities  of  the 
chilled  iron  wheel  confined  by  the  limitations  of  flange  design. 
We  want  no  unreasonable  restricnons  in  the  use  of  the  chilled 
iron  wheel. 

In  March  of  this  year  we  subrritted  to  the  chairman  of  the 
wheel  committee  of  the  M.  C.  I  .  Association  a  new  set  of 
standard  specifications,  recommending  the  following : 


650  lb.  wheel — hr.ike  pressure. 
750  lb.  wheel — brake  pressure. 
850    lb.    wheel — brake    pressure . 


■ 


...19,000  lb. 
...32,200  lb.  „ 
.  ..40,000  lb.   . 


.  types  of  wheels   and   arch 


weight   in   the  case  of   steel 
ign  of  chilled  iron  wheels, 


and   detailed  drawings  of   M.   C.   I 
plate  type  of  wheels. 

There  is  absolutely  no  limit  of 
wheels,  but  when  it  comes  to  a  d« 
all  sorts  of  restrictions  follow.  Welall  know  what  an  additional 
25  lb.  of  iron  will  do  to  any  of  the  standard  M.  C.  B.  wheels 
in  the  matter  of  drop  and  thermal  test,  and  the  proof  of  this  is 
manifest  in  our  625-lb.  M.  C.  B.  pattern,  which  we  were  enabled 
to  redesign  in  the  year  of  1909  by  ^he  additional  allowance  of 
only  10  11).  of  metal. 

There  are  some  tests  which   woul^  establish  the  chilled   iron 
wheel  on  a  much  firmer  basis,  and 
tageous    to    all    manufacturers.      The 
comparative  tests  of  the  chilled  iron 

1 — Relative  wearing  values  when  rotating  on  a  steel  rail 
under  various  loads,  the  tread  wear  and  flange  wear  to  be 
observed  separately.  «'%•--■■:  ■■'■.■    --r ; 

2 — .Abrasion  of  rail  imdcr  various  oonditions  of  loading. 

3— Determination  of  the  intensity  lof  heating  stresses  in  all 
parts  of  the  chilled  iron  wheel,  namely,  single  plate,  intersection 
of  plates,  front  plate,  back  plate,  brae  cets,  etc. 

4 — Analysis    of    the    thermal    test. 
\  arious  parts  of  the  wheel,  and  effect 


I  believe  would  be  advan- 
tests  that  I  refer  to  are 
wheel  and  the  steel  wheel. 


Intensity    of    stresses    in 
of  thickening  the  thermal 


ring,  increasing  and  decreasing  the  temperature  of  the  iron,  etc 
The  thermal  test  should  he  made  an  intelligent  one  instead  of 
the  present  crude  affair  that  is  suppo?  edly  alike  for  all  weights 
of  wheels. 

5 — Determination  of  stresses  in  th 
chilled  iron  wheel  due  to  pressing  on  a 
due  to  various  classes  of  machining. 


:   hub    and    plates    of    the 
les.    Variation  in  stresses  ,v 
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DRILL  MOTOR  EXTENSIONS 


'X  BY  V.  T.  KROPIDLOWSKI 

A  convenient  set  of  telescoping  extensions  is  shown  herewith, 
which  has  been  developed  for  use  with  air  motors  in  all  drilling 
operations  about  a  locomotive.  These  tools  are  in  constant  de- 
mand by  the  floor  hands,  and  are  rapidly  replacing  the  "old  man,"  ^ 
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Made  ouf  of  solid  and 
Welded  into  end  of  the 
lil'Pipe     N. 
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.".■■  Drill  Exfens'ion. 

'-'""■  Fig.  1 — Construction  of  the  Motor  Feed  and  Drill  Extensions 

the  reason  for  their  preference  being  their  lightness  and  ease  of 
application  and  adjustment.  ■     ;       ■  r  J' 

-s.  Fig.  1  shows  the  construction  of  the  extensions  for  both  the 
feed  end  and  the  drill  end  of  the  motor.  As  is  seen,  the  tools 
are  made  out  of  l34-in.  single-strength  pipe  and  1-in.  double- 
strength  pipe.     The  feed  extension   has  a  plug  welded   into   the 
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'■■.l'/- S' ■:■'"■■'  ^. ':;•'■!.''•  Molxir  Feed  Ejcfensicn3. 


shown  for  the  drill  end.  The  other  two  should  be  made  of  such 
lengths  that  they  will  have  the  same  ratio  to  the  full-length  ex- 
tension shown  as  the  shorter  motor  feed  extensions  have  to  their 
full  length  tool. 

Fig.  3  shows  the  method  of  using  the  extension  tool  for  the 
feed  end  of  the  motor  in  drilling  a  running-board  bracket.     All 
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-■'■'::'  v^lg-  3— Method   of    Using   the    Feed   EJctensloiiiv/'  :;/:/? 

tiiat  is  necessary  is  to  remove  the  star  feed  from  the  motor  and 
screw  on  the  extension,  pull  out  the  inner  pipe  until  it  has  the  re- 
quired length  to  suit  the  distance  from  floor  to  running-board, 
then  insert  the  pin  or  eye  bolt  to  keep  the  tool  in  the  extended 
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,   "•     ■  'Fig.  2 — Sizes   Used   for  a   Set  of    Drill    Motor   Extensions 

end  of  the  1-in.  pipe,  which  is  pointed  and  serves  as  a  center. 
In  one  end  of  the  1^^-in.  pipe  is  riveted  a  machined  piece  which 
is  bored  out  and  threaded  on  the  inside  and  turned  on  the  outside 
to  fit  the  feed  sleeve  of  the  air  motor.  The  drill  extension  has  a 
Morse  taper  shank  welded  into  the  end  of  the  10-in.  pipe,  and 
Morse  taper  socket  in  one  end  of  the  1^4  in.  pipe.  Through  the 
inner,  or  1-in.  pipes  of  both  extensions  are  drilled  holes  D.  These 
are  spaced  2  in.  apart  and  are  7/16  in.  in  diameter.  By  means  of  , 
them  the  tool  can  be  extended  or  shortened,  being  held  in  the  de- 
sired position  by  the  insertion  of  a  ^-in.  pin  through  a  hole  in 
the  outside  pipe  and  one  of  the  holes  in  the  inside  pipe.  The  holes 
in  the  outside  pipes  of  the  feed  and  drill  extensions  are  shown  at 
A  and  B  respectively. 

A  set  of  three  of  each  of  these  tools,  or  six  in  all,  fills  all  tlie 
requirements  of  drilling  operations  about  a  locomotive.  The 
lengths  to   be  used  are   shown  in   Fig.  2,   but  one   length   being 
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Fig.    A — Using    the    Drill    Extension 


in    Drilling    a    Pilot    Heel    Plate 


position.     The  motor  is  then  set  up  and  final  adjustment  made 
with  the  feed  by  turning  on  the  pin  A^.  ^:?^   ,3^   y:iV  .;' ' 

Fig.  4  shows  one  example  of  the  use  of  the  drill  extension  in 
the  operation  of  drilling  the  heel  of  a  pilot,  which  is  self  explana- 
tory.-'-;.■•■'"-;::•■  ■.-,/;  -r-'^- 

This  set  of  tools  greatly  facilitates  the  work  of  many  drilling 
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operations.  Amonu  tliese  may  l)t'  mentioned:  Drilling  across  tho 
frames;  all  inside  fire  box  drillini:;  humper  l)eam  plates;  drilling: 
runninj;  hoards  in  place;  stay  bolts  in  throat  sheets  and  holes  in 
heels  of  pilots  for  pilot  braces.,    ;  ,,      ....•••  ..  •        v      *■.-.■•..•.•.. 
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PROTECTION  OF  IRON  AND  STEEL 
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BY  J.  W.  GIBBONS 
General    Foreman   Locomotive   Painters,  Atchison,  Topeka    &   Santa  Fe, 

Topeka,  Kan. 

We  must  have  some  knowledjie  of  the  composition  of  a  ma- 
terial and  of  the  agencies  that  commonly  enter  into  its  destruction 
in  order  properly  t<>  protect  it.  Thorpe,  in  his  Dictionary  of 
Api)!ied  Chemistry,  (juotes  a  number  of  authorities  to  prove 
that  the  corrosion  of  iron  and  steel  is  caused  by  an  electrolytic 
action  which  takes  place  lietween  the  metal  and  its  impurities 
when  moisture  is  present.  The  impurities  are  carbon,  manua- 
nes.e,   etc.     These   constitute   an   electro   negative,   the   metal   an 


mixed  with  the  pigments  will  h ;  the  most  impervious  to  w  ater. 

W  hen  we  consider  that  uric  :  cid  and  ammonia  are  deposited 
on  stock  carryinjjT  equipment,  ar  1  sulphuric  acids  on  coal  carry- 
ing vehicles,  and  that  sulphur  (fumes  from  coal-burnin.u  loco- 
motives are  present  on  all  railwly  equipment,  it  is  apparent  that 
an  oil  which  will  absorb  a  hiih  percentage  of  moisture  will 
carry  these  destructive  acids  inio  the  paint  next  to  the  metal 
and   .iccelerate   its   destruction.     I 

To  determine  what  would  jnake  the  most  impermeal)le 
vehicle,*  I  made  the  followin«r  tests : 

Exhibit  A  was  composed  of  fflms  of  treated  and  non-treated 
linseed  and  other  oils.  Each  filii  was  submerged  in  water  for 
71  hours  and  the  films  have  b^en  marked,  showing  the  per- 
centage of  increase  in  weight,  orj  in  otiier  words  the  amount  of 
water  absorbed.  This  test  alsoj  brings  out  the  fact  that  the 
accelerated  method  of  testing  tlie  elasticity  of  paint  films  em- 
ployed by  paint  chemists  is  of  io  value  unless  a  test  of  con- 
traction is  also  made.    To  illustrate  this  films  7,  13  and  14,  which 
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Exhibit   A — Exposure   Test   of    Films   of   Treated    and    Non-Treated  Linseed  and  Other  Oils 
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electro  positive  and  the  moisture  the  electrolyte  which  starts  the 
electrolytical  action,  precipitating  the  metal  into  a  solution.  Air 
entering  through  the  water  causes  a  reaction  which  returns  the 
metal  to  its  original  state,  oxide  of  iron,  commonly  called  rust. 
.-\cids  augment  and  aid  this  electrolytical  action  and  when  they 
are  present  in  the  water  accelerate  the  destruction  of  the  metal. 
Thorpe  also  states  that  some  acids  will  neutralize  the  effect 
of  others  and  that  a  combination  of  certain  acids  will  stop  all 
corrosion.  It  is  also  proved  that  in  the  absence  of  moisture, 
or  in  other  words,  the  electrolyte,  there  can  be  no  electrolytical 
action,  hence  no  corrosion.  Therefore  in  selecting  pigments  to 
make  a  paint,  we  should  select  "inhibitive"  pigments  which  neu- 
tralize the  acids.  Carbon,  being  a  stimulative  pigment  (electro 
negative),  should  never  be  applied  next  to  metal. 
;-  It  is  generally  accepted  as  a   fact   that   a  paint  composed  of 


will  stretch  more  than  their  own  length  without  breaking,  are 
as  brittle  as  glass  at  8  deg.  P.,  and  have  no  value  as  a  paint 
vehicle  when  exposed  to  a  low  ternperature.      .-•;.¥-..•,    >.---•  ;..•' 

Those  films  marked  with  the  letter  "B"  wefe  baked  at  135 
deg.  F.,  which,  of  course,  properly i  speaking,  is  not  baking,  but 
accelerated  drying.       '■'  i.--'  '^  :^':  :.^*1-  s-'v".  V'":  ;  ^ .  ■'■'"'■■[. 'cf,^..i'""'\\s'_ 

The  films  numbered   from  0  to  J  were  made  from  the  same    .  v 
grade  of   red   lead,  ground   in  the  same  mill  and  baked   at  250 
deg.  F.     The  one  marked  0  was  mi»ed  with  raw  linseed  oil  and 
increased  four  per  cent  in  weight.     Kos.  1,  2  and  3  were  all  heat     .-,- 
treated  oils,  Iieated  to  differetit  deg>-ees  of  temperature.     No.  3  v.:' 
was  the  only  one  held  at  a  high  dejtree  of  heat  long  enough  to   ,,  ,- 
make   a   heavy   viscous  oil ;    it    required   a    small   percentage   of  ,V.;- 
volatile  oil  to  thin  it  to  a  working  consistency,  but  the  film  is  as    '  ' 
thick  as  any  of  the  others  made  fror^  the  same  number  of  coats, 
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Exhibit   B — Exposure  Test  of  Sandblasted   Steel   Plates  Which   Were   Given  Two  Coats  of  Paint  and  Bolted  to  Underframe  of  Locomotive 
Tender.     Nos.  7  to  12  Inclusive  Were  so  Placed    that  Water  from  the  Tank   Dripped  on  Them 
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a  comlnnation  of  several  pigments  gives  better  protection  than 
a  single  pigment  paint,  providing,  of  course,  that  the  pigments 
so  combined  are  of  different  degree  of  fineness,  thus  complying 
with  what  Perry  calls  the  "law  of  minimum  voids."  I  believe 
that  the  several  pigments  also  have  the  same  tendency  that  a 
mixture  of  certain  acids  has,  as  explained  1)\-  Thorpe,  namely, 
to  neutralize  the  electrolytical  action. 

K-- A!;*all  authorities  agree  that  in  the  absence  of  moisture  there 
can  ]>€  no  electrolytic  action,  or  corrosion,  in  selecting  a  vehicle 
for  the  pigments  it  is  essential  that  an  oil  be  used  which  when 


in  fact,  the  raw  linseed  oil  film  is  thinner  and  more  fragile  than 
any  other  in  the  same  group.  This  damonstrates  that  in  addition 
to  giving  protection  against  the  absqrbtion  of  water,  the  heat 
treated  oils,  if  not  thinned  out  excessively,  will  also  give  more 
protection  against  attrition  than  the  rttw  or  "bung"t  boiled  lin- 
seed oil  paints.     As  the  air  dried  filrris  absorbed  more  moisture 

*  ."^ec  tfst  oonimittee's  report.  Master  Car  ind  Locomotive  Painters'  Asso- 
ciation, 1015.  This  report  was  abstracted  in  The  Raihvay  Age  Gasctte, 
\lechanical   lidition.    ( )ctober,    1015,    page    53a. 

t  By  "l)ung''  boiled  linseed  oil  we  mean  bil  to  which  <lriers  have  been 
added;  it  is  then  sold  as  l)oiled  linseed  oil, [  although  as  a  matter  of  fact 
the  oil  was  never  boiled. 

■■*■  "    ■■  ■    '      ------       ■,  jj 
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than  the  l)aked  films  and  the  films  baked  at  250  deg.  less  than 
those  dried  at  135  deg.,  it  is  evident  that  the  accelerated  drying 
of  paints  hy  artificial  heat  is  desirable.  Practical  tests  exposed 
at  five  different  points  on  the  Santa  Fe  Lines  in  1913  and  1914 
substantiate  this  conclusion. 

Exhibit  B  was  composed  of  steel  plates  which  were  sand- 
l)lasted  and  given  two  coats  of  paint,  a  different  mixture  being 
applied  on  each  plate.  The  plates  were  bolted  on  the  interior 
of  a  steel  undcrframe  of  a  coal-carrying  locomotive  tender.  Nos. 
1   to  6  were  in  a  position  where  comparativeK-  little  moisture 


As  carSons  are  inert  and  not  subject  to  change  by  the  action 
of  acids  or  alkali,  a  combination  paint  with  a  carbon  base,  ground 
in  heat-treated  linseed  oil,  will  make  a  good  over  or  finishing 
coat.  Where  three  coats  are  necessary  or  desired,  the  primer 
and  finishing  coats  should  be  mixed  together  in  equal  parts  and 
used  as  a  second  coat.  Tliese  paints  can  be  purchased  lor  less 
than  the  single  pigment  red  lead  paints  can  be  made  by  hand.   :..■ 

As  the  value  of  a  protective  paint  may  be  destroyed  l>y  ex-. 
cessive  use  of  thinners  or  by  improper  application,  and  as  the 
average  journeyman  painter  knows  or  cares  but  little  about  the 


Exhibit  C — Plates  Which  Were  Treated  the  Same  as  Those  in  Exhibit  B,  and  Were  then  Fastened  to  Roof  of  Passenger  Coach 


'■•'  i'.- . 


came  in  contact  with  them.  Xos!  7  to  12  were  under  a  cistern 
,  which  leaked ;  tliey  became  thoroughly  saturated  w  ith  water 
■    and  deposits  washed  from  the  coal. 

''-•'/Exhibit  C  has  the  same  paints  as  Exhibit  B,  but  the  plates 
were  fastened  on  the  roof  of  a  passenger  car,  which  w  as  used 
every  day  for  10  months  behind  a  coal-burning  locomotive.  The 
effects  of  the  cinders,  snow,  rain,  ice,  etc.,  are  apparent  as  the 
results  of  the  test  of  Exhibit  B  and  Exhibit  C  are  compara- 
tively the  same ;  the  only  paints  which  have  protected  the  steel 
to  any  considerable  extent  are  those  mixed  with  a  heat-treated 
oil. 

The  service  tests  confirm  the  conclusions  drawn  from  the  film 
tests  and  prove  the  value  of  the  film  method  of  testing  paints. 
Note  the   conditions   of   plate   7,   which   is   recorded   as   a   total 

•  failure.  This  is  a  single  pigment  paint  (red  lead)  mixed  by 
hand  with  raw  linseed  oil.  The  film  made  with  the  same  grade 
of  red  lead  and  mixed  by  hand  with  "bung"  boiled  linseed  oil 
absorbed  14  per  cent  more  moisture  than  the  same  material 
ground  in  a  modern  paint  mill.  It  proves  the  theory  that  a  paint 
properly  ground  will  give  better  service  and  will  be  more  im- 
pervious to  water  than  the  hand  mixed  paints. 

As  red  lead  is  worth  at  present  6^  cents  per  pound,  and  raw 
linseed  oil  48  cents  per  gallon,  and  as  25  pounds  of  red  lead  mixed 
with  one  gallon  linseed  oil  will  make  approximately  1)4  gallons 
of  paint,  this  mixture  will  cost  $1.57^  per  gallon,  not  counting 
,  the  labor  necessary  to  mix  it.  As  the  particles  of  pigment  are 
comparatively  large  and  coarse  when  mixed  bj'  hand,  they  con- 

•  tain  a  number  of  "voids"  which  increase  the  porosity  of  the  paint 
.  film  and  expose  it  to  the  action  of  the  destructive  acids  which 

may  be  present  in  the  water.         :  ?     "  '-      ■• 

Steel   plate   11   primed  with  a  combination   of   red  lead  silica 

;  silicates  (Asbestine)  and  calcium  carbonate  ground  in  heat- 
treated  oil,  and  second  coated  with  a  combination  of  carbon  and 
basic   carbonate  of   lead,   ground  in   heat-treated   oil,   has   given 

.  remarkable  service  under  very  severe  conditions  in  three  different 
tests,  thus  proving  that  it  has  elements  of  great  value  as  a 
paint.  I  attril)Ute  its  preservative  qualities  to  two  things,  the 
impermeability  of  the  oil   obtained   by  the  heat  treatment,   and 

'  the  "minimum  voids"  in  the  mi.xture  obtained  by  the  different 
degrees  of  fineness  of  the  pigments  used. 

In  connection  with  this  it  is  not  out  of  place  to  mention  that 

.  the  Atlantic  City  fence  test,  conducted  In-  the  American  Society 
for  Testing  Materials,  proved  to  its  satisfaction  that  sublimed 
blue  lead  was  the  best  practical  paint  pigment  for  the  protection 
of  steel  and  as  this  pigment  is  exceedingly  fine  and  will  enter 
into  the  pores  of  the  oil,  I  have  no  hesitancy  in  recommending 
as  a  primer  for  iron  and  steel  a  combination  paint  with  a  red 
lead  or  sublimed  blue  lead  base  ground  in  an  oil  which  has  been 
heat-treated.  .•.•.■•;■.:• -jv  r   ::-ry-^..--^<'^^^-   /■ 


composition  of  the  material  he  is  employed  to  apply,  it  becomes  'j.^'-.: 
absolutely  necessary,  in  order  to  secure  good  results,  to  hav«  ^  '.  ': 
intellijient  and  efficient  supervision.       '■>;  -';.-...  .  ■  •j^^?"  ■'^-      .  ."'l'^  :;'''j'" 


DEVICE  FOR  PLACING  AIR  PUMPS 


;;,  ■■.■^.-^^:•"V■■■'^^■X>  ^■■:.-:'.'  BY  W.  S.  WHITFORD      '-S-;  '5"' .''  K-'-"^-'  '':':■ 
Genieral  Foreman,  Chicago  &  North  Western,  Mltwautcee,  Wise         !,v 

The  device  shown  in  the  accompany  illustrations  is  in  use  at 
the  Chicago  &  North  Western  shops  at  Milwaukee  for  hoisting 
air  pumps  into  place  on  the  locomotives.  The  device  consists 
of  a  pole  to  which  are  attached  two  long  chains,  and  a  special 


Air  Pump  Being  Placed  in  Position  on  the  Locomotive 


^ 


k  \ii,\\  \^    \i.K  f.\/KTTi:, 


NJKCH AXICAl.   KDITIOX'; 


operations.  Amon^  t1u"'sf  m^y  Ik-  riuini«nu<l  :  l)iilliiiL;  ario^s  tliv- 
frumfs;  all  iii>i<l«.-  fire  Iii»\  drillitiu  :  I'tiniprr  litani  iilatf< :  drillin,; 
running  lH>ar«ls  in  {>faof ;  ^t;iy  Imlt^  in  tlircat  >lirct»  ami  linlr-  in 
hvi"!^  c>f. pilots  (or  pili>!t-,l)i-;K't;t.::,       '      ;  ■     r 


•-       \-..L.    .^9.    Xn.    11 


llK-  ni(i>t  iniiK'r\i(tn<  to  water, 
lid   ainl   atnmonia   art-  d«|>o>itcd 


PROTECTION  OF  IRON  AM)  STKEL 

-v" '-.  ■•'■.■■■  vv-/-':V;-.;'- ;.^  BV  J.  \v.  c.iiiBONS  ■■■•;■  .■■..    ;   >   -■.;'■'■   ;.' 

Cener-.il    ForenVmi   I-ftconiotivf    I'aiiUtTs.  Aiihiscm.  T«i|H-ka    &   Sunia  Fe. 

'l4>|«eka.   Kan. 

1:  \\  i'*ni'i"-t  Inivv  '•opn-  kiwnvk'dy^^^^^  tlu'  conipo^itioii  of  a  ma* 
Ivri.d  and  of  tlu-.avtnou'S  t?)at  connni>nly  iniiT  into  it*  <K«.trmtiiiii 
in   order   properly   to   protect    it.      Tliorpi-.    in    his    |)ietionary   <if 

\pI)He<l  <  lienii<try,  <|tu)te>  a  nnnil'tr  of  antl)<>riti»-  t<>  i)r<i\i' 
tlial  tire  a)rtP<HHi<>f  irofv  and  steel  ii^cauM-d  !>>  an  » It  «,-tr"I\  tii- 
aetion  wlncli  .take«i.j)faee  lietwrtn  tlu'  nntal  and  it*  ini]inritie> 
wlun  inoistmr  i*  )>re-t-nt.  TIr-  impiiritir*  arc  larlmn,  tnaiiu:a- 
jii-.s-c,   ete;     TJuse   eon^tiiute   an    eJietro   neuatiw,   tiie  metal  ;ni 


nii\i'l   uilli   tlu'  i>i^niint>   will   1 
Whin   \\i-  iipti^iijir  that    nrie 

on  *!ni-k  carry  in-..;  ei|niptntnt.  at  d  *nlii:inric  acid*  on  coal  carr>- 
nu  \cliick*,  an<l  tliat  snli)Iuir  ll'nnves  from  coal-lnirnini;  loco- 
noti\e<  an-  iirc-eiu  on  aH  railwiy  e<niipinent.  it  i<  ain>arent  that 
m   *)il    which    will    ah*o.r!>    a    hilli    t.ircfnta;:t'    of    nioistnri'    will 


m 


earry.  these  (k*tnicli\c   acid*    in 
and   accelciatt'   it<   dotrnction. 
I'o    dcttrniine     what     wOtihl 
\thicli',*  I  made  the  following:  tii-t*  : 

l-.Kliihit  A  wa*  coinpo*rd  of  ilni*  of  treated  and  iion-treatcd 
lin*e(<!  and  otlnr  oils.  Kach  film  wa*  *nliiner'^eii  in  water  for 
72  liom*  and  the  film*  ha\e  iken  marked.  *!iowin;:  tlu-  jier- 
centai^e  of  increa*e  in  weight,  oil  in  other  word*  the  amoinU  of 
w.iter  ali*orlied.  Thi*  te*t  al*oi  hrin:^>  out  the  fact  that  the 
.icci  It  r;ifi<l  iiuthod.  oi  te*tinL;  tli  .•  elasticit\  of  paint  tdm*  ein- 
pU«\ed  h\  paiiu  chemi*ts  is  of  jo  \alne  nide**  a  test  of  con- 
tractii)n  is  also  made.    To  ilhistra  e.tlijs  films  7,  13  and  14,  which 


o    the    paint    next    to    the   metal 
lake     tin-     mo*t      impertnealtfe 


Exhibit    A — Exposure    Test    of    Filrns    of    Treated    and    Non-Treated 


electro  |K:w«itive  ami  the  moi^tnre  tlu-  electrolyte  which  *t.irt*  the 
elcotrolyfieal  action.  i)recipitatin.u  the  metal  into  a  <olntii«n.  Air 
enjerinir  throni.;li  the  water  catises  a  reaction  whicli  retnrn*  the 
nutal  to  it*  oritjiiial  state,  oxide  of  iron,  commonly  called  rn*t. 
Acid*  an.unient  an<l  aid  this  electroK tical  action  and  when  the\ 
are  present  in  tlu-  water  accelerate  the;  destruction  of  the  metal. 

. .  TIi<>rpe  also  siate!?  llrat' s(»in€  acids  will  miitrali/e  the  etTect 
of  others  and  that  a  conthinatioii  of  certain  acids  will  stoj)  all 
corrosion.  It  is  also  proved  that  in  the  ahsetue  of  moi*tnre. 
or  jllirtlref  words,  tlu":  elect rolxtt*.  there  can  he  no  eleetrolytic.d 
actiott,  hence*  n«v  cbrrosioft-  Therefore,  in  selectin'..;  pi-itnent*  to 
make  a  paint,  we  shonid  select  "inhihitive"  pi;;ment*  which  neu- 
tralize the  acids.     ( "arhon.   heiny  a  stiniidati\e  ))iv:meiit   <  electro 

.rieuative.K  sh«:>td4Tiiever  he  ai)plie<l  next  to  metal. 

■ ..  It  'i5j. ^jieiivraHy  accepted   as  a   fact   tlK»t   a  paint   comj)osed  of 


Linseed  and  oAier  O 


will    *tretch    more   than    their   own 
a*  hrittle  a*  ylass  at  8  <lei;.    F.,  a 
\i-liii-li-   when  exposed  to  a  low    tet 


leiii^th    withont   hreakint;.   are 
id  have  no  \ alne  as  a  paint    ■ 
iperatnre.     ,  ..'     ;..,;,•..;•.-,    ..  .' 
'rho*e    film*   marked    with    the    hiter    "15"    were  haked   at    13.>  , 
<lei:.   F.,  which,  of  course,  properly,  speaking,  is  not  hakin;.:,  hut    - 
accelerated  <lr_\'in^.  '  . 

The   films  mmihered    from"  0  trt 
i;rade  of  i\(\   lead,   uronnd    in   the 


were   made    from    the   same 
jame   mill   an<l   haked   at    J.^0 
des.;.   h.     The  one  marked  (I  wa*  miled  with  raw    linseed  oil  and 


increa*td   four  per  cent  in  weit;ht. 
treated    oil-.    Iieated    to   ditTerent   dei: 
wa*  the  onl\    one  held  at  a  liiuh  <le 
make   a    heavy    viscon*   oil;    it    rerp 
volatile  oil  to  thin  it  to  a  workiti!:  c 


Cos.  1.  2  an<l  3  were  all  heat 
rees  of  temperattne.     .\o.  3  ■  • 
;ree  of  heat  lonu  eiionyh  to 
re<l    a    small    percentai^e   of    . 
msistency,  hnt  the  film  is  as    • 


thick  a'saity  of  the  others  made  fron  the  same  nnmher  of  coats,  '• 


r  i- 


i'- 


Exhibit   B — Exposure   Test   of   Sandblasted   Steel    Plates   Which    Were   Given  Two  Coats  of  Paint  and  Bolted 
Tender.,    No*.  7  to  12  Inclusive  Were  so   Placed    that   Water  from   the  Tank   pripped  on 


t3  Underframe  of  Locomotive 
Them 


in  fact,  till  raw  linseed  <mI  film  i*  tlfi  nier  and  more  frauile  than 
anv  other  in  the  *ame  uroni).  This  il^mon^trates  that  in  addition 
to    L'i\  inu    iirotection   a.;jain*t    the   ali*<li 


,  a'; conihiiiation  of  several  pigments  jjivc^  hetter  t>rotection  than 
a  sinyle  pi:,.;ment   paint,   prov  idin'.,:,  of  cour*e.   that   tin-  pii^nunts 

St.)  comhine<I  are  of  «litl'erent  <lei:ree  «'f  fineness,  thn*  complviiv.:  to  vi'inu  iirotection  a;jain*t  the  ali*<  rhtion  of  water,  the  he.it 
with. what  I'erry  calls  the  "latv  of  minitniim  void*."  i  helieve  treated  oil*,  if  not  lliinmi!  out  excesfively,  will  al*o  uive  more 
thai  the   several  pi.uments   also  Juiw   the   same   teiideiuv    that    a       protection   aL;.iin*t   attrition  than  the 


»ni\tnre  (^f  certain  acids  ha<,  as  explained  hv  TlK>rpe.  nanulv, 
to  iietnrali/e  the  electndytical  action. 

:.f  .As  all  authorities  ayree'  that  iti  the  al>*ence  oi  nioi*ttne  tlu  re 
ciiltl'te  ho  tfli-ctrolytic  actii.>iU.or  corr()*ioii.  in  -electin::  a  vehicle 
for'the  jtiliments  it  is  essential  that   an  "il   he   u*e<l   whicli   when 


-inl  oil  ji.'iint*.     .\s  the  air  dried   filn 


aw  or  "hnn.i.;""!'  hoiled   liu- 
s  ahsorhed  more  moisture 


11(1    l.in(iiiiiiiiv«'  I'.'iiutcr.*'  As*i)- 
in     flu-    h'ail-.K'ay    At/c    Gazette,-^ 


.Sic  U*l  <"i.mniiiu<-'*  rf|nirl.  .Ma*trr  (';ir 
cialion,  I'.'l.^.  Tin*  iipurt  was  al>«*tracte<{ 
Mi-iliafirti!    iiJitun.    ((ilidifr.    I''l.^.    |rau<-    ?-^l. 

T  Hv  ••Iniiip''  lioitcd  Iiii*t«i|^  nil  we  iiuaii  liil  tu  whicli  ilrit-rs  have  lieeil 
.tiMi'l;  it  i*  ilun  *r.l<l  as  liuili-d  litisi-ed  i>il,  althtiuuli  a>  a  inaUir  ui  r.u-t 
llii-   •■il    W.I*  iiixir   ImiiIc'I.     ■  .■ 


■:...■'  i^  * 
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tiian  t'u''  Iiakid  tilni>  aii<l  tlu-  films  liakol  at  25U  (leir.  les-''  tli^'i' 
llVose  <liit<l  at  135  <U'i;.,  it  is  evident  tli at  the  aC'cekratcd  dryini;; 
i>f  ]>:'.iiit>  liy  artificial  lieat  is  ck-siralile.  I'ractical  tv-t<  exposed 
'at  ii\e  ditTerent  i>oiiits  »)u  the  Santa  Fe  Lines  in  1V13  and  1914 
>ul''>tanliate  this  cuuehision.  ,  '■■■  \%-'  \:-  '-,'/.:'■'■'■'  '\  ■'''■^'V  ..■  ^:::  .' 
Kxhihit  IV  vyas  composed  of;  slee!  plates  wluclr  were  sand- 
filastetl  an<l  .yiven  two  coats  <»f  paint,  a  different  mixture  heinii 
apph<  (1  on  ei'.ch  pl;tte.  The  idates  were  ?>ohe<l  on  the  interior. 
(>t  a  steel  iinderriauie  of  a  c«nd-carl yintr  locomotixt"  tender.  Nos.; 
.1  to  r>  Avefe  in  .a  position   where  cOmj>arati\ely  little  Tno'isliire 


y;  As  carl)on^  are  inert  ttnd  not  s;ih;cct  to  cliamic  Ijv  the  adiolt;; 
ut  atids  or  alkali,  a  comhiilation  jtaint  with  a  carhon  Ui<^,  j^iouiwl 
in   heat-treated   lin<ec*l  oil,   will   niake  a   t;ood  over  or  fini>hiim 
coat/    Whvrtthr.c   coat.-   are  necessarv    or.  desired,  the  prinivr 
an<l  finishing  coats  sliould  l»e  mixvtl  tojictli^r  iti  equal  iKVrts.an*!, 
'ilVcd^:as  >a:>econd  ■  cotat.     These  paiirts:.  cwij -iic:  purclw^ed  for ;  less 
than  the  siH:a1epi'-:nieTVl  r<.d  lea<l  paints  caii  l»emade  hy  liainl/   \ 
As  the-  value  <»/  a  pr»>tecti\  e  paint  may  he  destroyed  l»\    ex' 
vcssive  itjje  of  thinners  or  1>\-  imiiroper  apjih'cation,  atrd  a>  tl*c; 
.■uiera^x.^  journe>nian  paiiner  knows  or.  cadres  tiltt  little  alnnrt'tlui 


Exhibit  C — Plates   Which   Were   Treated   the   Same  as  Those   in    Exhibit  B.  and  Were  then  Fastened  to  Roof  of  Passenger  Coach 


lanif  ill  contact  with  tlii-iii.  \os.  7  tO  12  were  under  a  ci>tefn 
wliicli  Kaked;  tluv  Iiecanic  thoronsihly  saluraied  with  water 
and  deposit*  washed    from   the  coal,  ,;.-;. 

Kxiiihit  ('  has  the  same  paints  as  Fxhihit  1'.  hut  the  plates 
were  fa'^tened  oil  the  roof  of  a  i>assenL:er  car.  which  was  used 
every  day  for  10  months  l)eliin<l  a  coal-ljurnifii:  locomotiw.  The 
effects  of  the  cimlers,sno>v,.raiii,  ice,  i'tc,  are  ap])arent  as  the 
rei^nUs  jvf  the  test  of  Exhihit  V>  atid  Kxhihit  C'  are  compara- 
tively the  same;  the  onl_\  ])aints  which  have  protected  the  steel 
.tii>  anv  Gonsiderahle  extent  are  those  mixed   witli   a  heat-treated 

V-T'lies-crvioe  tests  confirm  the  conchisions  drawn  from  the  filrri 
tests  and  prove  the  value  of  tlic  film  method  of  testinu  paints; 
N'ote  the  conditions  of  plate  7.  which  is  recorded  as  a  total 
laihire.  This  is  a  sin^^le  pigment  i»aint  (red  lea<l)  mixed  hy, 
hand  with  raw  linseed  oil.  The  film  made  with  the  same  grade 
of  red  lead  and  mixed  ]>y  hand  with  "hini}:"  hoik'd  linseed;  oil 
alisorhed  '  ^  i)er  ceiU  more  moisture  than  the  same  material 
i;round  in  a  modern  paint  mill.  It  proves  tlie  theory  that  a  paint 
properly  li round  -will  Jiive  hetter  service  and  will  lie  more  im- 
pervious to  water  than  the  liand  mixed  paints.  ;  '.•.■"'. 

As  retl  lead  is  worth  at  tvresent  (>'  j  cents  i)er  iH»und.  and  raw- 
linseed  oil  4.S  cents  per  ualloti.  and  as  25  pounds  of  red  lead  mixed 
with  one  i:allon  linseed  oil  will  make  approximately  I'.i  trallons 
of  paint,  this  mixtine  will  cost  $1.57'/'  per  yalloii,  iWt  countinii 
the  laltor  necessary  to  mix  it.,  .Vs  the  particles  t>f  pigment  ar<* 
comparatix  ely  lar;.;e  and  coarse  Svhen  mixed  hy  han<l,  tliey  con- 
tain a  numher  of  "voids"  which  increase  the  j)orosity  of  the  paint 
film  and  expose  it  1o  the.  action  of  the  destnictive  acids  w  hicli 
inay  lie  ^present  in  the  water.^:  ;  •.      '        /;;;';'•;:;;;.;';;.•  v'.^'---^ 

Steel  plate  11  luimed  with  a  comhination  i)f  rwT  lead  siliea 
silicates  (Asiiestine )  and  calcium  carlionate  t;ronnd  in  heat- 
tKated oil.  and  seco«<l  c<<ated  with  a  conrhination of  carhon  ^ind 
lia-ic  rarhouatq  of  lva«l.  liround  in  luat-treated  ;oil,  lias  jaiven 
riiiiarkahle  ser\ ice  tinder  very  severe  conditions  in  tliiee  dillferent 
te>t-,  thu>  proxiti'^  that  it  has  elemvuts  of  ureal  \alue  a^  a 
liaiut.  I  attriliute  its  ])reser\  ative  qualities  to  two  thhitis.^  tiu- 
impermiahility  of  the  oil  ohtained  hy  tlie  heat  treatment,  and 
tlu  ■■miiiimtnn  \(>id-«"  in  the  mixture  ol*taine<l  hv;  tlie.;ditTcr«.iit 
de,v;rees  of  fiueness  of  the  pri:UHUts  u-ed. 

In  connection  with  this  it  is  not  out  of  place  to  meulion  tiial 
tlu-  Atlantic  (itx  fiuci  test,  conducted  hy  the  American,  S<K-ietA 
for  Tevtin-  MateriaJji,  proved;  to  its.  satisfaction  that  suhlinied 
hhie  lead  was  tlie  he<t  iiractical  iiaint  piiinieiit  for  tlic  iirotection 
of  stti'l  and  as  this  i)ii:ment  is  exceedint;lv  fine  and  will  enter 
into  tlie  pores  of  the  oil,  I  have  iu»  hesitancy  in  recommendiiit; 
a-  a  primer  for  iron  and  Nttcl  a  comhination  j)aint  with  a  red 
lea<l  or  -uMinud  hhie  lead  hase  firourid  inau  oil  w  liicli  has  Ijeeii 
heat-treated.  •■-•.-:'■;.■,■■■■■<"'  ^~:.    .  '  ■••..^■-■;.         ■.■■■..;■  S  .^ 


conip<.>sitic)tv.  of'  the  material  he  is  errtploycd  to  appU;  it. liecoroes: 

ahsohUt'ly  necessary,  in  order  to   secMre  jiooid  re.siih*;  to  iisiv^ 

.;  intellt^Lfent:  and  otficieiit   si'pervjsion..  .    .v^^  '.  ;^     .    .  ^    ^       ' 


DEVICE  FOR  PI.ACIXG  AIR  PIMPS 


■  BY  VN.  S.  WIMTFORI* 

.:,    (General  Foreman.  Chicai^u  &  Norih  Western,  Milwaukee,  Wiite.-  : 

;  The  device  sliovin  in  the  accompany  ilhistrations  Is  jir  li«e  at 
tlieChicaiio  &  Xortli  Western  -hops  at  Milwaukee  for  hoistini: 
air  pumps  into  place  «>u  the  locomotives.  The  lU'vice  consists 
of  a  pole  to  which  ;ire  attacheil  two  Ioul:  chains,  and  a   s|K*cial 


Air   Pump    Being    Placed    in    Position   on   the    Locomotive    ;\ 
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chain  slinp  which  is  attached  to  the  air  pump.  The  pole  is 
made  of  2-in.  pipe,  the  lower  end  being  forged  and  welded  to 
fit  over  the  hand-rail  and  the  upper  end  provided  with  a  means 
for  attaching  the  chains  and  a  link  to  receive  the  hook  of  the 
upper  chain  block.  The  chains  are  long  enough  to  be  extended 
over  the  boiler  and  are  attached  to  the  hand  rail  on  the  other 


.'^-;.  Details  of  Chain  Slino  and  Pole,  with  Supportina  Chains 

side  of  the  engine  thus  securing  the  pole  in  the  desired  position 
over  the  air  pump  bracket.  The  air  pump  sling  is  shown  in  one 
of  the  illustrations  and  consists  of  a  belt  which  is  fastened 
around  the  central  part  of  the  pump  and  to  whicli  are  secured 
the  lower  ends  of  two  double  lifting  chains.  The  upper  ends 
of  these  chains  terminate  in  links  which  hook  into  the  lower 
chain    block. 


HELPING  THE  APPRENTICE* 


:i,   ::  ^,.  by  h.  e.  blackburn  •//./': 

-Y;  Apprentice  Instructor,  Erie  Railroad,  Dunmore,  Pa.  '     "-^ 

:.  In  the  majority  of  shops  the  hiring  and  firing  of  boys  is  left 
to  some  foreman  who  has  no  interest  in  the  apprentice  school, 
and  right  here  is  where  the  first  mistake  is  made,  for  the  judg- 
ment of  a  Solomon  is  needed  to  select  the  right  boy  for  a  cer- 
tain trade  and  unless  .some  one  person  who  has  the  school's 
interest  at  heart  is  held  accountable  for  results  the  value  of  the 
instructor  is  lost.       -> "  .■•  /■.■.■       •   '. 

If  the  instructor  wishes  to  win  oirt  with  boys  worth  while,  he 
"will  have  to  find  some  way  of  keeping  them  interested  in  a  line 
of  practical  work  in  connection  with  the  shop  problem  work. 
To  do  this  he  will  have  to  have  a  strong  personality  so  as  to 
resort  to  tact,  for  mother  wit  and  common  sense  is  the  only 
"dad"  to  whip  boys  into  line  for  mechanics. 

A  boy  may  like  you  personally,  but  he  may  hate  your  methods 
of  discipline — it  is  fatal  to  force  a  boy  to  do  a  thing  against  his 
own  limitations.  It  is  far  better  to  try  him  out  on  something 
more  to  his  liking  until  you  can  get  him  to  see  things  in  the 
proper  light.  To  do  this  you  will  have  to  overlook  his  many 
shortcomings  and  become  his  only  aid  when  he  is  up  against  a 
hard  proposition.  The  primary  aim  of  the  instructor  should  be 
to  teach  the  boy  by  actual  example  because  the  eye  is  the  great- 
est educator,  and  objects  and  not  books  are  the  prime  factors 
for  a  lasting  impression  as  to  how  the  work  should  be  done. 
Books  and  theories  have  their  place,  but  not  with  a  first  year 
apprentice,  for  the  average  boy  who  "sees"'  the  wheels  go  around 
will  immediately  want  to  know  why  they  turn,  and  what  makes 
thein  go;  that  is,  if  he  is  the  right  kind  of  a  boy  to  learn  the 
trade. 

Instead  of  giving  all  the  boys  a  general  lecture,  which  is  liable 

'Entered  in  the  prize  competition  on  "How  Should  Car  Inspectors  Be 
Trained  and  Developed,  and  What  are  Their  Qualifications?"  which  closed 
October  1. 
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to  lead  to  "heave  ho"  methods,  iave  a  heart  to  heart  talk  with 
each  boy  relating  to  the  work  he  is  doing  in  the  shop;  give  him 
some  problems  that  specially  cove  r  his  work,  but  do  not  tell  him 
all  that  you  know  about  the  subiect.  It  is  better  to  make  him 
work  out  his  own  salvation  from  the  study  of  models  and 
charts.  .--.-^  '•';.'"'■.  •.I  ■•■•'v/'""'.  ■.>^.-''.''^'-^'^"''  -y:^ 

Another  fatal  mistake  is  that  tie  average  instructor  does  not 
know  what  is  going  on  in  the  sHop  between  the  foreman,  me- 
chanics and  the  boy,  for  while  thp  instructor  is  trying  to  show 
the  boy  some  up-to-date  method  o^  working,  the  shop  force  may 
be  coaching  him  to  do  the  work  tiwenty  years  behind  the  times ; 
this  keeps  the  school  and  shop  eficiency  down,  simply  because 
the  boy  does  not  know  where  he  is  at.  If  the  boy  is  to  become 
proficient  he  must  know  why  he  dees  the  work  a  certain  way,  so 
as  to  use  as  few  tools  and  movements  as  possible.       •"  V-^, .;?>'•■ - 

If  the  boy  spoils  a  piece  of  worft  after  you  have  been  careful 
to  show  him  how  it  should  be  dohe,  don't  "flare  up,"  but  find 
him  more  material  and  keep  him  at  it  until  he  makes  good ;  then 
compliment  him  on  the  results  and  move  him  on  to  some  better 
work.  If  he  continues  to  improve  inake  him  a  teacher,  to  show 
the  next  boy  in  line  for  the  work  how  it  should  be  done.  It 
will  please  the  boy  and  help  the  instructor,  to  say  nothing  of 
making  him  one  of  the  "props"  of  the  school.  He  will  soon  learn 
to  pull  for  himself  and  try  to  pass  the  boy  ahead  of  him.  And 
if  you  can  teach  him  that  skill  is  only  a  matter  of  intelligent 
labor,  and  that  higher  mathematics  are  not  needed  to  work  out 
his  daily  problems,  you  will  soon  ha\ie  a  boy  for  the  trade  worth 
while,  for  first  hand  knowledge  is  the  lasting  knowledge  that 
counts. 

Avoid  going  over  the  same  subject  again,  but  compare  any 
new  subject  to  the  past  studies,  if  possible.  As  every  boy  has 
a  natural  dislike  for  some  part  of  the  trade,  it  is  well  to  en--, 
courage  them  to  become  proficient  in  that  part  that  they  like 
best,  so  that  their  abihty  as  mechanics  may  be  recognized  long 
before  they  are  out  of  their  time.       I  ':.•.'...:.'"•     ii''^-?.:'^^' ':'>:' 

.  •  In  order  to  help  the  apprentice  so  that  he  can  help  himself, 
build  a  small  shop  and  equip  it  with  machines,  benches  and  tools 
(not  junk),  or  set  apart  some  machines  and  benches  for  the 
boy's  use  in  the  shop,  so  that  he  can  \work  on  regular  shop  out-  > 
put  work.  Next  give  him  a  living  w^ge,  so  that  he  can  support 
himself,  and  you  will  get  more  man  at^d  less  "kid"  for  the  money 
expended.  As  soon  as  he  can  do  a  (good  job  on  a  day  work 
scale,  let  him  have  all  that  he  can  itiake  at  piecework.  Don't 
merely  give  him  a  certain  per  cent  t  f  it,  if  he  does  the  work 
correctly.       ,..-•;-..-.•.     <-     --    -  .        ..:•-.  -...,•..     .-       •.. 

Place  the  larger  boys  in  the  erect  ng  shop,  and  the  smaller 
boys  on  machines  until  they  are  able  to  cope  with  the  heavy  work. 
While  in  the  shop,  if  the  boy  likes  t(  draw,  give  him  a  set  of 
drawing  instruments  and  let  him  handle  the  shop  drawing. 
Later  on  let  him  try  to  design  some  tool  to  help  the  shop  output 
along.  Advance  the  boy  who  does  not  like  to  draw  as  fast  as  he 
understands  how  to  clamp  and  chuck  work  on  the  machines.  Be 
sure  that  he  understands  how  to  gririd  cutting  tools  and  how; 
to  use  the  proper  feeds  and  .speeds  t(j  get  results.  Make  him 
watch  you  file  and  chip,  not  some  "huiicie''  who  is  "choking  the 
hammer  to  death."  =  •;>-"l- .<.'.' '"■^•:. 

If  you  find  a  boy  who  thinks  he  knqws  it  all  let  him  build  a 
model  locomotive;  it  may  change  his  rriind.  If  you  have  a  boy 
who  does  not  realize  his  capability  draw  him  out  by  having  him 
help  the  boy  who  knows  it  all,  and  then  remove  the  boy  who 
talks  and  does  nothing.  It  will  shame  one  and  encourage  the 
other.  It  is  good  practice  to  let  one  boy  criticize  the  other  boy's 
work  at  any  time. 

While  he  is  in  school  teach  him  the  names  of  the  various 
tools  and  their  uses  in  the  shop;  in  fact  keep  a  model  tool  room 
in  the  school.  Next  start  him  out  on  lettering  and  straight  line 
drawing.  Also  explain  the  three  views  of  an  object  that  are 
required  in  a  drawing.  Then  let  him  make  a  free  hand  sketch. . 
If  he  does  not  like  to  draw,  do  not  wpste  any  more  time  or' 
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paper  trying  to  teach  him  after  he  can  make  and  read  a  fair 
looking  print. 

It  is  good  practice  to  have  the  boys  debate  on  subjects  such 
as  the  standard  ways  of  doing  work.  If  the  boy  is  encouraged 
to  read  railroad  magazines  and  talk  in  school  he  will  (if  you 
have  the  right  kind  of  a  boy)  see  new  things  in  the  journals 
that  will  start  him  to  figuring.  Keep  the  school  open  at  night. 
Organize  a  band  or  an  orchestra.  A  wireless  club  will  be  the 
means  of  bringing  in  boys  who  like  to  fool  with  wire  and  bat- 
teries, and  so  you  may  find  good  material  for  an  electrician ;  in 
fact,  do  anything  to  keep  the  boy  off  the  street,  for  one  season 
on  the  street  has  ruined  more  boys'  chances  than  any  other  cause. 
Later  on  you  will  have  an  organization  whose  team  work  in 
baseball  and  football  will  give  the  school  a  good  advertisement 
wherever  they  go. 

As  regards  the  future,  much  depends  on  the  railroads  and  the 
class  of  instructors  they  employ  to  educate  the  apprentices. 
Germany  has  proved  beyond  doubt  that  it  pays  to  educate  and 
develop  the  mechanical  genius  that  is  going  to  waste  in 
.\merica.       ■■■    "..V-;'.;  '•  .   .J'-  :X'v-''} -::     •'..  •■  v;~'-'C-  .;---^-\-:";i/"'      "  ••■;   '^- ■' 


castings  large  enough  to  produce  10  to  20  rings'  eacli.  Both 
heads  of  the  boring  mill  should  be  used,  one  for  turning  and  the 
other  for  boring,  both  operations  being  done  at  the  same  time. 
The  casting  should  be  finished  on  the  inside  and  on  the  outside 
before  the  forming  or  cutting-off  takes  place.  Our  method  of 
cutting  off  these  rings  is  shown  in  Fig.  2.  The  tool  in  the  right 
head  cuts  into  the  inside  of  the  tub  the  same  as  though  an 
L-shaped  ring  w'ere  being  made.  The  tool  in  the  left  head  cuts 
oft'  the  ring  from  the  outside  and  is  so  placed  that  it  runs  a 
trifle  off  the  line  of  the  inside  tool,  thus  separating  the  ring 
from  the  tub  and  forming  the  "Z"  section  at  the  same  time.  No 
broken  edges  are  caused  by  the  tools  going  through  and  tearing 
the  iron ;  all  the  comers  are  absolutely  square.  This  operation 
is  continued  until  all  of  the  rings  are  cut  from  the  casting.  Snap 
gages  are  used  to  gage  all  of  the  rings  while  they  are  being 
made  on  the  mill.  There  is  no  second  machining.  The  cost  of 
machining,  as  described,  is  6  cents  each.  Either  the  Z,  L  or 
T-shaped  rings  may  be  made  with  gang  tools  cheaper  than  by 
the  method  described,  but  by  so  doing,  the  rings  cannot  be  as 


PISTON  VALVE  PACKING  RINGS* 

:;'!v.'\';;   .i'-'-.-^         (PRIZE  ARTICLE) ^:; //:;r---?^ :■■/::.,  ;■: 


■.■v';;.-;';;^  ■'""■' ■  by  w.  f.  lauer    '  ■  ''"■   ■'■■■■-.;■  i-MV- 

'-'.:-V;;'  :        General  Foreman,  Illinois  Central,  Memphis,  Tenn. 

.'  A  successful  steam  locomotive  depends  largely  on  a  perfect 
valve.  It  matters  not  how  good  a  locomotive  may  be  other- 
wise, if  an  inferior  valve  is  used,  or  if  the  valve  is  not  properly 
taken  care  of,  the  locomotive  is  a  poor  revenue  earner.  There 
are  three  vital  points  to  be  considered,  and  each  is  essential  to 

'  the  efficiency  of  the  locomotive ;  these  three  points  are :  Kind 
of  valve ;  its  construction,  and  its  maintenance. 

The  best  valve  is  the  piston  valve,  as  it  is  the  most  equally 
balanced.  The  best  constructed  valve,  considering  the  work  that 
is  done  on  it  in  the  shop  and  the  rotmdhouse  as  well  as  its 
service,  is  what  is  known  as  the  "built-up  valve."    This  consists 


2^ 
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This  corner  keeps  packing 
in  place  if  ring  breaks 


'■;.■',    '.*. 


Fig.  1— Application   of  the  Z-Ring   Packing  to  Piston  Valve*  :; 

of  two  spiders  made  of  cast  steel,  one  spool  or  body  made  of 
grey  iron,  two  bull  rings  and  four  packing  rings.  The  bull  rings 
should  be  of  good  material,  sufficiently  hard  to  avoid  excessive 
wear.  The  packing  rings  should  be  of  a  high  grade  cast  iron, 
that  will  retain  its  life  or  spring  under  the  use  of  superheated 
steam.  (There  is  an  iron  on  the  market  today  that  fulfills  this 
requirement.)  The  ring  should  be  of  the  Z-shape  type.  This 
type  is  better  than  the  rectangular,  L  or  T-shaped  rings,  for  the 
reason  that  it  is  so  constructed  that  in  case  of  breakage  the  parts 
of  the  ring  will  not  work  out  of  the  groove  (see  Fig.  1),  thus 
eliminating  the  possibility  of  the  broken  parts  of  the  ring  knock- 
ing out  a  cylinder  head  or  breaking  the  valve  bushing  and  caus- 
ing an  engine  failure.  When  this  type  of  ring  breaks,  the  only 
result  will  be  a  "blow"  in  the  valve,  and  the  engine  will  be  able 
to  take  the  train  to  its  destination  with  the  broken  parts  of 
the  ring  in  place.  ;•  ••vV*%'^^  .y:/  .V:  C-V.;  vrfv^' 

•'':;■•'       The  Z-ring  should  be  machined  on  a  boring  mill,    from  tub 

■'.■.  "■:■''■         *  Entered    in    the    Piston    V'alve    Packing   Ring    Competition,    which    closed 
;..;;;    October  1,  1915, 
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Fig.  2 — Method  of  Cutting  Off  Z-Shaped   Packing   Rings  for  Pistoftv  ' 

Valves  ;..    .; 

carefully  machined  and  the  saving  in  engine  failures  more  than 
makes  up  for  the  extra  cost  of  machining  the  rings  one  at  a 
time.   '.>■  ■y^:i-['.:K--:<.^;-\  ./■   '::/y=/.::r_    ^'  -; '--5:;- 1^--.-"  ■^>";: '  .Kl-.'-'^^-!^-.' ;?  ■'^■'■'■' 

We  are  operating  passenger  engines  65  miles  per  pint  of  super- 
heater valve  oil  and  we  have  a  test  engine  that  has  made  over 
300,000  miles  with  one  set  of  valve  and  cylinder  packing  rings. 
/We  average  125,000  miles  for  valve  packing,  or  in  other  words, 
our  engines  usually  run  from  shopping  to  shopping.  When  you 
consider  the  expense  in  the  roundhouse  for  removing  and  apply- 
ing valves  due  to  their  having  been  reported  blowing,  etc.,  it  is 
well  to  look  into  the  following  suggestions  for  maintaining 
valves.  The  valve  rings  should  not  be  turned  over  1/16  in. 
larger  than  the  valve  chamber,  preferably  1/32  in.  if  the  rings 
are  made  from  good  iron  and  the  valve  chamber  and  packing  is 
smooth.  If  the  rings  are  turned  too  large  for  the  valve  chamber 
the  ring  is  oval  when  it  is  placed  in  the  chamber  and  bears  heavy 
on  two  points,  causing  the  locomotive  to  "blow"  slightly;  this 
blow  means  more  lubrication  and  the  burning  of  unnecessary 
fuel.  In  addition  to  this  the  ring  will  cut  a  shoulder  on  the  valve 
bushing.  •,.:../. 

Valve  chamber  bushings  should  be  bored  every  time  the  engine      , 
receives  general  repairs.    If  it  is  necessary  to  renew  valve  bush- 
ings, they  should  be  left  small  enough  so  that  they  can  be  re-     \ 
bored  after  they  have  been  placed  in  position.    It  is  a  hard  mat- 
ter on  our  present  two  bushing  type  cylinders  to  draw  them  into 
the  chamber  exactly  parallel,   and   unless  they  are  parallel  the 
valve  will  not  work  freely  and  this  is  the  cause,  in  most  cases, 
of  so  many  valve  rings  being  broken.     The  reason  for  re-boring     • 
all  valve  chambers   at   general   repairs   is  that  they  are   always 
worn  at  the  port  ribs  and  even  if  it  is  only  slight,  so  it  can  hardly 
be  noticed,  it  will  cause  trouble.     On  high  speed  engines,  when 
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valves  travel  very  fast,  these  worn  places  cause  the  rinus  and 
the  valve  to  jump,  which  is  the  cause  of  most  of  the  valve  trouble. 
If  this  were  followed  up  more  closely  a  greater  saving  could 
be  made  in  locomotive  operation. 


dearlv    shown    in    one    of    the 


the  inside  tools  to  he  raised  \>hen  finishing  wedges.     The  ad- 
justment   of    the    main    head      or    both    shoes    and    wedges    is 


illustrations,    which    shows    both 


^  •:.;.■• 
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QUADRUPLE  TOOL  FOR  PLANING  SHOES  AND 

^'■■>v^  •■  i  -vS-  \:  •' ;  ^      WEDGES,;::-  V'-':X^"r-y^-  :•'•:&> ' 

:/':'-r,^  BY  E.  A.   MURRAY  -^''^ 

.  .      '       Master  Mechanic,  Clhesapeake  &  Ohio,  Clifton  Forge,  Va.         '   '- 

The  methods  used  in  machining  shoes  and  wedges  at  the 
Chesapeake  &  Ohio  shops  at  this  point  differ  somewhat  from 
ordinar>-    shop   practice.      Special    planer    tool    holders    are    used 


classes  of  work  set  up  on  one  machine. 

it  will  he  noted  that  the  tool  post  studs  extend  considerably 
bejond  the  face  of  the  special  lool.  This  extension  is  used  to 
provide  a  holder  for  the  tool  w^iich  is  used  for  the  purpose  of 
finishing  the   bottom   of   the    frime   fit   after   the   flanges   have 


been   finished.  ;';"■•'■:•': 

The  chucks  on  which  the  she 
castings  on  the  upper  faces  of 


■s  and  wedges  are  set  are  box 
ivhich   are  placed   a  number   of 


T-head  bolts.  These  bolts  are  t  ghtened  from  the  bottom,  and 
the  heads  are  roughened  to  prevent  the  ends  of  the  castings 
which  hear  against  them   from  dipping  when  clamped   in   place 


y  '   ^  ;  ■'  rv      "  ■ 
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which  permit  the  finishing  of  the  two  flanges  both  inside  and 
outside  at  the  same  time,  and  both  shoes  and  wedges  are  set 
up  on  a  chuck  which  securely  holds  them  and  requires  very 
little  work  in  setting  and  clamping. 

The  main  head,  which  fastens  on  the  tool  post  proper,  con- 
tains four  auxiliary  tool  posts  and  four  cutting  tools.  The 
construction  of  this  head,  as  shown  in  detail  in  the  drawing,  is 


by  the  set  screws  at  the  end  of  thejchuck.  '74' ".    /.  ?'• ,  .-^  '; 

This  device  was  developed  l)y  al  machinist  in  the  shops  at 
this  point,  and  has  made  it  possillle  to  finish  cast-iron  shoes 
and  wedges  at  a  cost  of  from  six}  to  seven  cents  each.  The 
work  is  done  on  an  old   Niles  placer  with   a  60  in.   by  20  ft. 


*■;. 


"V 


Method   of  Setting    Up  Shoes  and   Wedges  on   the   Planer 


//fi  in  two  parts.     The  part  containing  the  outside  cutting  tools  is 

.*';.':  secured    directh^    to    the   tool    post    of   the   machine,    and    above 

•;y/'J  this   is   placed  the   part   containing  the   inside   tools.     The   bolt 

■■;•;;:  holes  in  this  are  slotted  for  vertical  adjustment,  thus  allowing 


Method    of   Adjusting    Tools   for    Finishing    Shoes    and    Wedges 

bed,    and    only    one    setting    is    requirejl    to    finish    all    but    the 
driving  box  faces  of  the  castings. 
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^    .STANDARDIZATION  OF  CRANE  MOTORS      : 

"  ■'  At  the  eighth  annual  convention  of  the  Association  of  Railway 
Electrical  Engineers,  held  at  Chicago,  October  18-22,  a  report 
.-.was  made  on  the  standardization  of  crane  motors.  The  com- 
mittee, of  Avhich  H.  C.  Meloy,  New  York  Central  West,  was 
cliairman,  made  a  study  of  the  existing  conditions  of  traveling 
crane  equipment  in  railway  shops  and  found  matters  in  a  rather 
chaotic  condition,  so  far  as  any  attempt  at  the  standardization 
or  uniformity  of  a  motor  sizes  is  concerned.  The  capacities  of 
the  cranes  vary  from  1  ton  to  150  tons,  and  between  these 
limits  there  are  25  different  sizes.  The  motor  horsepower  for 
the  main  hoist,  bridge  and  trolley  movement  for  the  cranes  of 
definite  capacities  also  showed  a  great  variation. 

After  carefully  analyzing  the  problem  with  a  view  to  fully 
meeting  the  needs  of  the  modern  locomotive  repair  shops  and 
at  the  same  time  reducing  the  number  of  different  crane  capaci- 
ties to  a  minimum,  the  committee  suggested  the  following  nine 
crane  sizes,  the  capacities  being  in  tons:  2,  5,  10,  15,  30  (single 
and  double  trolley),  60,  75,  120  (double  trolley),  150  (double 
trolley).  The  30-ton,  50-ton  and  120-ton  cranes  each  having 
the  double  trolley  hoist,  will  actually  reduce  the  number  of  sizes 
to  tiie  following:  2,  5,  10,  15,  30,  60  and  75.  The  committee 
also  states :  "There  may  be  individual  preferences  on  the  part  of 
man}-  engineers  for  odd  sizes  of  cranes,  but  it  is  no  trade  secret 

/;  i-that  odd  crane  sizes  specified  by  railroad  engineers  usually  are 
made  up  as  a  compromise  equipment  from  a  few  standard  sizes, 
and  not  always  with  the  best  results  for  eithej  the  crane  manu- 
facturer or  the  railroad  company."  >'.l.^-^  V'-V  .•' v-*' •/'?;■•"•  ;' 
'■:Ji,  It  would  seem  that  the  crane  sizes  recommended  will  readily 
take  care  of  practically  all  conditions  of  shop  operation,  as 
follows : 

2-ton  crane  for  machine  bays. 

5-ton  crane  for  machine  or  erection  hays,  material  yard,  etc. 
10-ton  crane  for  machine  or  locomotive  bays,  blacksmilli  shop,  yards,  etc, 
15-ton  crane  for  the  boiler  shop.        ■-;■"■.'-      . ' ' ''>  ''''i.:' •  ;.-    V.  •.  ''      ;■..■■). 
30-ton  crane  for  the  boiler  shop.  '_         "  ".   .   '     ' 

■:,-::%20  and  150-ton  cranes   (60  and  75-ton  hoist)   for  locomotive  erecting  bays. 

i';j.  The  committee  also  made  a  study  of  the  operating  speed  of 
the  main  hoist,  bridge  and  trollej'  movements  of  the  various 
sizes  of  cranes.  From  the  data  obtained  from  the  manufacturers 
of  cranes,  the  average  hoisting  speed  for  the  different  sizes  was 
found  to  be  as  follows:  ;.;./xv;:.;- ..\^vw.  j;:C.}^ 

•,;''  2  ton. . .;,ii"l .:.'...»■; »:'.i ..'.».;..'<•;■.'. .-i'Hi. ..>:•..•...  .35   ft.  per  minute 

^■■.-'.  5  ton.....;...'...:... ..;..•...........  .30   ft.   per  mjnute 

•  .-'.'  10  ton 25   ft.  per  minute 

1 5  ton 20   ft.    per  minute 

30  ton 20  ft.  per  minute 

60  ton 8   ft.   per  minute 

75  ton .;;.....»..•,..-..<»..,..    7   ft.   per  minute 

120  ton ..'.».......,...«..,.'.....   8  ft.   per  minute 

150  ton. ..,,».;,..».. «.,.*Vi  ;»*-»V«».»>v.V»  ••■•.i.   7  ft.   per  minute 

Regarding  the  bridge  travel  speed,  the  manufacturers  com- 
monly employ  a  formula  of  60  lb.  tractive  eflfort  per  ton  of 
weight;  this  is  liberal  to  allow  for  inaccuracies  in  the  runway 
gage,  excessive  friction,  etc.  Although  the  information  received 
by  the  committee  was  not  complete,  the  data  furnished  for 
bridge  traveling  speed  is  approximately  as   follow  s : 

2-ton  crane 150  to  300  ft.  per  minttte 

5-ton  crane 300  to  350  ft.  per  minute 

10-ton  crane 250  to  300  ft.  per  minute 

15-ton  crane 250  to  300  ft.  per  minute 

30-ton  crane 200  to  250  it.  per  minute 

•;.  60-ton  crane 150  to  200  ft.  per  minute 

75-ton  crane 1 50  to  200  ft.   per  minute 

120-ton  crane 1 50  to  200  ft.  per  minute 

1 50-ton  crane 1 50  to  200  ft.  per  minute 

Trolley  or  cross  trolley  speed;  5  and  10-ton  cranes,  125  to  ISO  ft.  per 
minute;  15-30,  100  ft.  per  minute;  60-75  and  120-150,  80  ft.  per  minute. 

The  data  for  the  sizes  of  the  main  hoist  motors  is  also  tabu- 
lated below,  but  the  committee  pointed  out  that  it  was  not  to  be 
considered  as  a  recommendation,  as  further  investigation  should 
be  made:;..  ,  .^..  .^..  ..-<.•        .j.    .. :  ..    ..;       .     >  .. 

S-ton  crane .i,'. . >  . .  ^^ ;. 14  horsepower 

10-ton  crane ,....-■...• . .  t  :• 22  horsepower 

15-ton  crane 25  horsepower 

;'  20-ton  crane i.31  horsepower 


25-ton  crane^.'.i 

30-ton  crane. . . 

40-ton  crane.  .  . 

60-ton  crane... 

75-ton  crane.  >. 


.  « ••  •  *  -*  ^-  .f  .•  ^.*  •  «i  • 


.35  horsepower  '■■-'.f.-.  v 

.  38  horsepower  =.' ■.■-'^" 

, .  45  horsepower  •'='    .'.'.^ . 

.57  horsepower  •.,.;  T; . 

.  .60  horsepower      "-.' 


The  committee  did  not  feel  justified  in  making  any  definite  ' 
recommendations,  but  it  is  the  desire  to  standardize  not  only  -■ 
the  motor  sizes,  but  the  motor  outHnes,  phase  templets,  motor .-' 
shafts  and  key  weights.  The  great  advantage  of  such  standardi- .. 
zation  in  crane  motors  w  ould  be  the  reduction  in  the  number  of  I  ■ 
Spare  parts  to  be  carried  in  stock  and  the  greater  ease  in  making ;. 
repairs  or  replacements.  .^*■  -  .' •;   ^^=,-V.    '^     ■ -v::  ^  \'~v'>  ' 


START  THE  APPRENTICE  RIGHT* 


:.:-;•;..:;.■■:.:;.":_-..;"    BY  AN  OLD-TIMER      ;'    "    -.•.•■■ -C    •_;;•,-;:  ■.■.^^l■.^ 

Of  late  years  tJie  average  apprentice  boj-  who  starts  an  appren- 
ticeship does  not  do  so  from  the  desire  to  become  a  good  me- 
chanic in  his  chosen  trade,  but  takes  it  up  simply  because  it  is  a 
"job.'"  Most  persons  are  misplaced  because  they  choose  their 
work  in  a  haphazard  way  when  they  start  out  in  life.  They  and 
their  employers  waste  years  in  the  "trying-out"  process.  Start- 
ing right  is  the  root  of  the  whole  matter.  The  average  appren-- 
tice  boy  is  incapable  of  self-analysis  and  the  best  way  to  help ' 
him  is  to  try  him  out  to  see  if  he  is  really  interested,  or  will 
become  interested  as  he  advances.  It  is  a  fact  that  the  first  six 
months  of  his  shop  experience  is  a  good  criterion  of  what  his 
conduct  will  be  during  his  apprenticeship.  V  *.--;~  ..:.,■.  ■  ■■  '■"■ 

There  are  many  ways  of  stirring  up  the  necessary  ititerest  In' 
i  boy,  chief  of  which  is  the  extensive  apprentice  instruction 
schools,  hut  in  a  shop  which  has  no  special  instruction  for  ap- 
prentices I  believe  the  best  way  to  help  them  succeed  is  to  start 
them  right.  By  this  I  mean  that  some  certain  good,  honest  ■ 
mechanics  should  be  selected  to  handle  every  apprentice  when- 
he  first  starts  his  trade.  •--, 

:^:-  Take  a  young  man  who  starts  to  work  the  first  morning  w'ith 
a  new  pair  of  gloves  on  his  hands  and  let  him  work  with  a  good 
mechanic  who  has  been  through  the  mill  and  has  found  out  that 
gloves  are  not  necessary — in   fact  are  a  hindrance  to  accurate 
work — and  it  won't  be  long  before  the  boy  will  throw  his  gloves : 
aw-ay.     This  training  is  invaluable,  for  once  a  boy  finds  he  can^ 
work   without  gloves  he  will  never  buy  another  pair.     I   speak 
of  this  one  item  for  I  notice  that  boys  to-day  are  too  anxious 
to  keep  their  hands  soft  and  white,  and  will  sacrifice  their  repu- 
tation for  quantity  and  quality  of  work  to  protect  their  hands.; 
One  of  the  very  first  things  that  an  apprentice  should  learn  is 
that  he  is  engaged  in  labor  that  will  toughen  his  hands  and  that . 
a  good  mechanic  can  be  picked  by  the  condition  of  his  hands. 

Another  great  help  to  an  apprentice  boy  is  to  teach  him  prompt- 
ness. Take  a  boy  that  gets  to  work  at  the  last  minute  and  gets 
ready  to  go  home  five  minutes  before  the  whistle  blows  at  noon 
or  night,  and  you  will  find  he  isn't  one  of  the  best  mechanics: 
in  the  shop.  I  believe  an  apprentice  should  be  taught  to  be  on 
time  in  the  morning  and  do  a  faithful  day's  work.  Very  often 
we  hear  the  argument  that  an  apprentice  gets  such  small  pay 
that  he  shouldn't  work  very  hard.  When  you  hear  an  appren- 
tice talk  like  that  you  can  safely  say  that  he  is  not  interested  in 
his  work. 

When  I  was  an  apprentice  I  liked  some  jobs  so  well  that  I 
could  hardly  wait  for  the  night  to  pass  to   start  at  the  work 
again.    I  worked  for  a  foreman  who  was  interested  in  his  work 
and  he  seemed  to  instill  interest  in  me  also.    Very  often  we  had^ 
disagreeable  jobs   to  do,  but  the   foreman   would   come   around 
with  a  smile  and  tell  us  the  quicker  we  completed  the  hard  job; 
the  quicker  we  would  get  a  better  one.     By  these  methods  our ' 
foreman  was  known  as  a  "real"  man,  for  he  had  a  kind  word  • 
for  everyone. 

This  suggests  the  thought  as  to  how  an  apprentice  should  be 

•Entered  in  the  prize  competition  on  "How  Should  Car  Inspectors  Be 
Trained  and  Developed,  and  What  are  Their  Qualifications?"  which  closed 
October  1. 
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till'  inside  tools  to  lif  raiso<i  uluii  tiiii-liiiit:  \\itlL;c.->.  'liic  ad- 
jii^timul  oi  tlu'  main  lu.nl  i|>i"  liotli  >Iioc>  an<l  woduvs  is 
rhaii>  >lio\\n  in  oiu-  oi  tlu-  ■In^tratioii-.  uliicli  >li<>\vs  I>(»tli 
ilas>cs  <>l   work   >«.t   iiji  (Hi  om    traihiiic. 

h  will  Iif  iioto'l  tliat  tlif  toolli)i)>i  stinl>  ixti-ml  coii^idcraMy 
l>i>(iii(t  tlu'  lai'f  ot  the  ■s|iii"ia!  t|>ol.  'riii>  (.■\tvn-ion  i>  iise<l  to 
]'ro\iiK'  a  lioUlir    I'lr  tin-  tool   wllirli  i-   ii><.-(l    I'or  tin.-  j)nr)>OM'  oi' 
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Tlu'  cliiick^  on   wliirh   tlu-   >Iiu 
■    ra>tini:s  on   tlu'   njiiKr    facts  of 
■    The    null)<Mi>    n>.c»l    in    niacliinin:^    -.liois    and    wt'd.ms    at    the       T-iliad   holt-.     'IIh^i'   lioUs  are  t 
if'lu  >apeak»'  vV    ( )iiiu   shop^   at   tiii^   point   <liiTir   sonicuhat    from       tlu-   lit.uls    an-   roii-;luiu<l    to   )Mt 
ordinary    >hop    practice.      Special   planer    tool    lioldcr>    are    ii>ed       which   hear  a.«ain>t  timn    from    ^ 
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Details  of  the  Quadruple  Tool   Holder 


uhich  ficrmit  the  fini^hini:  (if  the  two  l]anue>  hoth  itisicK  and 
outside  at  the  same  time,  and  hoth  .-.hoes  and  wrdLie^  are  >et 
up  t>u  U  clinck  whicii  secnrefv  lioMs  them  and  reiiuire*  \ery 
little   work   in   setting;   and   el;im]iim:. 

..  'I'he  tTiain  hea<i,  A\liich  la^teii^  on  tlu'  tool  jxi^t  proju-r,  eon- 
tain>\t«lir  .ailviliarx  tool  jio^ts  and  'onr  cuttini;  tt>oIs.  The 
ctnistrurtion  of  this  he.-MJ.as  !»liowii  in  <ietail  in   the  drawin.;.  i- 


m 


.vM 


Method  of   Setting    Up   Shoes   and   Wedges   on   the   Planer 


-•'•  '  tM  two  narts,  -  TIk-  iKirt  comatHiiii^  the  ont^iiK   enttinu  tools  is  ,«  »i.  ^     *    aj      »        -■-     ■     *       r-       «.         eu  ^   v»/    , 

..-..."       v";  •  '    ■  ■■    ■  '  ■    .:  .  Method    of    Adjusting    Tools    for    Finishmg    Shoes    and    Wedges 

.;*;StCHrc«l    directly    to"  tbt--  ttM>l  ■  jmst    of    the    machine,    and    aho\  e 

.      :  tliis   is   placed   the   part    coittaininjj    the    in^.h    tooN       The    holt  I'C.!.    and    only    one    scttin.u    i»    rcpiiri 

V-liofes  in   thi-  are  -lotted:  for  vertical  adjustment,  tlui-  allowinu  dri\iii;:  liox   face?  of  tilt  castiijfjs. 
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^STANDARDIZATION  OF  CRANE  MOTORS 


•:;;  At  tllf  eiulitli  ainnial  coiwtntion  olt  the  Assdciatiort  of  Raihvay 
■Electrical  Knjiineers.  held  at  Chicago,  Gctoher  lS-2_'.  a  report 
was  made  on  the   standardi/ation  of  crane  motors.     The  com- 

[mittee.  of  wliich  H.  (".  Mehn.  New  V«>rk  ("etitral  West,  was 
cliairman.  nia<le  a  study  of  tlie  existin;^  condition-  of  traveling 
craut?  etjiiipnient  in  railway  shops  and  found  matters  in  a  rather 
cliaotic  ciindition.  so  far  as  any  attempt  at  the  standardization 
ar  imiformity  of  a  motor  sizes  is  concerned.  The  capacities  of 
the  cranes  vary  from  1  ton  to  13()  tons,  and  hetweeii  these 
limits  tlK?re  are  2?  ditTerent  sizes.  The  motor  horsei)ovver  jfpt 
the  main  hoist,  hridue  and  trolley  movement  for  the  cranes  of, 
definite  capacities  also  showed  a  irreat  variatit)n. 

Alter   carefully    anaKzint:   the   prohlem    with   a   view   to    fully 
trieeting  the  needs  of  the  modern  locomotive  repair  shops  and 

^  at  the  same  time  rediicinir  the  luimher  of  dififerent  crane  capacir- 
ties  to  a  minimum,  the  committee  suggested  the  following  nine 
crane  sizes,  tlic  capacities  Iteing  in  tons;  2,  5.  10.  15.  30  (single 
iand  douhle  trolley),  60.  75,  120  (douhle  trolley).  150  (double 
^trt^ley)'  The  •30-tot>.  50-ton  and  120-ton  craiies  each  having 
the  douhle  trolley  hoi^t.  will  actually  reduce  the  numher  of  sizes 
to  the  following:  2,  5,  10,  15.  30,  ()0  and  7!>.  The  committee 
aljso  states;    "There  may  he  individual  preferences  on  the  part  of 

■vtnany  engineers  for  odd  sizes  of  cranes,  btit  it  is  nd  trade  secret 

■.that  odd  crane  sizes  sjiecified  by  raili^oad  engineers  usually  are 
made  up  as  a  comi>romi>e  e(|UJpment  from  a  few  standard  sizes, 
"and  not  always  with  the  hest  results  for  either  the  crane  manu- 

^facttircr  or  tlu-  railroad  comi>any."  :  .;,:;,-,•    •  '  ■  .  "  ."'/^  -v  ~:  ;   '  v- 
It  would  seem  that  the  crane  sizes  recommen<led   will  readily 
take   care   pf    practically    all   conditions   of    >hop   operation,   as 
follows;  ■■•  "■■      ■'■--[-:"■':..■■:'■.'"■.  '-y:  ^\-'^''^''-  :./'■'■  yj^'/-'-:-  ^Z- 

■  2-toii  crai>i'  t'lr  niachitu'  h.'os-    •        •      ■  ■::■     .  .  •    /  ■.     '; 

^i      .^liiii  cr,-iiiO  i'ol"  inacliim-  c.r  tri-otiim  Iwiys,  in.iUTial  juiij,  itc,  ■   ■■.     • 

iK-ti)ll   craiU'   t'oi    niacbiiie  i>r   locinnntivo   liays,   lilai-ksiiiitli    shop,  ■  yar'il^  etc. 
• '.*15-t<>n  Italic  ti>r  tin-  linik-r  shop.  '      '...--•    .  .;.  v.-    .'•       ;'.../ 

'-.3M-to!i  tram-  Uir  tlu-  iMiiltr  slioi>.         :^'  ■■'■■".'■    '■■^    :l  ■'■'-■  'y'^: , 
120  atxl  l.?i)-ti>n  crane;*  {()U  .ind75-t«»n  hoist)    fuf  •lociimotrveerectingbays.. 

The  committee  also  made  a  study  of  the  operating   speed,  of 
the   main    hoist,   bridge   and    trolley    movements    of    the   various 
sizes  of  cranes.     From  the  data  obtained  from  the  manuf.icturers 
of  cranes,  the  average  hoisting  speed   for  the  ditTerent  sixes  Xvas, 
found  to  be  as  follows:  v    ,  ^       v  •     ;    ,  :      ;  ':  v'~ 


,     2  urn. ,. 

•  5  .tfjti . . . 
l'>  ton. .. 
J 5  ton.  . . 

/  3ij  ton.... 
:   f.O  ton.  .. 

•  75  ton. . . 
J2il  t<jn.  .. 

15(t  4on. . ; 


. .  ..'.35  -tti.  per  ininuuv 

.'.:>'i  ..*'!  it.  jKT  ininute 

. ., ...  .2.V  ft.  ] Iff  ininule 

,:.,l.2<t   tt.    |H-r  niinutf 

. .  : .  .24)   ft.   per  minute 

, ,;  .'.\^.  ft.   JKT  miniitc 

,..,;.  -7   ft.   in-r  minute 

,.; . .  ..-.'K  ft.  .jK-r  njinute 

.  ■.».    7  ft.,  per  ininute 


Ueparding  the  hridge  travel  speed,  the  matuifac'turers  Com- 
monly employ  a  formula  of  (i)  lb.  tractive  effort  per  ton  of 
weight;  this  is  liberal  to  allow  for  inaccuracies  in  the  nmway 
gage,  excessive  friction,  etc.  Although  the  information  received 
by  the  committee  was  not  complete,  the  data  furnished  for 
bridge  traveling  speed   is  approximately  as    lollows: 
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V  .15<»  r«  SftO  ft.   p<;r  minute 

...^<Mi   to   .^>o   ft.   per  minute 

..2.i<(  to  300  ft.  per  minute 

.  .J^l^  to   3o(i   ft.   per  ininute 

..2oo  to  250  ft.   per  minute 

.  .150  to  200  f(.   per  minute 

. .  150  to  2o0   ft.   per  minute 

..150  to  2iH)  ft.  ]ier  minute 

..150  to  200   ft.   per  minute 

cranes,   125   to   150  ft.  per 
150,  80  ft.  per  minute. 


The  data  for  the  sizes  of  the  main  hoist  motors  is  also  tabu- 
lated below,  but  the  committee  pointed  out  that  it  was  not  to  be 
con-idered  as  a  rvcotnmcndation.  as  further  investigation  should 
be  made; 


5-t.in  crane. 

IjO-ton  i-'rane. 

.1.5'ton  cratie- 

■20-tan  crane. 


,1-1  li<>rs'epower_. 

.22  horsepower  ■ 

.•2'<  horsepower 

.  31  hof  seiK>v\er 


2j»-toh  crane., . 

.?f»-ti)n  cratie-'.. . . 

4i.t-tfln  crane,  -i . 

<i0.ton  crane. .. . 

75-tou  crane.  .  ■ 


:. .  -,,V5  lior*ep<iw«'  -.  I  ■ 

:  .-..■Sli  llMr>epo-\» er'  .-. 

;.;.45  liorsepo-wer  ^' 

i.  .57  hor.scpowcr  ■. 

. .  .i<n  lior>cpo\vor" 


The  committee  did  not  feel  jiistified  in   makittg.'any  dt-lniitc  V- 
recoinmeiidatiotis,  irtit  it  is  the  de>ir4  to  .standardize  not  only     . 

the  motor  sizes,  but  the   tnotor  otitKnes,  pha>e   templets,   motor-:  . • 
shalts  and  key  weights.     The  great  advantage  of  such  >tandardi-;:; 
zation  in  crane  motors  would  be  the  reduction  in  the  numl»er  of 
spare  parts  to  be  carried  in  stock  and  tlie  griL-at«T  casein  makings 
repairs  or  rei)lacements.  .- -^'   V^.-:      "   -^     r^        is     ^    '.  -• 


START  THE  APPRENTICE  RI(;!IT* 


pf  late  year^  the  average  apprentice  btiy  vvlVo  starts  aii  appren- 
ticeship does  not  do  .so  from  the  desire  to  lM?c.ome  a  good   rm- 
chanic  in  hi^chosien  trade,  btit  takes  it  up  sitriply  liecaivsc  it  is  a; 
"job."     Most  persons  are  misplaced  becanse  they  choose  their 
vyork  in  a  baphaz.ird  way  when  tiiey  start  <>ut  in  life.    They  and 
their  eniployers  waste  \ ears  in  the  ■'trying-oui"  process.     Start- 
ing right  is  the  root  of  the  whole  matter-.     The  avjcraiie  appren- 
tice boy  is  incapable  of  self-analysis  and  the  best  way  to  help' 
him   is  to  try  him  out  to   M-e   if  he  .is  really  interested,  or  will' 
beciune  interested  as  he  advances.     It  is  a  fact  that  the  tirst  six 
monflis,  of  Mi  shop  exiHrience  is  a  gw»d"  criierioii  of.  Aviiat  hi* 
/conduct  will  be  dilrrilfg  his  apprenticeshii);    /:  :'.   '     >'    '.■■      :   : . /.^ 
;'    There  are  inany  wa\ s»>f  stirring  up  the  necessary  inteirest  in 
a  b<»y.   chief   of    which    is   the   extensive   apprentice  instruction 
schools,  but  in'  a  shop  which  Ivas  no  special  iustrueturti  for  ap- 
l>reu.tices  1  believe  the  best  way  to  help  them  succeed  is.  to  start" 
them    right.      My   this    1    mean    that   some   certain   good.    hone>tv 
mechanics   shouhl  be   selected   to  handle  e\ery   ai)|)renlice   when 
; -lie"  first  ■«farts.  his  trade,  '-■■■'  *'^'-f /.-vj  :.,  ■-':\'/;-^'/ v..-'/'.. '■■■'  '■•-.•.^ 

■  , :  Take  a  young  man  who  starts  to  ytork  the  first  morning  with 
a  new  pair  of  gloves  on  his  IkuhIs  and  let  him  work  with  a  good 
tneclianic  wlvo  has  heen  through  theniill  and  ha>  found  out  that, 
gloves  are  not.  necessary— in  fact  arc  a  hindrance  CO;  accurate 
\vork— aiMl  it  won't  be  long  lx'f<>re  the  lM»y  will  throw  his  gloves  • 
away.  This  training  is  invaluable,  for  once  a  boy  luids  he  can 
work  without  g|o\x>s  he  will  never  buy  another  pair.  1  >peak 
of  this  ;orie;item:f<>r  1  ilotice  that  Iwys  to-day  are  too  anxious 
to  keep  their  hands  soft  and  whiter  and  will  sacrifice  their  repu- 
tation for  quantity  and  quality  of  work  to  protect  their  hatids. 
One  <»f  the  very  first  things  that  an  appreiuice  should  learn  is 
that  lie  is  engaged  in  labor  that  will  toughen  liis  hands  an<l  that 
ai  good  mechanic  can  he  picked  by. the  conditioii  of  his  handsi   , 

.Vnother  great  help  to  an  apitreiuice  boy  is  to  tvach  him  prompt- 
uess.  Take  a  boy  that  gets  to  work  at  the  last  minute  and  gets 
ready  t»)  go  home  five  minutes  before  the  wliistle  blows  at  noon, 
or  night,  and  you  will  find  he  isn't  one  lof  the  l>est  mechanics 
in  the  shop.  I  believe  an  apprentice  .shonbl  be  taught  to  be  oti 
time  in  the  morning  and  do  a  faithful  <lay's  work.  X'ery  often 
w-e  hear  the  arginnent  that  an  apprentice  gets  such  small  pay 
that  he  shouldn't  work  very  hard.  Wl»e«  you  liear  an  appren- 
tice talk  like  that  you  can  safely  s^y  that  he  is  not  interested  in 
his  work.  ' 

When   I  was  an  apprentice  I  liked  some.  J6|»ss6.  well  that  I. 
could  hardly  wait  for  the  higlit  to  pass  to  start  at  the  work' 
again.     I  worked  for  a  foreman  who  was  interested  in  his  work  , 
and  he  seemtnl  to  in.-<till  interest  in  me  also.     \'ery  often  we  had 
disagreeable  jobs   to  do.  but  the   foreman    wouhl   come   around 
with  a  smile  and  tell  iis  the  quicker  we  completed  the  hard  j oh 
the  quicker  we  would  get. a  better  one.     6y  these  methods  our 
foreman  was  known  as  a  "real'"  mail,  fop  l»e  had  a  kind .  ^ord 
for  everyone.        '   '.'■  ■/;''  ;.  '■'.;"■  '■:■';■•■:.''  '' 

'    This  suggests  tlic  thought  as  to  hoW^  an  appreiftice  sh<mld  h« 


.  /».-  ■ 


*Knterecl    itr   the   prvre    Ci.mpetiti(.n    nn' '"now    Sh^>uUi    ("ar    Inspectors    lie 
Traineil  ,'uiil  ;l)eveloiie<l.  ami   \Vh;a   lire  Tttcir  OiialificaiiynS:'"   which  vioRwl 
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treated  by  his  superior  officers.  The  best  way  to  help  and  en- 
courage a  boy  is  for  the  general  foreman  or  shop  superintendent 
to  occasionally  speak  to  him  in  the  shop  and  question  him  about 
his  work.  Boys  look  on  their  superior  officers  as  the  "great" 
men  of  the  shop  and  when  the  boy  finds  out  that  he  is  noticed 
he  will  try  all  the  harder  to  support  his  officers.  Take,  for  in- 
stance, the  study  of  shop  accidents.  Many  serious  accidents 
can  be  traced  directly  to  some  careless  workman,  so  why  neglect 
your  young  coming  mechanic  and  let  him  get  into  careless  habits  ? 
I  say  that  the  time  of  a  general  foreman  or  shop  superintendent 
cannot  be  put  to  any  better  advantage  than  by  giving  the  young 
apprentice  a  short  talk  on  safety  ideas.  We  would  be  very 
proud  to  have  the  President  of  the  United  States  stop  us  on  the 
street  and  converse  for  a  few  minutes,  and  the  average  appren- 
tice holds  his  shop  superintendent  in  the  same  esteem  as  we  do 
the  President. 

''■: Another  great  help  is  to  change  the  boy  frequently  from  one 
class  of  work  to  another  so  that  he  will  not  go  "stale."  A  young 
man  who  is  very  active  picks  up  ideas  rapidly,  in  fact,  quicker 
than  we  realize,  and  in  order  that  he  will  not  lose  his  interest,  I 
believe  he  should  be  changed  from  one  department  to  another 
frequently.  The  benefits  from  this  system  are  many,  for  if  the 
boy  does  not  catch  on  quickly,  he  is  not  interested,  and  if  not 
interested,  will  make  only  an  ordinary  mechanic. 

Another  benefit  of  this  system  is  that  the  boy  will  cover  the 
ground  long  before  he  has  completed  the  required  time  of  his 
apprenticeship,  and  can  be  tried  out  alone  on  a  job.  The  real 
test  of  a  good  mechanic  is  the  way  he  handles  his  work  and 
while  a  boy  may  be  a  perfect  apprentice,  he  may  be  a  failure  as 
a  mechanic  when  he  is  placed  on  his  own  resources.  The  best 
way  to  help  the  older  apprentice  is  to  let  him  work  alone,  or  give 
him  a  helper  and  try  him  out  on  regular  mechanic's  work.  An 
apprentice  will  not  have  some  experience  on  every  class  of 
mechanical  work  while  serving  his  time ;  as  an  apprentice  he  is 
taught  onlj-  the  simple  rules  of  his  trade.  To  be  a  successful 
mechanic  he  must  learn  to  use  his  head  and  to  keep  his  eyes  open. 

In  summing  up,  if  the  boy  is  started  right  and  is  taught  to 
observe  things  and  is  treated  like  a  man,  it  is  the  best  and  only 
way  to  help  him  become  successful  in  his  chosen  trade. 


the  upper  one  of  which  is  attached  either  to  the  wall  of  the 
cylinder  casting  or  to  a  pipe  connecting  it  with  the  exhaust 
passage.  Into  this  is  threaded  the  other  section  which  contains 
the  outlet  from  the  valve  and  a  coil  spring  of  light  brass  wire 
just  strong  enough  to  lift  the  dheck  valve  from  its  seat  but 
permitting  it  to  close  positively^  under  steam  pressure.  The 
valve  has  a  lift  of  about  ^  in.,  v^hich  is  limited  by  lugs  cast  in 
the  upper  part  of  the  top  section  of  the  casing.  The  valve  is 
guided  by  a  5/2-in.  stem  passing  through  the  lower  part  of  the 
casing  and  also  by  four  wings  just  under  the  valve  disc,  .t  ••..■• ! 


V-,,-'-.-  ?;:■•■■.:     PNEXMATIC  HAMMER      «',;>i--/«: 

An  ingenious  and  serviceable  air  hammer  has  been  devised  by 
William  Baird,  shop  superintendent  of  the  Plattsmouth,  Neb., 
car  shops  of  the  Chicago,  Burlington  &  Quincy,  for  welding 
bolts  and  for  hammering  out  scrapped  rods  to  rods  of  smaller 
diameter.  The  photograph  shows  one  of  these  hammers  located 
adjacent  to  a  furnace  and  used  fof  welding  bolts.     At  the  base 


•I.;-- 


EXHAUST  PASSAGE  DRAIN  VALVE 


'■■r:^€<-r-k. 


The   ilTusf ration    shows   a    simple   automatic    drain    valve    for 
use  in  cylinder  exhaust  passages  which  was  developed  by  A.  L. 
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'-■y'^'S '"%''.'■'        Automatic    Drain   Valve   for  Cylinder   Exhaust   Passages 


.V  Graburn,  mechanical  engineer  of  the  Canadian  N'orthern,  Tor- 
onto, Ontario.     The  body  o£  the  valve  consists  of  two  sections 


Pneumatic   Hammer  Assembled 


of  the  hammer,  resting  against  a  pillar  block,  may  be  seen  the 
two  pieces  of  a  bolt  before  it  is  welded  and  a  finished  bolt.  The 
iron  is  scarfed  in  the  cutting  and  the  he»ds  are  heated  in  one  side 
of  the  furnace  and  the  ends  in  the  other.  The\'  are  simultane- 
ously removed  by  the  operator  and  his  helper,  placed  in  the 
proper  position  under  the  hammer  and  welded.  The  hammer 
operates  at  a  speed  of  250  strokes  per  minute  and  650  bolts  are 
welded  in  an  eight-hour  day.  Bolts  from  %  in.  to  1^  in.  are 
handled  in  this  machine. 

The  construction  of  the  machine  is  shown  in  the  drawing. 
The  cylinder  is  supported  on  four  columns,  2/4  in.  in  diameter. 
These  columns  are  bolted  to  an  anvil  block  18  in.  by  28  in.  by 
3  in.  thick,  which  is  reinforced  with  a  3-in.  rib.  running  length- 


&:':('-■  ^?•^ 


.. 


>  ■  '■'■-.  ■ 


■}■■:>::■,:.; 


November,  1915 


RAILWAY  AGE  GAZETTE,  MECHANtCAL  EDITION 


587 


wise  of  the  block.  This  block  rests  on  a  cast-iron  frame,  which 
in  turn  is  bolted  to  two  pillar  blocks,  8  in.  by  10  in.  These  blocks 
are  apain  bolted  to  a  base  6  ft.  square  made  up  of  two  courses 
of  2-in.  planks. 

The  cylinder  has  a  bore  of  6  in.  and  provides  for  a  stroke  of 
about  10  in.    The  piston  is  2%  in.  thick,  being  designed  for  three 


ENGINE  FAILURES,  THEIR  CAUSES  AND  CURE 


.-i.v"  V  V.  -    .     Pneumatic   Hammer  for  Welding   Bolts  .   "'>,.'•  •""r.'c. 

rvT^--'"^  ■'■•••-•,■■  V^- ■'-    .■-—,.-,,•    ..•...•..■.•...-.■■..;,       -.■•;■•';'•  Tr-r^: 

packing  rings  ^  in.  thick.  The  piston  rod  is  214  in.  in  diameter 
and  has  a  taper  fit  in  the  hammer.  The  air  supply  to  the  cylinder 
is  regulated  by  a  rotary  valve,  operated  by  the  link  motion  shown 
in  the  side  view  of  the  hammer.  The  valve  itself  is  also  shown 
among  the  details  of  the  machine.  It  has  one  blind  and  one  open 
chamber  which  alternately  cover  the  ports  A  and  B,  shown  in 
the  side  view  of  the  cylinder.  The  port  C  is  the  exhaust  and  is 
constantly  under  the  blind  chamber  of  the  rotary  valve.  Air  is 
admitted  to  the  cylinder  from  the  valve  chest  through  the  open 


-j. /o^ 
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'2  ~'1       !     Cylinder  Cashing. 


Rohcy  Valve. 


V.  •   •        Cylinder   and    Rotary   Valve   for   Pneumatic    Hammer     *.- ;." 

chamber  and  the  ports  A  and  B.  The  exhaust  pipe  is  provided 
with  a  globe  valve  for  the  purpose  of  restricting  the  exhaust 
sufficiently  to  give  a  cushioning  effect  to  the  piston  at  the  end 
of  the  stroke.  The  air  to  the  valve  chest  is  controlled  by  a  pedal 
valve  at  the  base  of  the  machine.  This  valve  is  by-passed  for 
the  purpose  of  keeping  a  constant  pressure  under  the  hammer, 
thus  holding  it  in  its  "up"  position  when  it  is  not  working.  •  ./.. 


Efficiency    of    Small    Turbines. — The    highest    commercial 
efficiency  of  small  steam  turbines  is  said  to  be  about  40  per  cent. 


•;-■'"';  v:^\:^^v  >r;>;   by  J.  e.  Anderson  Ji'^  v-":;  ■v^v-::.^:.' 

Ceneral  Foreman,  Erie  Railroad,  Susquehanna,  P«»  i   .pv^.V.;"  '   -- 

I  have  read  with  much  care  and  interest  the  report  on  round 
house  efficiency  presented  at  the  General  Foremen's  Convention 
recently  held  in  Chicago,  which  concludes  by  stating  that,  "per-  ; 
feet  organization  in  a  round  house  is  the  cure  for  engine  fail-  ; 
ures."     A  great  many  exhaustive  articles  on  the  prevention  of 
engine  failures  have  been  written  and  it  has  always  been  standard 
practice  to  place  the  entire  blame  for  all  failures  on  the  engine 
house  foreman  :  and  many  a  man  holding  this  position  and  pos-  . 
sessing     exceptional     ability     has     been     retired,     due     to     his 
inability    to    overcome    engine    failures    which    he    was    in    no  : 
way  responsible  for  and  which  continued  with  uninterrupted  regu- 
larity long  after  he  ceased  to  exist  as  a  foreman.     The  reason 
for  placing  the  blame  on  the  engine  house  foreman  is  perfectly 
natural    from    a   transportation    department    standpoint,    due   to 
excessive  delays  to  trains  on  the  road,  caused  by  engine  failures, 
which  result  in  endless  confusion   and  expense  to  that  depart-  : 
ment  and  for  which  there  is  no  apparent  excuse  whatever. '  j.j;.- 

Visualize    for    a    moment    a    busy    division    on    a    trunk    line  ' 
handling  heavy   traffic,   and   consider   what   it   means   when   the 
road  is   lined  with  trains  to  have  an  engine  break  down  at  a 
point  where  it  is  liable  to  tie  up  traffic   for  hours.     The  effect 
is  demoralizing  and  the  loss  to  the  company  hea\y,  due  to  large 
amounts  paid   for  overtime  to  the  engine  and   train  crews   af- 
fected.    Where  passenger  trains  are  seriously  delayed  and   im- 
portant connections  missed,  there  is  a  loss  in  business  that  can- 
not be  computed.     A  passenger  who  has  suffered  on  account  of 
delays  of  this  nature  will  not  only  refuse  to  take  a  chance  on  . 
that  line  again,  but  is  apt  to  advertise  his  experience  to  others 
and  this  is  bound  to  affect  the  ticket  sales.    The  failure  is  known  . 
to  everyone  from  the  president  down,  and  since  the  engine  is 
supposed  to  be  maintained  in  the  round  house,  it  was  evidently 
dispatched   in   an   unserviceable   condition   by   the   engine   house 
foreman;   he   is  therefore  naturally   looked   upon   as   the   guilty 
man.     While  we  are  prepared  to  admit  that  a  clear  engine  fail- 
ure board  means  that  there  i.s  a  perfect  round  house  organiza-  ; 
tion    behind    it,    a    perfect    round    house   organization    does    not 
necessarily  mean  a  clear  engine  failure  record.    As  a  matter  of 
fact,  it  is  possible  to  have  a  thoroughly  efficient  engine  house 
organization,  and  yet  be  constanth'  confronted   with   numerous 
engine   failures,   and   if   the   master  mechanic   referred    to   in   a 
recent    editorial    in    the    Mechanical   Edition  *    who    stated    that 
99  per  cent,  of  the  failures  on  his  road  were  due  to  his  round 
house   organization,  was   literally   stating   a   fact   it   must   be   as- 
simied  that  the  many  otiier  conditions  which  usually  contribute . 
to  failures,  over  which  the  round  house  has  no  control,  do  not; 
exist  on  his  road,  and  if  this  is  the  case,  he  ought  to  recognize ^ 
the  importance  of  applying  a  remedy,  as  he  alone  is  responsiMe. 
He  is  in  supreme  command  of  his  engine  houses,  and  tolerating 
an    imperfect   organization   is   equivalent    to   admitting   his   own 
inability  to  perfect  it ;         1  i.      -'^■jy/r-':^'^  ty:y.<:'i^''^y'-^':^[^^^^ 

One  of  the  causes  leading  up  to  engine  failures,  which  exist 
to  a  greater  or  less  extent  on  most  of  the  railroads,  for  which 
the  engine  house  foreman  should  Pot  be  held  responsible,  is  the 
pooling  of  power,  and  running  engines  first  in,  first  out  with- 
out an  assigned  engine  crew ;  compelling  the  foreman  to  keep 
them  going  and  criticizing  him  for  not  turning  engines  promptly 
on  arrival.  This  is  extensively  practised  on  many  roads,  and 
some  of  them  have  fixed  a  time  limit  of  two  and  one-half 
hours  from  the  time  engines  arrive  on  the  ash  pit  until  again 
attached  to  a  train.  Oftentimes,  when  an  engine  has  made  a 
successful  run  over  the  division  and  tlie  despatcher  sees  that  it 
will  arrive  at  about  a  certain  time,  he  will  notify  the  engine 
house  of  the  fact,  and  instruct  that  a  fresh  crew  be  called  to. 

•  Editor's  Note:  The  editorial  referred  to  appeared  on  page  395  of  the 
August,  1915,  Railway  Age  Gazette,  Mechanical  Hdition.        .  -_...'   .- . 
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take  the  engine  back  immediately  on  arrival.  If  the  foreman 
hesitates,  the  case  is  explained  to  the  master  mechanic,  who 
advises  the  foreman  to  get  busy  and  hurry  the  engine  out.  It 
is  difficult  to  see  how  any  round  house  organization  can  exer- 
cise a  restraining  influence  on  engine  failures  when  methods 
of  this  kind  are  followed.  Again,  it  is  a  common  practice  on 
many  roads  for  train  masters  and  general  yard  masters,  when 
ordering  power  of  the  engine  house  and  not  getting  it  at  just 
the  hour  demanded,  due  to  important  repairs  that  the  foreman 
deems  advisable,  to  wire  the  superintendent  the  numbers  of  the 
engines  held  which  are  refused  by  the  foreman,  omitting,  how- 
ever, to  give  the  reason  for  holding  them.  The  result  is  that 
the  master  mechanic's  oflfice  is  advised  of  the  dilatory  conduct 
of  the  foreman,  who  is  immediately  wired  by  his  department 
that  the  orders  for  power  must  be  filled  at  once.  The  100  per 
cent  round  house  organization  will  not  act  as  an  engine  failure 
deterrent  under  such  conditions. 

Another  prolific  case  for  non-performance  of  engines  is  trace- 
able to  the  back  shop.  The  enterprising  shop  superintendent 
being  saturated  with  a  desire  to  boost  his  shop  output  and  inci- 
dentally beat  his  predecessor's  record  for  engines  overhauled, 
engines  are  taken  into  the  shop,  hurriedly  gone  over,  given  a 
part  set  of  flues,  the  rods,  motion  work,  and  driving  boxes  re- 
fitted, the  tires  turned,  the  engine  painted  and  returned  to  ser- 
vice to  start  new  mileage.  Xo  attention  is  given  to  truing  up 
the  journals  or  crank  pins,  valve  chambers  or  cylinders.  The 
frames  are  not  touched  and  a  score  of  important  operations  that 
should  never  be  ignored  are  allowed  to  go  undone.  The  round 
house  getting  these  engines  has  its  work  cut  out  for  it  in  keeping 
them  oflf  the  failure  board. 

Lack  of  co-operation  on  the  part  of  the  road  foreman  is  an- 
other  cause  for  a  class  of  failures  that  never  would  occur  with 
the  right  man  on  the  job.  By  keeping  the  engine  house  foreman 
posted  on  engine  performance  and  by  educating  the  younger 
men  to  get  o\er  the  road  under  adverse  conditions  many  failures 
may  be  avoided.  ;"*.--v''..-/-.    ;.  •:  >  ..v  ^'-'v'''  ■  v.^  ,'',';Vv- •"'■l. 

Nothing  is  more  conducive  to  engine  failures  than  the  loss 
of  the  engineers'  support,  brought  about  usually  by  persistent 
nagging  over  trivial  offenses.  Disciplining  a  man  for  an  error 
in  judgment,  or  omitting  to  perform  some  duty  of  an  unimpor- 
tant character,  is  sowing  the  seed  of  discontent  among  a  class 
of  men  that  can  work  more  harm  to  the  mechanical  department 
of  a  railroad  than  any  other  one  cause.  The  writer  distinctly 
recalls  a  case  of  an  engineer  who  had  some  grates  burned  out, 
and  seeing  a  chance  to  get  some  fish  plates  from  a  section  house, 
secured  the  material  required,  made  temporary  repairs  and 
brought  in  his  train  without  a  failure.  The  case  was  reported 
by  the  road  department,  investigated  and  the  engineer  suspended 
for  ten  days.  I  never  heard  of  any  further  effort  on  his  part 
to  prevent  failures,  but  I  did  hear  him  boast  of  one  he  had 
which  tied  up  his  road  for  hours,  and  which  there  is  reason  to 
believe  he  could  have  avoided.  The  engineer  is  master  of  the 
situation  after  leaving  the  terminal,  and  the  better  satisfied  he 
is  with  his  working  conditions  the  greater  exertion  he  will  make 
to  keep  down  failures. 

Another  frequent  cause  for  charging  failures  is  due  to  the 
overloading  of  engines  on  long  and  hard  divisions  under  bad 
weather  conditions  by  the  transportation  department,  the  fail- 
ure being  charged  to  avoid  a  violation  of  the  sixteen-hour  law. 
The  use  of  material  of  a  poor  grade  is  often  the  cause  of 
failures  of  a  disastrous  nature.  Weakness  in  the  design  of  parts 
is  another  cause  of  numerous  failures  for  which  the  foreman 
is  more  or  less  criticized. 

Possibly  no  one  thing  has  a  more  disastrous  effect  on  round 
house  organization  than  a  lack  of  harmony  between  the  master 
mechanic  and  the  engine  house  foreman.  The  master  mechanic 
who  has  not  served  as  engine  house  foreman  himself  cannot 
appreciate  what  it  means  to  hold  that  position,  and  is  apt  to  have 
a  pessimistic  view  of  things  in  general  in  the  round  house.  Con- 
ditions  in  the   round   house  often   change   within   a   remarkably 
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short  space  of  time  from  perfect  order  to  a  complete  state  of 
chaos,  due  to  any  one  of  a  score  of  unexpected  occurrences 
which  the  engine  house  foreman  must  be  big  enough  to  meet. 
Such  conditions  are  unknown  in  a  back  shop,  and  the  man  who 
receives  his  training  in  the  back  shop  naturally  has  but  little 
sympathy  for  the  irregular  operations  in  the  round  house. 

Remarkable  results  have  been  bbtained  on  the  Erie  Railroad 
in  eliminating  engine  failures.  JThese  results  are  due,  in  the 
first  place,  to  a  total  absence  of  the  conditions  above  noted 
which  the  formean  cannot  contnol,  and  to  a  policy  of  rigid 
inspection  and  thorough  maintenance  which  is  carried  out  at 
all  times.  Unlike  some  roads  vihere  heavy  traffic  conditions 
are  not  constant,  which  permits  the  mechanical  department  to 
prepare  for  the  heavy  business  qiiring  slack  periods,  the  Erie 
handles  a  heavy  volume  of  traffic  at  all  times,  and  it  is  impera- 
tive that  power  be  maintained  constantly  at  the  highest  point 
of  efficiency.  The  Susquehanna  division,  140  miles  long  and 
handling  the  heaviest  traffic  on  the  road,  has  a  record  of  75 
days  without  a  passenger  engine  fiiilure,  during  which  time  ap- 
proximately 200,000  miles  were  made.  During  the  same  period, 
a  record  of  38  days  with  but  ont  freight  engine  failure  was 
made,  representing  250,000  miles.  These  results  have  an  added 
significance  when  it  is  understood  that  the  rules  governing  what 
constitutes  an  engine  failure  are  much  more  rigid  than  those 
laid  down  by  the  various  state  and  federal  governments.  When 
an  engine  arrives  at  the  round  house,  it  is  carefully  inspected, 
and  repairs  made  before  it  is  returned  to  service.  The  engine 
house  foreman  is  the  man  who  decides  when  the  engine  can 
go,  and  as  he  is  held  wholly  responsible  for  its  performance  it 
is  of  vital  importance  to  him  to  know  that  it  is  in  serviceable 
condition  before  allowing  it  to  go.  All  engines  are  assigned 
to  regular  crews;  if  at  times  it  is  impossible  to  hold  an  engine 
until  the  crew  have  had  their  rest,  they  are  deadheaded  to  the 
other  end  of  the  division  for  the  engine.  In  each  roundhouse 
there  is  a  framed  list  of  instructions!  consisting  of  53  operations 
which  are  performed  at  boiler  wa^  periods.  These  are  ex- 
traordinary inspections  such  as  crosshead  fits,  valve  and  cylin- 
der packing,  removal  of  all  trailer  and  tank  wheel  bearings, 
removal  of  drawbars  and  pins,  testing  superheat  units,  etc.  In 
addition,  a  special  inspector  goes  over  the  engine  and  reports 
in  detail  his  findings.  Each  class  ai  the  work  is  handled  by 
specialists.  Each  operation  is  recorded  in  a  book  for  the  pur- 
pose by  the  man  in  charge  of  the  w(^rk.  This  enables  the  fore- 
man to  keep  in  touch  with  what  is  bieing  done  at  all  times,  and 
gives  him  a  line  on  what  material  i$  being  used  and  if  exces- 
sive amounts,  it  is  seen  at  a  glance  land  steps  taken  to  correct 
the  bad  condition.  :."''^    ^.:   1/    !/*'>>'^^ >.•'.'■•.  V.'-r;";^'.    .• 

Engineers  know  that  their  engines  will  be  held  at  these 
periods,  and  figure  accordingly  on  the  work  they  want  done. 
When  repairs  are  completed,  the  engine  under  ordinary  circum- 
stances can  be  relied  upon  for  the  r^st  of  the  month,  and  can 
be  turned,  usually,  as  promptly  as  ^-equired.  As  all  engines 
taken  in  the  back  shop  are  given  a  thorough  overhauling  down 
to  the  smallest  detail  it  is  possible  toj  obtain  exceptionally  high 
mileage  between  shoppings.       '':•'■>- 


Storing  Steam  at  the  Engine. — Sdjring  steam  at  the  engine 
instead  of  at  the  boiler  was  accomplighed  by  placing  large  re- 
ceivers and  separators  near  the  throttles  of  reciprocating  engines 
recently  installed  in  the  power  houie  of  a  western  mining 
company.  At  the  same  time  the  boiler  drums  installed  at  the 
plant  were  made  unusually  small,  as  the  company's  engineer 
declared  that  the  proper  place  to  store  steam  is  at  the  engine 
throttle  and  not  in  the  boilers.  The  receiver  capacity  at  each 
engine  is  practically  four  times  the  cylinder  capacity,  and  this 
steam  reservoir  permits  the  use  of  smaller  steam  piping,  thereby 
reducing  heat  losses  and  establishing  at  the  same  time  a  reserve 
supply  of  dry  steam  immediately  at  the  engine  throttle,  where 
it  is  most  needed  under  the  condition  of  an  engine  engaged 
in  mine  hoisting. — Electrical  World. 
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%CHUCK  FOR    FINISHING  AIR  PUMP  PACKING      this  jig  from  200  to  250  rings  can  be   faced  in  10  hours,  an4-= 

<^  RINCS  •     •' ^'  ■"•'    '■^■"'^■':'''^''''-^^V'     every  one  will  gage  perfectly  at  any  position.,  •«,  " 
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BY  F.  R.  STEWART' 


MACHINE  TOOL  LUBRICANT  PUMP^  v;  " 


'%■    There  are  a  variety  of  opinions  as  to  the  best  method   of  "':•'"'"  -■-'.".''■.'"•■  r-'--'     ■"  ■'"■ 

>i  finishing  packing  rings.     Some  consider  grinding  on  a  magnetic  An  interesting  arrangement  in  use  at  the  Sedalia  (Mo.)  shops 

chuck  to  be  the  only  proper  way  to  insure  a  true  face,  others       of  the  Missouri,  Kansas  &  Texas  for  pumping  lubricant  to  the    _ 
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Chuck  for  Finishing  Both  Sides  of  Packing  Ring  at  the  Same  Time 


.'claim  that  facing  one  side  at  a  time  in  a  split  bushing  gives 
the  best  results.  From  a  close  observation  of  both  methods 
'"  it  will  be  found  that  the  chucking  of  the  casting  from  which 
V  the  rings  are  cut  necessarily  distorts  "it,  and  after  the  rings 
•  .are  cut  off,  with  a  fraction  of  an  inch  of  stock  for  finishing, 
the  chucking  strain  is  relieved  and  the  result  is  a  warped  ring. 
^  If  this  ring  be  drawn  down  and  faced  on  a  magnetic  chuck 
>  the  same  warp  will  appear  when  the  influence  of  the  chuck 
.'is  removed.  The  principle  is  exactly  the  same  if  the  ring  is 
.  <  crowded  into  a  split  bushing  and  faced.  When  the  holding 
'■'  force  of  the  bushipg  is  relieved  the  ring  will  be  more  or  less 
'^  warped  and  will  rock  on  a  face  plate. 

{      The    drawing    shows    a    device    which    overcomes    these    diffi- 

-culties  by  facing  both  sides  of  the  ring  at  the  same  time,  and 

"  any   irregularities   in   the   ring   are    faced   off   without   chucking 

strains.     Referring  to  the  sectional  view   of  the  assembled  jig, 

'-<  plate  A  fits  the  spindle  of  the  lathe,  and  to  it  the  parts  B,  C 

and  D  are  bolted  by  means  of  the  fitted  bolts  R.     Segments  C 

1,   are  free  to  move  on  the  steel  ferules  G. 

The   operations    necessary   to    chuck    a    ring    are    as    follows : 

Revolve  face  plate  H  on  disc  B  to  square  up  the  packing  ring, 

"    which  is  placed  over  the  four  segments  C.     Tighten  the  ring 

-    by  turning  the  wheel  F  clockwise.     When  the  packing  ring  is 

'    sufficiently  tight,  start  the  lathe,  and  back  the  face  plate  toward 

the  head  stock  of  the  machine;  this  will  allow  both  inside  and 

outside   faces  of  packing  ring  to  be  cut  at  the  same  time   by 

means    of   a    forked    tool.      The    segments    are    so    constructed 

that  their  width  is  1/16  in.  less  than  the  finished  width  of  the 

\  packing  ring. 

The  face  plate  can  be  made  large  enough  to  include  the 
■i,  largest  size  ring,  it  being  only  necessary  to  have  a  set  of  seg- 
'    ments    for   each   inch   increase   in   packing   ring   diameter.     On 


various  machine  tools   for  use   in   cutting  operations  is  shown 
in  the  photograph.    The  pump  consists  of  two  air  brake  cylinders 


s^--*"' 


.  Pump  f«r  Machine  Tool  Uubricant 

placed  back  to  back.    They  are  actuated  from  the  shop  air  tine 
system,  which  delivers  the  air  through  a  three-way  cock  to  the 
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Upper  part  of  the  cylinders.  As  the  pressure  is  applied  the  piston 
descends,  forcing  the  lubricant  through  the  lubricating  system. 
The  piston  in  the  other  cylinder  being  connected  by  a  chain 
over  a  sheave  to  the  descending  piston  rod  is  drawn  to  its  upper 
position  and  at  the  same  time  draws  in  a  charge  of  lubricant. 
The  air  valve  is  actuated  by  a  rocker  on  which  a  revolving 
weight  travels,  which,  as  the  arm  is  raised,  by  a  contact  on  the 
sheave,  throws  the  valve  over  to  either  extreme  position,  ad- 
mitting the  air  to  one  cylinder  and  releasing  it  from  the  other. 
The  system  is  entirely  automatic,  inexpensive  to  make,  and  has 
given  good  results.  ;  ■^■'■■'i   X >  "  . ■  i  -'  ;.:■  ^S; -.-•■v-^'^}  ■  ■.' 


the  parting,  threading  and  turret  lathe  tools  in  this  way.  By 
following  this  method  the  cost  ff  tools  has  been  materially 
decreased.  ...•..' 
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TEMPERING  TOOLS  WITH  THE  ELECTRIC 

FURNACE         •.•.•-.-:•.  ^  ;..,-.•:•■•.' 


HIGH  SPEED  STEEL  TIPPED  TOOLS 


•  At  the  recent  convention  of  the  Tool  Foremen's  Association, 
J.  \V.  Pike,  tool  foreman  of  the  Chicago,  Rock  Island  &  Pacific, 
at  Silvis,  111.,  spoke  of  the  success  that  had  been  attained  at 
Silvis  by  welding  high  speed  steel  tips  on  shanks  or  holders 
made  of  axle  or  tire  steel  and  sometimes  old  taps  and  dies.  In 
the  latter  case  the  twisted  portion  of  the  drills  and  the  threaded 
portion  of  the  taps  are  heated  and  hammered  to  the  proper 
size  and  shape.  The  tools  5  and  6  in  the  accompanying  illus- 
tration are  made  from  drills,  and  tools  12  and  13  are  made 
from  old  taps ;  in  both  cases  these  tools  are  not  finished.  The 
drills  and  taps  1,  2,  3  and  4  are  to  be  made  over  into  high 
speed  steel  tipped  tools. 

-'  The  high  speed  steel  tip  is  shown  at  7  A.  The  tips  are  made 
in  the  dies  8  and  9.  The  impression  in  the  dies  is  stamped  im- 
der  the  hammer  with  a  piece  of  .steel  shaped  to  the  required 
size,  the  die  blocks  being  heated  sufficiently  to  be  easily  de- 
pressed under  the  force  of  the  hammer.     The  body  of  the  tool 


The  committee  on  Shop  Practice  of  the  Association  of  Rail- 
way Electrical  Engineers,  in  its  report  at  the  last  annual  con- 
vention, strongly  favored  the  use  of  the  electric  furnace  in  tem- 
pering tools,  claiming  that  the  life^  of  the  metal  would  be  in- 
creased because  of  the  case  with  which  it  is  possible  to  control 
and  determine  the  temperature  of  the  electric  furnace.  Regard- 
ing the  cost  of  tempering  by  this  means  the  committee  reported 
as  follows :       r".' '.'v -\;-i  "^ '■.v  |      ^  ;.:;..;;"•-;  v.;  ■.•:.".:  ■; 

These  costs  are  an  average  obta|ned  from  several  different 
shops  taken  independently  of  each  other  and  then  compiled; 
although  an  average  is  used,  in  no  cases  were  the  limits  of  high 
and  low  costs  greater  or  less  than  10  per  cent  from  each  other. 
It  will  also  be  understood  that  cosfs  of  air  are  based  on  an 
electric-driven  blower,  current  costiilg  two  cents  per  kilowatt 
hour  and  on  such  tools  as  require  more  than  one  heat  to  work 
them  this  is  taken  into  account  in  det  :rmining  the  unit  price. 


DIES 


"9iif 


'A  i 

7i     , 
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1!8   i 

In 

cents 


''A 

I 'A 


inch. . . . 
inch. . . . 
inch. . . . 
inch. . . . 
inch. . . . 
inch.  . . . 


Softening 

..  .0383 

..  .0378 

..  .0371 

. .  .0365 

.  .  .031 

..  .031 


I  abor  to 
inc  ease  size 


,10 
1112 

Ll21 
14? 


nch  to 
nch  to 
nch  to 
nch  to  1 
nch  to  1 
nch  to   1 

making   these    figures,    machinists'    labo^    costs   are    assumed   to 
per  hr.  and  the  blacksmiths'  labor  at  39 


142 
161 
164 


Retem- 
pering 

.041 

.04 

.04 

.038 

.038 

.038 


tents  per  hr. 


Total 
$.1793 
.1898 
.1981 
.2165 
.2i 
.233 

be   40 


Group  of   High   Speed  Steel  Tipped  Tools  with    Dies  for  the  Tips  and   the  Tool   Shank: 


ready  to  receive  the  tip  is  shown  at  7.  A  lip  is  prepared,  as 
shown,  to  hold  the  tip  in  place  while  the  welding  heat  is  being 
taken,  which  is  about  2,200  deg.  The  tip  and  the  tool  body  are 
then  pressed  together  until  they  are  thoroughly  welded.  A 
1,500-lb.  hammer,  a  bulldozer,  a  forging  machine,  or  a  hydraulic 
press  can  be  used,  or  any  other  means  that  will  quickly  give 
sufficient  pressure  to  hold  the  tip  firmly  onto  the  body  of  the 
tool  until  fusion  has  taken  place.  It  is  found  necessary  to  use 
a  fiux,  and  the  E-Z  welding  compoimd  has  proven  satisfactory. 
The  finished  tool,  after  being  groimd,  is  shown  at  14.  Nearly 
all  kinds  of  machine  tools  can  be  made  in  this  manner,  such 
as  tools  for  lathes,  planers,  boring  mills,  etc.,  from  1  in.  by  ]/2 
in.  to  2  in.  by  3  in.,  but  it  has  not  been  found  practical  to  make 


TAPS 


Size 
1 '«   inch  to   1        inch. 
1       inch  to     ii  inch. 


Softening 
.   .0423 
.   .041 


Labor  o 
dressing 

.123 

.119 


Size 
Small 
Large 


M.\CHL\E  TOOLS 
Labor  of  dressing 

0633 

0825 


Retenipering 
.0.^42 
.0540 


Tempering 
043 
V»     ■■■ 


Very  little  information  was  obtainable  on  thes^. 

CHLSELS 

Size  Labor  of  dressing  Ten  pering 

Small     ...041  [)32 

Large   063  |052 


■y/-.- 


Total 

$.2195 

.214 

i  ;•;'"  ■.  •  ■ 

Total 

$.1073 

.1345 


Total 
$.073 
.104 


The  last   two   items   are   usually   of  the  pest   steel,   and   it   is 
necessary   often   to   make   more  than   one   neat   to    work   them; 
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some  of  the  costs  collected  under  the  head  of  "Chisels"  are 
considerably  higher  than  those  given.       .  :,    ■    ;.  .   .  • ; .-.       ...    .  •, 


REMOVABLE  WEDGE  BOLT 


■•■.  '•«•■  .  ;- 


^\  /V  BY  H.  E.  OPLINGER  '    J 

General  Foreman,  Atlantic  Coast  Line,  BrunsWtdk,  Ga. 

A  simple  removable  wedge  bolt  designed  by  the  writer  and 
intended  to  permit  the  removal  of  the  wedge  bolt  without  tak- 
ing down  the  pedestal  binders,  is  shown  in  the  drawing.  The 
device  consists  of  the  bolt  and  two  nuts,  and  requires  a  binder 


-.'  "4-  .. 


30 

Is  Square  Nut 

FacedhSuH, 


•\;.;      Wedge  Bolt  Which  May  Be  Removed  with  Binders  in  Place   ■■:.?. 

on  the  upper  side  of  which  are  two  shoulders,  one  on  either 
side  of  the  slot  through  which  the  bolt  passes.  The  bolt  en- 
gages the  wedge  in  the  usual  manner  and  is  secured  in  place 
by  means  of  a  special  square  nut  which  sets  between  the  shoul- 
ders on  the  binder  and  an  ordinary  nut  below  the  binder.  The 
wedge  is  adjusted  by  slacking  off  the  lower  nut,  w'hen  the 
bolt  may  be  raised  or  lowered  by  turning  it  through  the  upper 
nut  and  is  again  locked  in  place  by  tightening  up  the  lower  nut. 
The  bolt  may  be  removed  by  sliding  it  out  of  the  wedge  and 
then  screwing  it  out  of  the  upper  nut,  the  body  of  the  bolt 
being  threaded  throughout  its  entire  length.  ...:...... 


SHOE  AND^WEDGE  CHUCK  FOR  MILLING: 
.MACHINE  TABLE 


■V;  ■)•!-.;";■' ::/■"'' ^■''  ;'■'-■■•-••■•-■*-■" /by  r.  e.  brown  '■'^•-- r-''<:-[- 

.»:    •.'^"V">  /  Machine  Shop  Foreman,  Atlantic  Coast  Line,  Waycross,  Ga..;.;/- ; '-;" 
.r '•  t\ .  .' '' '••'  "■''-'- 

}'.;:       The  drawing  shows  a  set  of  jaws  in  use  on  the  milling  machine 
.;■_-  table  for  clamping  driving  box  shoes  and  wedges.    The  set  con- 
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of  intermediate  pieces,  however,  the  set  could  be  made  to  take 
any  number  of  castings. 

The  intermediate  piece  is  bolted  to  the  table  and  securely 
clamped,  the  end  jaws  being  adjusted  to  suit  the  length  of  the 
shoes  or  wedges.  The  ends  or  angle  pieces  are  placed  close  to 
the  end  jaws  and  are  clamped  to  the  table  as  tightly  as  possible 
and  further  secured  by  placing  stop  pins  behind  them.  Set 
screws  passing  through  the  vertical  walls  of  these  pieces  l)ear 
against  the  back  of  the  end  jaws  and  press  the  tool  steel  jaws 
into  the  ends  of  the  castings,      ■vvy-v■/,;^^/'^  •■r---;f 

Owing  to  the  fact  that  this  wofk  iis  done  on  a  light  madiine 
in  the  Waycross  shops,  but  two  castings  are  set  up  at  one 
time,  our  experience  having  shown  that  we  can  do  the  work 
quicker  in  this  way  than  by  setting  up  six  castings  at  once.  On 
a  heavy  milling  machine,  however,  if  two  rows  of  these  chucks 
are  used  shoes  and  wedges  may  be  finished  from  3  to  4  cents 
each  at  a  machinist  rate  of  41  cents  an  hour.  In  milling  wedges 
one  end  of  each  wedge  is  raised  by  placing  a  block  under  it. 


GAS  BRAZING  FURNACE 


The  drawing  shows  a  neat  home-made  brazing  furnace  used 
by  the  Chicago  &  North  Western  at  the  Clinton  shops,  in 
which  commercial  gas  is  used  as  the  heating  agent.  The  fur- 
nace is  32  in.  high,  being  made  of  IJ/S-in.  angle  iron  with  a  sheet 


Hozzle  in  ^  Tee  to         ■..^'' 
mill  Air  and  Ooi     r.<:-. 

^  Gas  Pipe 

^  Air  Pipe  \':.'':' '    ' 


;    Top  li/eir  of  Piping. 


IZ  Iron  Hoop  filled mfh 
Silicate  of  Soda  ortd 
Carboromdum  Fire 
Sand. 


Pipe 


YalremfhNeedk. 
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;  ..  . .  ..^-..    ..      Brazing  Furnace  Using  Commercial  Gat..    .■:/.■.■::...■■■. 

iron  top  and  a  sheet  iron  shelf   12  in.   from  the  bottom.     The 
gas  is    fed   to   the    furnace   through   a    ^-in.    gas   pipe,   the    flow 
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Tool  Steel-Faced  Jaws  for  Clamping   Shoes  and  Wedges  on   Milling   Machine  Tab'.e 
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sists  of  five  pieces  and  is  designed  to  secure  two  shoes  or  wedges      being  regulated  by  a  needle  valve.     The  air  used  for  mixing 
on  the  table  for  finishing  at  one  time.    By  increasing  the  number      with   the  .gas   is   taken    from   the   shop    line   through   a    Va-)^ 
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pipe,  and  is  admitted  to  the  gas  line  through  a  nozzle  in  h  ^-in. 
tee,  shown  in  the  top  view  of  the  furnace.  The  blast  which, 
as  shown,  comes  from  both  sides  of  the  furnace,  is  directed 
on  to  a  bed  of  a  mixture  of  silicate  of  soda  and  carborundum 
fire  sand.  A  l/^-in.  curved  iron  plate  forms  the  hood  of  the 
furnace,  the  ends  being  left  open.  The  furnace  is  inexpensive 
to  build,  and  has  been  found  to  work  very  satisfactorily  where 
city  gas  is  used  in  the  shops.        ..  ,v-i.- .".>•'    v  .■■■   ■•:.■;-.-■•'. 


HANDLING  COUPLER  YOKES 


••v-t: 


The  photographs  show  three  machines  used  for  coupler  yoke 
work  at  the  Plattsmouth,  Neb.,  shops  of  the  Chicago,  Burling- 
ton &  Quincy.  They  are  noteworthy  because  of  the  fact  that 
but  for  their  present  use  they  would  have  been  scrapped.     An 
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,■''?■        P'fl'    1 — Hydraulic    Press   for    Removing    Coupler    Yokes 

old  hydraulic  wheel  press  that  has  outlived  its  usefulness  as  such, 
and  which  is  used  for  removing  the  yokes  from  couplers,  is 
shown  in  Fig.  1.  The  yoke  bears  against  a  forked  head  in  the 
outboard  housing,  and  the  plunger  of  the  press  pushes  against 
the  body  of  the  coupler,  thus  shearing  the  coupler  yoke  rivets. 


Fig.   2 — Dies   for    Forming    the    Lips    on    Coupler    Yokes 

The  method  of  forming  the  lips  on  the  end  of  the  coupler  yoke 
in  a  bulldozer  is  shown  in  Fig.  2.  The  yoke,  having  been  bent, 
is  anchored  to  the  bed  of  the  bulldozer  within  the  arm,  A.  As 
the  head  of  the  bulldozer  travels  forward,  the  rollers  B  force 
the  arms  A  against  the  yoke,  thus  forming  the  lips.  The  plunger 
C  shears  the  lips  to  the  proper  length.     Both  operations  are  per- 


formed  with  one  stroke  of  the  head.,   The  arms  A  are  held  in  the 
open  position  by  the  springs  D. 

The  machine  used  for  riveting  the  coupler  joke  to  the  coupler 
is  shown  in  Fig.  3.     It  is  a  pneum|itic  riveter  set  into  the  floor 
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Fig.  3 — Pneumatic   Riveter  for  Riveting  Yokes  to  the  Couplers 

of  the  shop  as  indicated  and  is  oper.ited  by  a  three-way  valve, 
shown  just  above  the  plunger  cylinder 


PORTABLE  OXY-ACETYLENE  WELDING  AND 
CUTTING  OUTFIT  c 


A  truck  for  handling  the  oxygen  aid  acetylene  tank,  and  a 


cupboard  containing  the  various  tips, 
used  in  oxy-acetylene  operations  in  an 
New  York  Central  Lines  at  Elkhart 
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burners,    wrenches,   etc., 
about  the  shops  of  the 
s  shown  in  the  photo- 
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Complete   Portable   Welding   and    Cutting   Outfit  *r.    'V-.-.  V: 

graph.  Everything  that  is  needed  for  the  \fork  is  carried  with 
the  truck,  and  there  are  no  delays  occasioned  by  operators  be- 
ing required  to  leave  their  work  in  search  of  necessary  articles. 
The  two  tanks  are  set  in  the  frame  work  of  the  truck  and 
clamped  in  position.  The  handles  are  made  of  pipe  and  extend 
from  the  front  of  the  tank  rest  diagonally  across  the  frame  of 
the  truck.    When  not  in  use  the  hose  is  coiled  around  the  handles. 
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UNIVERSAL  ELLIPTIC  SPRING  FORMING^ 

MACHINE  V 


A  Universal  elliptic  spring  forming  machine  has  recently 
been  placed  on  the  market  by  Jos.  T.  Ryerson  &  Son,  Chicago. 
It  is  designed  for  railway  spring  shop  use  and  will  form  elliptic 
spring  leaves  of  any  size  and  curvature  within  the  limits  of 
ordinary  practice  without  changing  dies. 

The  body  of  the  machine  is  a  heavy  horizontal  table  sup- 
ported on  five  legs.  On  one  side  of  this  table  is  a  bank  of  keys 
which  form  the  concave  die  against  which  the  spring  plates  are 
shaped.  The  keys  rest  on  edge  side  by  side  and  are  held  in  their 
forward  positions  by  a  series  of  counterweight  levers  which 
provide  the  necessary  pressure  to  bend  the  hot  plates.  On  an 
extension  across  the  table  from  the  keys  is  a  pressure  cylinder, 
a  crosshead  on  the   front  end  of  its  piston  rod  acting  as  the 
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Plan  of  the  Universal  Elliptic  Spring  Formlno  Machine, 
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convex  die.  On  the  face  of  this  crosshead  are  mounted  three 
blocks,  the  center  block  being  stationary  and  the  others  adjust- 
able in  and  out  from  the  center.  By  the  position  of  these 
blocks  the  curvature  of  the  spring  leaves  is  controlled.     A  valve 


View    of  the   Cylinder  Side   of  the   Spring   Machine 

for  controlling  the  movement  of  the  piston  is  placed  immedi- 
ately above  the  cylinder  when  compressed  air  is  used  and  at 
the  side  of  the  cylinder  when  hydraulic  pressure  is  used. 

In   operation   the   hot   leaf   to   be   formed   and   the   cold    leaf 
against  which  it  is  to  fit  in  the  completed  spring  are  placed  on 


edge  on  the  table  with  the  cold  leaf  against  the  crosshead. 
Pressure  is  then  applied  to  the  piston  until  the  two  leaves  are 
forced  against  the  bank  of  keys,  when  the  hot  leaf  will  be  bent 
to  the  exact  curvature  of  the  cold  one  as  a  result  of  the  re- 
sistance offered  by  the  counterweighted  dies.  If  camber  or 
tuck  is  desired  between  the  leaves  the  tw^o  adjustable  blocks 
on  the  crosshead  are  set  to  spring  the  cold  plate  slightly,  thus 
causing  the  radius  of  curvature  of  the  new  leaf  to  be  reduced 
sufficiently  to  give  the  desired  amount  of  space  at  the  center 
between  the  leaves.  In  many  cases  leaves  come  from  the  fur- 
nace which  are  not  straight  edgewise.    These  may  be  placed  in 


End   Elevation  of  Spring    Forming    Machine  Showing  the  Counter- 

''^..'■■r'''^^-  '":=[■.:' '''■^:-      weight    Levers        ri-:"?--'.  -'-i-'t- 

a  horizontal  position  in  front  of  the  keys  and  straightened  with 
one  stroke  of  the  crosshead.  ;-.  i.v  ^'. ';  .  ■  ^v. 

This  machine  possesses  a  number  of  advantapres,  including 
simplicity  and  rapidity  of  operation  as  well  as  the  uniformity 
of  the  work  turned  otit.  It  does  not  require  a  high  temperature 
in  order  to  form  the  leaf  and  there  is  little  danger  of  over- 
heating the  steel.  This  machine  was  developed  by  J.  W.  Riley, 
foreman   blacksmith,  at   the   Sayre,   Pa.,   shops   of   the  Lehigfa. 

Valley. ^v;:,: 4., /:p-.>vv .; c : v^- ;  ■  ^  ' y-y'-^s.;:-;---;.-^': ^■^;:-:W'C-^''-r:-:'/- 


AUTOMATIC  DRIFTING  VALVE 


A  drifting  valve  designed  for  use  with  superheater  locomo- 
tives by  means  of  which  live  steam  is  automatically  admitted 
to  the  cylinders  in  small  quantities  when  the  locomotive  is 
drifting,  has  been  developed  on  the  Minneapolis,  St.  Paul  & 
Sault  Ste.  Marie.  It  has  been  used  with  considerable  success 
on  the  Soo  line's  large  superheater  locomotives  and  patents 
have  now  been  secured. 

■ ;  As  shown  in  the  drawing  the  valve  is  designed  to  replace  the 
ordinary  steam  chest  relief  valve  which  it  somewhat  resembles 
in  appearance.  It  consists  of  a  two-part  casing  within  which 
operates  a  piston  valve  with  a  hollow  ring-packed  stem.  A 
^  in.  extra  heavy  pipe  from  the  steam  turret  in  the  cab  is  con- 
nected to  the  casing  and  admits  steam  to  chamber  A.  A  valve 
is  provided  in  the  cab  to  shut  off  the  supply  of  steam  to  this 
pipe  if  desired,  but  in  practice  the  valve  is  open  when  the 
engine  leaves  the  roundhouse  and  closed  when  the  engine  reaches 
the  cinder  pit.  Through  ports  in  the  inner  well  of  chamber  A 
steam  is  admitted  to  the  annular  space  B  surrounding  the  hol- 
low stem  of  the  piston  valve  G.  So  long  as  there  is  pressure 
in  the  cylinder  and  steam  chest  the  piston  valve  remains  seated 
in  the  position  shown  in  the  drawing.  When  the  throttle  is 
closed  and  the  engine  is  drifting,  as  soon  as  a  vacuum  forms 
atmospheric  pressure  acting  upw^ard  against  piston  valve  through 
the  ports  H  in  the  casing  raises  the  piston  ^  in.  which  is  the 
limit  of  its  travel.  This  movement  places  tlie  annular  space  B 
in    communication    with    ports    C    through    which    steam    from 
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pipe,  ;iiul  is  adniittiii  to  the  i:a>  lim-  tliioiiuli  a  iio/zlf  iti  i  '4-in. 
■  fee.  slH>un  jti  the  tt»p  view  of  the  t'lirnaci'.  Ilu'  l>1a>t  wliicli, 
as  shown,  comes  from  hoth  st<le>.  ol  the  I'liniace.  is  (hrcetod 
on  to  a  be<l  o)'  a  mixture  ol  sihcate  of  stula  an<!  carItoriin<luni 
fire  Sand.  A  J/^'-'in*  cnrved  iron  phitc  fornix  tlie  hood  of  the 
furnace,  the  ends  Inking  left  oi)en.  The  furnace  is  inexpensive 
to  Imikl,  and  has  h«.en  found  to  work  \  tr>  satisfactorily  where 
city  gas  is  used  in  the  shops. 


HANDT.TNG  COl  PIER  Y()KP:S 


•  Ov-.':-'  .  ■  The  phototrraphs  show  three  machines  use«l  for  con|der  yoke 
,•  ,•  -J."  \vofk  at  the  IMattsmouUi.  Xeh.,  shojis  ()f  the  Chicago.  IJurhng- 
;:./-."  .ton  v^  Uuincy.  They  are  noteworthy  hecause  of  the  fact  that 
'•-;'.'■,  but   for  their  presi^nt,  use  they   would   lia\e  Ueen   scrapped.     An 


'   V  .      ■    Fig.    1  —  HydrauUc    Press    for    Removing    Coupler    Yokes 

' ;■  6hl  hydrauhc  wheel  press  that  has  outlived  its  usefuhiess  as  >uch, 
;';^nd  AX hich  is  nsed  for  removing  the  yokes  from  cou)>lcrs.  is 
■  'shpwn  in  Fiji.  1;  The  yoke  hears  against  a  forked  head  in  the 
•  otithoard  housintr.  ami  the  plunder  of  the  press  pushes  ayainst 
the  IxhIv  of  the  coupler,  thus  sjnarin.i;   the  coupler,  yoke  rivets. 


Fig.   2— Dies,  for   Forming   the   Lips   on    Coupler    Yol<es 

The  methml  of  forming  the  lips  on  the  end  of  the  cuuider  yoke 
in  a  hulldo/er  is  shown  in  Kiir.  2.  The  yoke.  ha\  int;  l>een  hent, 
.is  anchored  to  the  hed  of  the  bulldozer  within  the  arm.  ./.  As 
•.the  head  of  the  hulfdo/er  travel;?  f6rward.  the  rollers  />'  force 
the  arms  .-l  a.uainst  the  yoke,  thtis  forming  the  lips.  '|"ln-  plunder 
C  sHearji  the  lips,  to  the  proper  leoj,'th.     I'oth  oiieratinus  are  per- 


formed with  vuv  stroke  of  the  hca<l 
open  position  hy  the  sprinus  D. 

The  machine  use<l  for  riveting  tl 
is  shown  ill   Ki;:.  3.     It  is  a  piuum; 


The  arms  ./  are  held  in  the 


coupler  yoke 
tic  riveter  set 


to  the  coupler 
into  the  ih^or 


X 


Fig.   3 — Pneumatic    Riveter  for   Rivetiilg   Yokes   to   the   Couplers    ^ 

t 

of  the  shop  as  indicale<l  and   is  operajed  by  a  three-way  valve, 
sliowii  iust  abo\e  the  plunger  cylinder. 


PORTABIE  OX Y- ACETYLENE  WELDING  AND 


CLTTLNG  Of 


FIT 


A  truck  for  hamlliim  the  oxyiien  ai  <1  acetylene  tank,  and  a 
cupboard  containint;  the  various  tips,  burners,  wrenches,  etc., 
used  in  oxy-acetyleiie  operations  in  am  about  the  shops  of  the 
Xew  York  Central  Lines  at  Elkhurt,  Ini..  is  shown  in  the  photo- 


Complete    Portable   Welding   and    Cutting   Outfit 

liraph.  KverythiiiR  that  is  needed  for  the  1  ork  is  carried  with  • 
the  truck,  and  there  are  ni>  delays  occasior  cd  by  operators  be- 
in;^  re(iuired  to  leave  their  work  in  search  <  f  necessary  articles. 
The  two  tanks  are  set  in  the  frame  worl  of  the  truck  and 
clampe<l  in  position.  The  handles  are  madelof  pipe  and  extend 
from  the  front  of  the  tank  rest  diajf<mally  arross  the  frame  of 
the  truck.     \\  ben  not  in  use  the  hose  is  coile<l  Iiround  the  handles. 
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UNIVERSAL  ELLIPTIC  SPRING  FORMING 

■     -■...:■■.:-.-:.-•.■.        MACHINE        .... 

A  Universal  elliptic  si)riiiir  forming  machine  has  recently 
been  placed  on  the  market  hy  Jos.  T.  Ryerson  &  Son,  Chicago. 
It  is  designed  for  railway  spring  shop  use  and  will  form  elliptic 
-priny  leaves  of  any  size  and  curvature  within  the  limits  of 
ordinary  practice   without  ciianging  dies. 

:  The  body  of  the  machine  is  a  heavy  horizontal  table  sup- 
ported on  five  legs.  On  one  side  of  this  table  is  a  bank  of  keys 
■which  form  the  concave  die  atrainst  which  the  spring  plates  are 
shaped.  The  keys  rest  on  edge  side  by  side  and  are  held  in  tiieir 
forward  positions  by  a  series  of  counterweight  levers  which. ^ 
provide  the  necessary  pressure  to  bend  the  hot  plates,  On  an. 
extension  across  the  table  from  the  keys  is  a  pressure  cylinder; 
a.  crosshcad  on  the   front  end  of  its  piston  rod  acting  as  tHc 
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.<    ■..     Plan  of  the   Universal    Elliptic   Spring   Forming    Machine      .: 

convex  die.  Un  tiie  face  of  this  crosshead  are  mounted  three 
Mocks,  the  center  block  being  stationary  and  the  others  adjust- 
able in  and  out  from  the  center,  liy  the  position  of  tliese 
blocks  tUc  curvature  of  the  spring  leaves  is  controlle<l.    A  valve 
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t    ;•;■:        View    of   the   Cylinder   Side    of   the    Spring    Machine 

for  controlling  the  movement  of  the  piston  is  placed  immedi- 
ately altove  the  cylinder  when  coin|)resscHl  air  is  used  and  at 
the  side  of   the  cylinder   when   hydraulic  pressure  is   used. 

In    operation    the    hot    leaf    to    be    formed    and    tlie   cold    leaf 
against  which  it  is  to  fit  in  the  completed  si>ring  are  place*!  on 


edge  on  the  t<-ible  witli  the  cold  leaf  against  the  crosshead. 
Pressure  is  tlien  applied  to  the  piston  untilthe  two  leaves  are. 
forced  against  the  bank  of  keys,  when  the  hot  leaf  will  be  l>ent 
to  the  exact  curvature  of  the  cold  one  as  a  r.esalt  0f  the  re- 
sistance offered  by  the  counterwcighted  dies.  If'caml>er  or 
t«ck  is  desired  between  the  leaves  the  tw«^  adjustalde  1 'locks 
on  the  crosshead  are  set  to  spring  the  cold  plate  slightly.  thu< 
causing  the  radius  of  curvature  of  the  new  leaf  to  l>e  reduced 
sufllciently  to  give  the  desired  anvount  of  space  at  the  center 
between  the  leaves.  In  many  case<«  leaves  come  from  the  fur- 
nace which  are  n«jt  straigin  edgewi>e.     These  may  be  placed  in 


End  Elevation  of   Spring    Forming   Machine  Showing  thtt  Count»rr:' 

-v;^.^  ;;,,;;;..  :.>.  -.  weight    Levers  1--.   ..  v  ./    i^ /i^-^'-^v':; 

a-hortzontal  position  in  front  of  the  keys  and  straigljtehe«t  vvith 
:  oif^e  .strbke  oif  the  cross.l)ead.' :  '  ;;. /^.^^^  :;■'":  ;  :■•  ^ 
;  .'1  his  machine  possesses  a  number  of  advantaiies.  inclu<lvng 
simplicity  an<l  rapidity  of  operation  as  well  as  the  uniformity 
of  the  work  turned  but.  It  does  not  require  a  .high  temperature 
in  piidet  to ;  form  the  leaf  and  there  .is  little  danger  of  o\er- 
lieating  the  steel.  This  machine  wa*i  developed  by  J.  \\".  Riley, 
foreman  blacksmitli  at  the  Sayr'e,  Fa,i  shops  of  the  Leliigli 
A'allev;  ■-:^; /;■■:■. .':---^"';'^:-.  ■- -  .  _  '.-       ',■.■■'--■.  ',.'":  '■'■■'.■:  S- :,■■'::■ 


AUTOMATIC  DRIFTING  VAL\  E 


A  drifting  valve  designee!  for  use  with  superheater  hKohiO' 
tives  by  means  of  which  live  steam  is  automatical^  ;idmitte«l 
to  the  cylinders  in  small  (|uantitie><  \vlien  the  locomotive  is 
drifting,  has.  Wen  developed  on  the  Minneapoliv^,  St.  Paul  & 
;Sault  Ste. Marie.  It  has  been  used  wnth  considerable  success-, 
on  the  Soo  line's  large  Miperheater  lo'coTOottves  and  patent^ 
have  now  been  secured. 

.As  shown  in  the  drawing  the  valve  is  designed  to  replace  the 
ordinary  steam  chest  relief  vahe  which:  it  /somewhat  rosemhles 
in  appearancey  It  ebnsists  of -a  tA\o-part  casing  within  which, 
operates  a  piston  \al\e  with  a  hollow  rinv-packcd  Mom.  A 
■'a  in.  extra  hta\y  pipe  from  the  >ltam  turret  in  the  cab  is  con-. 
nectc<^l  to  the  casing  and  admits  steam  to  chamber- -4.  Ayalve 
is  pro\  ided  in  the  cjth  tp  shut  off  the  sttpjdy  of-  .steam  to  this 
|Mpe  if  desired,  lint  in  pr.ictice  the  \alve  i>.  opi-n  When  tbr 
engine  k'a\e.s  the  roundhouse  and  closed  when  the  eu^^ine  reaches 
the  cinder  pit.  Througli  port<  in  the  itinef  wrell  of  chamber  A 
steam  is  admitted  to  rire  atmiilar  s^)acc  7?' surrounding  tlie  bpl-. 
low  stem  of  the  pi-.l<>n  valve  (7.  So  long  as  there  is  pre>-<tir^ 
in  the  cxlimler  and  steam  chest  the  piston  valve  remains  seated 
ill  the  position  shown  in  the  drawitig.  When  the  throttle  is 
ciosetl  aiul  the  ehgine  is  drifting,  as  soon!  as;- a -.vacuum  form$ 
atmospheric  v»ressure  aetini;  upw  ard  against  piston  \  alve  through 
the  ports  //  in  the  casint:  raises  the  piston  '  ,>  in.  which  is  the 
limit  of  it>  travel.  This  movement  places  the  annular  space  B 
iii   Cttttimunication    with    ports    C   through    which    steam    from 
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chamber  A  passes  into  chamber  D  and  thence  through  ports  E 
to  the  hollow  stem  of  the  piston.     The  check  valve  F  is  raised 
from  its  seat  and  steam  passes  directly  into  the  steam  chest. 
.  -  As  soon  as  the  engine  stops  or  for  any  reason  a  slight  pres- 
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A'^...  ;:.  .  Drifting   Valve  for  Superheater   Locomotives 

sure  is  formed  in  the  cylinder  the  piston  valve  is  forced  down- 
ward to  its  seat,  thus  cutting  off  communication  l)etvveen  the 
annular  space  around  the  hollow  stem  and  chamber  D.  This 
valve  has  been  found  to  greatly  assist  in  the  proper  lubrication 
of  cylinders  where  superheated  steam   is  used.        ^•"•  ^  ^T  •  i..'- 
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CONDENSER  VACUUM  PUMP 
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'.  ''The  modern  power  house  equipment  invariably  includes  a  con- 
denser plant,  the  efficiency  of  which  depends  upon  the  degree 
of  vacuum  within  the  condensing  apparatus.  For  maintaining 
this  vacuum  and  for  general  service  in  other  lines  where  a  high 
degree  of  vacuum  is  desired,  the  Ingersoll-Rand  Company,  11 
Broadway,  New  York,  has  recently  introduced  a  complete  line 
of  steam  and  power-driven,  duplex  type  vacuum  pumps. 

In  general  the  design  of  these  machines  follows  that  of  the 
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Steam-Driven    Duplex  Vacuum   Pump 

Imperial  air  compressors  manufactured  by  the  same  company. 
The  intake  valves  arc  of  the  Corliss  type,  so  placed  in  the 
cylinder  head  that  the  clearance  is  exceptionally  low.  This  is 
a  desirable  feature  in  that  the  air  trapped  in  the  clearance 
spaces  at  discharge  pressure  will  not  reach  such  a  volume,  upon 
being  expanded  to  intake  pressure,  as  to  greatly  limit  the  pres- 
sure reduction  which  may  be  obtained.  The  action  of  the  valve 
is  quick  and  positive  and  is  independent  of  the  cylinder  and 
intake  pressures ;  the  pressures  within  and  without  the  cylinder 
are  as  nearly  equal  as  possible.     The  intake  ports  are  large  and 
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direct,  which  together  with  the<  water  jacketing  of  the  valves 
tends  to  cool  the  intake  gases. 

The  discharge  valves,  which  aie  of  the  direct  lift  poppet  type, 
are  placed  in  the  bottom  of  the!  cylinder  heads  so  that  any  en- 
trained moisture  or  water  is  impiediately  discharged,  a  feature 
that  tends  to  insure  safety  in  hindling  moist  or  even  saturated 
vapor.  Clearance  at  the  point  pf  discharge  has  been  reduced 
by  making  the  valve  partially  fil(  the  port  in  the  cylinder  head. 
The  discharge  passages  are  also  water  jacketed.  Both  cylinder 
and  heads  are  completely  water  jacketed,  which  is  an  essential 
feature  in  the  design  of  vacuum  pumps,  as  the  high  ratios  of 
compression  tend  to  create  high  ;<iischarge  pressures  unless  the 
heat  is'  removed  in  the  cylinder.  Tie  bolts  pass  from  head  to 
head  and  hold  cylinder  and  heals  tightly  assembled. 

The  running  gear,  including  thd  main  frame  with  its  enclosed 
reciprocating  parts,  the  crank  shift,  connecting  rod,  crosshead. 


Section  Through  Cylinder  of  Vacuum   Pump  •..''. 

valve  gear  and  wheel  on  both  beltl  and  steam-driven  machines 
are  of  the  same  design  as  used  oil  Imperial  air  compressors. 
Lubrication  is  obtained  by  the  bath  (system,  providing  automatic 
flood  lubrication.  By  the  removal' of  covers  from  the  casing 
tlie  enclosed  parts  are  readily  accessible.  The  Imperial  vacuum 
pump  occupies  less  floor  space  thai  machines  of  similar  capa- 
city of  the  straight  line  type,  due  tol  its  duplex  construction  and 
to  the  fact  that  its  speed  of  operation  is  higher.  It  is  possible, 
should  requirements  fall  temporarily  below  that  for  which  the 
equipment  was  originally  installed,  to  remove  one  connecting 
rod  and  discontinue  the  operation  df  one-half  of  the  machine, 
while  the  other  half  operates  at  itsj  rated  speed  and  hence  its 
utmost  efficiency,  displacing,  however,  one-half  the  vapor  the 
entire  machine  is  capable  of  handhni. 

The  machines  are  built  in  capacities  from  798  to  7,048  cu.  ft. 
per  minute  both  for  atmospheric  and  low  pressure  (5  lb.)  dis- 
charge. It  is  claimed  that  they  may  be  operated  practically 
without  attention  and  the  maintenance  of  a  vacuum  within 
Yi  in.  of  the  barometric  vacuum  is  gi  aranteed.    r.    ■•{/,>.' ••■>•'>;;■ 


Iron  Industry  i.n  Belghm. — Recent  reports  state  that  in  the 
Liege  district  of  Belgium  only  6,800  men  are  employed  in  the  iron 
industry  out  of  a  total  of  14,700  in  normal  times.  The  Cockerill 
works  are  employing  5,200  in  the  blast,  furnaces,  rolling  mills  and 
forge  departments.  Two  small  furnaces  are  in  blast,  yielding 
about  1(X)  tons  daily.  In  the  Charleitoi  district  the  Providence 
works  have  one  furnace  in  blast  with  ^  daily  output  of  150  tons. 
A  revival  of  the  steel  industry  is  s^id  to  be  only  possible  if 
Luxemburg  ores  can  be  obtained  byj  a  reduction  of  the  high 
freight  rates.  Available  raw  materials!  are  becoming  scarcer  and 
the  industrv  may  be  brought  to  a  total  standstill. — The  Iron  Age. 
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HIGH  SPEED  RADIAL  DRILL 


A  new  desig:n  of  radfal  drilling  and  tapping  machine  has  heten 
developed  by  the  Fosdick  Machine  Tool  Company,  Cincinnati, 
which  is  known  as  the  High  Speed  Manufacturing  Radial,  and 
is  built  in  two  sizes  having  2-ft.  and  2-ft.  6  in.  arms,  respect- 
ively. It  is  especially  intended  to  meet  the  demand  for  a  high- 
speed, durable  machine,  capable  of  handling  a  great  variety  of 
work  in  shops  where  unskilled  labor  is  employed.  "'V;  :..\-- 

v  In  general  appearance  these  machines  show  a  marked  resem- 
blance to  the  heavy  duty  radials  built  by  the  same  company,  and, 
in  fact,  the  oil  channel  base  and  table,  the  double  tubular  column 
and  the  speed  box  are  identical  in  both  designs.  The  material 
used  for  the  various  parts  has  been  carefully  selected.  The 
bushings  are  of  special  phosphor  bronze,  and  gears  under  severe 
duty  are  of  steel  forgings,  hardened  where  necessarv'.  Where 
the  speed  is  high  or  the  duty  light,  cast  iron  or  bronze  of  extra 
wide  face  and  course  pitch,  are  used.  The  spindle  and  princi- 
pal driving  shafts  are  of  hammered  steel,  and  the  column,  spin- 
dle and  arm  elevating  thrusts  are  taken  on  ball  bearings.  The 
column  and  shafting  are  all  finished  by  grinding.  /     : 

•.  These  machines  have  a  range  of  forty-eight  rates  of  drilling, 
correct  for  3/16-in.  carbon  to  2^-in.  high  speed  drills  in  either 
iron  or  steel,  and  for  boring  up  to  five  inches,  all  with  but  one 
speed  at  the  pulley.  A  mental  plate  on  the  arm  girdle,  for  high 
speed  drilling,  corresponds  to  the  indexes  on  the  head  and  on  the 


High-Speed    Radial    Drilling    and    Tapping    (Machine         .-  . 

speed  box.  Thorough  tests  have  been  made  at  the  works  with 
high  speed  drills  up  to  2^  in.  in  diameter  in  machinery  steel 
and  in  cast  iron,  showing  the  pulling  power  to  be  far  in  excess 
of  what  will  ever  be  required.  For  example,  a  1-in.  high  speed 
drill  was  driven  through  a  very  hard  cast  iron  slab  two  inches 
thick,  in  7  4/5  seconds,  or  at  a  rate  of  15.4  in.  per  minute;  the 
speed  being  550  r.  p.  m.,  and  the  feed  .028  in.  per  revolution. 
The  ZYi-'in.  drill  was  successfully  driven  through  lYz  in.  of  ma- 
chinery steel  at  various  rates,  ranging  from  137  r.  p.  m.  with 
.007  in.  feed,  to  49  r.  p.  m.  with  a  feed  of  0.28  in.  per  revolution. 
The  2-ft.  machine  will  drill  to  the  center  of  a  48-in.  circle  at 
the  base,  which  has  a  working  surface  of  26  in.  by  31  in.  The 
2  ft.  6  in.  machine  drills  to  the  center  of  a  60-in.  circle,  and  has 
a  base  working  surface  of  28  in.  by  36  in.  Other  principal  di- 
mensions common  to  both  machines  are :  base  to  spindle,  51 
in. ;  spindle  traverse,  12  in. ;  least  diameter  of  spindle,  1  9/16  in. ; 
spindle   l>ore,   Morse   Taoer   Xo.  4.     Tilting,   swinging  or   round 


taijiies   of  the   builder's   standard   types   can  Ik;   supplied.     The 
net  weight  of  the  machines  are  2,900  lb.  and  3.200  lb.,  respect-  ; 
ively.  .•^■•.;  "v"' ••.■/.!-■-;  l--.-----^';.';  ':  '•■'  '-^X'-  '^'{^■•'\'r 

As  on  heavy  duty  radials,  the  interchangeal)le  drive  has  heen 
adopted.     The  cone  driven  machine  may  be  changed  to   speed 
box  drive,  or  vice  versa,  or  a  constant  or  variable  speed  motor;;., 
may  be  added  at  any  time  after  purchase  without  the  necessity': 
of  a  special  base,   special   speed  box   or   special   shafts   or  gearsV 
in  the  machine.  .   ;-  :. 


SMOKEBOX  BLOWER  fitting; 


The  illustration   shows   a   locomotive  blower   fitting  which   is  ;■': 
provided  with   a   flange   for  direct  attachment  to  the   side  of  "; 
the    smokebox.      It    is    provided    with    three    pipe    connections,..'-; 


Smokebox    Blower   Fitting 

the   inside   connection   leading  to  the   blower  nozzle,   the   right 
angle  connection  to  the  blower  pipe  in  the  cab,   and  the  other> 
to  the  roundhouse  blower  connection.     A  check  \alve,   i^adily^ 
accessible  through  the  cap   shown  in  the  illustration,  automati- 
cally closes  the  roundhouse  blower  connection  when  the  engine; 
blower  is  in  operation.     It  raises  when  the  roundhouse  blower 
is   in   operation   and  allows    steam   to  pass   into   the   smokebox. - 
All  passages  are  made  for  1^4  in.  pipe.     It  is  manufactuied  by.. 
the  Barco  Brass  &  Joint  Company,  Chicago.        \^'-£^^  '■>^'-^,-C^-''— 
..;  :     ■■_■■■:■.:.■:'..-   .•■V-.    -.i ^^'.^^ '^''---'-'^'V.-..^ 
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The  boring  tools  illustrated  herewith  were  recently  placed  on.--/, 
the    market    by    the    Rigid    Tool    Holder    Compan\-,    Baltimore,,';;' 
Md.     The   tools   consist  mainly  of   a   special   lathe   boring  bar,'V-' 
in   ten    sizes,    four  types   of    holders    therefor  to    meet    various 
conditions,  a   special  cutting  off  tool  and  internal  and  external 
thread  tools.  :  ?;; 

The  boring  bar  and  two  styles  of  holders  are  shown  in  the'V  ' 
illustrations.     The  bar  is  made  in  diameters  ranging  from  ^  in.  :^   ■ 
to  2]/4  in.,  and  is  fitted  with  a  special  cutter  clamp  which  con- 
forms to  the  normal  exterior  surface  of  the  bar.     This  is  held 
in  place  by  means  of  two  screws,  the  one  nearest  the  end  being 
threaded  into  the  body  of  the  bar  and  acting  in  tension,  while 
the  other  is  threaded  into  the  clamp  and   acts  as   a   set  screw 
against  the  bar  body.     It  has  a  leverage  of  5^  to  1  against  the<u 
cutter,  which  it  securely  clamps  in  position.  "U.^:.  .v 

The  tool  post  holder  is  a  simple  one-piece  holder  which  has 
an  angular  opening  between  the  shank  and  the  barrel  through 
which  the  bar  passes.  This  enables  the  shank  to  be  passed 
through  the  tool  post  until  its   front  edge  is   supported   by  the 
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tool  post  wedge.  The  anple  of  the  harrel  also  brinps  the 
cutter  oil  a  line  directly  in  front  of  the  wedge.  The  barrel  is 
fitted  with  a  bearing  for  the  bar  at  each  end,  the  latter  being 
rigidly  secured  by  two  tool  steel  set  screws. 

The  adjustable  boring  tool  is  designed  for  general  applica- 
tion and  fits  practically  any  lathe  from  12-in.  swing  up.  It 
replaces  the  ordinary  tool  post,  and   its  broad  base  and   heavy 
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The  Rigid  Tool  Post  Holder 


construction  is  intended  to  give  it  exceptional  rigidity.  The 
swiveling  elevating  joke  may  be  clamped  in  any  desired  posi- 
tion between  elevations  varjing  approximately  from  1  7/16  in. 
to  lYz  in.  Large  key-ways  cut  with  this  tool  have  parallel 
sides  where  small  cutters  are  used,  because  the  tool  may  be 
elevated  instead  of  revolving  the  work  for  succeeding  cuts.  '  ' 
A  double  reversible  holder  is  made  which  is  a  single  piece  of 
steel  and  very  rigid.  It  is  provided  with  two  parallel  holes  or 
barrels,  in  either  of  which  the  tool  may  be  clamped  by  set  screws. 


fi/-C/l/fBO/*':'^>-;-' 
Off  TOOL  5T£:U    v'; ...i:-. 

"••_  '  ;^-;\.  ..;..-  Double  Reversible  Tool  Holder  .     .        .,•*,.'•'. 

These  holes  are  so  offset  from  the  horizontal  center  line  of  the 
piece  that  by  reversing  it  end  for  end  and  vertically  a  selection 
of  four  heights  is  available  varying  by  eighths  of  an  inch.  The 
single  reversible  holder  is  a  special  tool,  and  reverses  vertically 
only,  giving  but  two  heights  of  the  tool.       ^v      •V;.n.^   .^  ;v'- '•  ■• ; 


AUTOMATIC  NON-RETURN  VALVE    : 


V  -.♦... 

'•  J 


The  Golden-Anderson  Valve  Specialty  Company,  Pittsburgh, 
Pa.,  has  placed  on  the  market  an  automatic  double-cushioned 
non-return  valve  for  steam  boilers.  It  is  placed  in  the  connec- 
tion from  each  boiler  to  the  main  steam  line  to  prevent  back 
flow  from  the  steam  line  when  the  pressure  in  the  boiler  is 
lower  than  that  of  the  steam  line.  This  automatic  feature  will 
protect  the  boiler  in  case  of  accident,  such  as  the  bursting  of  a 
tube,  and  will  act  as  a  safety  stop  to  prevent  steam  from  being 
turned  into  cold  boilers.  As  the  pressure  in  the  boiler  accu- 
mulates the  main  valve  B  will  be  raised  and  steam  will  be  per- 
mitted to  flow  into  the  header.  The  chamber  F  serves  as  a 
cushioning  chamber  for  the  valve  in  its  upward  movement,  and 
the  chambers  D  and  £  cushion  the  valve  in  closing,  these 
chambers    being    open    to    the    steam    pressure    and    connected 


>.■    .  •.' ' ' 


through  the  valve  by  the  passaga  C.  By  this  construction  ham- 
mering or  chattering  of  the  valvfe  is  eliminated.  There  is  only 
one  moving  part  to  the  entire  v^lve.  and  that  is  the  piston,  B, 
which,  as  shown,  is  substantially  guided  in  the  body  of  the  valve. 
The  pipe  at  the  left  of  the  valve,  extending  out  from  the  valve 
body,  connects  with  a  globe  valve  at  some  convenient  position 
for  testing  the  automatic  service,  feature  of  the  piston  B.     By 


;.>■■■:  ":i  ; 


Golden-Anderson    Automatic    Non-Return    Valve  .; -•%'•■■  • 

allowing  steam  to  flow  from  the  chambers  E  and  D  through  this 
pipe  the  pressure  from  the  lower  cushioning  chambers  will  be 
relieved,  and  the  valve  will  automatically  close.  By  means  of 
the  spindle  the  valve  can  be  maintained  in  its  closed  position 
by  hand. 


SULLIVAN  PISTON  AND  VALVE  STEM 
PACKING 


The  process  of  applying  packing  t »  the  piston  and  valve  rods 
of  locomotives  does  not  present  very  much  difficulty.  The  pack- 
ing must  be  of  a  material  that  will  lot  melt  at  the  temperature 
of  the  steam,  and  will  still  be  soft  er  ough  not  to  injure  the  rod. 
If  this  packing  is  bored  out  to  an  exict  fit  on  the  rod  it  will  be 
tight.  As  the  engine  continues  in  service,  however,  the  ring  will 
become  worn.  A  packing  is  thus  desirable  that  will  permit  of 
continued  wear  until  the  packing  ring  are  w  oni  out.  A  packing 
ring  that  is  cut  square  across  the  r  ng  is  believed  to  be  pre- 
ferable to  that  which  is  cut  tangentialK-,  as  in  the  latter  case  the 
short  ends  are  liable  to  become  broken,  thus  permitting  blows. 
Where  the  square  cut  ring  is  used  ifiere  must  be  a  clearance 
between  the  segments  of  each  ring,  and  in  order  to  make  the 
packing  tight  two  rings  must  be  use|d,  having  the  parting  of 
their  segments  staggered.  These  ring^  will  wear  until  the  ends 
of  the  segments  come  in  contact,  when  the  ends  should  be  filed 
to  give  the  proper  clearance.  Anothei  feature  that  is  desirable 
is  to  have  the  packing  rings  maintain  &  constant  bearing  on  the 
rods  so  that  the  ring  will  wear  evenly  throughout  its  bearing 
surface. 

To  meet  these  conditions  the  Jerome-Edwards  Metallic  Pack- 
ing Company,  Chicago,  has  placed  on  ithe  market  the  improved 
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Sullivan  piston  an ^  valve  stem  packing.  In  the  illustration,  A 
is  the  piston  rod ;  B,  the  swab  cup ;  C,  the  gland ;  E,  the  vibrating 
cup;  F,  the  brass  ring;  H,  a  combined  spring  case  and  follower; 
/,  the  spring;  /,  the  cone  packing  ring  with  a  double  bevel;  K, 
the  second  packing  ring;  and  A',  the  stuffing  box.  From  this 
construction  it  will  be  seen  that  the  spring  /  presses  the  pack- 
ing ring  K  against  the  packing  ring  J  (with  the  double  bevel), 


'        •■;•  Construction   of  Sullivan    Packing  .•='-./.. 

forcing  it  onto  the  rod  and  at  the  same  time  against  the  vibrating 
cup  E,  which,  being  beveled,  also  forces  it  against  the  rod.  With 
this  construction  steam  leaks  between  the  rod  and  the  packing 
ring,  or  between  the  outside  of  the  packing  ring  and  the  inside 
of  the  vibrating  cup,  are  eliminated ;  in  addition,  the  double 
bevel  on  the  cone  ring,  /,  tends  to  keep  it  central  and  the  wear 
will  thus  be  uniform.  ^'^'-.v/J^    .■'^;  ;;■■*'•:  j--'-^  ■  ■; 


SAFETY  BELT  STICK 


■A  belt  shifter,  which  is  not  only  designed  to  save  time,  but 
to  provide  an  absolutely  safe  means  of  shifting  belts  or  throw- 
ing them   on  and  oflF  pulle3s  in  motion,  has  been  designed  by 


the  Ready  Tool 
sists  of  a  piece 


Swivel    Roller    Belt   Shifter         :  i-    ■>--vv  V   vV^i 

Company,  Bridgeport.  Conn.     The  device  con- 
which  is  bolted  to  the  regulation  pole,  to  which 


is  secured  s  swivel  fork  attachment.  There  are  three  roners 
attached  to  the  swivel  plate,  two  of  which  are  at  right  angles 
to  the  pole  and  are  tapered.  The  third  roller  is  located  between 
the  base  of  the  other  two  and  has  its  axis  at  right  angles  to 
them.  It  is  intended  to  reduce  the  friction  at  the  edge  of  the 
belt  so  that  there  is  no  possibility  of  the  belt  catching  or  stick- 
ing. The  tapered  rollers,  between  which  the  belt  is  placed, 
effect  a  tendency  at  all  times  for  the  belt  to  slide  onto  the 
pulley  and  away  from  the  shifter.  This  is  said  to  practically 
overcome  the  possibility  of  accident. 


WORM  WHEEL  CUTTING  MACHINE 


The  accompanying  photograph  shows  a  new  worm-wheel  cut- 
ting or  generating  machine,  which  has  recently  been  developed 
by  the  Newton  Machine  Tool  Works,  Inc.,  Philadelphia,  Pa., 
the  cutting  being  done  by  either  fly  cutters  or  a  taper  hob.  The 
cutter  or  hob  has  the  form  of  a  tap  and  is  set  so  that  the  dis- 
tance between  its  axis  and  the  axis  of  the  wheel  is  the  same 
as  that  between  the  worm  and  wheel,  and  its  angle  to  the  plane 
of  wheel  is  the  same  as  that  at  which  the  worm  actually  runs. 
These  measurements  remain  unchanged  during  the  entire  process 
of  cutting. 

Contrary  to  the  practice  generally  followed,  by  which  the 
teeth  of  the  wheel  are  gradually  cut  deeper  by  feeding  the  cut- 
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.....  Tangential    Feed    Worm    Wheel    Cutting    Machine  ,....-, 

ter  radially  toward  the  wheel  center,  the  cutter  in  this  process 
is  fed  along  its  axis  at  a  tangent  to  the  circumference  of  the 
wheel,  thus  first  cutting  with  the  tapered  end  into  the  solid 
metal.  The  teeth  of  the  wheel  become  gradually  deeper  as  the 
increasing  diameter  of  the  cutter  is  fed  into  the  work,  the  teeth 
being  finished  by  the  full  end  of  the  cutter  as  it  passes  through 
the  work. 

A  large  worm  wheel  having  an  outside  diameter  of  47J<2  in., 
a  face  5^  in.  w  ide  and  92  teeth,  triple  lead  and  2  diametral  pitch, 
was  put  on  this  machine  in   10  hours.     ^^\'-"  -:---':/^\-r'^'    ^^4''-i'r'; 
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EFAMTMEMT 


.:  Fire  destroyed  the  coach  and  paint  shop,  a  storeroom  and 
several  passenger  coaches  and  freight  cars  of  the  Texas  &  Pa- 
cific at  Marshall,  Texas,  on  October  1.  ^  -,.   ., ..    ,     ..       ..  ,. 

The  ocean-going  ferr>-,  Henr\-  M.  Flagler,  carrying  freight 
cars  between  Key  West  and  Havana,  is  being  worked  to  its 
full  capacity,  and  officers  of  the  Florida  East  Coast  say  that  the 
facilities  will  soon  be  increased  by  the  addition  of  another  boat. 
It  is  proposed  to  build  a  vessel  with  a  capacity  of  38  cars.  The 
Henry  M.  Flagler  carries  28  cars. 

One  of  the  50  electric  locomotives  being  delivered  by  the  Gen- 
eral Electric  Company  to  the  Chicago,  Milwaukee  &  St.  Paul  for 
use  on  the  line  between  Harlowton.  Mont.,  and  Aver\-,  Idaho, 
was  placed  on  exhibition  this  week  at  the  Union  Station  in 
Chicago.  These  locomotives  are  to  be  put  in  service  sometime  in 
November.  The  locomotives  weigh  260  tons  each,  have  8  pairs 
of  driving  wheels,  are  112  ft.  long  over  all  and  are  designed  for 
operation  with  direct  current  at  3,000  volts.     >  ". .;....^., .    .■••../.;    ' 

On  Saturda}-,  Xovember  6,  the  Business  Men's  Association  of 
Deposit.  N.  Y.,  will  celebrate,  with  a  parade  and  speeches,  the 
eightieth  anniversary-  of  the  Erie.  On  November  7.  1835,  the 
first  ground  was  broken  for  the  Erie  Railroad  at  Deposit,  N.  Y. 
At  the  time  that  this  construction  work  was  begun  the  president 
of  the  company,  James  G.  King,  made  the  prediction  that  fully 
200,000  tons  of  freight  would  be  transported  over  the  railroad 
a  year.    Last  year  the  Erie  handled  42,874,315  tons  of  freight. 

The  Wisconsin  conservation  commission  has  received  from 
the  Chicago,  Milwaukee  &  St.  Paul  an  appeal  for  protection 
from  the  colony  of  beaver  which  have  taken  it  upon  themselves 
to  construct  a  number  of  dams  along  Bear  Creek  in  Oneida 
county,  causing  the  water  to  back  up  and  flood  the  railroad 
company's  right  of  way  in  the  vicinity  of  Merrill  and  Goodnow. 
As  the  beaver  is  protected  by  law,  the  railroad  could  not  kill  or 
trap  the  animals,  even  though  their  dams  are  causing  wash- 
outs. 

A  press  despatch  October  3  from  Imlay,  Nev.,  reports  damage 
by  earthquake  shocks  for  a  hundred  miles  along  the  line  of  the 
Southern  Pacific.  Several  water  tanks  toppled  from  their  high 
supports  and  one  at  Lovelock  crushed  the  end  of  a  dwelling. 
People  fled  from  their  homes  in  night  clothing  at  many  places. 
Slow  orders  were  issued  to  all  trains  when  the  third  shock  was 
felt  at  11  o'clock  on  the  night  of  the  third.  At  Golconda,  Nev.,  a 
piece  of  track  sank  five  inches.  All  the  towns  named  are  between 
Sparks  and  Battle  Mountain.  ..  ,.„      .    :.,:   .... 

John  P.  Dohoney,  investigator  of  accidetits,  Tias  made  his  re- 
port to  the  Pennsylvania  Public  Service  Commission  on  the  ac- 
cident in  a  tunnel  on  the  Philadelphia  &  Reading,  at  Phoenixville, 
Pa.,  September  28.  when  nine  workmen  were  killed  and  nine 
others  injured.  The  work  train,  on  which  these  men  were  em- 
ployed, had  just  entered  the  tunnel,  on  the  southbound  track,  and 
had  stopped ;  when  a  southbound  passenger  train,  running  on 
the  northbound  track,  and  moving  at  about  ten  miles  an  hour,  ran 
into  the  men,  who  were  walking  along  the  track  and.  as  it  appears, 
struck  more  tlian  one-third  of  the  gang  of  fifty.  The  principal 
explanation  given  is  that  the  conductor  of  the  work  train  had 
given  proper  notice  or  instructions  to  the  foreman  and  the  work- 
men before  entering  the  tunnel ;  but  the  state  inspector  says 
that  this  notice,  if  heard  at  all.  was  misunderstood,  and  that  a 
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%  BROWNELL'S  AUTOMATIC  STOP        V- i,  ^^ v   -    / 

A   mechanical-trip  automatic  train   stop,   invented  by  George 
W.  Brownell,  of  St.  Albans,  Vt.,  has  been  tried  on  a  sidetrack  v. 
of  the  Central  Vermont  Railway  at  that  place.     Mr.   Brownell.  .: 
places  a  ramp  on  the  ties  between  the  rails  of  the  track  and,  '■'  • 
by  means  of  a  sliding  tripper,  su3pended  from  the  locomotive 
frame,  causes  the  lifting  of  a  valve  on  the  engine  as  the  ramp  \ 
is  passed,  applying  the  air-brakes.     The  ramp  is  moved  into  or.y/i 
out  of  position  bj'  a  dog,  turned  by  a  shaft  connected  to  the   = 
visual  signal.     To  prevent  trouble  from  freezing,  the  ramp  is 
supported   in   a   trough,   which,   in  ,  winter,   contains   salt.     The  ;  f 
air  apparatus,   on  the  locomotive,  ^oves   a  piston  in   a  double '  .' 
cylinder,  so  arranged  as  to  exhaust;  at  first,  only  a  part  of  the  .'••• 
air  necessary  to  make  a  service  application,   further  reduction,  •  '.i 
as  may   be   demanded,   being  provi<  ed   for   by   suitable   adjust- 
ments.       ...,  ->;..> 


PANAMA  CANAL  BLOCKBD  FOR  A  MONTH 

The  landslide  which  blocked  the  Panama  Canal  at  Gold  Hill,  ' 
September  20,  has  been  followed  by  others,  and  it  is  announced 
this  week  that  vessels  cannot  pass  through  before  November  1. 

At  least  1,000,000  yards  of  earth  must  be  removed.  On  Tuesday 
the  steamer  Finland  from  New  York  was  waiting,  with  300 
passengers  aboard,  and  another  vesjel  of  the  same  line  was 
waiting  on  the  Pacific  side.  Both  these  vessels  have  also  large  W 
cargoes  of  freight.  The  quantity  of  freight  in  vessels  waiting 
to  pass  through  the  canal  is  so  great  jthat  it  could  not  be  trans- 
ported over  the  Panama  Railroad  in  l^ss  than  a  month.  Colonel 
Chester  Harding,  engineer  in  charge '  of  the  canal,  has  recom-  ' 
mended  that  tolls  already  paid  by  waiting  vessels  be  refunded.  '- 

According  to  the  Canal  Record,  on  October  5,  there  were  83 
vessels  tied  up  in  the  canal.  Of  these  45  were  on  the  Atlantic  side 
with  an  aggregate  of  approximately  167,000  tons  of  cargo,  and 
38  were  on  the  Pacific  side  with  appijoximately  189,000  tons  of 
cargo.  A  number  of  boats  which  hadj  intended  passing  through 
the  canal  are  taking  their  cargoes  ar<^und  via  the  Straights  of 
Magellan.  \  ,'.\ ^  - "    .  V  "  ■' "'  •■. ■'•''.  ■'' 


r<iu 

1 


■.'v       TEXAS  RAILWAYS  URGE  LAW  AGAINST       :•;..' 

TRESPASSING  '         > 

The  Texas  railways  are  conducting  a  campaign  in  the  inter-.?- 
est  of  adequate  laws  to  prohibit  trespassing.  As  a  part  of  this  :;- 
campaign  the  Central  Safety  First  Corhmittee  of  the  Interna-  ."i  V. 
tional  &  Great  Northern  has  issued  a  bulletin  calling  attention  to  .  - 
the  large  number  of  trespassers  killed  on  tlie  railways  every  :.; 
jear,  and  urging  school  teachers,  employers  of  labor,  ministers,  ' 
parents  and  others  to  do  everything  inUheir  power  to  educate:; 
those  within  their  sphere  of  influence  regarding  the  evils  of  ,: 
trespassing.  The  circular  states  that  during  the  last  13  years  .;;•: 
the  International  &  Great  Northern  has  carried  on  its  trains  Jv. 
nearly  20,000,000  passengers  without  killing  or  even  maiming  a  .^  '; 
single  passenger  in  train  accidents,  "  vhich  proves  that  the  ^'■■ 
International  &  Great  Northern  is  a  v  ;ry  safe  road  for  pas-;-;., 
senpers ;"  but  that  during  the  same  peiiod  its  trains  killed  or  '■■': 
seriously  injured  over  500  people,  while  trespassing  on  its  yards  -■  \ 
and  along  the  right  of  way,  "which  pro  es  that  the  I.  &  G.  N.,  ._/ 


like  other  railways,  is  a  very  unsafe  place  to  walk  upon." 
\'ice-president  W.  A.  Webb,  of  the  Missouri,  Kansas  &  Texas, 
written  order  should  have  been  given  to  the  foreman,  explaining  has  issued  a  similar  circular  to  all  employees  of  the  operating 
the  proposed  movement.  The  workmen  were  all  foreigners,  department,  in  which  he  says'  that  more  lives  would  be  saved 
mostly  Italian.  They  had  been  engaged  for  two  weeks  in  the  by  enforcing  laws  against  trespassing  tl  an  by  providing  steel 
work  of  widening  the  tunnel.  cars,  installing  block  signals  and  abolishinj  grade  crossings. 
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CAR  AND  LOCOMOTIVE  ORDERS  IN  OCTOBER 

During  the  month  of  October  orders  for  locomotives,  freight 
cars  and  passengers  cars  were  reported  as  follows : 


:■   K-  '•""•;.-    ■    •V-''..       '•■    '■.•■'/■     Locomo- 
tives 

Domestic     280 

Foreign 


Freight 
Cars 
21,339 


Passenger 
Cars 

16     '■ 


16 


"■■"■ 'To***  ;■.•:......•..;. ..'.■.-■^..v.;.V....    280  21,339 

Among  the  more  important  orders  for  locomotives  were  the 
following :  Pittsburgh  &  Lake  Erie,  10  Mikado  type  locomotives, 
American  Locomotive  Company;  Central  of  Georgia.  8  Mikado 
and  4  Pacific  type  locomotives,  Lima  Locomotive  Corporation ; 
Atchison,  Topeka  &  Santa  Fe,  30  Mikado  type  locomotives, 
Baldwin  Locomotive  Works;  Philadelphia  &  Reading,  30  Mikado 
type  locomotives,  Baldwin  Locomotive  Works ;  Cincinnati,  Indi- 
•anapolis  &  Western,  42  locomotives,  Lima  Locomotive  Corpo- 
ration; Illinois  Central,  47  Mikado  type  locomotives,  Lima  Loco- 
motive Corporation,  and  3  Santa  Fe  type  locomotives,  American 
Locomotive  Company,  and  the  Pennsylvania  Railroad,  75  Mikado 
type  locomotives,   Baldwin  Locomotive  Works. 

The  largest  order  for  freight  cars  reported  during  the  month 
was,  of  course,  that  placed  by  the  New  York  Central.  As 
nearly  as  can  be  ascertained  the  order  has  been  divided  as 
follows :  Haskell  &  Barker  Car  Company,  2,000  box  cars ;  Pull- 
man Company,  1,000  automobile  cars;  American  Car  &  Foundry 
Company.  1,500  box  cars,  and  the  Standard  Steel  Car  Company, 
4,500  gondola  cars,  a  total  of  9,000  cars,  these  being  in  addition 
to  orders  placed  in  September  and  previously  reported.  Among 
other  large  orders  were :  Wheeling  &  Lake  Erie,  750  gondola 
cars,  Standard  Steel  Car  Compan}^  and  200  automobile  cars. 
Western  Steel  Car  &  Foundr\'  Company;  Illinois  Central,  1,000 
refrigerator  cars,  American  Car  &  Foundrj'  Company ;  Cen- 
tral of  Georgia,  500  freight  cars,  American  Car  &  Foundry 
Company,  and  500  box  cars,  Pullman  Company ;  Norfolk  & 
Western,  1,000  90-ton  gondola  cars,  company  shops;  Chesa- 
peake &  Ohio.  1,000  gondola  cars.  Standard  Steel  Car  Com- 
pany; Western  Maryland,  2,000  hopper  cars,  Pullman  Company, 
and  Philadelphia  &  Reading,  1,000  box  cars,  American  Car  & 
Foundrj'  Company ;  500  gondola  cars.  Standard  Steel  Car  Com- 
pany, and  1,000  hopper  cars.  Pressed  Steel  Car  Company. 

Of  the  16  passenger  cars  noted  in  the  table  14  were  ordered 
by  the  Boston  &  Maine  of  the  Pullman  Company  and  the  La- 
conia  Car  Company.       '..;.:      "V- '/.-;'"'Wt/ "ivJv^  ^^.••;-^^  ..■"•■' 


MEETINGS  AND  CONVENTIONS  1  .-^jV  ?'  V 
The  Central  Railway  Club. — At  the  next  meeting  of  the 
Central  Railway  Club,  which  will  be  held  in  Buffalo  on  the 
evening  of  November  12,  1915,  arrangements  have  been  made 
for  an  informal  complimentary  dinner  at  Hotel  Statler.  This 
will  be  served  at  six  o'clock,  and  will  be  followed  bj'  the  regu- 
lar meeting  at  eight  o'clock.  The  paper  of  the  evening  will 
be  on  "Rubber:  From  Raw  to  Finished  Product,"  and  will  be 
illustrated  with  moving  pictures.  Ladies  are  invited  to  both  oc- 
:  casions.  .  .;,  .■.^;  .>  -y       ..^-  ,.•...•*..:  :-.'.•     •■     ■;'■••'/•.. 

Chilled  Car  Wheel  Mamtfacturcrs. — At  the  annual  meeting  of 
the  Association  of  Manufacturers  of  Chilled  Car  Wheels,  held 
in  New  York  on  October  12,  officers  were  re-elected  as  follows : 
President  and  treasurer,  George  W.  Lyndon ;  vice-presidents,  E. 
F.  Carry  and  J.  A.  Kilpatrick ;  secretary,  George  F.  Griffin ;  con- 


sulting engineer.  F.  K.  Vial.     The  board  of  directors  consists  of 

E.  F.  Carry,  J.  A.  Kilpatrick,  W.  S.  Atwood,  Chas.  A.  Lindstrom, 

F.  K.  Viai,  A.  G.  Wellington,  W.  C.  Arthurs,  J.  D.  Rhodes,  F.- 
B.  Cooley,  A.  J.  Miller  and  Wm.  F.  Cutler.        :^  \  ;.-; :  ..■■..    ,. ...    yy 

.[June  Mechanical  Conventions.— \  joint  meeting  of  the  ex- 
ecutive committees  of  the  Master  Car  Builders'  Association,  the 
American  Railway  Master  Mechanics'  Association  and  the  Rail- 
way Supply  Manufacturers'  Association  will  be  held  at  the  Hotel 
Statler,  Cleveland,  Ohio,  Monday,  November  15,  at  10  a.  m. 
The  object  of  the  meeting  will  be  to  decide  upon  the  dates  for 
the  June  conventions,  as  well  as  the  place  of  the  meetings,  and 
also  to  discuss  other  details  of  the  joint  work  of  these  three 
associations.  It  is  planned  also  to  hold  separate  meetings  of  the 
executive  committees  of  each  one  of  the  associations  after  the 
joint  meeting.  The  meeting  is  being  held  at  Cleveland  because 
of  the  illness  of  President  MacBain,  of  the  Master  Car  Builders' 
Association,  who  expects,  however,  to  be  sufficiently  recovered  by 
November  15  to  participate.  ,  v,  .  ,.  .  ..  /^ 

American  Society  of  Mechanical  Engineers. — The  annual  meet- 
ing of  the  American  Society  of  Mechanical  Engineers  will  be  held 
at  the  Engineering  Societies'  Building,  29  West  Thirty-ninth 
Street,  New  York  City,  on  December  8,  9,  and  10,  1915.  The 
railroad  session  will  be  held  on  the  afternoon  of  Wednesday, 
December  8,  and  considerable  effort  has  been  put  forth  by  the 
sub-committee  on  railroads  to  provide  a  program  of  general 
interest.  Papers  will  be  presented  as  follows:  Operation  of 
Parallel  and  Radial  Axles  of  a  Locomotive  by  a  Single  Set  of 
Cylinders,  by  Anatole  Mallet,  and  Four-WTieel  Trucks  for  Pas- 
senger Cars,  by  Roy  V.  Wright,  Managing  Editor  Railway  Age 
Gazette,  which  is  published  elsewhere  in  this  issue.  It  is  also 
expected  that  a  paper  will  be  read  on  the  six-wheel  truck  for 
passenger  cars.    .^;.,7-;\  .  ^;  :.:*..'    .  -\- •.:.■•,-■-■  .v  ..:''•• -^^'. 


The  foUoxving   list   gives  names  of  secretaries,    dates   of  next   or  regular 
meetings  and  places  of  meeting  of  mechanical  associations : 
Air  Brake  Associ.\tion. — F.  M.  Nellis,  53  State  St..  Boston.  Mass. 
American     Railroad     Master     Tinners,     Coppersmiths     and     Pipefitter* 

Association.— W.    E.   Jones,   C.  &   N.   VV.,  3814   Fulton    St.,   Chicago. 
American  Railway  Master  Mechanics'  Association. — J.  W.  Taylor,  Kar- 

pen   Building,  Chicago.  .  ,. 

American   Railway  Tool   Foremen's  Association. — Owen   D.   Kinsey,   Illii   • 

nois  Central,  Chicago.  _    /.■ 

American  Society  for  Tksting  Materials. — Prof.  E.  Marburg,  University  ; 

of  Pennsylvania,  Philadelphia,   Pa. 
American    Society    of    Mechanical    Engineers. — Calvin    VV.    Rice.    29    W. 

Thirty-ninth  St.,  New  York.     Annual  meeting,  December   7-10,   1915, 
£■■  New  York. 

Associ.\TroN   OF   Railway   Electrical   Engineers. — Joseph   A.   Andreucetti, 

C.  &  N.  W.,  Room  411,  C.  &  N.  W.  Station,  Chicago. 
C**  Foremen's  Association  of  Chicago. — Aaron  Kline,  841   North   Fiftieth 

Court,  Chicago.     Second  Monday  in  month,  except  July  and  August, 

Lytton   Building.   Chicago. 
Chief   Interchange   Car   Inspectors'   and  Car   Foreman's  Association. — 

VV.  R.  McMunn,  New  York  Central,  Albany,  N.  Y. 
International   Railway   Fuel  Association. — C.   G.   Hall,   922   McCormick 

Building,  Chicago. 
International   Railway    General    Foremen's    Association. — VN'illiam    Hall, 

1126  W.  Broadway,  Winona,  Minn. 
International  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,  Lima,  Ohio.  ^ 
Master   Boiler   Makers'   Association. — Henry   D.   Vought,  95    Liberty   St., 

New  York.  '.: 

Master     Car     Builders'    Association. — J.    W.    Taylor,    Karpen     Building, 

Chicago. 
Master  Car  and  Locomotive  Painters'  Associ.vtion  of  U.  S.  and  Canada. — 

A.  P.  Dane,  B.  &  M.,  Reading,  Mass. 
Niagara  Frontier   Car   Men's   Association.— E.    Frankenberger,   623    Bris- 
bane   Building,    Buffalo,    N.    Y.      Meetings    monthly. 
Railway    Storekeepers'   Association. — J.   P.    Murphv,   Box  C,  Collinwoo4» 

Ohio. 
Traveling   Engineers'   Association. — W.  O..  Thompson,  N.   Y.  ,C  R.  R^' 
■■^~.     East  Buffalo,  N.  Y.  ,.■;■':;,    ;■' r-:. .  ~^:.  ■..■:■.:::,  -c- .•::T^- 


RAILROAD 

CLUB   MEETINGS 

Club 

-Next 

Meeting 

Title   of   Paper 

Author 

Secretary 

.\ddress              '       '  .":'-.■ 

Canadian     

Central     

Nov.     9 
Nov.  12 
Nov.     0 
Nov.    19 
Nov.   26 
Nov.     8 
Nov.   12 
Nov.   18 

Rubber   as   Related    to    the    War 

Rubber:    From   Raw  to   Finished   Product. 

The    Fuel    Department — A    Failure? 

The    Railroads    and    National    Defense.... 

Workingmen's  Compensation    

Election    of    Officers 

Pleasant    Valleys    and    Rocky    Mountains. 
Locomotive    Inspection     

A.    D.   ITiornton.. 

James  Powell 

Harry    D.    Vought. 

Wm.   Cade.^Jr 

Harry    D.    Vcught. 
.f.   B.  Anderson.  . . . 

".  0.   Robinson 

B.    VV.    Frauenthal. 

A.   J.    Merrill 

Jos.   VV.  Taylor 

Louis  Kon 

St.    Lambert,    Que.                             :^- 
95    Liberty   street.    New   York.     •"'• 
683  .Atlantic  avenue,  Boston.  Mast. 
95    Liberty    street.    New    York. 
207    Penn   Station.   Pittsburgh,   Pa. 
C.    &   0.   Ry.,   Richmond,   Va. 
I'nion    .Station,    St.    Louis,    Mo. 
Box    1205,   Atlanta^  Ga. 
1112    Karpen    Bldg.,    Chicago,    HI. 
Box    1707.    Winnipeg,    Man. 

New     England. . .. 

New    York 

Pittsburgh    

Kichmond     

St.    Louis 

South'n    &    S'w'rn 

L.   G.    Plant 

Geo.    D.    Snyder.  . . 
W.  S.  Diggs 

ii.'  R.'LeffingweilV.' 
Frank    McManamy. 

Western    

Western    Canada. . 
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■'■--:il-?:f'^'  '^-■''y--y'.'ir'     GENERAL         ,>:-v-U.-;,-.-^-;V.v  ■■^'• 

C.  E.  Brooks,  acting  superintendent  of  motive  power  of  the 
Grand  Trunk  Pacific,  has  been  appointed  superintendent  of  mo- 
tive power,  with  office  at  Transcona,  Man.  He  will  also  assume 
the  duties  of  master  car  builder.  •"■  .   .   '    .  ",-'■■ 

•  A.  H.  E.AGKR,  superintendent  of  shops  of  the  Canadian  North- 
ern at  Winnipeg,  Man.,  has  been  appointed  assistant  superin- 
tendent of  rolling  stock  with  headquarters  at  Winnipeg. 

Clyde  C.  Elmks  has  been  appointed  assistant  superintendent 
of  motive  power  and  rolling  equipment  of  the  Philadelphia  & 
Reading  with  headquarters  at   Reading,  Pa.     Mr.   Elmes  began 

•■.:.;:.>..  railway  work  in  1903,  at 


•••■1-:"V-V 


■:.•..  ■■•<i;  ■■,".: 
.-•■'  ■  <  ■'■-■ ' 


-(•'..■• 


yr-.      i-  ■ 


C.    C.    Elmes 


the  Olean,  N.  Y.,  shops 
of  the  Pennsylvania 
Railroad,  and  after 
learning  the  machinists' 
trade  he  attended  Pur- 
due Universit\-.  He  sub- 
sequently returned  to 
the  Pennsylvania  Rail- 
road at  Olean,  as  gang 
foreman,  and  later  was 
promoted  to  roundhouse 
foreman.  He  then 
served  as  superintendent 
at  Auburn,  N.  Y.,  of  the 
New  York,  Auburn  & 
Lansing,  now  the  Cen- 
tral New  York  South- 
ern, leaving  that  com- 
pany to  go  to  the  Kan- 
sas City  Southern  as 
superintendent  of  con- 
•.:.-••>.•.  struction   of   new    shops 

at  Shrevepofif,  ^.si.,  and  on  the  completion  of  that  work  was 
transferred  to  Pittsburgh,  Kan.,  as  roundhouse  foreman.  He 
^was  subsequently  promoted  to  chief  inspector  of  new  locomo- 
:.  -tives  being  built  for  that  road.  He  was  then  consecutively 
general  foreman  at  Ennis,  Texas,  of  the  Houston  &  Texas 
Central,  acting  master  mechanic  of  the  general  shops  of  the 
Southern  Pacific  at  Houston  and  master  mechanic  of  the  same 
shops  with  the  duties  of  master  car  builder  until  his  appoint- 
ment as  assistant  division  superintendent  of  the  Texas  &  New 
Orleans.  He  then  went  to  the  Philadelphia  &  Reading  and 
served  consecutively  as  motive  power  inspector,  road  foreman 
of  engines  and  as  assistant  engineer  of  motive  power  imtil 
his  recent  appointment  as  assistant  superintendent  of  motive 
power  and  rolling  equipment  of  the  same  road,  as  above  noted. 

A.  L.  Gr.\bi"RX,  mechanical  engineer  of  the  Canadian   North- 
ern at  Toronto,  Ont.,  has  been  appointed  assistant  superintendent 
of   rolling  stock   of  the   Eastern  lines,  with   office   at   Toronto, 
'       Ont.  ■i-r-:^_^-^y.'ry.':-l:-,.--p^  ::  ■■:  •;;-.,  ..:  :''  ..y:.^:  ..::•■:. 

,;']}..■  W.  L.  H.\zz.\RD  has  been  appointed  supervisor  of  piece  work, 
motive  power  department  of  the  New  York  Central,  with  office 
at  Grand  Central  Terminal,  New  York. 

■     ■     .S".. 

J.  A.  Mitchell  has  been  appointed  general  foreman  of  the 
National  Transcontinental,  in  charge  of  the  motive  power  de- 
partment at  Transcona,  Man. 

i'5- ^  Irwi.v  a.  Seidf.rs  has  been  appointed  superintendent  of  motive 
power  and  rolling  equipment  of  the  Philadelphia  &  Reading, 
with  headiiuarters  at  Reading,  Pa.  Mr.  Seiders  was  born  on 
October  23,  1864,  at  Tamaqua,  Pa.,  and  was  educated  in  the 
public  schools.  He  began  railway  work  on  Januar>'  18,  1882. 
as  a  laborer  on  the  Philadelphia  &  Reading,  and  the  same  year 


became  machinist  helper.  He  latjer  served  as  station  hand  and 
then  as  brakeman  until  September,  1888,  when  he  was  ap- 
pointed locomotive  fireman,  and  two  years  later  became  an 
engineman.  In  April,  1907,  he  w&s  promoted  to  road  foreman 
of  engines,  remaining  in  that  position  until  December,  1914, 
when  he  was  appointed  fuel  inspector,  and  now  becomes  super- 
intendent of  motive  power  and  r  jlling  equipment  on  the  same 
road,  as  above  noted.     Mr.   Seiders'  entire  railway  service  has 

been  with  the  Philadelphia  &  Rea  iing.  ...       ...,,  .-     ..     :  .. 

"'■...  ^  ..-'  ..-'.■. ."  - '    ' . .    ..'.■*' 

Gori>on'  Sprocle  has  been  appointed  acting  engineer  of  tests 
of  the  Canadian  Pacific  at  Monlfreal,  Que.,  succeeding  E.  B. 
Tilt,  resigned. 

Samuel   G.   Thomson,  superintendent   of   motive  power   and 
roling  equipment  of  the  Philadelph^  &  Reading  at  Reading,  Pac- 
has resigned. 


MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  V    ' 
>.-'■'  ENGINES        '•■':"■",}-  ■:•■•■■;.;■'■:;; 

J.  E.  Gould  has  been  appointed  r  laster  mechanic  of  the  Char- 
lotte Harl)or  &  Northern  with  offic  ;  at  Arcadia,  Fla.,  succeeding 
W.  H.  McAmis,  resigned  to  accept  service  elsewhere. 

R.  M.  KixcAiD,  valuation  engineer  of  maintenance  of  equip- 
ment of  the  Chicago  &  Eastern  Illinois,  has  been  appointed 
master  mechanic  of  the  Illinois  and  St.  Louis  divisions,  with 
office  at  \'illa  Grove,  111.,  succeeditg  F.  Studer,  resigned.      ...■,. 

W.  C.  Moore,  master  mechanic  m.  the  Ottawa  division  of  the 
Canadian  Northern  at  Trenton,  Onl.,  has  been  appointed  master 
mechanic  of  the  Toronto  district,  w|ith  headquarters  at  Trenton, 
Ont. 


'  -<.■■..■.. 


=      >..;    ^     •.:.  CAR  DEPARTMENT 

H.  W.  Andrew,  coach  yard  foreman  of  the  Canadian  North- 
ern at  Winnipeg,  Man.,  has  been  appointed  general  car  foreman 
at  that  point,  succeeding  A.  McCow  an,  promoted.  .  . 

E.  Eley,  division  car  foreman  oi  the  Canadian  Pacific  at 
North  Bay,  Ont.,  has  been  apointed  tnaster  car  builder,  eastern 
fines,  with  office  at  Montreal,  Que.,  slicceeding  F.  B.  Zercher. 

E.  H.\cking,  heretofore  car  foremai  of  the  Grand  Trunk  Pa- 
cific at  Prince  George,  B.  C,  has  b4en  appointed  general  car 
foreman,  to  look  after  the  Grand  Trlmk  Pacific  car  equipment 


turned  out  of  the  Transcona  shops, 
tional   Transcontinental. 

J.  L.  Hodgson,  formerly  master  car 
cific,  has  been  appointed  general  car 
continental,  at  Transcona,  Man.,  and 
partment  at  divisional  points,  Transc 
sive. 


now  operated  by  the  Na- 

builder.  Grand  Trunk  Pa- 
foreman,  National  Trans- 
las  charge  of  the  car  de- 
a  to  Fort  William  inclu- 


J.  E.  Johnston,  night  coach  foreman  of  the  Canadian  North- 
em  at  Winnipeg,  Man.,  has  been  appointed  coach  yard  foreman 
at  that  point,  succeeding  H.  W.  Andr*w,  promoted. 

A.  McCowan,  general  car  foreman  of  the  Canadian  Northern 
at  Winnipeg,  Man.,  has  been  appointed  "supervisor  of  car  works 
at  the  same  place.  1 

C.  A.  MuNRo  has  been  appointed  can  foreman  of  the  Grand 
Trunk  Pacific  at  Prince  George,  B.  C, I  succeeding  E.  Hacking, 
promoted.        .'  ■•  .-v'lvv",  ■>.  ;•■!<-.;  ;     C;    :: 

Edw.\RD  J.  Thill  has  l)een  appointed  s  ipervisor  of  piece  work, 
rolling  stock  department  of  the  New  Y  ork  Central,  with  office 


at  Grand  Central  Terminal,  New  York 


City. 


SHOP  AND  ENGINE  MOUSE 

H.  Darby  has  been  appointed  acting  looomotive  foreman  of  the 
Grand  Trunk  Pacific  at  Biggar,  Sask.,  succeeding  A.  McTavish, 
promoted. 


i' }    •.".. 
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■."''.A.  T.  Hannah,  formerly  assistant  foreman  of  the  Canadian 
Northern  at  Saskatoon,  Sask.,  has  been  appointed  locomotive 
foreman  at  Humboldt,  Sask.,  succeeding  W.  B.  Steeves.  trans- 
ferred to  Saskatoon,  Sask.  :"    , 

^  C.  R.  Hening,  roundhouse  foreman  of  the  Michigan  Central 
at  Kensington,  111.,  has  been  appointed  general  foreman  of  the 
machine  shop  at  Michigan  City,  Ind.     \.  ■.'■:)'-"  ':c-::.-:_-,   ^■,-V'-:[.r-''r-:~'' 

v.L.  B.  Jones  has  been  appointed  general  foreman  in  charge  of 
the  mechanical  department  of  the  Macon,  Dublin  &  Savannah 
at  Macon,  Ga. 

Fred  A.   Raubkr  has  been  appointed  night  roundhouse   fore- 
man of  the  Atchison,  Topeka  &  Santa  Fe  at  Dodge  City.  Kan. 

" '  A.  McTavish,  formerly  locomotive  foreman  of  the  Grand 
Tnmk  Pacific  at  Biggar,  Sask.,  has  been  appointed  locomo- 
tive inspector  to  look  after  Grand  Trunk  Pacific  motive  power 
equipment  turned  out  of  the  Transcona  shops  by  the  National 
Transcontinental 


SUPPLY   TRADE   NOTES 


-     >.=        PURCHASING  AND   STOREKEEPING   Vr        -    ■ 

Frank  P.  Dugan  has  been  appointed  division  storekeeper  of 
the  Illinois  Central  at  Vicksburg,  Miss.,  succeeding  Eugene  D, 
Meissonnier,  resigned.  ,  ■     ,  .         :;'^     a  \>   v  -  -       -  .  ^^^ 

':  viC.  E.  Lepard,  heretofore  employed  jn  the  office  of  the  locomo- 
tive foreman  of  the  Canadian  Northern  at  Regina,  Sask.,  has, 
been   appointed  division  storekeeper   at  that  city,   succeeding  J. 
Butterfield,   enlisted    for   active   military'   service.      '■.■:.■'■■■"'■.[:■  7' 

-■•William  S.  Morehead  has  been  appointed  division  store- 
keeper of  the  Illinois  Central  at  McComb,  Miss.,  succeeding 
Frank  P.  Dugan.     ?     v.   ;;-..;•.-   .:  ..,.-y';  '  ..^  ■■'^■,-,.] -]:■': -y^jv:^-,.:  z'.^',:. 

W.  D.  Stewart,  heretofore  foreman  of  the  erecting  shop. 
Intercolonial  Railway,  Moncton,  N.  B.,  has  been  appointed  as- 
sistant to  the  geenral  storekeeper  of  the  Canadian  Government 
Railways,  with  office  for  the  present  at  Transcona,  ^lan.   ;:    ;  r;' 

•  iWiLLiAM  D.  Stokes  has  been  appointed  assistant  general  store- 
keeper of  the  Illinois  Central,  with  headquarters  at  Memphis, 
Tenn.,  succeeding  William   S.  Morehead,  transferred.    ,..: 


S.    H.    Smith 


NEW  SHOPS 


•:'  'The  Lake  Erie  &  Western. — This  company  is  constructing^ 

a  concrete  machine  shop,  40  ft.  by  120  ft.,  at  Tipton,   Ind.,  to 

replace  the  l)uilding  destroyed  by  fire  some  time  ago. 
.  .'■--  * 

The  Illinois  Central. — This  company  will  build  a  steel  struc- 
ture, 176  ft.  by  1,200  ft.,  equipped  for  repairing  wooden  cars  at 
Nonconnah,  Tenn.  The  contract  for  the  construction  work  has 
not  yet  been  let,  but  about  one  thousand  tons  of  steel  have  been 
ordered  from  the  American  Bridge  Company. 

The  Lxternational  &  Great  Northern. — This  company  has 
purchased  108  acres  of  land,  five  miles  out  of  San  Antonio.  Tex., 
as  a  site  for  shops,  yards  and  roundhouses.  It  is  stated  that 
approximately  $500,000  will  be  expended.  The  plans  for  the 
buildings  have  been  drawn  and  work  will  be  started  soon.  O.  H. 
Crittenden,  chief  engineer,  Houston,  Tex. 

The  Seaboard  Air  Line. — This  company  has  given  a  con- 
tract to  the  Christian  Construction  Company,  Durham,  N.  C, 
to  build  additional  shop  facilities  at  Portsmouth,  Va.  The 
work  will  include  a  machine  and  erecting  shop,  blacksmith 
shop,  flue  shop,  engine  carpenter  and  paint  shop,  also  a  sub- 
station. The  work  will  be  pushed  to  completion,  and  it  is  ex- 
pected that  it  will  be  finished  early  in  1916.  There  is  consid- 
erable steel  work  involved  in  the  construction  of  the  main 
buildings,  and  hy-rib  walls  or  similar  materia!  will  be  used  in 
the  machine  and  erecting  shop. 


Stanley  H.  Smith  has  been  appointed  district  sales  manager 
of  the  Pennsylvania  and  Mar>'land  Steel  Companies  at  Chicago, 
to  succeed   Robert  E.   Belknap,  transferred  to  New  York  City. 

,    Mr.   Smith  was  born  at 
■/"Toronto,    Ont.,    on    Au- 
r  gust  4,  1885.    He  entered 
Xthe  service  of  the  Penn- 
■    sylvania   Steel   Company 
in   February,    1904,   as   a 
shop    apprentice.      After 
spending  two    and    one- 
half     jears     in     various 
mills    of    the    company, 
he  served  as  an  outside 
inspector    for    the    frog 
and    switch    department. 
Later  he  joined  the  sales 
force  of  the  company  at 
Steelton,  _  Pa.,  and  from 
there  was  transferred  to 
Cleveland,    Ohio,    where 
he  represented  the  Penn- 
sylvania   and    Maryland 
Steel    Companies  for 
two  and  one-half  years. 
'Next  he  took  a  position 
in  Chicago,  where  he  became  first  assistant  to  Robert  E.   Bel- 
knap, recently  transferred  to  New  York*.*:     ..;  f     v-..v  :■:■".,  • 

The  Hilles  &  Jones  Company,  Wilmington,  Del.,  has  moved 
its  Pittsburgh  office  to  larger  quarters  in  the  Oliver  building. 
Room  235. 

The  Edison  Storage  Ba:tter>-  Company,  Oraiige,  N".  J.,  has  re- 
moved its  Cleveland  office  to  the  David  Whitney  Building,  De- 
troit, Mich.-  :'■/..  '■■'■-'■■^'  '■■■■> -^  '■'■■■  ^.•■■v^v:r:--''_^-'.:--r. ;■=•:■-■-. ";;  .:■";: .-V/'"- 

J.  R.  McAllister  has  been  elected  a  director  of  the  Electric 
Storage  Battery  Company,  Philadelphia,  Pa.,  succeeding  Ru- 
dolph Ellis,  deceased.,  ;  ..  .         .\:  .■.■::■■;]■;.  ..^^,./:.^:,:}>.^  ■.■::;■  .■ 

The  Sprague  Electric  Works  of  the  General  Electric  Company 
has  (ipened  a  sales  office  in  the  Provident  Bank  Ituilding.  Cin- 
cinnati. Ohio,  in  charge  of  Frank  H.  Hill  as  manager. 

W.  E.  Hardy,  who  has  been  in  charge  of  the  sales  of  the 
mechanical  rubber  goods  division  of  the  Diamond  Rubber  Com- 
pany and  the  B.  F.  Goodrich  Company,  has  been  appointed  sales 
manager  of  the  Boston   Belting  Company,   Boston,  Mass.     .  ,^  ^ 

Reports  are  current  that  the  Baldwin  Locomotive  Works  will 
sell  to  the  Midvale  Steel  &  Ordnance  Company  the  buildings  and 
land  at  Eddystone.  Pa.,  now  under  lease  to  the  Remington  Arms 
Company,  which  was  recently  acquired  l)y  the  Midvale  interests. 

The  George  E.  Molleson  Company,  sales  agents  for  iron  and 
steel  products  and  railway  supplies  and  New  York  representa- 
tives for  the  Tyler  Tul>e  &  Pipe  Company.  Washington.  Pa., 
has  moved  its  offices  from  50  Church  street  to  30  Church  street. 

New  York.:'v--Vs:";'"'r.'^'      v^  .  ■ -■      ■'•--'"?- --~^  '^v  ■'.:'=■ ''<.•■■  ■'■;^''  '■■■■'■■ 

W.  Hoyt  W^eber  &  Co.,  New  York,  have  completed  arrange- 
ments with  the  MacDonald  Car  BuflFer,  Limited,  of  Montreal 
and  Pittsburgh,  whereby  they  will  represent  the  latter  in  the 
eastern  part  of  the  United  States.  The  members  of  the  firm 
are  W.  Hoyt  Weber  and  Horatio  S.  Schroeder  The  firm  has 
offices  in  the  Vanderbilt  Concourse  building.         ■  \:.'-','^'^,-i^  .  -^V"-; 

The  New  York  Air  Brake  Company  has  been  awarded  -p! 
medal  of  honor  for  its  exhibit  at  the  Panama-Pacific  Interna- 
tional Exposition.  By  a  more  recent  decision  of  the  superior 
jury  of  awards,  the  final  official  autliority,  the.  company  has  also 
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been  awarded  a  grand  prize,  the  highest  award,  for  its  "PS" 
electro-pneumatic  equipment.    ':;  .-•".v;^'    ,:^;-.  .,..   :   ■'•..^•-  -J:.~r"  ^-■■■' 

The  Hydraulic  Press  Manufacturing  Company,  Mount  Gilead, 
Ohio,  has  been  awarded  two  prizes  by  the  International  Jury 
of  Awards  at  the  Panama-Pacific  International  Exhibition. 
They  are  the  grand  prize  from  the  department  of  agriculture 
for  press  machines  and  a  gold  medal  from  the  department  of 
machinery   for  forcing  presses  and  equipment,    •.•■■j      '•,.'.'•. 

Robert  E.  Helknap,  district  sales  manager  of  the  Pennsyl- 
vania Steel  Company  at  Chicago,  has  been  transferred  to  the 
Xew  York  oUice  as  district  sales  manager,  succeeding  R.  \V. 
Gillespie,  recently  appointed  general  manager  of  sales.  Thomas 
P>lagden.  Jr..  has  been  appointed  assistant  sales  manager  at 
Xew  York,  and  R.  W.  Reid.  who  has  been  assistant  sales  man- 
ager in  the  New  York  district,  has  been  appointed  district  sales 
manager  at  Steelton,  Pa. 

"Walter  H.  Evans,  of  Chicago,  has  been  appointed  western 
railroad  department  manager  of  the  U.  S.  Metal  &  Manufac- 
turing Company,  New  York.  ^Xfr.  Evans  was  recently  manager 
of  the  motor  gear  department  of  the  Edgar  .\llen  .\merican 
Manganese  Steel  Company,  Chicago,  and  previous  to  his  con- 
nection with  this  company  was  connected  with  several  electric 
and  steam  roads  in  the  capacity  of  master  mechanic  and  super- 
intendent of  motive  power.  Mr.  Evans  will  make  his  head- 
quarters in  the  McCormick  Building,  Chicago. 

"  H.  A.  \"arney,  general  sales  manager  of  the  National  P>oiler 
Washing  Company.  Chicago,  has  resigned  to  become  manager 
of  the  railroad  department  of  the  Smith-Totman  Company  with 
offices  in  the  People's  Gas  building.  Chicago.  Mr.  \'arney  was 
born  at  Spencer.  Iowa,  on  September  9.  1877.  and  was  educated 
at  the  i)ublic  schools  of  his  native  city  and  at  the  Iowa  Agri- 
cultural College.  He  came  into  the  railway  supply  field  in 
1006  as  a  member  of  the  construction  force  of  the  W.  L. 
Miller  Heating  Company.  He  joined  the  sales  force  of  the 
Xational  Boiler  W^ashington  Company  in  1909,  and  was  later  pro- 
moted to  the  position  with  that  company  which  he  now  resigns. 

;  :^.  E.  Ostrander  has  been  appointed  mechanical  engineer  of 
the  American  Car  &  Foundry  Company,  and  is  succeeded  as 
assistant  mechanical  engineer  by  H.  C.  Lunger,  who  was  for- 
merly chief  estimator.  W.  H.  Selden,  formerly  assistant  chief 
estimator,  succeeds  Mr.  Lunger.  Mr.  Ostrander,  who  succeeds 
John  McE.  Ames,  who  recently  resigned  as  mechanical  engineer 
to  go  into  other  business,  began  railway  service  on  the  Xew 
^'ork.  Xew  Haven  &  Hartford,  serving  in  several  different  ca- 
pacities in  various  departments  on  that  road.  Later  he  was 
employed  in  the  engineering  office  of  Cornelius  Vanderbilt. 
leaving  there  to  accept  a  position  with  the  Standard  Steel  Car 
("onipany.  He  entered  tlie  service  of  the  American  Car  & 
Foundry  Compan>-  in  1903,  and  has  been  with  that  company 
continuously  since  that  time../;. ;:  ,  •:'.•:;:•,:'■■':       •': 

Tlie  Westingbouse  Electric  &  Manufacturing  Company  an- 
nounces the  following  awards  received  at  the  Panama-Pacific 
Exp«)sitlon :  The  gnind  prize  on  the  4,000  h.p..  650-voIt  d.c. 
double  unit  Pennsylvania  electric  locomotive  mounted  on  a  turn- 
table under  the  dome  of  the  Transportation  Palace;  the  medal 
of  honor  on  alternating  current  and  direct  current  industrial 
motor  and  control  apparatus:  on  precision  instruments:  on  Le 
Blanc  condensers ;  on  motor-generator  sets  for  moving  picture 
machines  and  on  high  voltage  oil  switches ;  the  gold  medal  on 
a  number  of  different  classes  of  apparatus,  among  which  are 
steam  turbines,  alternating  and  direct  current  generators,  al- 
.ternating  and  direct  current  railway  motc)rs,  transformers,  recti- 
fiers, starting,  lighting  and  ignition  systems,  switchboards  and 
accessories,  and  mining  locomotives.  The  Westingbouse  Electric 
&;  Manufacturing  Company  was  also  awarded  the  gold  medal 
for  the  most  complete  and  attractive  installation  in  the  Palace 
of  Transportation.  It  also  received  a  number  of  silver  and 
bronze  medals,  i^--'   •  .    ■■■':  ■■■.:^„:*'~  ■:■■      v      ■ -••    '•---.     .  :■.:.■  •■  ■.-  .;  •.> 


Catalogs 


Screw  Cuttixg  Tools. — The  \\'e|ls  Brothers  Company,  Di- 
vision of  the  Greenfield  Tap  &  D|e  Corporation,  Greenfield, 
Mass..  has  recently  issued  catalog  34  relative  to  the  company's 
line  of  screw  cutting  tools  and  machinery.  The  booklet  contains 
a  large  number  of  new  devices  and  (improvements  on  old  ones 
and  like  its  predecessors  stands  in  th^  front  rank  as  a  reference 
book  in  this  line. 


SroR.VGF.  B.VTTERv  C.XRs. — Bulletins  lio.  30,  31,  32  and  34  issued 


I 


by  the  Railway  Storage  Battery  Car 


and  describe  a  number  of  city  and  int  ;rurban  cars  equipped  with 


storage  batteries  for  supplying  the  d 
l)ulletins  gives  some  comparative  cos 
head    construction    and    the    equipment 
batteries  are  used.  .  -  .-,- 


Co.,  New  York,  illustrate 


•ivuig  power.     One  of   the 
;s  between   standard  over- 
necessary    when    Edison 


Sa.mi-Bl.vst  Ai'p.\r.\tls.— The  M<  tt  Sand  Blast  ^fanufac- 
turing  Company,  Xew  York,  has  islued  four  folders  dealing 
with  the  following  sand-blast  apparatus  which  it  manufac- 
tures :  the  Mott  direct-pressure  sand-blast  machine,  hose  type ; 
the  Mott  sand-bla.st  tumbling  barrel ;  revolving  table  and  cabi- 
net, type  (i ;  the  Mott  type  P.  V.  S.  cjouble  sand-blast  tumbling 
barrel  and  Mott  sand-blast  accessories! 

Ell  !■;  Tools.  Gustav  Wiedeke  &  To.,  Dayton,  Ohio,  have 
recently  issued  a  96-page  catalog,  des  :riptive  of  the  Ideal  flue 
tools,  manufactured  by  the  company  The  booklet  describes 
and  illustrates  the  line  of  Wiedeke  Ileal  tube  expanders,  cut- 
ters   and    accessories.      Each    tool    mentioned    is    described,    and 


are  given  specifications, 
1  and  its  parts.    ,:<>.-• .    '  .  .u 


in  connection  with  the  description  ther 
price  lists  and  detailed  views  of  the  to( 

K.mlroad  Specialties. — The  Q  &  C  (!ompany,  Xew  York,  has 
Issued  an  elaborate  catalog,  lllustrat(  d  in  colors,  describing 
Its  \arious  products,  Including  the  Bo  izano  joint,  the  Vaughn 
rail  anchor,  tie  plates  and  other  track  jmpliances,  .Ajax  vestibule 
diaphragms,  snow  flangers  and  the  Ross-Schofield  system  of  cir- 
cidatlon  for  locomotive  boilers.  The  v  irious  features  are  illus- 
trated In  detail  separately  and   in  actujU  service. 

LfKOMOTiVE  Cra.m.s. — The  Brownint  Company.  Cleveland, 
Ohio,  has  recently  issued  two  rather  unusual  folders  relative  to 
the  use  of  the  company's  cranes  in  mllway  service.  One  is 
entitled,  "How  to  Be  Reasonable  Abont  Handling  Scrap  Iron 
and   Other  Materials."  and  the  other  bears  the  name,  "Railroad 


("onstructlon   With    Locomotive  Cranes.* 


four  illustrations,  showing  Browning  cr  nes  at  work 


Each    folder  contains 


'  = 
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"^Vi^    Don't  Miss  The  competition  which  closes  on  January 

_.  1,  1916,  and  which  was  announced  for  the 

O' '   '  ^  _     ■     -    first  time   in  our   November  issue,  page 

Competition  554^  should  prove  the  largest  and  best  that 

we  have  yet  held.  Every  wide-awake  officer  or  foreman  has  met 
with  success  in  trying  out  some  idea  or  scheme  to  secure  more 
effective  and  more  efficient  work  from  his  staff  or  department. 
Sometimes  a  very  little  thing  will  do  much  to  inspire  and  en- 
courage the  men  to  greater  and  more  efficient  efforts.  Cutting 
out  lost  motion  and  useless  work  and  making  every  move  count 
has  resulted  in  important  gains  being  made  in  more  economical 
operation  or  in  increased  capacity  of  a  shop,  engine  house,  car 
repair  yard,  drafting  room  or  other  unit.  We  want  to  bring 
out  these  things  and  get  the  benefit  of  your  experience.  For  each 
of  the  best  three  letters,  from  a  practical  standpoint,  telling  of 
experiences  of  this  sort,  prizes  of  $10  will  be  awarded.  They 
must  be  received  on  or  before  January  1,  1916,  and  must  not 
contain  more  than  700  words.  Other  letters  which  may  be  se- 
lected for  publication  will  be  paid  for  at  our  regular  rates. 


::'-fe" 


:   Efficiency 

^    ^    in 


^•"How  the  Old  Man  Beat  Them  to  It" 
sounds  a  bit  flippant  or  undipnified  as  the 
title  of  an  article  in  a  strictly  technical 
Railroad  Shops  publication  of  the  nature  of  the  Railway 
Age  Gazette,  Mechanical  Edition.  Be  that  as  it  may,  the  article 
is  a  most  readable  one  and  Mr.  W'olcomb,  the  author,  takes 
advantage  of  the  opportunity  to  drive  home  the  fact  that,  after 
all,  etticient  and  economical  shop  management  is  based  strictly  on 
the  application  of  simple,  sound  common  sense.  If  the  foremen 
and  the  men  in  the  ranks  can  be  encouraged  to  make  suggestions, 
and  the  best  of  these  are  followed  up  with  good  judgment, 
remarkable  savings  may  often  be  made  at  little  or  no  expense 
for  additional  equipment  and  facilities.  This  has  been  thor- 
oughly demonstrated  in  other  departments  of  railway  work.  For 
instance,  take  the  safety  first  movement;  the  freight  loss  and 
damage  prevention  campaigns,  which  are  bearing  such  fruitful 
results;  or  the  progress  which  has  been  made  on  a  number  of 
roads  in  improving  car  and  trainloading  by  educational  methods 
and  co-operation  on  the  part  of  all  of  the  employees  interested. 
The  success  of  all  of  these  movements  has  depended  largely  on 
individual  effort  and  the  following  up  of  suggestions  which  liave 
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been  advanced  by  men  in  all  branches  of  the  service.  Some  of 
the  very  best '  suggestions  have  come  from  the  rank  and  file. 
Encourage  the  men  in  \our  shop  or  department  to  co-operate  in 
this  way. 


The  Value 
Home-Made  Tools 


One  statement  in  Mr.  Wolcomb's  article 
on  "How  the  Old  Man  Beat  Them  To 
It"  may  be  questioned  as  to  correctness. 
It  is  this :  "Instead  of  buying  new  ma- 
chines now,  the  foremen  and  men  get  their  heads  together  and 
build  a  machine  at  much  less  cost  that  does  the  work  just  as  well 
as  an  expensive  tool.  You  can  see  for  yourself  the  great  num- 
ber of  home-made  "kinks'  around  the  shops  and  yard."  In  all 
probability  the  author  referred  to  special  tools  or  kinks  for  jobs 
which  could  not  be  handled  to  advantage  on  standard  machine 
tools,  or  which  were  not  numerous  enough  to  justify  manufac- 
turers in  developing  special  machines  to  handle  them.  It  is  doubt- 
ful if  any  railroad  shop  or  repair  yard  can  develop  a  satisfac- 
tory machine  tool  at  a  cost  nearly  as  low  as  that  for  which  it 
could  be  purchased  from  a  manufacturer  who  specializes  in  the 
building  of  the  same  type  of  tool.  On  the  other  hand,  savings  may 
often  be  made  in  the  railroad  shop  by  contriving  simple  tools  or 
apparatus  which  will  enable  a  standard  machine  to  better  meet 
the  requirements  for  some  special  class  of  work. 


Locomotive  '^^"  papers  were  received  in  the  locomotive 

boiler  inspection  competition  which  closed 
oi    r    nspe      o        ^^  November  1.     The  first  prize  of  $35  has 
Competition  i.^eri  awarded  to  T.  T.   Ryan,  roundhouse 

foreman  of  the  Atchison,  Topeka  &  Santa  Fe  at  La  Junta,  Col. 
In  general  he  discusses  the  qualifications  of  a  successful  in- 
spector and  the  facilities  and  methods  which  should  be  placed 
at  his  disposal.  In  addition,  he  emphasizes  the  vital  necessity 
of  coaching  these  men  in  order  that  they  may  develop  to  the 
fullest  extent,  and  of  backing  them  up  and  supporting  them  so 
that  there  may  be  no  question  as  to  their  authority  in  seeing 
that  repairs  are  fully  and  properly  made.  We  also  publish  with 
Mr.  Ryan's  article  the  contribution  by  W.  J.  Gillespie,  boiler 
inspector  of  the  Pittsburgh  &  Lake  Erie  at  McKee's  Rocks,  Pa. 
Mr.  Gillespie's  treatment  of  the  subject  is  very  different  from 
that  of  Mr.  Ryan  and  goes  more  fully  into  the  actual  details  of 
making  the  inspections.  A  number  of  splendid  suggestions 
are  made  in  the  other  contributions  which  were  received,  the 
best  of  which  will  be  published  in   following  issues.    -  .    •,  .  v  ^ 
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IThe  CsiT  J-   ^-   Harrigan.   in   an   article  on   "Why 

.  .     "  _  ^  It  Is  Hard  to  Get  Good  Car  Inspectors," 

....'Inspector  .       ^  ,  r   .i.-     • 

"    ••  printed    on    another    page    of    this    issue, 

,>.  "  "roblem  gives  two  reasons  for  the  lack  of  proper 

material  from  which  to  develop  good  inspectors.  These  are 
low  pay  and  long  hours.  Those  who  are  at  all  familiar  with 
the  requirements  of  this  position  can  realize  the  force  of  these 
reasons ;  and  the  first  cause — low  salary — applies  with  equal 
force  more  or  less  generally  to  car  department  foremen.  For 
instance,  the  foreman  of  an  important  steel  car  repair  shop 
receives  a  salary  of  $75  a  month ;  the  foreman  of  the  locomo- 
tive boiler  shop,  hardly  a  stone's  throw  away,  receives  a  monthly 
salary  of  $150.  It  may  Ite  argued  with  more  or  less  force  that 
the  boiler  shop  foreman  is  in  charge  of  more  important  or  more 
exact  work  and  requires  a  wider  knowledge  and  greater  expe- 
rience than  the  steel  car  repair  shop  foreman.  Grant  that  this 
is  so ;  but  does  it  require  any  less  effort  or  executive  ability 
to  uet  results  from  a  group  of  typical  car  repair  men  than  from 
trained  boilermakers,  and  are  these  two  salaries  at  all  propor- 
tionate? Here  is  another  case:  A  car  foreman  at  an  import- 
ant point  receives  $80  a  month,  which  is  about  the  same  amount 
as  is  paid  to  the  car  inspectors  at  that  terminal.  At  least  three 
men  working  on  the  car  repair  tracks  regularly  earn  from  $100 
to  $120  a  month  on  a  piecework  basis.  Will  these  men  give  up 
their  jobs  to  be  promoted  to  a  salaried  position  of  greater  re- 


sponsibility, necessitating  harder  ^ork  and  longer  hours,  for 
from  20  to  33  per  cent  less  compensation?  What  are  the  possi- 
bilities for  further  advancement  which  would  justify  them  in 
taking  this  step? 


Getting  Results        ^^e  have  notthad  a  competition  of  special 

r  ¥»•..  interest   to   engine   house   men    for   some 

from  a  Big  ,         ,  ,  •       , 

time ;   but  the   work  at   an   engine  house 

Engme  Termmal  jg  ^f  ^^^^]^  ^  nature  that  new  problems 
are  constantly  arising  requiring  ne\t  practices  to  be  developed. 
In  periods  of  heavy  traffic,  or,  indeed,  at  almost  any  time,  the 
engine  terminal  is  a  strategic  point  in  the  operation  of  a  divi- 
sion, and  the  efficiency  of  the  division  or  of  the  road  is  largely 
dependent  on  it.  It  is  a  vitally  imoortant  task,  then,  to  organ- 
ize the  forces  and  operate  the  ternjinal  as  a  whole  in  such  a 
way  as  to  co-operate  to  the  best  advantage  with  the  other  parts 
of  the  operating  organization.  For .  an  engine  house,  large  or 
moderate  size,  what  is  the  best  plan  jof  organization?  It  is  un- 
derstood, of  course,  that  it  will  depend  to  a  certain  extent  on 
local  conditions  of  traffic,  including  tl^e  relative  number  of  freight 
and  passenger  trains,  and  the  class  of  freight  trains.  In  at- 
tempting to  answer  this  question,  therefore,  the  special  condi- 
tions under  which  the  organization  hjs  proved  successful  should 
be  outlined  roughly.  What  equipment  is  necessary,  both  in  the 
engine  house  and  outside,  to  secure  the  most  effective  results?. 
What  about  the  labor  problem?  >K'hat  special  methods  of 
operating  a  terminal  or  any  one  of  (its  important  departments 
have  proved  most  successful?  How  can  terminal  delays  to 
locomotives  best  be  avoided?  Are  there  any  methods  that  can 
be  applied  to  engine  houses  or  their!  organization,  in  general, 
to  prevent  engine  failures?  These  are  some  of  the  questions 
which  might  profitably  be  considered  in  connection  with  a  study 
of  "The  Handling  of  a  Big  Engine  Terminal,"  and  are  only 
intended  as  suggestions.  We  will  gi4e  a  prize  of  $35  for  the 
best  article  on  this  subject,  judged  frim  a  practical  standpoint, 
wliich  is  received  on  or  before  Februafy  1,  1916.  Other  articles 
which  may  be  accepted  for  publicatioi<  will  be  paid  for  at  our 
regular  space  rates. 


A  Field  for  the 

Special 

Investigator 

under  their  control. 


It  is  of  parambunt  importance  that  the 
mechanical  department  officers  keep 
thoroughly  in  touch  with  the  service  per- 
formed by  both  the  cars  and  locomotives 
Special  men,  or  general  inspectors,  as  they 
are  sometimes  called,  should  be  assigned  to  this  work — men  who 
have  had  sufficient  technical  education  and  practical  training  to 
diagnose  the  troubles  that  may  be  found  an  all  types  of  equipment. 
When  a  new  device  is  installed  it  should  pe  the  duty  of  these  men 
to  see  tiiat  it  is  handled  properly  and  t*  follow  it  in  .service  to 
determine  whether  t)r  not  it  is  advisably  to  use  it  generally,  or 
whether  it  would  serve  better  on  certain  classes  of  equipment  only. 
When  an  epidemic  of  trouble  occurs,  suth  as  hot  boxes,  leaking 
tubes,  etc.,  these  special  investigators  wpuld  be  in  an  excellent 
position  to  ferret  out  the  causes  and  apply  the  remedy  at  the  root 
of  the  trouble.  By  concentrating  the  investigation  of  these  prob- 
lems in  the  hands  of  one  man  far  better  results  will  be  obtained 
than  by  attempting  to  judge  the  merits  of i  any  case  from  the  spe- 
cial reports  of  the  various  master  mecharics. 

When  the  purchase  of  new  power  or  (jars  is  considered  these 
men  should  make  a  study  of  the  condition!  in  order  that  the  most 
suitable  equipment  may  be  procured.  Aa  excellent  example  of 
what  might  have  been  accomplished,  had  this  plan  been  followed, 
is  found  in  the  case  of  a  certain  large  road.  A  few  years  ago  it 
purchased  a  large  number  of  fairly  heavy  superheater  Mikado 
locomotives.  A  study  of  the  conditions  |fter  they  had  been  in 
service  for  some  time  showed  that  locomotives  of  materially 
less  power,  superheater  Consolidations,  wquld  have  answered  the 
purpose  fully  as  well  and  at  less  investment  cost.  The  determina- 
tion of  the  kind  and  the  construction  of i  equipment  is  left  too 
much  in  the  hands  of  the  builders.    Not  tiat  their  advice  should 
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not  be  solicited,  for  they,  being  specialists,  are  in  a  position  to 
offer  great  assistance.  Their  experience,  however,  is  general  and 
is  gained  from  dealing  with  many  roads.  They  have  no  oppor- 
tunity to  know  the  special  conditions  existing  on  each  road. 

Another  field  for  these  special  investigators  is  in  the  determina- 
tion of  the  tonnage  ratings  of  the  power.  The  mechanical  man 
should  know  what  the  locomotives  are  capable  of  doing.  If  they 
are  not  performing  their  full  duty  investigations  should  show  the 
reasons.  The  trouble  may  be  due  to  the  design  or  it  may  be  due 
to  improper  mamtenance.  In  both  cases  the  mechanical  officers 
will  have  a  complete  and  concise  report  from  one  man  and  they 
will  be  in  the  best  position  possible  to  apply  the  remedy. 


Our  Change 


in 


Railway  Age  Gazette,  Mechanical  Edition, 
is  a  bulky  and  unsatisfactory  name  for  a 
publication.     While  it  defines  the  field  that 
Name  jg   covered,   it  makes   unnecessary   labor   in 

correspondence  and  reference  and  is  often  confused  with  the 
weekly  edition  of  the  Railway  Age  Gazette.  It  was  decided 
some  time  ago  to  change  to  a  more  simple  and  less  confusing 
name;  this  change  will  be  made  in  our  next  number.  January, 
1916.  The  selection  of  the  new  name  was  no  easy  task.  Two 
requirements  had  to  be  filled — the  name  must  be  short,  and  it 
must  fully  define  the  scope  of  the  publication.  Obviously  it 
was  necessary  to  include  the  term  Railway  or  Railroad.  The 
shortest  term  to  express  in  a  general  way  the  field  covered  in 
the  design,  maintenance,  repair  and  operation  of  motive  power, 
rolling  stock  and  shop  equipment  seemed  to  be  covered  by  the 
word  Mechanical.  The  words  "Railway  Mechanical"  being  in- 
'  complete  as  a  title,  the  selection  of  a  third  term  became  necessary 
and,  literally,  hundreds  of  suggestions  were  made  as  to  this  in 
the  months  during  which  the  change  has  been  under  considera- 
tion.  The  name  decided  upon  was  Railzcay  Mechanical  Engineer. 

■f ;;      This  on  first  thought  may  meet  with  a  certain  amount  of  criti- 

'•  \.cism,  since  it  is  similar  to  the  title  of  an  officer  whose  duties  are 
confined  within  comparativeh-  narrow  limits.  We  prefer,  how- 
ever, to  consider  the  term  in  a  broader  sense,  in  that  all  of  the 
operations  in  the  motive  power  and  car  department  are  included 

■under  the  broad  head  of  mechanical  engineering.  Be  assured, 
therefore,  that  the  change  in  name  does  not  mean  the  narrowing 
of  our  efforts.  Indeed  our  plans  for  the  coming  year  contem- 
plate the  publication  of  a  journal  which  will  be  bigger,  better 
and  more  interesting  than  ever  before.    '.'-/.,' \  ■'■■.  "T 

Certain  improvements  will  be  made  in  our  January,  1916, 
issue  which  we  believe  will  add  much  to  the  attractiveness  and 
value  of  the  paper.  Watch  for  this  first  issue  of  the  new  year. 
The  name  will  be  new,  but  we  hope  it  will  occupy  an  even 
greater  place  in  your  affections.  And,  by  the  way,  our  circle  of 
friends  has  enlarged  greatly  during  the  past  12  montlis — an  in- 
crease of  over  74  per  cent  in  paid  subscribers — and  we  hope 
that  it  will  broaden  still  more  during  the  coming  year.  May  we 
also  invite  your  attention  to  the  completeness  of  the  annual  index 
which  accompanies  this  issue  and  which  covers  the  June  Daily 
issues  of  the  Railway  Age  Gazette,  which  are  published  during 
the  June  mechanical  conventions  and  are  furnished  free  to  all 

;;    of  our  subscribers.  .'•;:•■";.  . .  ;,v"  <     .1'  j-^.  -..-.^    ..■.■..'Vr 
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Prosperity 
and  the 
Railways '. 
been   sorelv  tried 


An  era  of  prosperity  is  at  hand  and  will 
be  most  welcome.  The  past  two  years 
have  been  depressing,  especially  so  to  the 
v:\  railroads,  and  railway  men  in  general  have 
The  very  existence  of  the  railroads  is  de- 
pendent on  the  prosperity  of  the  country,  as  the  increase  in 
the  number  of  roads  passing  into  the  hands  of  receivers  during 
the  past  few  years  may  well  indicate  and.  on  the  other  hand,  the 
existence  of  prosperity  is  in  a  large  mea-ure  dependent  on  the 
railroads.  A  boom  ia  business  means  that  the  railways  will  be 
called  upon  to  transport  large  quantities  of  freight.  Without 
the  necessary  equipment  to  handle  this  freight  the  continuance 
of  prosperity  is  going  to  be  severely  handicapped,  and  this  is  one 


of  the  most  serious  problems  confronting  the   railways   to-day.. ■;..:; 

It   is   estimated   roughly   that   all   the   railways   in   this  country':,; 
require  approximately   150,000  new    freight  cars  a  year  to  keep 
their    equipment    up    to    standard.      In    1914    onlj-    80,264    were 
ordered  and  so  far  this  year  our  records  show  that  only  85,000  '>. 
have  been  ordered,  which  makes  a  deficit  of  about  120,000  cars.'v; 
To  complicate  matters  still   further,  the  question  of  delivery  of 
those  cars   recently  ordered   and  those  that  will  be  ordered  in 
the  near  future,  is  a  verv  serious  one.   -  •  "•  •  - '=  i'  ■"-    '-    . ' -■■^'-r  /..  .: 

It  has  been  stated  by  a  vice-president  of  one  of  the  largest  •■'■ 
car  building  companies  in  the  country  that,  on  account  of  the 
suddenly  increased  demands  for  steel  products  and  the  large 
amount  of  unfilled  orders  reported  by  the  steel  companies,  more 
than  one-third  of  the  steel  required  for  car  contracts  now  placed 
will  not  be  delivered  until  after  July  1,  1916,  and  that  little  or 
no  equipment  ordered  after  January  1,  1916,  can  be  completed 
before  the  close  of  that  year.  In  view  of  these  conditions,  the 
railways,  during  the  next  year,  are  liable  to  be  placed  in  an  ,? 
embarrassing  position  from  a  shortage  of  cars.  In  addition  to 
this,  the  prices  for  equipment  have  been  increased  anywhere 
from  15  to  25  per  cent  in  the  last  six  months.  y.'-] 

That   strenuous  steps   should  be  taken  to  prevent   the   recur-;  ■'■■,' 
rence  of  such  a  notorious  car  shortage  as  occurred  in  1907.  and  '^^^ 
which    so   irritated   public   opinion,    should   be   readily   apparent.  '^^S- 
With   the    steel    market   thoroughly   congested,   there    seems    but;    " 
one  alternative  left  for  the   railways  to  follow  and  that  is  an.  ;: 
active  and   determined  effort  to  place  those  cars  they   already.)^, 
have   in    first-class   condition.     According   to    the    last    reports, 
June.    1914,   there   were   about  8.6  per   cent   of   the    freight   cars 
in  shops  undergoing  repairs,  and,  considering  the  financial  strin- :'  . 
gency  since  then,  the  percentage  at  the  present  time  cannot  be  far- -.::. 
from  10  per  cent.     By  increasing  the  car  shop   forces   for  the 
purpose  of  putting  these  cars  in  service,  and   following  a  sys- 
tematic campaign   to   repair  defective  equipment,  it  is   believed, %.■ 
possible  to  bring  the  percentage  of  cars  in  shops  down  to  5  or-:;.::; 
even   4  per  cent.     This   would   mean   that   the  number  of   cars 
available  for  service  would  be  increased  some  135,000  or  160,000, 
which  would  do  much  toward  alleviating  a  shortage.     In  view,:'?' 
of   the   present   relatively   high   cost  of   equipment   and   with   a^v:- 
possible   still  further   increase,   this  plan  may  also  prove  to  be 
a    profitable    financial    expedient.      In    all    events,    it    should    be 
seriously  considered,  as  a  recurrence  of  a  serious  car  shortage 
is  sure  to  tear  down  much  of  the  constructive  work  that  haS;,  .u 
been  done   in  the  past   few  years   in   influencing  public  opinion  '■•. 
in  favor  of  the  railroads.  -■_  ,.  .     > 


NEW  BOOKS 


Electric  Railway  Handbook.     By  Albert  S.  Richey,  consulting  engineer,  and' 
professor  of   electric    railway   engineering,   Worcester   Polytechnic    Insti-'-'. 
tute,  Worcester,  Mass.,  assisted  by  William  G.   Greenough.     Bound   in 
leather.      817   pages,   4   in.    by    6H    in.      Illustrated   and    indexed.      Pub- 
lished by  the  McGraw-Hill  Book  Company,   Inc.,  239   West  39th  street,:, ^ 
New  York.      Price  $4.00.  ,■ 

This  is  the  first  edition  of  a  book  of  pocket  size  in   which  the' 
aim  has  been   to  get  together  in   compact   and   usable    form   a 
large  amount  of  information   which  the  electric  railway  engfi-.;' 
neer  frequently  requires  but  often  finds  only  after  an  extended 
search   through   mechanical,   electrical   or  civil   engineers'   hand- 
books or  the  files  of  technical  journals.    It  is  divided  into  eleveO;^ 
sections,   section   one  dealing  with   roadbed   and   track :    section  ': 
two  with  buildings :  section  three  with  train  movements ;  section', 
four   with   railway  motors ;    section   five  with  controlling  appa- .' 
ratus ;  section  six  with  current  collecting  devices;  section  seven  ;; 
with  trucks ;  section  eight  with  braking ;  section  nine  with  roll*  \ 
ing  stock ;   section   ten   with   transmission   and   distribution,   and 
section  eleven  with  signals  and  communications.     The  book  is 
printed  on  thin  paper,  the  typographical  work  is  excellent,  and 
illustrations  are  liberally  employed.     It  is  a  book  which  should 
prove  of  more  than  ordinary  value  in  electric  railway  work. 
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Swiss  Railways  Dynamometer  Car 

V-'.-'^'i'^iy:.  .  Equipment  Includes  Dynamometer  and  Ergometer 

:^  >;  /  N  ";^^^^^;^^   V  and  Integrating  Cylinder  Indicators 


y.i 


BY  H.  A.  GAUDY 
Mechanical  Engineer,  Swiss  Federal  Railways,  Berne,  Switzerland 


'  As  a  result  of  the  larjje  amount  of  rolling  stock  purchased 
in  the  last  few  years  and  the  continuing  progress  made  in  the 
improvement  of  the  steam  locomotive,  dynamometer  cars  have 
come  into  exetnsive  use  on  the  principal  European  railways, 
thus  enabling  by  the  results  obtained  accurate  decisions  to  be 
made  on  questions  relating  to  economical  train  operation.  The 
need  of  reliable  measuring  instruments  for  use  in  conducting 
tests  was  recognized  by  the  management  of  the  Swiss  Federal 
Railways,  and  accordingly  it  was  decided  to  secure  a  suitable 
dynamometer  car.  ;'•■>!  0.  "■•''::■;■' '.  •■'  /  .' ;'"  A'.-;^.  s 
The  designs  were  prepared  in  the  oflfice  of  the  chief  me- 
chanical engineer  after  a  thorough  study  of  all  the  principal 
questions  involved  in  the  selection  of  the  type  and  general  ar- 
rangement to  be  adopted  as  well  as  the  apparatus  and  instru- 
ments required.  The  car  proper  was  built  by  the  Swiss  Indus- 
trial Company,  Xeuhausen,  and  orders  were  placed  for  the  equip- 
ment with  Amsler  Brothers,  Schaffhausen,  a  firm  noted  through- 
out the  world  for  the  manufacture  of  scientific  instruments. 
The  car  was  delivered  late  in  1914  and  embodies  a  testing  lab- 
oratory equipped  with  the  most  modern  instruments,  measuring 
apparatus  and  auxiliary  devices  yet  applied  to  a  vehicle  of  this 


first  one  with  a  length  of   13   ft.  ll^   in.   serves  as  a  working 
office  and  recreation   room.     Upholstered   leather-covered   seats, 
movable  armchairs  and  a  spacious   ?xtension  table  make  up  the 
equipment  of  this  room.     A  short   lisle  leads  to  the  back  plat- 
form, giving  access  to  a  small  tooli  oom  with  an  outfit  enabling  . : 
the  making  of  small  running  repaii  s,  and  two  lockers  for  sup- 
plies.    Adjoining  the  tool   room  is  a  lavatory  and  toilet  room.  : 
Owing  to  the  comparatively  short  main  lines  of  the  Swiss  rail- 
way system  there  was  no  necessity  ip  arrange  for  living  accom-. 
modations  in  the  car  itself,  thus  reducing  the  number  of  rooms  ■.. 
required  to  a  minimum  and  enabling. the  length  of  the  car  to  be  :. 
kept    within    reasonable    limits.     Th«    car    has    closed   vestibule  ' 
platforms  in  accordance  with  the  stindard  through  car  design,    - 
and  the  inside  finish  is  very  simple.  |     N*' •;"-'/.  J   ■?..:: \:'t      '-^^ 
Electricity  is  used  for  the  lighting  a  storage  battery  and  an  ' 
axle-driven  djnamo  being  provided  for  this  purpose.     The  car  ; 
is  heated  by  steam  taken  from  the  licomotive ;  it  was  not  con-  .:.■ 
sidered  necessar\'  to  provide  an  independent  heating  device.    The  • 
W  cstinghouse    automatic    and    non-a|itomatic    quick    action    air  ;' 
brake  acts  on  the  wheels  of  three  ailes  only,  the  rear  axle  of    ■- 
the  forward  truck  being  left  free  f rorn  brake  shoes  because  the  I" 


■  C- ; .  ••?,. 
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Dynamometer  Car  for  the  Swiss   Federal   Railways 


kind,  the  design  being  intended  to  meet  all  the  requirements  of 
road  tests  of  the  efficiencv  of  locomotives,  the  resistance  of  cars 
or  trains  of  different  kinds,  and  the  amount  of  power  required 
for  the  propulsion  of  trains  on  certain  lines  under  different  run- 
ning conditions.  -^;:^. .•-"■'■  '•/•:'.\  ■ 
y  The  car  body  rests  on  two  four-wheel  trucks  of  the  rail- 
way's standard  type.  The  underframe  is  made  entirely  of  steel 
and  is  of  a  very  strong  design.  The  longitudinal  side  sills  are 
arranged  double  in  accordance  with  the  extraordinary  condi- 
tions to  be  met  Avith  in  service.  The  interior  of  the  car  is 
divided  into  four  compartments.  The  first  room  at  the  dynamom- 
eter end  is  the  test  room,  21  ft.  4  in.  in  length,  where  all  the 
measuring  apparatus  is  located.  A  cupola  with  an  elevated  seat 
just  back  of  the  front  vestibule  permits  a  good  view  towards 
the  signals  and  the  track  ahead,  as  well  as  over  the  train  behind 
and  into  the  engine  cab.     A  second  compartment  adjoining  the 


paper  driving  mechanism  and  other  apparatus  receive  their  mo- 
tion from  this  axle. 

The  car  measures  57  feet  over  all  ani  weighs  82,000  lb.  when, 
in  full  working  order.  The  width  has  jecn  limited  to  9  ft.  2^ 
in.  instead  of  the  standard  10  ft.  Thi  s  was  done  in  order  to 
permit  the  attachment  of"  mirrors  outs  de  of  the  car,  giving  a 
view  of  the  road  ahead  from  the  obs 
instrument  table. 


Tver's   station   near  the  - 


DYXAMOMETER 


5  V-.  = ' 


Although  nearly  all  European  dynamometer  cars  are  equipped 
with  spring  dynamometers,  either  plate  of  helical,  it  was  decided 
by  the  builders  to  use  the  Hydraulic  principle  in  the  Swiss  car, 
because  of  the  fact  that  with  increasing*,  capacity  spring  dyna- 
mometers were  growing  very  cumbersome  as  well  as  because  of 
the  difficulty  of  examining  and  recalibrating  the  springs  from  time 
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S\>'ISS   RaILW'AVS   DYNAMOMETEk   CaR 

;K  Equipment  Includes  Dynanioineter  and  Ergonieter 

''■:'y, :.:.;':::■- .^:- ;;.:': ^       Integrators  and   Integrating  CAlinder  Indicators 
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.     Ai»- a  fe,<irlt  'i^f '  the  Iaru«  am  of   rollinu   stock   purcliastd 

in  the  last  tew  ytars  ami  the  continuing;  iiroyress  made  in  the 
imprln  cmeht  ot"  the  ^ttani  locomotive,  dynamometer  cars  have 
come  into  exetnsive  use  oil  the  principal  European  railways, 
jthus  emihlincr  l»y  tlie  rvs'ults  ohtainetl  accurate  decisions  to  l»e 
-.  made  «»n  i:inestions  relatin};  to:-«c<m«imical  train  opt  ration.  The 
nei'<l  ot'  reliable  mea>tu-inv  insirtinunts  for  use  itt  conducting 
tests  wa-i  recognized  hy  the  manaiicment  of  the  Swiss  l-"eileral 
Railwa\<.  ami  aecor«lin,cly  il  was  decided  to  secure  a  suitahle 
dynamometer  Car;     ,.       /-..v     .  .';     '^"  '  '  ■      •):.''     ,' 

The  (lesiuns  We're  prepared  in  the  oflTce  of  the  chief  me- 
chankal  encineer  after  a  thoronuh  study  of  all  the  priuciftal 
<inestion>   in\ol\i-xl   in   the  selection  of  the  type  and   i:eneral   ar- 

/     raiiuenient  to"  In^.adoiHcd' -a?^  the   apparatn>   an<l    iii-lru- 

ments  re<iuire<l.     The  car  proper  was  built  l^v  the  S\vis>   Indus- 
trial ('omi>an\.  Xeuhausen.  and  orders  were  placed  for  the  equip- 

-      nunl  with  .\m>.ler  r.rothers,  SchatthaU'-en,  a  firm  noted  throu-;h- 
oiit  the    world    for    the    rtKUnt  fact  lire    of  >eientilic    in^lniiiuiit- 

;.    The  car  wus^  delivered  late  in  I')14  and  embodies  a  testinu  hdt- 
oratorv    e(|uipp«'<l   with  the  tno>t   modern   in-trimii-iu>,   nua-iurini; 

/    apjiar.itu»  and  an viliary  devices  \et  ai>plied  to  a  vehicle  of  this 
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Vs   in.   serves  as  a   working 
tered   leather-covered   seats,  ■ 
'xtensiuu  table  make  up  the 
lisle  leads  to  the  back  plat-  ■ 


hr-t    one   with    a   lenjith   of    13    ft. 
ol'lice  ami   recreation   room.     I'phol 
movabli'  armchairs  and  a  spacious 
e«inipnuiii  of   this  room.     .\   short 
form.  i:ivinjr  access  to  a  small  tooli  nom  with  an  outfit  enabling  :' 
the  makin«,r  of  small  runnini:  repaii  s,  and  tw<)  lockers  for  sup- 
Adjoininu   the  tool   room   is   a  lavatory   and  toilet   room. 

rail-- 
accom- 


plie>.  vdjomniu  tlie  tool  room  is  a  lavatory  and  toilet  i 
(  >wiu,!.:  to  the  comparatively  short  nlain  lines  of  the  Swiss 
w a\   system  there  was  no  necessit>'  t|)  arranjj^e  for  living  ac 


icin.c;  the  number  of  rooms  , 
the  leniith  of  the  car  to  be 

car    has    closed    vestibule  " 
.mlard   throuiih  car  design,' 


modation^  in  the  car  itself,  thus  red 
reijuired  to  a  mininuim  and  enabliiui 
kept  within  reasonable  limits.  Th 
I)lat forms  in  acconlance  with  the  st 
:iinl  tin-  in-i<le  finish  i^  \  er_\  >imi)l<.-.  ■'■•.■•■'■•■-,■-.  .'...■.'.'■  ....-'. 
Klectricity  is  used  for  the  lii;luinj  ,  a  storauc  liattery  and  an  •'. 
axle-driven  d.\ namo  beini:  provi<led  lt)r  this  purjiose.  The  car 
is  heated  by  steam  taken  from  the  locomotive;  it  was  not  con-  ' 
tillered  iitce^-ary  to  provide  an  inde|Hiident  hcatiuj^  device.  The  ' 
W  (^tiu'jbouse  auttMiiatic  and  non-aJtomatic  quick  action  air.  •: 
l>rake  act*-  on  the  wheels  of  three  alles  only,  the  rear  axle  of-/ 
the  forwar(l  truck  beinji  left   free  frtin  brake  shoes  because  the  • 


:\.-;-t-:  ■■■ 


Dynamometer   Car  for   the    Swiss    Federal    Railway: 


,  k.ind^  the  dv«-it:ir beinv  intended  to  meet  all  tlie   rec|niremeiitN  of 

"  roa<I-test>  <.>f  the  elVKiencv  of  locomotives,  the  resistance  of  cars 
or  trains  of  different  kin<ls,  and  the  amor.nt  of  |(ower  required 
tor  the  propulsion  of  trains  on  certain  liiieo.  umler  ditTerent  ruu- 

^'iiinti  conditions... .    ■'■■:■■'■..■;  ^'•'•;^   •:'■  v-f.-  ^0  :/-■/'-'■:'■'  ".  . 

^i/.Tlie  car  body  rests  on  two  foui:-whepl  trucks  of  the  rail- 
way's statfdard^type.  The  underframe  i-  made  »iitirel>  of  *teel 
and  i-  of  a  \ery  stron.:;  «k>ii:n.  The  lon,i;iliidinaI  ^ide  sills  are 
arrai>t:ed    double   in  iMTtordan.ce  .with    the   extraordinary    contli- 

, lions  to  lie  met  with  in  service.  The  interior  of  tlie  car  is 
di\i«led  into  four  compartnunts.  The  fir>t  room  at  the  dynamom- 
eter end  is  the  tot  room,  21  ft.  4  in.  in  length,  where  all  the 
inrasurin.L.'  :ii)paratus  is  located.  A  cupola  w  ith  an  elevated  seat 
just  back  of  the  front  vestibtde  permits  a  porxl  view  towards 
the  siyn,-d<  and  the  track  ahead,  as  well  as  over  the  train  behind 
?ip<|  into  the  enyine  cab.     A  .Hl^o^)nd  compartment   adj'>iiiinu   the 


papir  drixinv   nu^baui^ni   and   otiur  ajui 
titin   frnni   this  a.xle.  .  .; 

The  car  measures  .^7  feet  over  all  ait( 


ratu^    receive   their   mo- 


weiuhs  SJ.lKM)  11).  when 
in  fnll  wiirkini:  order.  The  width  ha<  iki  n  limited  to  9  ft.  234 
in  in^tia'l  ol  the  stamlard  Id  ft.  T!ii4  \\a^  done  in  order  to 
in  rmit  the  altaclmient  t)f  mirrors  ont-ide  of  the  car,  ;.,'iving  a 
view  of  the  road  ahe.id  from  the  oii»if-\er"s  station  near  the 
instrument  table, 

..•,•..-'•    ■        l>V.\.\.MO.Ml.n.K 

\ltb(iui:h  ne.'nly  all  Kuropean  dynamor  eter  cars  are  equipped 
with  opriuiT  dynamometers,  either  plate  or  helical,  it  was  decided 
by  the  builders  to  use  the  hydraulic  prin  iple  in  the  Swiss  car,. 
becan-e  of  the  fact  that  with  increasintr  capacity  sprint:  dyna- 
mometers were  .urowiui:  very  cimibersomJ  as  well  as  because  of. 
the  dil'liculty  of  examining'  and  recalibrating  the  -prin^-s  from  time 
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■  V  "i  ':■■■■■  *°  time.    The  general  principle  of  the  hydraulic  dynamometer  is      gage  all  still  use  the  old-fashioned  coupler  with  a  hook  in  the 
"~  ^<'  -].  ;;:•  widely  known.     The  Swiss  apparatus,  however,  embodies  some      center  and  buffers  on  the  sides. 


-I ', ':  noteworthy    features.     No   other   means   are   provided   to   pack  The   pressure    in    the   dynamometer    cylinders    is   transmitted 


I 
I 
I 

I.  n^ 
I-  •> 
1."  - 
V    . 
I     . 

I     ■; 


-.■$•:•. 


J_ 


I 

Vnao 

I 
I 


X.^ 


Sections  ThrougH  the  Car  Body 


i-.Y  the  pistons  in  the  cylinders  than  simply  to  grind  them  in  so  that 
•-'  r  a   perfect   fit    is    assured    with   the    least    amount   of    frictional 


through  pipe  lines  to  a  pair  of  smallei 
ranged  in  tandem  with  the  piston  ends 
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recording  cylinders,  ar- 
extending  opposite  each 


.  <■•■ 


'[  resistance.    There  are  two  pistons  of  chilled  cast  steel  extending      other  and  located  directly  underneath  the  measuring  table.     The 
{into  two  cylinders  opening  on  opposite  faces  of  a  single  block 
'of    forged    steel.     The   pressure   exerted   on   the   back   piston   is 
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Front    End    of    Swiss    Dynamometer    Car 

derived  from  the  pulling  effort,  while  the  one  in  the  front  re- 
ceives the  reaction  from  the  pressure  on  the  buffers.  It 
should  be  kept  in  mind  that  the  European  railways  of  standard 


Interior    of   the    Test    Room 

pressure  there  acts  upon  two  differential  jlistons,  permitting  by 
means  of  a  distributing  valve  the  use  of  either  one  of  two  areas. 
A  carefully  calibrated  helical  spring  is  located  between  the  two 
pistons ;  its  compression  indicates  the  amount  of  load  resting 
on  the  small  pistons  and  by  knowing  the  rtitios  of  the  areas  of 
these  to  the  ones  in  the  dynamometer  proper,  we  thus  are  able 
to  determine  the  load  on  the  drawbar  as  well  as  on  the  buffers. 
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These  differential  pistons  are  so  designed  that  either  one-third, 
one-half  or  the  whole  piston  area  is  exposed  to  the  oil  pressure. 
With  this  arrangement  it  is  possible,  by  simply  turning  the  dis- 
tributing valve,  to  select  any  one  of  three  scales  for  measuring 
the  pulling  and  buffing  load,  thus  keeping  the  diagrams  for 
heavy  trains  vk'ithin  a  reasonable  space  on  the  chart  without 
sacrificing  clearness  in  the  diagrams  for  light  trains.  There  are 
separate  recording  pens  for  the  push  and  pull,  attached  to  the 
respective  ends  of  the  measuring  spring.  Since  only  one  of 
them  is  working  at  a  time  the  same  space  is  reserved  on  the 
paper  for  the  ordinates  of  both. 

In  case  small  leaks  should  occur  in  the  dynamometer,  for 
instance  in  the  pulling  side,  the  two  pistons,  rigidly  connected 
with  each  other  by  means  of  yokes  and  two  longitudinal  rods, 
would  move  away  from  their  central  position.  It  might  then 
happen  that,  after  a  long  period  of  pulling  exertions,  the  rear 
piston   would   come   in   touch   with   the   cylinder   end,   making 


The  operation  of  this  apparatus  is  based  on  the  variation  in 
the  position  of  the  instantaneous  axis  of  rotation  of  a  sphere 
about  4  in.  in  diameter,  resting  firmly  on  two  disks,  the  axes  of 
which  are  perpendicular  to  each  other.  One  of  these  disks  is 
turning  at  a  constant   rate,  driven  by  a  small    1/100-hp.   direct 
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Details  of  the  Dynamometer  and   Recording   l^echanlsm 


further  measurements  impossible.  A  means  of  equalization 
has  been  provided  which  brings  the  pistons  back  to  their  original 
positions  at  the  instant  the  slightest  change  from  a  pulling  to  a 
buffing  action  takes  place.  At  this  instant  an  intercepting  valve 
with  two  check  valves  produces  a  connection  through  a  pipe 
line  between  the  two  cylinders,  thus  equalizing  the  pressure  and 
permitting  the  pistons  to  return  to  their  central  position.  The 
check  valves  close  and  the  by-pass  between  the  cylinders  is  cut 
off  as  soon  as  the  central  position  is  reached.  Oil  is  supplied 
to  that  chamber  which  is  increasing  its  volume  from  a  reservoir 
under  atmospheric  pressure ;  to  properly  fill  all  the  pipe  lines, 
cylinders  and  valves  with  oil  before  starting  the  tests,  another 
tank  is  provided  which  carries  about  50  lb.  pressure. 

The  two  buffers  at  the  forward  end  of  the  car  are  connected 
by  means  of  an  equalizing  lever,  the  central  pivoting  point  of 
which  carries  the  drawbar  with  its  hook  projecting  beyond  the 
bumper  beam.  Between  this  pivoting  point  and  the  dynamometer 
a  Westinghouse  friction  draft  gear  has  been  inserted,  all  the 
reactions  being  transmitted  through  it  to  the  dynamometer.  The 
whole  draft  rigging  is  carried  on  ball  bearings  in  order  to  pre- 
vent undue  friction.  If  the  dynamometer  is  not  in  service, 
the  draft  rigging  is  locked  by  means  of  a  heavy  pin,  connecting 
it  directly  with  the  car  under f rame. j;.  ^; ■■;,■■;;'■ 


,'••'  :'':•-■*: y-  •'^'.■•'' , 


SPEED    INDICATORS 


The  Amsler  tachometer,  already  in  use  on  some  of  the  Euro- 
pean dynamometer  cars,  has  been  brought  to  such  perfection 
that  it  indicates  the  speed  almost  instantaneously  as  a  function 
of  the  distance  covered,  differing  in  fractions  of  a  second  only. 


current  electric  motor,  while  the  other  has  a  speed  proportional 
to  that  of  the  train.  The  angle  between  the  axis  of  the  disc 
rotating  at  constant  speed  and  the  axis  of  rotation  of  the 
sphere  thus  varies  with  changes  in  the  speed  of  the  train,  the 
tangent  of  this  angle  being  proportional  to  the  speed  of  the 
train.  Two  small  rollers  held  in  a  frame  receive  their  move- 
ment  from   the  sphere.     They  are   so  located  that  they  always 


The  Dynamometer,  Showing  the  Intercepting  Valve  and  One  of  the 
Check  Valves  of  the   Equalizing   Device 

have  their  path  along  its  equatorial  line,  following  it  with  changes 
in  the  position  of  its  axis  of  rotation.  Suitable  gearing  transmits 
the  movement  of  this  frame  to  a  dial,  permitting  the  reading 
of  the  speed  in  kilometers  per  hour,  while  a  recording  pen 
marks  a  curve  on  the  paper.       ..    .  ^ 

Another  speed  recorder  is  installed  on  the  measuring  table  for 
the  purpose  of  indicating  the  speed  as  a  function  of  the  time. 
The  special  diagram  strip  for  this  purpose  moves  during  stops. 
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to  time.     The  general  principle  of  the  hydraulic  dynamometer  is 

"  widely  known.     The  Swiss  apparatus,  however,  embodies  some 

^noteworthy    feature*.      Xo. other   means    are   provided    to    pack 
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gage  all  still  use  the  old-fashioned  ^oupler  with  a  hook  in  the 
center  and  buffers  on  the  sides. 

The    prosure    in    the    dynamomet^"    cylinders    is    transmitted 
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Sections  Through  the  Car  Body 
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the  pistons  in  ihr  olindtrs  than  simply  to  grind  liuni  in  >o  that 
a  perfect  fit  is  assured  w'ith  the  least  amount  of  frictional 
resistance.  There  are  two  pistons  of  chilled  cast  steel  extending 
into  two  cylinders  opening  on  opposite  faces  of  a  single  block 
of    forgid    steel.      The    pre-isure    exerted    on    the    back    piston    is 


through  pipe  lines  to  a  pair  of  smaller!  recording  cylinders,  ar- 
ranged in  tandem  with  the  piston  endslextending  opposite  each 
other  and  located  directly  underneath  tile  measuring  table.     The 
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pressure  there  acts  upon   two   differential  i 
means  of  a  distributing  val\  e  the  use  of  eit 


.y--     ••/•.%    •        Front    End    of    Swiss    Dynamometer    Car 

■  derived  from  the  pulling  effort,  while  the  one  in  the  front  re- 
ceives the  reaction  irom  the  pressure  on  the  buffers.  It 
shouM  be  kept  in  mind  that  the  European  railways  of  standard 


i^tons.  permitting  by 
ler  one  of  two  areas. 


A  carefully  calibrated  helical  spring  is  loc  ted  between  the  two 
pistons;  its  compression  indicates  the  amount  of  load  resting 
on  tiie  small  pistons  and  by  knowing  the  rktios  of  the  areas  of 
these  to  till-  ones  in  the  dynamometer  jjrojtr,  we  thus  are  able 
to  determine  the  load  on  the  drawbar  as  w*ll  as  on  the  buffers. 
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Tliese  diflferential  pistons  are  so  designed  that  either  one-third, 
one-half  or  the  whole  piston  area  is  exposed  to  the  oil  pressure. 
W  ith  this  arrangement  it  is  possible,  hy  simply  turninsj  the  dis- 
triliutinj:  valve,  to  select  any  one  of  three  scales  for  measuring 
the  pulling  and  bufiing  load,  thus  keeping  the  diagrams  for 
heavy  trains  within  a  reasonahle  space  on  the  chart  without 
sacrificing  clearness  in  the  diagrams  for  light  trains.  There  are 
separate  recording  pens  for  the  push  and  pull,  attached  to  the 
respective  ends  of  the  measuring  spring.  Since  only  one  of 
them  is  working  at  a  time  the  same  space  is  reserved  on  the 
paper  for  tlie  ordinates  of  both. 

In  case  small  leaks  should  occur  in  the  dynamometer,  for 
instance  in  the  pidling  side,  the  two  pistons,  rigidly  connected 
with  each  other  by  means  of  yokes  and  two  longitudinal  rods, 
would  move  away  from  their  central  position.  It  might  then 
happen  that,  after  a  long  period  of  pulling  exertions,  the  rear 
piston    would    come   in    touch    with    the    cylinder    end,    making 


The  operation  of  this  apparatus  is  based  on  the  variation  in 
the  position  of  the  instantaneous  axis  of  rotation  of  a  sphere 
about  4  in.  in  diameter,  resting  firmly  on  two  disks,  the  axes  of 
which  are  perpendicular  to  each  other.  One  of  these  disks  is 
turning  at  a  constant  rate,  driven  by  a  small   l/10()-lip.   dire<jt 
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Details  of  the   Dynamometer  and   Recording    Mechanism 


further  measurements  impossible.  A  means  'of  equalization 
has  liixii  pmx  idcd  wliich  brings  the  pistons  back  to  their  original 
po-iitions  at  the  instant  the  slightest  change  from  a  pulling  to  a 
biitliuL;  ;i(  tion  t.ikes  place.  At  this  instant  an  intercepting  valve 
Avith  two  duck  valves  produces  a  connection  through  a  pipe 
line  l)etwccii  the  two  cylinders,  thus  equalizing  the  pressure  and 
permitting  the  pistons  to  return  to  their  central  position.  The 
check  vaKes  close  and  the  b\'-pass  between  the  cylinders  is  cut 
off  as  soon  as  the  central  position  is  readied.  Oil  is  supplied 
to  that  cbanilKr  uliicli  is  iucreaMng  it*  volume  frotn  a  reseryoir 
under  atin<isi)heric  pres.stire ;  to  properly  till  all  the  itii)e  lines. 
c\limler-;  and  vahcs  with  oil  before  starting  the  test.s,  antither 
tank  is  proxided   which  carric'<  al>ont  50  lb,  pressure.  •; 

Tile  two  butTer>.  at  the  forward  end  of  the  car  are,  connected 
,by  means  of.  an  ecuializing  lever,  the  central  pivotin.g  point  of 
\vhich  carries  the  drawbar  with  its  hook  projectinc  beyond  the 
bumper  Iteani.  Iktween  this  ])ivoting  point  and  the  dynamometer 
a  W'estintihouse  friction  draft  gear  has  been  inserted,  all  the 
reactions  being  transmitted  through  it  to  the  dynamometer.  The 
whole  draft  rigging  is  carried  on  ball  bearings  in  order  to  pre- 
vent undue  friction.  If  the  dynamometer  is  not  in  service, 
the  draft  rigging  is  locked  by  means  of  a  heavy  pin,  connectinjg 
it  directly  with   the  car  imderframe.   ;  ;^'.>.;/     ..-:;'■, - 

•-■"•■-.■■:^.'/.V--'--';^--    f:':rSPEEb:  INDICATORS '■-'•-    -//■'■■'.  ■'''/;''•;   '■^',-' 

The  .\nisler  tachometer,  alread>  in  use  on  some  of  the  Euro- 
pean dynamometer  c.irs,  has  been  brought  to  such  perfection 
that  it  indicates  the  speed  almost  instantaneously  as  a  fiuiction 
ol  the  distance  covered,  differing  in  tractions  of  a  second  only. 


current  electrtc  motor,  while  the  other  has  a  sfieed  "proportional 
to  that:  of  the  train.  The  angle  betw-een  the  axis  of  the  disc 
rotating  at  constant  speed  and  the  axis  of  rotation  of  the 
sphere  tlius  varies  with  changes  in  the  speed  of  the  train,  the 
tangent  of  tJiis  angle  being  proiwrtionstl  to  the  spee^l  of  the 
train.  Two  small  rollers  held  in  a  frame  receive  their  lno^^^■^ 
ment  ffotn  the  sphere.     They  are  so  located  that  tliey  always 


The  Dynan»ometer.  Showing  the  Intercepting  Valve  and  One  of  the 
Check   Valves   of    the   £qu>>Uzing    Device 

have  their  path  alongits  equatorial  line,  following  it  with  chairgeS 

in  the  position  of  its  axis  of  rotation.  Suitable  gearing  transmits 
tlie  movement  of  this  frame  to  a  dial,  perrailtiiig  the  reading 
of,  the  speed  in  kilometers  per  hour,  while  a  recording  pen 
marks  iciif^e  on  the  paper.  .  ^  ^^.  :  .'      !'     .  •       i' ..  '  ': 

.Another  speed  recorder  is  installed  on  the  measuring  table  for  ' 
the  piu-pose  of  indicating  tlie  speed  as  a   function  of  the  time. 
The  special  diagram  strip  for  this  purpose  moves  during  stops. 
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registering  the  minutes  and  seconds  thus  consumed.  The  rec- 
ords on  this  paper  are  not  traced  but  punctured  and  registration 
is  made  every  three  seconds  giving  the  average  speed  of  the 
two  preceding  seconds.  This  speed  recorder  works  satisfactorily 
and  was  years  ago  adopted  as  standard  equipment  for  all  the 
road  engines  of  the  Swiss  Federal  Railways. 

■■..     •••  r  -  '■■'■■^^■•"^;3'  ;-'':.•;'     ergometer      .,,..•.;•. •^;;., /^." .•.•:•  \V-,'' 

This  device  is  designed  to  measure  the  work  done  in  over- 
coming the  forces  of  inertia  due  to  the  mass  of  the  train, 
taking  no  account  of  the  forces  due  to  air  resistance  and  fric- 
tion. Its  principal  part  consists  of  a  pendulum  suspended  under- 
neath the  instrument  table,  oscillating  freely  in  a  plane  parallel 
to  the  center  line  of  the  car.  If  the  speed  of  the  train  is 
accelerated,  the  pendulum,  by  virtue  of  its  inertia,  assumes  an 
angle  of  deviation  back  of  its  middle  position,  while  with  the 
introduction  of  a  retarding  effect  its  position  will  change  in  a 
forward  direction.  The  accelerating  and  retarding  forces  are 
thus  determined  by  the  value  of  the  angle  given  by  the  varying 
swing  of  the  pendulum.  On  an  up  or  down  grade  this  angle 
is  also  influenced  by  the  inclination  of  the  track  itself,  and  the 
weight  of  the  train  is  considered  a  force  due  to  inertia. 

Let    P  force    imparting    the    movement    to    the    train,   except    frictional 

:.:  i  ■  a'"'    3'''    resistance,,..  ■    •.-      ■  ••>.       .  .■:.••■,■'.•,,.•■"     '•  •  ■■.•,.■■/>...•:••• 

.■].V;     M  r:  mass  of  the  train.    '■■■■'■'  [''-'i^^^'  ■'i'\^-i'.'-'  ;I:C ■.-■!:■'■' ■'■':/\  ■■^.  ^ ''' 
'   -.      X  =:  the    distance    run.  ;    '.■•')■■-.■'>'■!  y        .     ':    •.■.  .  *    -'  .'••■■'•'.•.' 

■•'-'-    g    =   acceleration  due  to  gravity.'.  ;  .•■•.•":--.■•....;■■' v.. ..'  ''":..■    .', 
JC     -  'he  .in.iile  of  deviation  of  the  pendulum.  .•'■••.■■>  .     i'     .'.    v'.'. '  '    ;' 

tlien  we  have  ^••,   t;  ••-  .    ■       -'  : 

•  '  '•.  ■    '  ,'■'         P    =    M   g  tan    ot   '•"        ■' •       •'■"'    ■     *    ■'* ' 

and  the  work  to  overcome  the   force  P  over  the  distance  A'   is 

.  •■;.  -  ■,.    ..'   .    •.  ..    ,  ,;-  A  —  Mfr/iaii  qc  dx 

ii;wA*t.'l».  computed  by  a  mechanical  device  designed  by 
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.,   .;     ,.,v  .•..-.'. -.  Front  View  of  the   Recording  Table 

Amsler    Brothers,    consisting    of    a    sphere    resting    on    a    small 

roller,  and  held  in  position  by  two  disks.      One  of  the  discs 

.;' ;.  ■     receives  a  turning  movement  proportional  to  the  speed  of   the 

train,  while  tlie  other  is  rotated  by  the  sphere  itself,  the  latter 

changing  the  axis  about   which  it  is   revolving  in   a  horizontal 

plane  and  in  proportion  to  the  angle  of  deviation  of  the  pendulum. 

.-..-.•  The  disk  driven  by  the  sphere  transmits    its    movement    to    a 

reciprocating  bevel  gear  and  thence  to  a  pen  on  the  recording 

paper.     The  ordinates  of  the  curve  drawn  represent  the  amount 

.■.:••,■.    of   work  A,  while  anotlier  pen    suitably   connected   records   the 

"'.:.;;    swing  of  the  pendulum,  giving  ordinates  sliowing  the   force  P. 

A    reciprocating    or    switch-back    mechanism    keeps    the    curve 

within  the  limits  of  the  space  reserved  on  the  paper ;  when  the 

ordinates    have    reached   the    limit    line   the   pen    will    return    to 

the.    lower     limit,     thus     forming     a     zig-zag     line.       Turning 

points,   however,   may   show   anywhere   between   the   limit   lines 

if,   for  instance,  a  change  in  the  track  profile,  or  the  beginning 

of  the  braking  process  takes  place.  ■•...£"; 


Vol.  89,  No.  12'., 


This  whole  device  has  proved  to  be  very  satisfactory  and  useful. 
From  the  data  thus  obtained  together  with  that  obtained  from 
the  d>Tiamometer  the  average  resistzince  per  ton  of  train  on  a 
horizontal  track  and  for  any  speed  can  easily  be  determined. 
And,  furthermore,  if  we  know  the  indicated  horsepower  of 
the  locomotive  we  are  also  able  to  work  out  the  total  resistance 
of  engine  and  tender  on  the  same  section  of  line.  Instead  of 
calculating  with  lengthy  and  doubtful  formulas  we  have  a  very 
reliable  method  of  measurement. 

■;'■'-:■■.■  INTEGRATING  CYLINDER  INDICATORS 

To  determine  the  power  developed  in  the  cylinders  of  the 
locomotive,  much  difficulty  arises  on/  account  of  the  relatively 
small  number  of  diagrams  which  can  be  taken  during  a  test 
with  an  ordinary  indicator.  For  a  given  test  run  the  average 
indicated  power  could  be  calculated  only  approximately.  An 
important  innovation  in  the  form  of  ai  integrating  indicator  has 
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been  designed  which  makes  possible  thel  registering  of  the  work 
done  in  ever}-  cylinder  cycle.  This  device  consists  of  an  ordi- 
nary outside  spring  indicator  to  the  end  of  the  piston  rod  of 
which  is  connected  a  lever  rigging.  Tms  is  attached  to  a  small 
disc  which  rests  upon  the  top  of  the  [paper  drum,  being  held 
in  contact  with  it  by  a  spring.  Any  increase  or  decrease  of 
steam  pressure  in  the  locomotive  cylinder  results  in  a  corre- 
sponding radial  displacement  of  the  disc  on  the  end  of  the  drum, 
the  distance  from  the  drum  center  being  proportional  to  the 
pressure  in  the  cjlinder.  The  oscillatioti  of  the  drum  about  its 
axis  through  the  action  of  the  reducing  njotion  induces  a  rotation 
of  the  disc,  which  varies  in  amount  witfi  its  distance  from  the 
drum  center.  The  rotation  of  the  dijc  is  transmitted  to  a 
counting  apparatus.  From  the  difference  in  readings  of  the 
counter  at  the  beginning  and  end  of  any  period  of  time  the 
mean  indicated  horsepower  for  that  period  may  be  readily  com- 
puted. As  it  is  a  difficult  task  to  take  readings  from  the 
coimters  mounted  directly  on  the  indicators  an  attachment  has 
been  added  to  the  device  permitting  the  transmission  of  all  the 
values  to  a  receiving  apparatus  similar  tot  the  one  on  the  engine, 
but  located  in  the  car,  by  means  of  electric  contacts.  This  ar- 
rangement makes  possible  the  determination  of  the  indicated 
horsepower  over  any  distance  of  the  line  under  any  condition 
of  weather,  time,  etc.  Beside  the  receiver  there  are  magnet  pens 
which  make  marks  on  the  recording  peper  from  which  the 
horsepower  may  be  computed  in  the  manner  outlined  above. 
Provisions  are  made  for  four  indicators  of  this  type,  thus  per- 
mitting the  complete  determination  of  tHe  power  on  one  side 
of  four-cylinder  balanced  cbmpound  engines.  :'.' 


OTHER  instruments! 
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The  measurement   and   recording   of   the   work   done    at   the 
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drawbar  in  meter-kilograms  is  done  by  a  device  which  operates 
on  the  same  principle  as  that  used  with  the  ergometer.  The 
pen  marks  a  curve  whose  ordinates  are  proportional  to  A  =:  P  dx, 
where  P  represents  the  instantaneous  drawbar  pull  and  x  the 
distance  covered  by  the  train.  It  also  includes  a  switchback 
bevel  gear  transmission  mechanism  making  the  curve  in  a 
zig-zag  form,  to  keep  within  space  limitations  on  the  paper. 
Three  different  scales  are  available,  corresponding  with  those 
provided  for  the  dynamometer  record.  To  determine  the  total 
work  done  at  the  drawbar  for  a  given  length  of  track  the  num- 
ber of  zig-zags  in  the  curve  is  multiplied  by  a  constant  the 
valve  of  which  depends  upon  the  scale  being  used.  For  a  check 
and  to  facilitate  quickly  reading  off  the  values  at  any  time 
a  coimter  is  attached  to  the  apparatus. 

The  drawbar  horsepower  is  measured  by  an  instrument  similar 
in  operation  to  the  Amsler  speed  recorder,  consisting  of  a  con- 
stant speed  disc   from  which  a  sphere  is  rotated,  as  well  as  a 


l^^^B^^HBVP^^^H  ' 
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;,  .  second  disc  the  speed  of  which  is  determined  by  the  apparatus 
'■:':  '■'■  used  in  recording  the  work  done  on  the  drawbar.     The  horse- 
.;,    power  is  recorded  in  the  form  of  a  continuous  curve  to  one  of 
■-.V  three  scales,  corresponding  to  the  three  steps  in  the  load  scale. 
Wind    resistance    is    measured    by    a    device    based    on    the 
principle   of   the    Pitot   tube.     There   are   two   tubes    extending 
r.i.  about  30  in.  over  the  top  of  the  roof  near  the  rear  end  of  the 
car,  the  upper  ends  of  which  are  bent  at  right  angles,  the  open- 
ing of  the  front  one  pointing  forward  and  the  other  backward. 
•':?. These  tubes  are  in  communication  with  a  receiver  underneath 
/,'■    the  instrument   table,   which   consists   of   two   hollow   cylinders 
about  8  in.    in  diameter  carried   on  the   ends   of   an   equalizing 
lever.     One  end  of  each  cylinder   is  open  and  two  vessels  of 
.'Oring  section   filled   with   mercury   are   provided,   in  which    these 
'-.•••ends  are   submerged.     When  the  train   is   in   motion   air  enters 
the  forward  tube  and  effects  an  increase  in  air  pressure  in  its 
cylinder  while  in  the  other  one  the  pressure  is  decreased.     Equi- 
librium   is    thus    destroyed    and    the    equalizing    lever    inclines 
against  the  side  of  less  pressure.     This  movement  is  transmitted 
by  means  of  a  small  rod  passing  through  the  table  and  acting 
upon   a  calibrated   indicator   spring,   to   which   a   recording   pen 
is  attached.     This  is  a  newly  developed  device  and  it  has  yet 
to  be  thoroughly  tried  out.     However,  the  indications  are  that 
it  will  be  possible  to  determine  a  proportion  between  the  ordi- 
nates of  the  recording  pen  and  the  component  of  wind  pressure 
directly   in    front   of   the  moving   train.     Experience   has   shown 
that  vibration  and  shocks  do  not  affect  the  stability  of  the  equaliz- 
/  '  ing  lever  and  that  any  movement  of  this  rigging  is  caused  only 
by  the  difference  of  air  pressure  in  the  tubes.  ..^  , 

.     For   the   close   investigation   of   brake   performance   Kapteyii 
••,•".. apparatus  has  been  in  extensive  use.     This  has  undergone  es- 
.■• .  .'.sential    modifications    in    an    arrangement    designed    by    Amsler 
;>  Brothers  which  is  placed  on  the  recording  table  adjoining  the 


other  instruments.  The  radial  and  tangential  forces  resulting 
from  the  action  of  the  brake  shoes  against  the  wheels  are 
measured  by  means  of  three  hydraulic  cylinders  interposed  in 
the  brake  rigging.  Two  of  these  cylinders  form  a  part  of  the 
hangers  for  the  front  brake  shoes  of  the  forward  axle  of  the 
front  truck  and  serve  to  measure  the  tangential  forces,  while  the 
third  one  is  placed  in  the  brakerigging  at  the  center  of  the.;;;:-;.: 
brake  beam  and  indicates  the  radial  force.  r   •• 

This  arrangement  can  be  used  for  the  determination  of  the  • 
coefilicient  of  friction  between  the  wheels  and  brake  shoes  in 
testing  the  materials  of  which  the  brake  shoes  are  made.  Three 
other  indicators  record  the  pressures  in  the  brake  cylinder,  in 
the  train  pipe  and  in  the  auxiliary  reservoir  during  each  braking 
period.  Provisions  are  also  made  for  an  electric  contact  on  the 
engineer's  valve  in  the  engine  cab,  connected  with  a  special 
recording  device,  so  the  length  and  the  time  of  stop  can  easily 
lie  measured.  The  pens  of  this  recording  apparatus  can  be 
taken  off  or  put  into  working  order  at  any  time  desired,  so 
they  may  be  out  of  the  way  when  not  required.        .  '  <•'/'•>.""  •^. 

All  the  apparatus  and  registering  devices  are  mounted  on  a 
cast  iron  recording  table  firmly  secured  to  the  car  underframe.  All 
the  records  are  made  on  a  continuous  chart  carried  on  rolls  about 
25^2  in.  in  width.  The  travel  of  the  paper  may  be  regulated  to 
20,  100  or  600  mm.  for  each  1,000  meters  (126,  6.30  or  37.8  in.  ,  ;; 
per  mile)  and  an  automatic  reversing  arrangement  causes  the 
paper  to  run  in  the  same  direction  whether  the  car  is  running     .^, 
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backward  or  forward.     During  brake  tests  the  paper  travel  may 
be  at  the  rates  of  1  mm.,  5  mm.  or  30  mm.  per  second.  •-■.-: 

Magnets  control  seven  electric  pens,  two  of  which  are  marW;' 
ing  the  minutes  and  each  1.3  or  6  seconds;  the  third  one  is  the 
distance   pen    for   each   kilometer   traveled   and    for  marks   due 
to   passing   of   stations   and   other   points   on   the   line;   the   last 
four  pens  are  reserved   for  recording  the  values   from  the  in-'. 
tegrating  steam  indicators.  -;■ 

The  motion  derived  from  the  rear  axle  of  the  front  truck, 
which  serves  for  all  the  apparatus  needing  a  movement  propor- 
tional to  the  travel  of  the  car,  is  transmitted  from  the  axle 
to  the  main  drive  underneath  the  table  by  means  of  a  spur  gear 
and  a  small  pinion  connected  to  a  flexible  shaft.  The  amount  of 
power  transmitted  being  very  small  and  resistance  being  re- 
duced to  a  minimum  by  ball  bearings,  the  installation  of  a 
complicated  and  heavy  worm  gear  device  could  be  dispensed 
with.  The  pinion  is  held  on  the  spurwheel  by  a  torsional  spring, 
and  may  be  lifted  to  cut  off  the  transmission  gear  when  no 
tests  are  being  made.       :;■ -v    ;'^^.  'i  •  "-^ 

The  wheel  tires  are  of  standard  tread.     The  error  originating 


•ii.  .~-:  ", 
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fciftstcrincr  the  minutes  and  seconds  thus  consumed.  Tlie  rec- 
ords on  this  paper  are  not  traced  but  punctured  and  reviistration 
is  made  c\ery  three  seconds  giving  the  average  speed  of  the 
two  precediui.'  seconds.  This  speed  recorder  works  satisfactorily 
and  was  years  auo  adopted  as  standard  equipment  tor  all  the 
road  engines  of  tlie  i?wiss  Federal  Kaihvays. 

'^":^■^^-'•-■";^.'■'^'^■;^^■' •'■' ^ /•■■;.''"-«KM^  ^ ":  :'  ■^''-:"':' 

V   This  device  fji  de>i'jncd  to  measure  the  work  done  in  over- 
,  coming   the'   forces    of    inertia   due    to   the   mass    of    the    train, 
taking  no  account  of  the  forces  due  to  air  resistance  and  fric- 
tion, -Its  princijKil  part  consists  of  a  pcnduhim  suspended  under- 
neath the  instninient  table,  oscillatint;  freely  in  a  plane  parallel 
to    tlic    center    Hue   of    tlie   car.      If   the   speed    of    the   train    is 
accelerated,  the  i>endulunr,  by  virtue  of  its  inertia,  assumes  an 
.angle,  of  deviation  Ixick  of  its  nTiid<lle  position,   wiiile  with  the 
introdiKiion  of  a  retardinir  effect  its  position  will  change  in  a 
.forwitrd  direction.     The  accelerating   and   retarding    forces   are 
tlnis  dvteTmiued  by  the  value  of  the  angle  given  by  the  varyin^^ 
swings*!  the  pcn<hdum.     On   au   up  or  down   grade  this  angle 
isialstv  intlueiiced  by  the  inclination  of  the  track  itself,  and  \hv 
w'tight  of- the  train  is  considered  a  force  due  to  inertia. 
l-.«  t    I'  t'lrci-    inifKirtinir  tJu-   mOviiiuiil    to   lUe    train,   cxcvpt    friciional 

■_-....:         :;:ui'l    ;iir    itcsistance,-  .   ■'.  -  •  .-,.,.'-   ■    ....  '  x 

"'  '■■  :M. :   .mii>>  <>t  the  iriiiu,;  .•  ' 'v.^  '  v  ^  •::.".-,'■.>■; 

■    .;  \  -■    llu-    ili>iatu-\-    Tuiii       ■    .  .V         .;..■"       ..-,•..'.    '■ 
;..'s     ,.-^n->t''vr:vti;iii   'ln<;  to   Kfavlty; .  .   V ;    ;■••■'       \-'..'      '.'  ■       ,  '  ■ 

''/.    ■     ihi-  ;ijii,'l<    <>.!   jltj  iatiiai  ■<;«{  tht'  i>e«clulitm.   ,'■,-  ,  "-f.  ' 

..'thou.  u.e'Jiave-'--      ■  •..■..!.■'■■  ■•      ,'   •■  '• '•     '  .'    : 

:  and  the  \\<n^"  f«>.<>\ifrc«>ine  the   tOrct- /.*;  i.ner  the  •li-taucr   A    i< 

^N- '  V  ■  '   ..■  -^   ■    >'-  ./"t-'"  a  '!< 

r\,Th»   vohii;   i*>  computed   by.  a, mechanical   <le\  ice   de>igned    l'\ 


•,  Front   View   of   the   Recording   Table    .-  ^         :  ,. 

AnisUr    lirotlicrS,    consisting    of    a    sphere    resting    on    a    small 

:' roHi%   and    held   in   position   by   twd  disks.      One  of   the   discs 

receive-   a  luruinu  moveUHiit   i)ropiirtional  to  the   -ptcd  of   the 

train,   while  tlie other  i>   rotated  by   the   sphere  il>elf.  the   latter 

•  chatiging  the  axis  aJ>oiit  \vhich  itis  Ttvolvitii:  in  a  horizontal 
l)lane  and  in  proportion  to  the  angle  of  deviation  <if  the  pen<hdum. 
The  di-k  driven  by  the  >phere  transtnits  its  mnvcnunt  to  a 
reciprocating   bevel   .i.;ear  and   thence  to  a  pen   on   tiie   recordiuu 

.  l»apen    The  ordinate.s  of  th:e  curve  drawn  represent  the  amount 

•  of  work  ./,  while  another  pen  "•uitablv  cotniected  record-  the 
Mwing  of  tlie  peudidunu  giving   ordiuates   showing   the    force  P. 

'A    reciprocalin.i:    or    switch-back    mechani-m     keeps    the    curve 

within  the  limit-  of  the  si»acie  reserved  "n  the  paper;   when  the 

ordinalis    have   reached  tiie    hmit    line    the    i)en    will    return   to 

.   .the     lower     hm it.     thus     fonning     a     zig-zag     line.       Turiu'ng 

',  jKvint-.    however,    m.iy    show     an\  where    between    the    limit    lines 

if.  .for  instance,  a  change  in   the  track  profile,  or  the  bei:iiuiing 

'  iif  the  bnikhiu  pnicessvtakes  pkiM^e. .   ;       '    ^  •     r   >: .     '      ''-l  .V    . 


This  whole  device  has  proved  to  be  lery  satisfactory  and  useful. 
From  the  data  thus  obtained  togethe  •  with  that  obtained  from 
the  dynamometer  the  average  resista  ice  per  ton  of  train  on  a 
horizontal  track  and  for  any  speed  can  easily  be  determined. 
.And.  furthermore,  if  we  know  thf  indicated  horsepower  of 
the  locomotive  we  are  also  able  to  w  irk  out  the  total  resistatice 
of  engine  and  tender  on  the  same  s  ction  of  line.  Instead  of 
calculating  with  lengthy  and  doubtfu|  formulas  we  have  a  very 
reliable  metliod  of  measurement. 

iNTi:(.R.\nx<;  cvi.iNi)i:R4xnicAT6fts 


To  determine  the  power  develope 
locomotive,  much  diftictdty  arises  on 
small  nimiber  of  diagrams  which  c;  ii  be  taken  during  a  test 
with  an  onliiiary  indicator.  For  a  fiven  test  run  the  average 
indicated  power  could  be  calctdatcdl  only  approximately.  An 
important  innovation  in  the  form  of  ah  integrating  indicator  has 
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been  ili -i'.^ne(l  which  makes  iio^>jible  the  regi>tering  «)f  the  work 
done  in  e\  ery  cylinder  cycle.  This  de\  ice  consists  of  an  ordi- 
iiary  ont-ide  -priuu:  indicatf>r  to  the  ei  d  of  the  pi-ton  rod  of 
which  i-  connecte<l  a  lever  rigging.  Tli 
ili-c  which  re.-ts  upon  the  top  of  the 
in  coiUact  with  it  by  a  spring.  Any 
>ltain  iire--nre  in  the  locomotive  cyliiiler  results  in  a  corre- 
-lionding  radial  displacement  of  the  disc  )n  the  end  of  the  drum, 
the  distance  from  the  drum  center  be  i 
pressure  in  the  cylinder.  The  o-cillatioi 
a\i-  throne;!!  the  action  of  the  redncini;  n  otion  induces  a  rotation 
111'  the  di-c.  which  \arie-  in  amount  witi  its  distance  from  the 
drum  center.  The  rotation  of  the  di  c  is  transmitted  to  a 
connting  .apparatus.  From  the  <lifTerer  cc  in  readiu.es  of  the 
counter  at  the  beginning  and  einl  of  ;  ny  period  of  time  the 
mean  in«licated  horsepower  for  that  peri/xl  may  be  readily  com- 
puted. .As  it  is  a  ditTicult  task  to  Bike  readings  from  the 
counters  mount e«l  directly  on  the  indicltors  an  attachment  has 
been  added  to  the  device  permitting  th«  transmission  of  all  the 
values  to  a  receiving;  api>aratus  similar  t<\  the  one  (m  the  engine, 
but  located  in  the  car,  by  means  of  dec  ric  contacts.  This  ar 
rangement  makes  jjossible  the  determiti  ition  of  the  indicated 
horsepower  oxer  any  distance  of  the  lii 
of  weather,  time,  etc.  Heside  the  receiver 
which  make  marks  on  the  recording  i  aper  from  which  the 
horsepower  may  be  computed  in  the  manner  outlined  above. 
Provisions  are  made  for  four  indicators  of  this  type,  thus  per 
mitting  the  complete  determination   of   t 


e  under  any  condition 
there  are  magnet  pens 


of   four-cylinder  balanced   componnd   etiu  nes. 


.  .  '.*     ,  :    ■     0THKR   INSTRIMKNTS 

The    measurement    and    recording   of    t 


e   i)ower   on   one   side 


e    work    done    at    the 


i-  ■••. 


■^..;'.i«!ii.i»'.<V  V.  ! 


f 


Di  (  rMi5i  R,  191^ 


RMLWW    \GE   r,\7ETTE,  MECH  VXICAL   EDITION* 


«tl 


draw  liar  in  meter-kilo.maiiis  is  dune  l>y  a  device  which  operates 
on  the  same  principle  as  that  iiseil  witli  tlie  erjiometer.  The 
pen  marks  a  curve  wliose  ordinates  are  |)roportional  to  A  =^  P  dx, 
uIktc  P  represents  the  instantaneous  drawl )ar  pull  and  .r  the 
distance  co\ered  hy  the  train.  It  also  includes  a  suitchhack 
bevel  i;ear  transmission  mechanism  makini;  the  Curve  in  a 
zii,'-2a,c:  form,  to  keep  within  space  limitatioivs  on  the  paper. 
Three  difTennt  -caUs  are  availaMc,  corresponding  with  those 
proxided  lav  liie  dyuaniometcr  record.  To  dctennine  the  total 
work  done  at  the  drawhar  for  a  given  length  of  track  the  num- 
licr  ol  ziu-zai^s  in  the  curve  is  multiplied  hy  a  constant  the 
valve  of  which  depends  upon  the  scale  being  used.  For  a  check 
and  to  facilitate  quickly  reading  oft'  the  yaliies  at  any  time 
a  counter  is  attached  to  the  apparatus.        :■;•  ;;• 

The  draw  l»ar  horsepower  is  measured  by  an  instrument  similar 
in  operation  to  the  Amsler  speed  recorder,  consisting  of  a  con- 
stant   >peed   clisc   frorn  which  a  sphere  is  rotated,  as  well  as  a 
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•  second  disc  the  speed  of  which  is  determined  by  the  apparatus 
Used  in   recording  the  work  done  on  the  drawlrar.     The  horse- 

.    power  is  recorded  in  the  form  of  a  continuous  curve  to  one  of 

three  scales,  corre.-i)on<ling  to  the  three  5teps  in  the  load   sCale. 

\\  in<l     resistance    is    measured    by    a    device    based    on    the 

''  principle    of    the    I'itot    tube.      There    are    two-  tubes    extending 

about  30  in.  over  the  top  of  the  roof  near  the  rear  cud  of  the 

;  car.  the  iipper  ends  of  which  are  bent  at  right  nngUs,  iIk-  opcn- 

■   .  ing  of  the  front  one  pointing  forward  and  the  other  liackward. 

..These  ttibes  are  in  comnuuiication   with   a  receiver   underneath 

the   instnnnent   table,   which   consist?   of   two   hollow    cylinders 

J  about  8  in.    in  diameter  carried   on  the   ends   of  an   eciuallzing 

/lever.     One   end   of   each   cylinder   is  open   and    two   vessels  of 

:  rim:   section    filled    with    mercury   are  firox  idcd.    in    wliicl"    these 

-ends   are    submerged.      When    the    train    i-    in    motion    air    enters. 

•  'the  forward  tube  and  effects  an  increase  in  air  i>ressure  in  its 
"  cvlinder  while  in  the  other  one  the  i)ressure  is  ilecreased.  Etiui- 
-•  librituu    is    thus    destroyed    and    the    equalizing    lever    inclines 

:  _  a!.;ainst  the  sitle  of  less  pressure.    This  movement  is  transmitted 

by  means  of  a  small  rod  passing  through  the  table  and  acting 

:.    upon   a    calibrated    in<licator    spring,   to    which    a    recording   pen 

is   attache<l.      This    is    a    newly    de\  eloped    device   and    it   has   yet 

to  be  thorouizhly  tried  otu.     However,  the  indications  are  that 

;  it   will   be  possible  to  <btcnnine  a  proportion  between   the  ordi- 

nates  of  the  rec<»rdin.i;  pen  and  the  comixinent  of  wind  pressure 

directly   in    front   of   the   nu)viny   train.      Experience   has   shown 

that  vibration  an<l  shocks  do  not  atTect  the  stability  of  the  equaliz- 

'    ing  iever  an<l  tb.it  any  movement  of  this  rigging  is  caused  only 

shy  the  difference  of  air  pressure  in  the  tithes.  .         ..     : 

For    the    close    investigation    of    brake    performance    KaptevTi 

^-  apparatus   has   been   in    extensive   use.      TIii<   has   undergone  es- 

..  :sential    modifications    in    an    arrangement    designed    hy    Amsler 

•  .Brothers  which    i-^;   i)laced   on   the   recording  table   a<ljoining  the 


other   instruments.     The   radial   and   tangential    forces  resulting 
from    the   actioti.  of    the    brake    shoes  against    the   wheels    are 
measured   by   means  of   three   hydraulic   cylinders  interposed   itl     ' 
the  brake  ri!;:ging.     Tw  o  of  these  c>  linders  form   a  part  of  th6      '■ 
hangers   for  the   front  brake  shoes  of  the  forward  axle  of  the 
front  truck  and  vserve  to  measure  the  tangential  .forces,  while  the 
third   one   is   placed  in  the  brakerisv:ing  at  the  center   trt"   the     ..', 
brake  beam  and  indicates  the  radial   force,  .    . 

This  arrangement  can  be  used    for  the.  determination  of  the       : 
cocfricicnt.' of  friction  betweeti.  the  u^ieels.and  brake  shoes  in 
testing  the  materials  of  which  the  brakeVshoes  arc  made.    Tlvrec...  '. 
other   indicattjrs   record   tlie   pres>.ure>   in  the  brake   cylinder,   in.    " 
the  tntin  pipi^'  'i'l'l  ii^  the  auxiUary  reservoir  duriitg  each  braking     ■ 
period,     rriivisions  are  also  nrade  for  an  electric  contavt  im  tlie 
engineor's    v:dve   in    the   engine    cab.    ctninectc*!    witH'  a    special  --: 
recording  device,  .^o  the  leuuth  and  the  tirne  of  stop  can  easilr; 
be    r.u.i>urcd.      The   peris    of    this    recording   apparatu-    can    l»c     ■. '. 
txiken    off  or  put   into   working  or<ler  at   any   time  desired,  .so    v 
tiiex  may  be  oirt;  ivf  tlie  -way  when  init  ret|ttired.  '>'.V  ^  V' -v,-  ■      '  '.-^    ' 

.Ml  the  apparattis  and   registeruig  devices  are  motmted  oh  a 
cast  iron  recording  table  firmly  secured  to  the  car  tmder frame.  AU  . 
t lie  records  are  niade  on  a  continuous  chart  carried  on  rolls  abotit. 
i.^'-^  ih:.in  vvidtli.    The  travel  of  the  paRer  «nav  Ije.  rejEirulated  to  .,; 
20.  WW  or  000  mm.  for  each  1.000  meters  (126,  6.30  or  37.8  in£C 
per   mile)    and   an   automatic    re\er>ing   arranuement    causes   the  , 
paper  to  run  in  the  same  direction   whether  the  car   is   rumiitlg  -  ;; ; 


A    View    ot    the    Recording    Apparatus   for    Electric    Tractwn 

backward  or  forward. During  brake  tests  the  paper  travel  rt'ay 
1i^  at  the  rates  of  1  mm.,  5  mm.  or  30 'mm.  per  second.    ■_■'.■■'-: 

Maunets  ccmtrol  seven  electric  pens,  two  of  which  are  mark- ■ 
ing  the  minutes  and  each  1.3  or  6  seconds;  the  third  one  is  the^ 
ili>tance   pen    for   each   kilometer   traveled   and    for   marks   due 
to.  passi»g[  of   s^aliotts  ami   other  points  on  llie  line ;  the  last'  y 
four  pens   arc  reserved    for    recording  the   vahies   from  the  in-:' 
teiirating  steam   indicators.  /    ? 

The  motion  derive<l  from  the  rear  axle  of ,  tlie  front  tirtick. 
vvhich  serves  for  all  the  apparatus  needing  a  movement  projwr- 
tional  to  the  travel  of  the  car.  is  transmitted,  from  the  axle' 
to  the  main  <lrive  tmderneiith  the  table  by  means  of  a  spur  gear 
and  a  small  pinion  connecied  to  a  llexible  sliaft.  The  amount  of 
power  transmitte<r  being  very  small  and  resistaiKe  being  rC" 
duced  to  a  minimtim  by  ball  beariigs,  the  installation  of  4 
comf)licated  and  heavy  worm  gear  device  could  be  dispensed 
■\vith.  The  pinion  is  held  on  the  spurvvheel  by  a  torsional  spring, 
and  may  he  lifted  to  cut  off  the  transmission  gear  when  no 
tests  are  l>eing  made.:'    ■;  -■'^■:'':v-:v:XV---'"''- .'!'<%•-  ^  'uiV 

The  wheel  tires :are  of  standard  tread.-  The  error  originating  . 


:,-'-^-:-v. 


••-    >; 


'!:i< 


■     l  : 
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from  the  non-preventable  tire  wear  can  be  compensated  bj-  re- 
placing the  spurwheel  mounted  on  the  axle  with  others  having  a 
smaller  number  of  teeth.  Provisions  are  made  for  spare  gears 
for  each  decrease  of  about  10  mm.  in  car  wheel  diameter. 

There  are  two  groups  of  recording  pens,  each  arranged  in 
one  line  perpendicular  to  the  path  of  the  paper.  The  measure- 
ments which  can  be  recorded  are  given  below:  V.'-'^  '  a'.'  ,•'.    ^.■.'  '- 

' f -^ "■'-.■■'■■.-"' \} ::':,"-.v^'      GROUP  I.     ?'■\::^^■.;  •'^''■v•■:r'■;^^^;.:■■;:V;:h'^: 

speed  in  kilometers  per  hour.  •?-'•.  ''VV: 

Inertia  force  in  kilograms  perton;  positive  and  negative.      ■'";- \' :'  ."'J..- .■■•■.'  ". 
Biiffing  reaction  in  kilograms. -' •■.X;-!:'    ...'   ^  •••'..:/' ./V:-...;  ..^    ■■•■:',    -  '.    i  ' 
Pulling  reaction  in  kilograms. ^-^  .;^*- .'■.••.•..'■_-•,''•.■:;'•. ';    '    •,•■■■,'■'■•'■•/,/•-■ 
Drawbar  horsepower.  .';■-"■.■';  ^   ■■   '^  ■■■'■■'''■  '.  ■•'**.■'■•■■.'.  -y  ,'.■ 

Work  to  overcome  forces  due  to  inertia,   in  meter-kilograms.  ,-..  r.;..  '  ■:7  . 

Work  on   the  drawbar   in   meter-kilograms.  -  '.  v     •    , 

1,3  or  6  seconds,  magnet  contacts.'.  '  -"•■.•^ -■•'•■-".•   •...  -;  .i....-    ....    .      ;  '  .  .   ..  .  „ 
1  minute  contacts.  '       ".••:■■'•-.•.''  :;".•■     ■        V- 

Distance  marks,  kilometers,  stations,  etc.       ■■.■,■■.'•',      '.       •.•       •    '.'•:■,,''•.•.    "  ?'■• 
Indicated   horsepower,    high    pressure   cylinder,   front.    ■;    ■,••,.■..""'•    ';!■'•■'■," 
Indicated   horsepower,   high   pressure   cylinder,   back.       '■:■",,■' I: '  ■■._^''\^;    .•■.•■ 
Indicated   horsepower,   low    pressure   cylinder,    front.       .;  .;  ■         ■:.■"•••;■.,■•.." 
Indicated  horsepower,  low  pressure  cylinder,  back.  •.:.■.'       '.  \;:V 

.^'vv  v:.^".v J;-;.-.  V?--:  \. :■■■[,.:::•:. ■-■CROUP  ii.    ■;•  r.::f^^''''^::''---\:}::-^] ••'.■  ■  ■". 

Length  of  stop,  meters.  r.'  ■    ■  ■     ...>:  r';->  !:■;.;'■■;  ^■■;^^'  !.'■.'  '  ^ 

1.3  or  6  seconds,  magnet  contacts,    j- ',■.;■'::':.;.:■  •■:,-'^';    ;■ -.■  ■'•'■•;''''   ^.■'■•^■-.'■' 
Air  pressure    auxiliary  reservior.  ■  .■'■■.V '■',"•'.'■''■  ;,';  ■'•■-— ^-.-'.-^    »  - '       .'  ■  ;•■• 
Air  pressure,   train   line.  ■  .c  "V   '•'".>•.•,•"  >     •._,:■;■'.-■.''',    V-  ■• 

Air  pressure,  brake  cylinder.    .■^■■./  •'•;'■.•"•■''■  .■■\''   ^"^; -..:■';•■'..■.  ■"''^•■.'  '."',•.'■ 
Radial   force   on  brake   shoe.  ,.■■'■'•■..■■•! V'    i-  '...■ '■.'''.,        .'■'■.,.''.•.''"'; 

Tangential  force  on  brake  shoe.         ■  V.    ..'    "■'■.■.■>'  ■'■■.'':;.'     '■'■\'  •..'.■ 
Wind  pressure. 

There  are  eight  other  pens  for  the  different  zero  lines  in  the 
tirst  group,  making  30  pens  in  all. 

In  order  to  meet  all  the  requirements  for  tests  with  electric 
locomotives  a  complete  set  of  electric  measuring  instruments  has 
been  installed  on  a  board  on  the  back  partition  of  the  testing 
room.  This  apparatus,  to  suit  three-phase  and  single-phase  al- 
ternating current,  consists  of  a  voltmeter,  an  ammeter  and  two 
wattmeters,  recording  in  straight  line  ordinates  by  means  of  a 
sparking  device.  The  paper  in  this  apparatus  is  moved  at 
the  same  rate  of  speed  as  that  on  the  recording  table,  thus 
permitting  an  easy  and  quick  comparison  of  the  data  recorded 
on   the  two   sheets.  --''.>•'.■/;"•.■>•;:,■  ,:.~: 


UNIFLOW  CYLINDER  FOR  LOCOMOTIVES 


FAILURE  OF  FUSIBLE  TIN  BOILER  PLUGS 
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'""'An  investigation  into  the  failure  and  deterioration  of  fusible 
tin  boiler  plugs  in  service  has  recently  been  conducted  by  G.  K. 
Burgess,  physicist,  and  P.  D.  Mercia,  assistant  physicist,  of  the 
United  States  Bureau  of  Standards.  In  some  cases  such  plugs 
have  failed  to  melt  and  so  give  warning  of  dangerous  boiler 
conditions,  and  investigation  has  shown  that  the  tin  filling  in 
these  cases  had  become  oxidized,  the  tin  oxide  having  a  melting 
point  above  2,900  deg.  F. 

One  pronounced  and  dangerous  type  of  deterioration  is  the 
oxidation  of  the  tin  along  the  grain  boundaries,  by  which  is 
formed  a  network  of  oxide  throughout  the  tin.  The  plugs 
showing  deterioration  of  this  type  all  came  from  the  same 
manufacturer  and  contained  zinc  in  amounts  varying  from  0.3 
per  cent  to  4.0  per  cent.  It  is  shown  that  this  type  of  oxidation 
is  due  to  the  presence  of  the  zinc.  The  latter  metal  is  not  soluble 
in  the  solid  state  in  tin,  and  when  a  tin  with  small  amounts  of 
zinc  is  heated  as  in  a  boiler  to  about  340  deg.  F.  the  zinc  coalesces 
as  a  network  enveloping  the  tin  crystals  or  grains.  The  boiler 
water,  particularly  if  it  contains  alkali,  will  attack  the  zinc, 
eating  its  way  into  the  alloy  along  the  zinc  network,  and  finally 
form  the  o.xide  network  described. 

Lead  and  zinc  are  found  to  be  the  principal  impurities  in  tin 
plug  fillings,  and  since  all  failed  plugs  contained  these  or  other 
impurities  the  conclusion  is  reached  that  if  these  imptirities  are 
eliminated  by  strict  specifications  and  inspection,  which  will 
allow  only  admittedly  superior  qualities  of  tin,  the  danger  of 
failures  of  these  plugs  will  no  longer  exist.         .'/^^'   -.'^  • 


A  number  of  uniflow  engines  havi  been  built  in  this  country 
within  the  last  few  years,  all  of  them  based  on  the  design  de- 
veloped by  Prof.  Stumpf  of  Charlottenberg  College,  Berlin, 
Germany.  These  engines,  although  showing  a  phenomenal  in- 
crease in  economy  over  the  old  fotir-valve  type,  have  several 
inherent  defects  that  have  made  Afnerican  engineers  slow  to 
adopt  them.  Among  these  defects  can  be  mentioned  the  in- 
creased length  of  cylinders,  the  use  of  the  heavy  block  piston 
and,  in  the  case  of  a  condensing  engine,  the  danger  of  over 
compression  when  the  engine  loses  its  vacuum.  The  first  two 
faults  have  entirely  prevented  the  consideration  of  this  type  of 
engine  for  locomotive  service. 

With  the  purpose  of  removing  thtse  defects  and  producing 
a  uniflow  engine  that  would  be  adaptable  to  locomotive  service, 
the  design  shown  in  the  sketch  was  developed  by  Prof.  H.  A. 
Stringfellow,  Mechanics  Institute,  Re  Chester,  N.  Y.,  and  E.  W. 
Templin,  assistant  chief  engineer,  S^lden  Motor  Vehicle  Com- 
pany. Although  this  design  is  primarily  intended  for  locomo- 
tive use,  it  is  suitable  for  stationaryi  service  and  any  type  of 
admission  valve  may  be  substituted  f ( r  that  shown..  r.U'  •    •-:\    ■; 

The  sketch  shows  a  longitudinal  and  cross  section  of  the 
cylinder.  Instead  of  using  the  long  block  piston  to  open  and 
cover  the  exhaust  ports,  a  blank  sleive  is  used,  the  length  of 


;4ve 


: '        Proposed    Design    of    Uniflow   Cylinder  for    Locomotives  J  ...■.!.■:.' 

this  sleeve  being  equal  to  one-half  the  itroke  less  the  width  of 
the  exhaust  port.  The  outside  of  this  sleeve  is  provided  with 
packing  rings  to  make  it  steam-tight  in  the  cylinder  and  reduce 
the  sliding  surface.  The  piston  travels 'within  the  sleeve,  both 
traveling  in  the  same  direction,  and  as  ^he  speed  of  the  sleeve 
is  approximately  one-half  the  speed  o(  the  piston,  the  latter 
never  runs  outside  of  the  sleeve.  The  sleeve  may  be  driven  from 
an  eccentric,  or  by  a  rod,  from  any  portioli  of  any  standard  valve 
gear  that  will  give  the  desired  speed  arid  motion.  The  sketch 
shows  the  use  of  two  rods  connected  \)y  a  yoke  outside  the 
cylinder,  as  the  means  of  transmittinii  motion  to  the  sleeve. 
.As  it  travels  in  the  same  direction  as  the  piston,  the  steam  pres- 
sure acting  on  what  little  end  area  is  exp  ased  is  almost  sufficient 
to  drive  it,  thus  relieving  the  valve  gear  rom  any  great  increase 
in  work. 

The  exhaust  port  is  placed  at  tlie  mildle  of  the  stroke  and 


the  imiflow  type.     Be- 
sleeve,  this  engine  will 


not  at  the  end  as  in  present  engines  of 
cause  of  this  location  and  the  use  of  the 
show  a  later  point  of  release  than  the  i  sual  uniflow  engine,  a 
release  as  late  as  92  per  cent,  of  the  stnke  being  easily  attain- 
able. The  cylinder  is  also  more  compl  tely  freed  of  the  ex- 
panded steam,  thus  materially  reducing  tie  amount  of  clearance 
required.  Any  point  of  release  from  92  jer  cent  to  100  per  cent 
may  be  obtained  by  varying  the  amount  of  lead  the  piston  is 
given  over  the  sleeve.  When  the  sleeve  is  set  as  shown  in  the 
sketch  so  that  the  piston  has  no  lead  the  <ngine  may  be  reversed 
without  moving  the  sleeve,  but  if  lead  is  »iven  to  the  piston  the 
sleeve  must  be  moved  back  a  distance  equkl  to  twice  this  lead  in 
reversing.  This  can  be  done  by  attaching  the  sleeve  operating 
rod  to  a  block  in  a  link  on  the  combination  lever  at  the  point 
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from  which  the  sleeve  is  driven,  and  raising  or  lowering  this 
block,  as  the  case  may  be,  by  a  suitable  connection  from  the  reach 
rod.  The  amount  of  release  can  be  changed  by  simply  setting 
the  sleeve  as  a  slide  valve  is  set.  The  most  economical  point  of 
release  can  only  be  determined  by  experiment. 


SOUTHERN  STEAM  TENDER  LOCOMOTIVE 


•  '-•■/ 


:      BY  HUGH  G.  BOUTELL  ;i    .       :    :..  v;-v>l 

About  1863  Archibald  Sturrock  of  the  Great  Northern  Rail- 
way of  England  brought  out  a  class  of  six-coupled  goods  loco- 
motives with  what  he  called  a  "steam  tender."  The  tender  was 
really  a  small  locomotive  with  cylinders  12  in.  by  17  in.,  and  the 
weight  with  an  average  amount  of  fuel  and  water  was  about  37 
tons.  Steam  was  taken  from  the  boiler  of  the  main  engine, 
which  was  larger  than  usual,  and  the  exhaust,  after  passing 
through  a  heater  in  the  tank,  escaped  to  the  atmosphere.  The 
writer  has  never  seen  an  accurate  report  of  the  performance  of 
these  engines,  but  it  is  understood  that  they  showed  great  haul- 
ing capacity  as  compared  with  the  ordinary  freight  engines  in 
use  at  that  time.  However,  as  the  tender,  like  the  main  engine, 
was  inside-connected,  it  must  have  been  difficult  to  make  run- 
ning repairs,  and  the  working  parts  must  have  picked  up  a  great 
deal  of  dirt  from  the  locomotive  and  roadbed. 

The    Erie   triplex   locomotive    recently   built   by    the   Baldwin 


to  lubricate  the  cylinders,  but  when  a  heavj'^  grade  is  reached  it 
may  be  opened  to  any  desired  amount.  The  exhaust  passes  to 
the  atmosphere  through  the  vertical  pipe  at  the  rear  of  the  tank. 

This  engine  is  regarded  only  as  an  experiment,  but  its  service 
so  far  is  understood  to  have  been  entirely  satisfactory-  and  the 
construction  of  a  similar  machine,  using  the  running  gear  of 
small  consolidation  locomotive,  is  under  consideration.     -;-■;->.- 

The  principal  dimensions  of  the  engine  now  in  service  ztc 
as  follows: 

..:'.'■■"'!.■■■'•-"■;:;..  Main  engine  .::."  i.'' ■         Steam  tender 

Cylinders    ... . . . .  .'• . . ..... ...  .27  in.  by  30  in.  ';'    •"       i9  in.  by  24  in. 

Eh-jvers,   diameter 63  in.  ■^'  ',:■':■  ^:  54  in. 

Weight  on  drivers 215,700  lb.  :;  '-.  '  .-         124,000  lb. 

Total    weight 272,940  lb.  .  • ;  V  .  '•"    ..         152,700  lb. 

Steam    pressure 175  lb..  '.'.'O/:-.'"'' 

Water   capacity   of  tank... :■-'■ -:.-.V.--.'vr:;' B.OOO  gal. 


SOUTHERN  PACIFIC  SIX -VOLT  ELECTRIC 
0  HEADLIGHT  EQUIPMENT       , 


r^';:  ■■'■■i;.:  ;:-,.  -:V       BY  A.  H.  BABCOCK  ■•'■■."'., 1  •:. v •-.>■«  ■- 

CionBuitihi  Electrical  Engineer.  Southern  PactSc  Company, 
r    ■  San  Francisco,  Cal. 

About  a  year  and  a  half  ago  the  Pacific  System  of  the  Southern 
Pacific  Company  replaced  all  its  acetylene  headlights  with  in- 
candescent lamps  of  the  automobile  headlight  type,  but  of  larger 
size.  The  idea  of  automobile  lighting  was  carried  through- 
out the  entire  installation,  even  to  the  fittings  employed  in  the 
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Arrangement  of  Mikado  Type  Tank  on  Running  Gear  of  an  Old   Mogul 


Locomotive  Works  may  be  regarded  as  a  direct  development 
from  these  early  English  engines,  but  still  more  recently  the 
Southern  Railway  has  designed  an  auxiliary  tender  that  em- 
bodies exactly  the  same  ideas  as  Sturrock's  engines  of  the  '60's. 
The  arrangement  consists  of  a  steam  tender  applied  to  a  Mikado 
type  freight  locomotive.  The  engines  of  this  class  had  shown 
themselves  to  be  such  free  steamers  that  the  management  con-r, 
eluded  that  two  more  cylinders  could  be  supplied,  at  least  for 
short  periods.  There  are  many  conditions  which  may  cause  a 
train  to  stall  when  there  is  ample  steam  to  keep  it  moving. 
Anything  that  will  cause  slipping  on  heavy  grades  may  do  so 
when  there  is  not  only  steam  but  ample  cylinder  power  as  well. 
It  is  in  such  situations  as  this  that  the  steam  tender  comes  into 
play  by  increasing  both  the  cylinder  power  and  the  adhesion.  It 
really  acts  as  a  helper,  but  has  the  advantage  of  being  on  hand 
whenever  it  is  needed.  '-;;'.- .'i  v.-  .'-:...  V 

A  general  conception  of  the  construction  of  the  machine  may 
be  obtained  from  the  drawing.  The  boiler  was  removed  from  a 
small  Rogers  mogul  locomotive  and  the  tank  of  the  Mikado 
engine  placed  on  the  frames,  a  few  alterations  having  first  been 
made  in  the  tank  to  enable  it  to  fit  over  the  cylinder  saddle. 
Steam  is  supplied  to  the  tank  cylinders  through  a  flexible  pipe 
connection  by  an  independent  throttle  valve  in  the  cab.  Under 
normal  running  conditions  this  valve  is  opened  merely  enough 


cabs  and  to  a  portable  trouble  lamp  on  a  long  cord,  to  take  the 
place  of  the  old  smoking  torch.  One  of  the  illustrations  shows 
the  type  of  automobile  light  fittings  that  in  practice  has  been 
found  satisfactory,  except  that  under  extreme  summer  desert 
temperature    combined    with    high    bpiler    temperatures,    fittings 
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Wiring   Diagram    for  Six-Volt  Electric  IHeadlight  and   Cab   Lights 

that  are  made  of  moulded  rubber,  or  its  equivalent,  have  soft- 
ened.   These  are  now  being  replaced  with  vitrified  fittings.     :.  / 

In  placing  the  lamps,  particularly  those  in  the  cab,  the  prin- 
ciple followed  has  been  to  direct  the  necessary  amount  of  light 
upon  the  spot  where  it  is  needed  and  to  cut  off  all  extraneous 
light,  with  the  result  that  very  small  lamps  give  entirely  satis- 
factory illumination  and  the  sensitiveness  of  the  engine  crew's 
eyes  is  not  diminished  unnecessarily. 

There  are  now  900  of  these  headlights  in  service  and  their 
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performance   has   been  remarkable.     The   old   acetylene   or   arc 
headliirht  reflector  can  be  used  by  simply  covering  the  openings. 
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Details   of   Automobile    Fittings    Used    In   Southern    Pacific    Electric 
..  Headlight    Installation        .    -i     , 

A  new  opening  should  be  cut  in  the  vertex  of  the  reflector  and 
the  incandescent   lamp,  with   its   focusing  device,   inserted   from 


r..-..,^.-.v: 


flickering  or  jumping  of  the  light,  as  is  the  ordinary  experience 
with  the  arc  headlight;  and,  furthermore,  while  the  arc  lamp 
has  a  mean  spherical  candle-pow^  intensity  of  from  800  to 
900  candles,  according  to  conditiona  of  the  lamp  and  length  of 
arc,  its  beam  candle-power,  with  ithe  same  reflector  is  only 
165,000.  *^  .•  ;;|;.--;:-  •  :1>.  •;-;•■>,••  .-:;'-  -;>r'>--  .^./'V:.- 

Certain  manufacturers  of  32-vo^  arc  headlight  outfits  are 
using  32-volt  incandescent  lamps,  birned  up  to  Z7  volts,  in  the 
same  reflectors  in  the  hope  of  seduring  equal  illumination  by 
forcing  the  candle-power.  On  account  of  the  necessity  of  the 
longer  filament  in  the  32-volt  lamp,  ijliis  hope  cannot  be  realized ; , 
in  fact,  tests  show  that  even  undeB  these  conditions  the  beam 
candle-power  is  less  than  one-half  j  that  of  the  six-volt  lamp. 
Furthermore,  the  steam  consumption  of  the  turbo  generators , 
designed  for  arc  headlight  purposes!  is  from  250  to  450  lb.  per 
hour,  while  that  of  the  most  recent  tix-volt  turbo  generator  for 
cab  lighting  is  less  than  50  lb.  of  steam  per  hour,  and  the  cost 
of  installation  is  slightly  in  favor  of*  the  six-volt  outfit.     ^      '     • 

The  portable  trouble  lamp  was  h^ng  convenient  to  the  en- 
gineman's  head  and  by  it  he  read  his  train  orders,  until  it 
became  evident  that  the  portable  light  was  also  convenient 
around  automobiles,  of  which  our  enginemen  seem  to  have 
many.  In  fact,  the  practical  results  indicate  that  they  found 
the  trouble  lamps  mcire  useful  in  tl^e  automobiles  than  in  the 
engine,  with  the  result  that  the  troiAle  lamp  is  now  being  re- 
placed with  a  fixed  lamp  over  the  engineman's  head  with  a  ■ 
switch  convenient  to  his  head.  .  •  7!.  !' .    '4  -  •  • 

For  the  reason  that  these  installatic  ns  were  somewhat  rushed, 
owing  to  legal  requirements,  there  Was  not  sufficient  time  to 
develop  a  suitable  electric  generatorj  and  it  was  necessary  to 
use  a  batter}',  with  stationary  charging  stations  at  the  locomo- 
tive turning  points,  where  the  locomoiives  leave  their  exhausted 
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General  Arrangement  of  Six-Volt  Electric   Headlight  Installation,    Southern   Pacific 
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the  rear.  Lamps  for  six-volt  circuits,  especially  in  the  sizes 
used  for  headlight  purposes  (108  watts)  have  filaments  very 
strong  and  heavy,  consequently  they  can  be  wound  into  an  ex- 
ceedingly small  cylinder  not  more  than  yi  in.  in  diameter  by  Y^ 
in.  long.  This  can  be  placed  very  accurately  in  the  focus  of  the 
reflector,  and  the  result  is  a  concentrated  beam  of  light  of  very 
great  penetration,  the  beam  candle-power  measuring  approximate- 
ly 1,046,000,  while  the  mean  spherical  candle-power  of  the  lamp  it- 
self is  only  140.  On  the  other  hand,  if  a  wide  beam  of  less  power 
is  needed,  as  for  example  on  crooked  track  in  the  mountains,  an 
adjustment  of  the  focus  brings  about  this  result.     There  is  no 


batteries  and  take  full  batteries,  just  as 
of  sand,  lubricant  and  water.        .';.•■•'. 


tliey  take  their  supplies 


American  Steel  to  Great  Britain.-  -Great  Britain's  imports 
of  blooms,  billets  and  slabs  from  the  United  States  in  August 
were  44,059  gross  tons,  against  471  tons  i  1  August,  1914.  For  the 
eight  months  to  Sept.  1,  1915,  they  wen  252,330  tons,  compared 
with  only  21,357  tons  to  Sept.  1,  1914.  For  the  13  months  of  the 
war,  from  Aug.  1,  1914,  to  Sept.  1,  191: ,  total  imports  from  the 
United  States  were  261,672  tons,  against  ^4,230  tons  for  the  same 
period  a  year  previous. — The  Iron  Age. 


■  K~,-' 


The  Mikado  vs.  the  Consolidation 


A  Study  to  Determine    the  Economical  Distri- 
bution of  Power  from  a  Net  Revenue  Standpoint 
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Assistant  to  Chief  Operating   Officer,  Rock  Island  Lines 
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'•  For  the  purpose  of  determining  the  relative  merits  of  the 
■-Mikado  and  Consolidation  locomotives  on  certain  divisions  of 
the  Rock  Island,  a  study  was  made  under  practical  operating 
conditions,  which  showed,  among  other  things,  where  a  given 
number  of  locomotives  of  each  type  could  be  used  to  the  best 
advantage  from  a  net  operating  revenue  standpoint.  The  month 
selected  for  the  study  was  during  a  period  of  heaviest  traffic, 
when  there  was  a  constant  demand  for  power;  the  data  was 
tabulated  subsequent  to  the  performance,  and  none  of  the 
division  officials  knew  that  such  a  study  was  to  be  made,  hence 
the  freedom  from  chances  for  preferential  handling  of  either 
class  of  power.  The  records  made  currently  were  tabulated  and 
carefully  checked  against  train  sheets,  train  registers,  roundhouse 
registers,  work  sheets  and  fuel  tickets.  Every  practical  means 
was  used  to  secure  correct  information.  There  are  some  ap- 
parent discrepancies  with  respect  to  the  maintenance  features, 
which  it  is  thought  were  due  to  the  fact  that  the  Mikado  loco- 
motives were  practically  new,  there  being  no  question  about  the 
expense  for  heavy  repairs  made  during  such  a  limited  time  not 
being  as  correct  a  basis  as  it  would  be  if  a  year's  figures  were 
used.  These  being  the  onlj'  figures  available,  they  were  used, 
and  as  they  are  clearly  set  out,  one  can  accept  or  ignore  that 
portion  of  the  study  if  desired.  ■;  ;;H  ;\  >  -  >^s  VV-'  ^  "^V'^ 
The  study  covers  the  performance  in  freight  service,  other  than 


show  the  items  in  the  direction  of  traffic  for  slow  freights ;  fast  ; 
freights ;  combined  slow  and  fast  freights ;  and  slow  and  f ast'- 
freights  on  the  round-trip  basis,  the  latter  figures,  for  the  sake 
of  brevity,  being  used  in  this  article.  None  of  the  divisions  on 
which  these  locomotives  were  used  have  a  very  large  percentage 
of  their  traffic  of  a  low  grade  which  will  admit  being  held  any 
considerable  length  of  time  for  tonnage,  the  controlling  business 
being  made  up  of  merchandise,  live  stock,  packing-house 
products  and  perishable  freight,  which  fact  makes  a  study  of 
this  nature  all  the  more  necessary.  The  detail  information  as 
shown  permits  a  variety  of  deductions  to  be  drawn  directly  or 
by  combinations,  many  of  which  will  be  apparent  on  inspection;, 
a  few  of  them  will  be  pointed  out,  however. 

Table  A  shows  the  locomotive  utilization,  and  it  is  interesting 
to  note  the  variation  in  the  mechanical  department  detention  on 
the  various  divisions.  On  three  divisions  it  was  less  for  the 
Mikados,  and  on  the  other  division,  where  most  of  the  Mikados 
were  located,  it  was  considerably*  more,  averaging  for  all 
divisions  45  minutes  more  than  for  the  Consolidations.  The  ter-. 
minal  delay  varied  from  3  hrs.  11  min.  to  7  hrs.  34  min.,  depending 
on  local  conditions;  but  it  is  interesting  to  note  that  on  the 
division  where  the  greatest  volume  of  traffic  was  moving,  the 
terminal  delay  was  the  lowest  for  both  classes  of  engines.  The  < 
time  between  terminals  varied  from  7  hrs.  6  min.  to  10  hrs.  6 


TABLE    A— LOCOMOTIVE    UTILIZATION,    OR    A    TIME    STUDY  SHOWING   DAILY  AND  OTHER  AVERAGES 
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Time  under  mechanical  department    (hr.   and   min.) .  «-i.Vv',;>l .; 

Time  at   terminals    (hr.   and   min.) .... .  1  •.'.'•• 

Time   between    terminals    (hr.    and   min.) . . ... .  i^l . 

Actually   running,   hr.    and   min ....,.............;.;-..;:, 

Meeting    trains,    hr.    and    min ..;,....,,...•.. .';.; 

Station   work,   hr.   and   min ...■.......».,,,.<•, 

■  Track   conditions,    hr.    and   min. ...,......;.  l.>-,.i;.', 

«  Block   signals,   hr.    and   min ;.;,i'»-.  i- 

Engine    failures,    hr.    and    min , .  J . ,.  . . . .  I .  i  .-.■i-.". 

Car    failures,    hr.    and    min •.,•*•  -...<■••••».• 

Miscellaneous,    hr.    and    min ..:.•.»■.  ,.s'iV..'-4».'.-, , 

Total   time — hours ...,.....;.«..:; 

Speed    between    terminals    (m.    p.    h.) ,yV'^.. . .- . 

Speed  actually  running   (m.   p.   h.) .....:,.,.•. 

Delays  per   100-train  miles,  meeting  trains    (hr.   and   min.).....,. 

Delays  per    100-train    miles,    station    work    (min.) iw.'l 

Gross   tor-*niles   per   day • . ;•..  r;-  'r  •  •  •■•"».,. 

Gross    ton-miles    per    hour    (actually    running)  ..  i^.v...i  .iV^.......  . 
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:.  Division    A       Division    B       Division    C       Division    D         .Averages 
Mik.      Cons.    Mik       Cons.    Mik.      Cons.    Mik.      Cons.    Mik.      Cons. 
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local  or  way  freights  and  work  trains,  on  four  divisions  for  31 
days  of  the  same  month,  of  27  Mikado  superheater  locomotives 
of  57,000-lb.  tractive  effort,  making  71.000  miles,  and  59  Consoli- 
dation saturated  steam  locomotives  of  39.000-11).  tractive  effort, 
making  116,275  miles.  A  total  of  262,815,000  gross  ton  miles 
was  handled,  of  which  the  Mikados  were  responsible  for  48 
per  cent. 

No  attempt  was  made  to  include  or  compare  the  expense  of 
maintenance  of  way  and  structures,  general  expenses,  super- 
vision, station  service,  yard  service,  train  supplies,  loss  and 
damage  and  a  number  of  other  factors  in  operating  expenses,  a 
variation  of  which  would  not  be  appreciably  affected  by  the 
class  of  power  handling  the  tratlic.  The  items  included  do  not 
purport  to  represent  the  total  actual  cost  of  handling  traffic,  but 
it  is  thouglit  they  include  the  essential  variable  items  that  can 
practically  be  located  and  that  are  of  sutncient  importance  to 
justify  their  inclusion  in  a  study  which  does  not  contemplate  a 
degree  of  refinement  in  costs  to  produce  figures  accurate  to  the 
fifth  or  sixth  decimal  part  of  a  cent.    .  .:  ;;>^  :  ; ;       1,.>.  Vr-:.y-.  ;  ■ 

In  tabulating  the  data  for  our  own  use,  it  was  separated  to 


min.,  averaging  for  all  Mikados  but  14  min.  less  per  day  than 
for  all  Consolidations.     The  actual  running  time   \aried   from 
5  hrs.  5  min.  to  6  hrs.  51  min.,  averaging  for  all   Mikados  29 
min.  less  per  day  than  for  the  Consolidations.     The  miles  per 
hour  between  terminals  varied  from  10.7  to  18,  averaging  14  for 
the  Mikados,  or  0.7  m.  p.  h.  less  than  the  Consolidations.     The.j  V"' 
miles  per  hour  when  actually  running  varied  from  17.1  to  23.6^^':.,'%". 
averaging  20.2  for  the  Mikados.  or  0.2  m.  p.  h.  more  than  the  Con- ■;/;■■ 
solidations.  The  delays  per  100  miles,  meeting  trains,  varied  from';- •: 
42  min.  for  the  Consolidations  to  1  hr.  44  min.  for  the  Mikados, '1";  > 
averaging  1  hr.  36  min.  for  the  Mikados,  or  43  min.   (equal  tov' 
81  per  cent)   more  than  for  the  Consolidations.     This  fact  may 
or  may  not  be  due  to  longer  trains,  but  as  the  43  min.  increase 
is  more  than  8  per  cent  of  the  total  time  between  terminals  for-. .  .-;^ 
the  Mikados,  its  significance  should  be  studied  more  in  detaiL  .^;-.-; 
The  average  delay  per  100  miles  doing  station  work  only  varied  ;..'. 
4  minutes.  " 

The  gross  ton-miles  per  day  varied  for  the  Consolidations 
from  121,669  to  223,980,  or  184  per  cent,  and  for  the  Mikados 
from  130,800  to  273,780,  or  210  per  cent,  while  the  average  for  ,..  ;. 
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all  Consolidations  was  154,600  and  for  the  Mikados  205,600.  or 
33  per  cent  more  than  the  Consolidations.  It  should  he  recalled 
that  the  Mikados  have  46  per  cent  hii^her  tractive  effort.  The 
gross  ton-miles  per  hour  when  actually  runninc  varied  for  the 
Consolidations  from  20,077  to  32,698,  or  63  per  cent,  and  for  the 
Mikados  from  25,700  to  42,644,  or  66  per  cent,  while  the  average 
for  all  Consolidations  was  24,081,  and  for  the  Mikados  34,730, 
or  44  per  cent  more  than  the  Consolidations.  It  should  be 
particularly  noted  that  for  the  time  the  engines  were  actually 
runn'mg  the  increase  in  ton-miles  handled  by  the  Mikados  was 
within  2  per  cent  of  the  increase  in  its  tractive  effort  over  the 
Consolidations,  but  l)y  referring  to  the  first  part  of  this  parai;raph 
it   will   be  noted  that  when   compared   on   a   daily   performance 


. 


tives,  had  a  condition  which  enabled  it  to  obtain  a  higher  efficiency 
with  the  Mikados  than  on  any  other  division,  and  this  regardless 
of  the  fact  that  it  also  obtained  a  higher  loading  efficiency  with 
the  Consolidation  locomotives  thail  on  any  other  division.  It 
should  be  borne  in  mind  that  the  figures  given  are  for  round-trips 
and  an  analysis  of  the  figures  coyering  only  the  direction  of 
traffic  may  produce  somewhat  different  results.  In  reality,  it  is 
directional  figures  which  are  of  the  most  vital  moment  to  the 
study,  particularly  where  the  traffic  is  unbalanced  to  an  appreciable 
degree,  high  loading  efficiency  in  the  direction  of  traffic  being  a 
most  significant  figure  to  ascertain. 

Table  C  gives  the  costs  in  cents  fer  thousand  gross  ton-miles 
for  the  different  items  considered  In  this  study.     Interest  at  6 


TABLE    B— PHYSICAL    DATA 


Division  A 


Division    B 


Divison    C 


Division    D 


All    Divisions 


Mikados    Consols  Mikados    Consols  Mikados    Consols  ]  likados    Consols  Mikados    Consols 


Number    of    engines    ...f.. ,«»;' 

Engine     days     -••r' 

Locomotive    miles    .'.'*., 

Locomotive  miles  per  day    .... 

Gross   ton    miles    

Gross  tons  per  train  mile    .... 
Loading    efficiency     (per    cent) . 

Number  of  trains 

Average  distance  run    (miles)    ; 


k  •  *««•'<  *•*''» 


•-,■»  •«.•!•  »   i 


t   •  •'«  •  i^  •'•  « 


2 

13 

4 

Q 

14 

15 

50 

/s 

125 

111 

250 

251 

4358 

7814 

15402 

15210 

33762 

37163 

87 

104 

123 

137 

135 

148 

6544.5 

9125.2 

21763.7 

13763.7 

68445 

56219.2 

1500 

1170 

1413 

904.2 

2015 

1470 

51.3 

64.2 

76.4 

72 

62 

68 

43 

80 

123 

125 

216 

229 

102 

98 

125 

122 

156 

162 

7 

170 

17478 

103 


22 

47 

56088 

119 


!5633.4  61320.9 
1466.6   1093.3 


62.2 
147 
119 


68.7 
476 
118 


27 

59 

595 

908 

71000 

11627S 

119 

128 

122386 

140429 

1723 

1207 

67 

68.5 

S29 

910 

134 

128 

-■u 


basis,  the  ton-miles  handled  is  not  within  13  per  cent  of  the  in- 
crease in  tractive  effort. -•:.•'.;--..'.    ...;. 

Table  B  indicates  by  divisions  the  number  of  locomotives, 
locomotive  days,  mileage  and  average  miles  per  day,  gross  ton- 
miles  and  gross  tons  per  train-mile,  and  loading  efficiency.  It 
will  be  noticed  from  the  gross  ton-miles  produced  that  there  is 
quite  a  difference  in  the  volume  of  business  handled  on  the 
various  divisions;  there  was  also  a  difference  in  the  class  of  the 
traffic.  It  will  be  noted  that  on  each  division  the  Mikados  made 
from  13  to  17  miles  less  per  day  than  the  Consolidations,  the 
percentage  for  all  Mikados  during  the  entire  period  being  7 
per  cent  less.  It  should  also  be  noted  that  the  division  upon 
which  both  classes  of  locomotives  made  the  highest  mileage  per 
day  was  that  upon  which  the  length  of  the  average  trip  was  the 
greatest.     The  distance  between  terminals  generally  has  a  very 


per  cent  has  been  figured  on  the  locomotives  and  cabooses,  and 
depreciation  at  5  per  cent  for  the  loc  jmotives  and  6  per  cent  for 
the  cabooses.  These  figures  per  thousand  gross  ton-miles*  vary 
from  3.1  cents  for  the  Consolidations!  on  Division  C,  to  6.8  cents 
for  the  Mikados  on  Division  D;  for  all  Mikados  it  amounts  to  4.8 
cents,  or  about  12  per  cent  of  the  costs  enumerated,  while  for  all 
Consolidations  it  amounts  to  4  cents,  jor  8.3  per  cent  of  the  costs 
enumerated.  Special  mention  is  mad^  of  this  point  for  the  rea- 
son that  for  certain  purposes  it  is  essential  to  include  such  items, 
while  for  others  they  probably  should  not  be  included;  for  ex-s 
ample,  if  the  question  is  one  dependent  on  the  type  of  new  loco- 
motives to  be  purchased,  or  the  question  of  additional  locomo- 
tives, it  manifestly  should  be  included;  if,  however,  it  is  a  ques- 
tion of  once  having  the  equipment  and  of  determining  the  best 
location  for  its  utilization,  interest  and  depreciation  will  accrue 


;  •' .'- " 


TABLE  C— PRINCIPAL  VARIABLE  COSTS  PER  THOUSAND  GROSS   TON-MILES   IN 


JTS. 


Division  A 


Division    B 


Division    C 


Division    D 


All  Di»,;, 


Mik.  Con. 


Inc.  or  Dec. 
Amt. Percent 

9.8 


Mik.  Con. 


Coal 20.3  22.5  —22 

Wages,   train   and    engine   crew..  13.5  16.9  — 3.4     20.1 

Roundhouse   charges    ...........^  4.0       4.0       

Water     .;>•.■••••!  1-5  1-7     — .2     11.8 

Lub.    oils   and    waste... .3          .3       

Running   repairs    6.6  2.4  -f-4.2   143.3 

Classified     repairs     2.0  3.6  — 1.6     44.4 

Int.   on   locomotives  at   6  per  cent  3.3  2.4     -|-.9     37.5 

Int.   on   cabooses  at   6   percent...  .1          .1        

Depreciation    loco,    at    5    per  cent  2.8  2.0     -j-.S     40.0 

Depr'ction  cabooses  at  6  per  cent  .1          .1       

Totals    ...ijit.v".'.**.--  S4.7  56.0  — 1.3       2.3 


15.4 

13.2 

3.2 

1.3 

.2 

4.0 

2.1 

2.S 

.1 

2.1 

.1 

44.7 


Inc.  or  Dec. 
Amt.  Percent 

24.1 
36.5 

5.9 
13.3 
33.3 
60.0 
55.3 

8.7 


Mik.  Con. 


Inc.  or  Dec. 
Amt.Percent  Mik. 


Inc.,  or  Dec. 
Con.  Amt.  ^Percent  Mik.  Con. 


Inc.  or  Dec. 
Amt.  Percent 


20.3 

20.9 

3.4 

1.5 

.3 

2.5 

4.7 

2.3 

.1 

1.9 

.1 

58.3—13.6 


.9 

—7.7 

—.2 

—.2 

—.1 

-fl.5 

—2.6 

4-.2 


+.2       10.5 


23.3 


11.4 

9.8 

.2 

.9 

.8 
2.2 
1.9 
2.0 

.1 
1.6 

.1 
31.0 


15.6 

12.5 

.2 

1.2 

1.2 

2.1 

4.0 

1.6 

.1 

1.3 

.1 

39.0 


—2.7 

—.3 
—.4 
+.1 
—2.1 
-f.4 


26.9 
21.6 

25.6 
33.3 
4.8 
52.7 
25.0 


-f-.3     23.1 
—8.9     22.3 


13.6 

13.4 

3.0 

1.0 

.3 

5.9 

2.6 

3.6 

.1 

3.0 

.1 

46.6 


18.0 

17.4 

2.7 

1.4 

.3 

3.5 

4.5 

2.5 

.1 

2.0 

.1 

52.7 


— 4.4 
—4.0 

-f-2.4i 

—1.9: 
-fi.i 

-l-i.o 

— 6.'l" 


24.5 
23.0 
11.1 
28.6 

68.6 
42.2 
44.0 

so.d 

li.'6 


13.0 

11.4 

1.5 

1.0 

.6 

3.5 

2.1 

2.5 

.1 

2.1 

.1 

38.0 


17.6 

15.8 

1.9 

1.3 

.7 

2.8 

4.2 

2.1 

.1 

1.7 

.1 

48.3- 


—4.6 
—4.4 
—.4 
—.3 
—.1 
+.7 
—2.1 
+.4 


26.1 
27.8 
21.1 
23.1 
14.3 
25.0 
50.0 
19.0 


-I-.4      23.5 
-l6.'3      21.3 


important  bearing  upon  the  miles  per  day  locomotives  make  and 
that  it  increases  with  the  distance  between  terminals  is  to  be  ex- 
pected, as  it  decreases  the  roundhouse  handling  and  yard  ter- 
minal delays  per  100  miles;  hence,  the  importance  of  running 
locomotives  through  terminals  or  making  turn-arounds  if  the 
power  is  in  condition  to  permit  this  being  done  without  unduly 
increasing  engine  failures. 

The  gross  tons  per  train-mile  for  the  Mikados  varied  from  28 
to  56  per  cent  more  than  that  handled  by  the  Consolidations; 
the  average  for  all  divisions  is  43  per  cent,  or  about  3  per  cent 
less  than  the  difference  in  tractive  effort,  indicating  that,  as  a 
whole,  there  was  less  loading  efficiency  obtained  with  Mikados 
than  with  the  Consolidations. 

This  is  reflected  more  clearly  in  the  loading  efficiency  column, 
which   shows   that  Division   B,  while  having  but    four   locomo- 


regardless,  and  can  as  well  be  omitted  for  purpose  of  an  imrae-  v 
diate  comparison.  It  will  be  noted  the  costs  for  the  variables 
listed  run  from  31  cents  for  the  Mikados  on  Division  C  to  54.7 
cents  on  Division  A,  and  for  the  Conscdidations  from  39.9  cents 
on  Division  C  to  58.3  cents  on  Division  fi,  while  for  all  Mikados 
it  was  38  cents  as  compared  with  48.3  cents  for  the  Con- ,-.. 
solidations. 

A  glance  at  Table  A  might  cause  on*  to  feel  that  the  proper  iV 
place  to  put  the  Mikados  would  be  where  they  would  produce  the  j 
most  gross  ton-miles  per  day  or  hour,  in  which  event  it  would 
point  to  Division  C,  as  on  this  division  they  produced  273,790 
gross  ton-miles  per  day,  or  42,644  gross  ton-miles  per  hour  when  ' 
actually  running.     What  we  are  trying  to  determine,  however,  'J 
is  whether  it  is  more  economical  to  keep  the  Mikado  on  a  particu- '  - 
lar   division   as  opposed  to   another   division.     Let   us   compare  * 
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Divisions  B  and  C.  By  referring  to  Table  C  and  Division  C  it  is 
noted  the  cost  per  1,000  gross  ton-miles  is  8.9  cents  less  for  the 
Mikados  than  for  Consolidations,  and  as  the  Mikados  produce 
273,790  gross  ton-miles  per  day,  this  is  equivalent  to  their  saving 
$24.36  per  day,  while  by  referring  to  Division  B,  it  will  be  noted 
the  Mikados  save  13.6  cents  per  1,000  gross  ton-miles,  which  with 
the  174,109  gross  ton-miles  they  produce  per  day,  makes  a  saving' 
of  $23.68,  a  difference  of  only  68  cents  in  favor  of  Division  C. 
As  previously  referred  to,  however,  the  maintenance  feature  was 
known  to  be  a  little  uncertain,  and  inspection  indicates  the  run- 
ning and  classified  repairs  on  Division  B  was  6.1  cents  as  against' 
4.1  cents  on  Division  C,  or  nearly  50  per  cent  more.  With  such  a 
wide  difference  in  this  item,  it  would  not  be  unfair  to  average  the 
two,  or  eliminate  the  feature;  in  either  of  which  events,  it  will 
indicate  that  the  greatest  saving  can  be  effected  on  Division  B. 
i:^  A  knowledge  of  local  conditions  is,  of  course,  an  advantage  in 
making  such  an  analysis,  as  in  this  particular  instance  it  is  known 
that  with  the  volume  of  traffic  moving  on  Division  B,  and  the 
necessity  for  protecting  local  work,  it  would  not  be  economical 
to  place  any  more  Mikados  on  that  division  under  present  traffic 
conditions.  The  above  analysis  indicates,  in  this  specific  case, 
economy  in  operation  to  use  a  Mikado  locomotive  on  a  division 
where  it  will  not  produce  within  65  per  cent  of  the  ton-miles 
which  it  produces  on  another  division,  a  condition  which  will 
doubtless  appeal  to  many  as  an  anomaly.  ,  r    .. 

In  this  connection  there  might  also  be  pointed  out  the  rela- 
tion existing  between  handling  tonnage  with  large  versus  small 
power  when  the  train-mile  unit  is  used.  It  is  frequently  con- 
sidered by  some  that  increasing  the  size  of  power  and  being 
able  to  utilize  it  as  efficiently  as  the  smaller  power,  thus  reducing 
train-miles,  will  bring  about  a  reduction  in  expenses  equivalent 
to  the  cost  of  a  train-mile  saved ;  but  that  this  is  a  fallacy,  can,  I 
think,  easily  be  pointed  out  from  the  data  contained  in  the  above 
tables.  For  example,  the  costs  on  Division  A  per  1,000  gross 
ton-miles  for  the  Mikados  were  54.7  cents,  the  average  tons  per 
train  were  1,500,  therefore  the  cost  per  train-mile  was  82  cents. 
The  cost  for  the  Consolidations  per  1,000  gross  ton-miles  was  56 
cents,  the  average  tons  per  train  was  1,170,  therefore  the  cost 
per  train-mile  was  65.5  cents.  Here  there  was  an  increase  of  330 
tons  in  tons  per  train-mile  with  an  increase  of  16.5  cents  in  the 
cost  per  train-mile.  Inasmuch  as  the  Mikado  handles  330  tons 
more  than  the  Consolidation  it  will  take  3.55  Mikado  trains  to 
save  one  Consolidation  train-mile.  Inasmuch  as  each  Mikado 
train  costs  \6y2  cents  more  per  train-mile  than  the  Consolida- 
tion the  product  of  16^2  x  3.55  equals  58.5  cents,  or  7  cents  less 
than  the  cost  for  a  Consolidation  train-mile.  In  other  words, 
the  real  saving  per  train-mile  is  7  cents  instead  of  65^  cents  as 
might  be  roughly  estimated. 

When  such  a  narrow  margin  of  saving  exists  as  shown  in  this 
case,  it  is  worth  while  investigating  the  matter  very  carefully, 
considering  another  factor,  namely,  the  interest  on  "additions 
and  betterments"  which  were  necessary  to  especially  provide  for 
the  Mikados'  repairs,  housing,  turning  and  their  safe  movement 
over  the  road.  The  feature  of  "additions  and  betterments"  is 
one  which  should  always  be  taken  into  account  when  considering 
change  from  small  to  large  units ;  after  they  have  once  been  made, 
as  there  is  no  way  to  get  away  from  the  interest  charge  thereon, 
it  is  of  course,  unnecessary  to  consider  them  if  the  two  divisions 
to  be  compared  have  the  necessary  facilities;  if,  however,  one 
division  has  the  facilities  and  the  question  arises  about  transfer- 
ring some  of  its  power  to  another  division  which  is  not  provided 
with  the  facilities,  then  in  order  to  determine  the  propriet}'  of 
switching  a  given  amount  of  power  to  such  division  the  deter- 
mination should  be  made  upon  the  new  division's  economy,  in- 
cluding interest  on  "additions  and  betterments,'"  versus  the 
equipped  division's  economy,  rxcluding  tliis  interest. 

Consideration  of  the  effect  upon  maintenance  of  way  and 
structures  due  to  the  use  of  the  larger  locomotives  has  been  pur- 
posely avoided,  for  the  reason  that  it  is  still  a  moot  question 
among  engineers.  The  above  study  should  indicate  that  a  variety 
of  angles  exist  from  which  to  approach  this  subject,  as  well  as 


the  importance  of  having  the  detail  information  such  as  is  sd 
forth  currently  prepared.  Unless  it  is  prepared  currently,  much 
of  it  is  impractical  to  secure  and  thus  precludes  a  definite 
knowledge  of  many  vital  items.  Also,  in  making  any  such  study 
the  actual  traffic  conditions  must  be  carefully  considered.      ... 
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LOCOMOTIVE  COAL  CONSUMPTION* 


BY  LAWRENCE  W.  W.\LL.\CE 
Professor  of  Railway  and  Industrial  Department,  Purdue  University 

■'Last  spring  the  department  of  Railroad  and  Industrial  Man- 
agement of  Purdue  University  conducted  certain  road  tests  of 
locomotives  to  determine  the  relative  efficiency  of  certain  coals 
and  methods  of  firing  for  the  Monon.  They  were  conducted 
through  the  co-operation  of  H.  C.  May,  superintendent  of  motive 
power,  and  his  staff,  and  the  representatives  of  the  Railway 
Mechanical  Engineering  Department  of  Purdue  University.  The 
tests  extended  over  a  period  of  30  days,  throu.cfh  which  period 
observations  were  taken  by  students  specializing  in  railway  me- 


niKAOO 

Fig.    1 


SANTA    FE 

Fig.   2 


chanical  engineering.  They  were  designed  to  determine:  The 
evaporative  efficiency  of  the  boiler  of  a  Mikado  and  of  a  Santa 
Fe  type  locomotive,  where  screened  and  unscreened  coal  was 
used;  and  the  evaporative  efficiency  of  each  of  the  two  boilers 
when  hand-fired  and  when  stoker-fired,  both  screened  and  un- 
screened coal  being  used.  Every  precaution  was  taken  to  obtain 
accurate  and  reliable  data.  The  tests  were  made  between 
Lafayette,  Ind.,  and  Bloomington,  a  distance  of  100  miles.  The 
maximum  grade  was  2  per  cent  and  the  maximum  curve  4  deg. 
For  a  considerable  portion  of  the  distance  many  curves  and  small 
grades  prevailed.  The  locomotives  were  in  fast  freight  service. 
Locomotives. — Each  of  the  Mikado  and  Santa  Fe  locomotives 
used  were  of  the  same  respective  class.  The  essential  features 
of  each  are  given  in  Table  I.     The  locomotives  were  equipped 


T.ABLE    I. — Principal    Dimensions   of   the   Locomotives   Tested 

.Santa   Fe 
28  in.  by  30  in. 

~;  .  .14  in. 
.-".• :.  Walschaert 
^..^?  70  sq.  ft. 
:•-.' 4,485  sq.  ft. 
..-'.  ':.  282  sq.  ft. 
■K\  4,767  sq.  ft. 
66,700  lb. 
-'>. .  27«.5(lO  lb. 
;:.!;•".  27,000  lb. 
'.•.."  44,500  lb. 
■  ■■■-  350.000  lb. 
180.000  lb. 


Mikado 

Cylinders  '  v . %.-.  .-.i  i  .'  .tJ. . . 

...  ....^....   28  in.  by  30  in. 

Piston    valves,    diameter. . 

14  in. 

Valve   gear    

Walschaert 

Grate   area    

...........              54.5   sq.  ft. 

Heating    surface,    tubes... 

,..•...,....,            3,671   sq.   ft. 

Heating    surface,    firebox. 

245.5  sq.  ft. 

Heating    surface,    total.... 

3.916.5   sq.   ft. 

Tractive    effort     

53,900  lb. 

Weight     on    drivers 

218.000  lb. 

Weight   on   leading   truck. 

26,000  lb. 

Weight     on    trailer 

42,000  lb. 

Total    weight    of    engine.. 

.              286,000  lb. 

Weight   of   tender    loaded. 

178,000  lb. 

with  Schmidt  superheaters  and  were  in  good  repair.  T' •.  .  s 

Coal. — The  unscreened  coal  was  the  ordinary  mine-run  coal 
common  to  Southern  Indiana.  It  contained  from  50  to  60  per 
cent  of  slack.     The  screened  coal  was  of  the  same  grade  as  the 


*  Abstract  of  a  paper  presented  at  the  October  meeting  of  the   St.   Louis 
Railway    Club.  ...  .■■•..-..!-....-...  ;... 
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\  :  mine-run,  the  only  diflference  being  that  it  was  put  through  a 
-.;'   Ij^-i*^-  niesh  screen  before  being  placed  upon  the  tender.     It  con- 

>  :  tained  a  very  small  percentage  of  slack.  It  is  known  as  Xo.  4. 
/^    Each  coal  was  hand  and  stoker-fired  on  each  type  of  locomotive. 

-„A  Standard  stoker  was  used.  ;;.;■:(•/.;'  --.v  ;;>"■■ 

■  -..'      Results. — The    average    results    obtained    from     the     complete 

series  are  tabulated  in  Table  II,  the  values  given  being  the  aver- 
age of  three  round  trips  in  each  case.  ', 
:  .y      A  study  of  the  table  will  disclose  that  fairly  uniform  conditions 
.-;>of  speed  aud  tonnage  were  maintained  for  the  several  tests.    On 
V.  a  number  of  trips,  however,  abnormal  waiting  on   sidings  was 
;.     experienced,  and  it   was  necessary  to  double  a  hill  on   several 
; "■'  occasions.     But  as  such  irregularities  were  about  as  frequent  in 
.;  ■  one  of  the  tests   as   another,   the   relative   results   were   appro.xi- 

■  .  mately  the  same,  hence  the  results  are  truly  indicative  of  the 
{   •merits  of  each  coal  and  each  method  of  firing.     It  should  be 

V  •  said  in  behalf  of  the  stoker  that  as  soon  as  it  was  applied  and 
.■V  >.  given  a  short  trial,  the  locomotive  to  which  it  was  applied  was 
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MIKADO 

Fig. 


SANTA  FE 


MIKAOO 


SANTA  FE: 

Fig.    4 


/tested.     This  meant  that  the  stoker  was  not   fully  adjusted   in 

..all   respects.     Again,   the   operator   was    required    to   fire   a   coal 

"witii  which  he  had  no  previous  experience.    Bearing  these  thinus 

..in  mind,  the  performance  of  the  stoker  was  very   satisfactory. 

Certain   of   the   more   important   results   have   been   plotted   in 

;  order  to  make  them  more  comprehensive.     In  Fig.   1   is  plotted 

the  pounds  of  coal  fired  per  square  foot  of  grate  area  per  hour, 

for  each  of   the   several   test  conditions.     This   indicates   the  in- 

•tensity  of  the  rate  of  firing,  which  is  a  significant  factor.     It  will 

•  be  noted  that  with  the  Mikado  a  greater  quantity  of  coal  was 


would  indicate,  therefore,  that  if  it  is  necessary  to  crowd  a  boiler 
to  near  its  limit,  there  is  a  great<  r  possibility  of  doing  so  by  the 
use  of  a  stoker  than  otherwise,  as  more  mine  run  coal  can  be 
continuously  supplied  to  the  grate  per  hour  by  means  of  a  stoker 
than  by  hand.  The  point  at  whi  :h  the  heavy  firing  becomes  a 
wasteful  process  depends  upon  everal  factors,  namely:  The 
draft,  grate  area,  amount  of  hea;inii  surface  and  its  condition. 
"    It  is  interesting  to  note  that  the  relative  position  of  the  curves 
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MIKAOO 


Fig.  5 
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SANTA  FE 


for  the  Mikado  locomotive,  Fig.  3,  are  the  same  as  they  were 
in  Fig.  1.  That  is.  the  best  results  i«ere  obtained  when  screened 
coal  was  hand  fired.  Screened  coal,  land  fired,  gave  an  evapora- 
tion of  8.4  lb.  of  water  from  and  at  212  deg.  per  lb.  of  coal. 
Mine  run  hand  fired  gave  an  evaporition  of  7.6  lb.,  a  difference 
of  10  per  cent  in  favor  of  screened  coal;  and  screened  coal, 
stoker  tired,  gave  an  evaporation  of  7.4  lb.  of  water  per  lb.  of 
coal,  a  difference  of  13  per  cent  in  f  ivor  of  screened  coal,  hand 
fired,  as  compared  with  stoker  firing.  The  mine  run,  hand  fired, 
gave  an  evaporation  of  8.3  lb.  of  water  per  lb.  of  COal  on  the 
Santa  Fe  and  only  6.9  when  stoker  fiied,  or  a  difference  in  favor 
of  hand  firing  of  16.8  per  cent. 

The  results  plotted  fur  the  Mikado  ocomotive  in  Fig.  4  clearly 
indicates  that  a  greater  amount  of  water  was  evaporated  per 
square  foot  of  heating  surface  per  ho.ir  when  screened  coal  was 
hand  lired  than  for  any  other  con<  ition  of  the  tests.  With 
screened  coal,  hand  fired,  an  evaporation  of  11  per  cent  greater 
was  obtained  than  with  mine  run,  hand  fired,  and  21  per  cent 
more  than  with  screened  coal,  stoker  fired.  There  was  only  a 
difference  of  4  per  cent  in  the  rate  t  f  evaporation  when  mine 
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tive type 

I 
Mikado 
Mikado 
Mikado 
Santa  I'e 
Santa  F'e 
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II 
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Run   of   Mine 
Run  of  Mine 

How 
fired 

III 

Hand 
Hand 
Stoker 
Hand 

Stoker 

Tablk   II. — Av 

Total            Speed 
ton-miles    M.  P.  H. 

IV                V 

191,102            18.3 
175,401            19.8 
180,123            19.2 
220,265             18.5 
234,382           18.7 
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XI 
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6.2 
6.8 
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Per  Ibl 

Per  sq. 
ft.  H.  S. 
per  hr. 
XIII 

4.7 
5.3 
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XIV 
331.0 
393.4 
303.0 
304.0 
313.8 
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VIII 

26,418 
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56 

60 

50 
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52.0 
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13.6 
13.6 
13.4 
13.6 
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XV 

81.5 
90.0 
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90.4 
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VI 

168.7 
170.0 
168.5 
187.5 
176.2 

from  a 

at  212  d 

XII 

7.6 
8.4 
7.4 
8.3 
6.9 
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burned  per  square   foot  of  grate  per  hour  when   screened  coal 

was  hand  fired  than  when  mine  run  was  so  fired.     Also  that  the 

smallest    amount    was    burned    when    screened    coal    was    stoker 

fired.     With  the  Santa  Fe  locomotive  a  greater  quantity  of  coal 

^  was  burned  when  mine  run  coal  was  stoker  fired. 

On  the  basis  of  coal  consumption  per  100  ton-miles,  as  shown 
in  Fig.  2,  it  is  apparent  that  the  amount  of  coal  burned  per  100 
ton-miles  was  approximately  the  same  for  each  of  the  three 
conditions  indicated  for  the  Mikado  locomotive.  But  for  the 
Santa  Fe  a  greater  quantity  was  consumed  per  100  ton-miles 
when  mine,  run  coal  was  stoker  fired  than  when  hand  fired.    This 


run  coal   was  stoker  fired  and   when  hfend  fired. 

Anotiier  measure  of  the  relative  merits  of  the  coals  used  and 
firing  methods  employed  is  shown  in  Fir.  5,  the  unit  of  measure- 
ment being  the  total  pounds  of  water  evaporated  per  100  ton- 
miles.  Again,  with  the  Mikado  locomo  ive,  screened  coal,  hand 
fired,  gave  the  best  results,  there  being  in  evaporation  of  9.4  per 
cent  more  with  screened  coal,  hand  fired,  than  mine  run,  hand 
fired.  Approximately  the  same  results  iere  obtained  with  mine 
run,  hand  fired,  and  screened,  stoker  firfed.  With  the  Santa  Fe 
better  results  were  obtained  with  the  mine  run,  stoker  fired, 
than  hand  fired.    The  amount  in  favor  of  stoker  was  very  small. 
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CAR  DERAILMENTS,  CAUSES  AND  A  REMEDY 


The  derailment  of  cars,  especially  those  of  recent  steel  con- 
struction, is  a  matter  to  be  seriously  considered  hj-  both  the 
operating  and  mechanical  departments  of  the  railways.  The 
demand  for  greater  carrying  capacity  and  the  increase  in  weight 
and  speed  of  trains  has  forced  the  boilders  to  substitute  steel 
in  place  of  wood  in  all  classes  of  car  equipment,  either  in  the  form 
of  steel  underframes  or  of  all-steel  construction.  This  produces 
a  car  frame  that  is  absolutely  rigid,  so  much  so  that  a  jack 
placed  under  one  comer  of  a  car  will  raise  the  whole  end  as 
square  as  though  the  jack  were  placed  under  the  middle  of  the 
end.  When  such  a  car  enters  a  curve  where  the  outer  rail  is 
elevated  4  in.  or  more,  and  the  approach  is  comparatively  short, 
the  weight  on  the  forward  end  of  the  car  is  carried  almost 
entirely  by  the  outer  forward  side  bearing,  unless  the  clearance 
between  the  side  bearings  is  sufhcient  to  overcome  the  difference 
in  the  elevation  of  the  rails.  This  is  seldom  the  case,  except 
perhaps  on  new  equipment  before  the  bolsters  deflect  or  the  cen- 
ter plates  wear  down  and  reduce  the  clearance  between  the  bear- 


side  bearings  are  in  contact,  the  outer  rail  being  etevated  5  in. 
Now,  when  the  load  is  suddenly  changed  from  the  position  shown 
in  Fig.  2  to  that  shown  in  Fig.  3,  it  relieves  the  load  on  the 
outer  wheels  and  sometimes  raises  them  off  the  rail,  the  car 
falling  over  on  the  inside  of  the  curve.  This  is  particularly 
the  case  with  some  refrigerator  cars,  when  the  load  is  hung 
from  the  roof,  although  many  of  the  all-steel  \k>x  cars,  as  well 
as  some  of  the  hopper  cars,  have  met  the  same  fate.  ".•.'./■  V  v 

An  illustration  of  the  trouble  caused  by  a  high  center  of 
gravit\-  with  the  side  bearings  placed  at  60-in.  centers  and  with 
over  -^^-in.  clearance  between  them,  together  with  an  excessive 
elevation  of  the  outer  rail  on  a  curve,  may  be  had  in  an  actual 
case  of  a  refrigerator  car  loaded  with  meat  hung  from  the 
roof,  and  running  at  a  speed  of  10  m.  p.  h.  Tlris  car  rolled  over 
on  the  inside  of  the  curve.  The  car  was  unloaded  and  set  back 
on  the  track  only  to  immediately  tip  over  again.  To  hold  it 
upright  it  was  necessan.-  to  use  guy  lines  until  it  was  moved  to 
a  level  track.  Of  course,  this  was  an  exceptional  case  and 
under  abnormal  conditions,  but  ser\es  to  show  the  tendency  of 
cars  to  tip  over  when  these  conditions  obtain.       '■  -■;^:."^-'-;    -v:"  r , .--* 

Similar  cases  occurred  on  a  western  road  which  had  1.000 
refrigerator  cars,  a  very  large  number  of  which  were  derailed 


TTT. 
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ings.  When  rigid  cast  iron  side  bearings  are  used  on  these  cars 
the  friction  between  them  is  often  greater  than  the  reaction  be- 
tween the  wheel  Hange  and  the  rail,  and  as  a  result  derailment 
occurs.  The  same  condition  will  be  found  when  such  cars  are 
leaving  a  curve ;  in  this  case  the  derailment  almost  always  is 
caused  by  tlie  leading  outer  wheel  on  the  rear  truck  mounting 
the  rail. 

Another  cause  of  many  derailments  is  the  position  of  the  side 
bearings  on  the  bolsters  and  excessive  clearance  between  the 
bearings,  especially  where  the  car  has  a  high  center  of  gravity. 
Fig.  1  shows  a  car  standing  on  a  level  track,  the  side  bearings 
being  placed  at  60-in.  centers  with  V^-in.  clearance,  and  the  center 
of  gravity  of  the  car  being  6  ft.  above  the  rail.  Fig.  2  show.s 
this  car  entering  a  curve,  where  the  outer  rail  is  elevated  only 
2  in.,  and  with  the  outer  side  bearings  in  contact,  the  load  being 
distributed  l)etween  that  point  and  the  center  plate.  Fig.  3 
shows  the  car  on  the  curve,  but  tipped  down  so  that  the  inner 


under  every  possible  condition  and  on  almost  every  road  over 
which  they  were  operated.  Ihese  cars  had  a  high  center  of 
gravity,  rigid  side  bearings,  which  were  placed  on  60-in.  centers, 
and  }i-in.  clearance  between  the  bearings.  It  seemed  to  make 
no  difference  whether  these  cars  were  loaded  with  meat  hung 
from  the  roof  or  with  merchandise;  tliey  simply  left  the  track 
at  every  opportunity  and  apparently  witliout  any  cause  whatever. 
Later  this  same  company  purcliascd  another  lot  of  1.000  cars, 
built  to  the  same  specifications,  but  provide<l  with  roller  side 
bearings  placed  on  54-in.  centers  having  only  about  '4-in.  clear- 
ance. The  road  never  had  a  case  of  derailment  with  this  lot 
of  cars,  which  looks  Hke  conclusive  evidence  that  the  side  l»ear- 
ings  prevented  the  derailment  of  these  cars.  ;^'  ^:-':,.:-^,y_   .■;:^^^-' 

Another  interesting  case  was  that  of  a  heavy  express  car 
built  new  at  a  railroad  shop.  This  car  had  a  rigid  steel  under- 
frame  and  was  mounted  on  the  road's  standard  steel  trucks.  It 
was  42  ft.  long  over  end  sills,  with  a  rather  high  center  of  grav- 
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ity,  rigid  side  bearings  were  placed  on  60-in.  centers  with  a 
clearance  of  ^  in.  In  order  to  limber  up  the  car,  it  was  sent 
out  empty,  and  at  the  first  sharp  curve  the  outside  leading  wheel 
left  the  rail,  the  friction  on  the  outer  side  bearing  being  greater 
than  the  reaction  of  the  wheel  flange  against  the  rail,  the  same 
condition  as  shown  in  Fig.  2.  The  car  was  replaced  on  the  track 
and  carefully  run  over  the  rest  of  the  line.  Believing  that  the  first 
derailment  was  caused  by  the  car  being  light,  it  was  then  loaded 
to  about  one-half  its  capacity  and  started  back  home.  On  leav- 
ing another  sharp  curve  the  outer  leading  wheel  on  the  rear 
truck  left  the  rail  evidently  for  the  same  reason  as  in  the  first 
derailment.  The  car  was  then  sent  to  the  shops  and  carefully 
inspected,  the  trucks  trammed  and  everything  found  to  be  in 
perfect  condition,  but  it  was  decided  to  increase  the  clearance 
between  the  side  l>earings  to  overcome  the  difference  in  the  ele- 
vation of  the  rails,  and  they  were  set  with  about  J^  in.  clear- 
ance all  around,  making  a  bad  matter  worse.  The  car  was  then 
loaded  to  its  full  capacity,  and  sent  out.  It  took  the  sharp  curves 
without  any  trouble,  but  in  running  down  a  grade  at  a  good 
rate  of  speed,  over  a  heavy  fill,  the  car  began  to  rock  from  side 
to  side  until  the  wheels  on  one  side  of  the  car  were  lifted  off 
the  rail  and  the  car  was  badly  wrecked.  Roller  side  bearings 
with  not  over  J^-in.  clearance  were  then  applied,  and  the  car 
has  been  in  continuous  service  over  the  same  line  for  over  a 
year  and  has  never  had  another  derailment.  .-^  r.-  .,  ".;.•• 
; ;  It  is  undoubtedly  a  fact  that  under  abnormal  conditions,  such 
as  an  excessive  elevation  of  the  outer  rail  on  a  curve,  with  a 
comparatively  short  approach,  and  a  rigid  car  with  only  a  slight 
clearance  between  the  .side  bearings,  that  almost  the  entire  load 
on  one  end  of  the  car,  sometimes  exceeding  40.000  lb.,  is  trans- 
ferred to  the  outer  leading  side  bearing,  and  if  these  bearings 
are  rough  cast  iron,  as  are  usually  applied,  the  friction  between 
them  would  be  at  least  50  per  cent  or  something  over  20,000 
lb.  As  these  conditions  can  and  often  do  exist,  is  it  any  won- 
der that  we  occasionally  have  a  so-called  mysterious  derail- 
ment? In  a  series  of  tests  made  with  a  pair  of  unlubricated 
malleable  iron  side  bearings  loaded  with  4.000  lb.  and  the  power 
applied  to  a  lever  31  in.  long,  approximately  the  distance  from 
the  king  bolt  to  the  flange  of  the  wheel  on  the  rail,  it  required 
a  force  of  1,200  lb.  to  produce  motion,  while  with  a  roller  bear- 
ing having  a  3-in.  roller,  under  the  same  condition,  only  70  lb. 
was  required  to  move  the  load,  a  reduction  of  94  per  cent  in 
power  required.  At  the  present  time  there  are  over  one-quarter 
of  a  million  cars  equipped  with  some  of  the  different  designs 
of  anti-friction  side  bearings,  many  of  the  large  roads  having 
from  10.000  to  20.000  cars  so  equipped,  and  as  about  75  per  cent 
of  all  the  cars  recently  built  are  similarly  equipped,  it  is  rea- 
sonable to  assume  that  the  results  obtained  have  not  been  unsat- 
isfactory. ■.   •     '    •  .V ^,    ;     " 


ELECTRIC  LIGHTING  OF  PASSENGER  CARS* 
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BY  E.  S.  M.  MACNAB 
''  Engineer  of  Electric  Car  Lighting,  Canadian  Pacific,  Montreal 

•«'  There  is  a  strong  demand  for  electric  light  on  passenger  cars 
from  both  standpoints  of  safety  and  comfort.  The  possibility 
of  fire  in  case  of  wreck  is  practically  nil  when  electric  light  is 
used.  Taking  the  question  of  comfort,  the  chief  advantage  is 
the  application  of  berth  lights  in  sleeping  cars,  together  with  the 
use  of  fans  in  dining  and  parlor  cars,  in  addition  to  which  may 
be  added  a  cooler  light  devoid  of  all  odor  which  comes  from 
gas  lighting,  and  the  ability  to  place  lights  in  any  position  in 
a  car  where  they  may  be  most  convenient. 

The  number  of  electric-lighted  cars  in  service  in  Canada  and 
on  certain  roads  in  United  States  in  1911  and  1914  is  shown  in 
the  table.  It  is  apparent  that  there  is  a  strong  demand  for  elec- 
tric lighting  in  passenger  cars,  ?nd  also  that  the  railways  are 
meeting  it  in  a  liberal  .spirit.  "     ■ -.i"  ■;■•.•■';     .T 

•  Abstract  of  a  paper  read  before  the  Canadian  Railway  Club  on  October 
12.    1Q15.         ■....,..:.,.,,-;,,  ,^     ,   ..,   .      ,..       .;,...,....■■>..:- w. 


The  electric  lighting  of  passenger  cars  may  be  divided  into 
three  main  classes — straight,  storage,  head  end  and  axle  systems. 

The  straight  storage,  while  it  ij  the  simplest  system,  requires 
cars  being  held  in  terminal  yards  If rom  six  to  ten  hours  for  re- 
charging batteries.  This  system  is,  therefore,  out  of  the  ques- 
tion for  transcontinental  services,  las  any  road  which  has  not  a 
surplus  of  rolling  stock  cannot  afford  to  hold  its  trains  in  the 
terminal  yards  for  sufficient  time  to  charge  the  batteries.  An- 
other disadvantage  is  the  heavy  capital  cost  of  installing  the 
necessary  battery-charging  facilities  at  all  terminals.       "  •"  j  s  ■- 

The  chief  disadvantage  of  the  head  end  system  is  the  want  of 
flexibility,  and  this  is  felt  where  trains  have  to  be  remarshaled 
at  junctions  and  cars  switched  off  on  branch  lines.  This  leads 
to  the  necessity  of  equipping  a  large  proportion  of  the  cars  on 
every  train  with  batteries,  increasing  the  capital  and  mainte- 
nance costs.  Another  disadvantage  is  the  high  steam  consump- 
tion of  the  turbine. 

The  axle  system,  which  is  the  most  extensively  used,  com- 
prises a  generator  driven  by  a  belt 


from  the  axle  and  a  set  of 


Table  Showing  Increase  in  ElectricalIv  Lighted  Cars,  1911  to  1914. 


Railway  company 

Canadian  Pacific    

lirand    Trunk     

Grand    Trunk    Pacific 

Canadian    Xorthern    ..... 

Total    in   Canada 

Pennsylvania    Lines    East . 
Pennsylvania   Lines   West. 

N.   Y.   C.  &  H.   R 

N.  Y.,  H.   N.  &  H 

Lehigh    V'alley     

(ireat    Northern     


Number  of  cars 
equipped  1911 

68 
34 

'.!  "14 


Number  of  cars 
equipped  1914 
359 


Increase  in 

cars  equipped 

291 


116 

902 
516 
202 
350 
81 
480 


821 

1,924 

714 

1,007 

Si 

6S0 


70S    ;:    .  • 
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storage  batteries   which   supply  current  to  the  lamps  when  the    :'■;  . 
tram  is  at  rest.    As  this  equipment  is  jipplied  to  each  car,  it  fol-  •'  ;.: 
lows  that  it  is  an  individual  imit  and  can  be  transferred  to  any  y    •;: 
line  in  any  class  of  service  without  apy  adjustment  of  the  ap-     v,': 
paratus  being  necessary.    ./.•■■-.-..<•  .■••..^  ^  ■\  .V,    v?  .   V~  •.;.■-*;.•..    .'..  '"''■'•.!••;;■' 

Batteries. — If   a  number  of  electric!  ins  who  operate  electric-   ■  \.   '< 
lighting  equipments  were  asked  to  narie  the  details  which  cause    ■  '  !•- 
the  most  trouble,  I  am  sure  90  per  cAnt  would  reply,  "the  bat-     v.'., 
teries."     To  maintain  a  storage  batterr  in  good  working  condi-   -.    .. 
tion  it  should,  as  far  as  possible,  recei\le  about  20  per  cent  more       ' 
charge  than  discharge,  but  continuousl  overcharging  will   cause      .  ..; 
the  plates   to  buckle,   and   also  create  Ian   excessive  deposit   of  .-i.^; 
sediment,  either  of  which  will  result  in  port-circuiting  the  plates,  ;,;.;.' 
causing  the  cells  to  lose  their  charge  ani  become  "dead."    Over-  •.'.;.■. 
charge  will  also  increase  the  evaporation  of  the  electrolyte,  which,  -'':.'';J 
if  not  replaced  by  adding  water,  will  rejult  in  damage.    The  ill-  ■  •... 
effects  of  undercharge  are  also  to  be  noted,  as,  owing  to  the  > ,  . 
action   of  the  acid  on  the  plates,   in  a  discharged   condition  a,  ."j'.- 
sulphate  of  lead  is  formed  which  will  h&ve  the  effect  of  reduc-  '.:.,;; 
ing  the  capacity  of  the  cell  which  may  be  removed  by  a  continuous 
slow  charge.    As  the  charge  in  a  set  of  batteries  gradually  leaks    -r 
out  when  left  standing  for  a  long  peripd,  electric-lighted  cars  .;■:,. 
should  not  be  taken  out  of  service  and!  stored  in  yards  where  .;^;,:' 
charging  facilities  are  not  available.     It  ib  the  Canadian  Pacific's  '-;'.. "• 
practice  to  charge  the  batteries  on  all  cars  not  in  service  at  least   ••  y. 
once  a  month.  ■■'••-  '■   '    :'    '  ^   ...-    '■"....:■,■ 

Another  source  of  trouble  is  the  current  leaking  to  earth  -l^'.  \ 
through  the  lead-lined  tanks,  which  wiir  take  place  if  the  hot-  .;  • 
toms  of  the  cells  are  allowed  to  remain  wet.  At  the  point  where  .■'•-.. 
the  leakage  takes  place  in  the  lining  an  electrolytic  action  fol-  '.*:*• ; 
lows,  which  eventually  produces  a  hole  in  the  lining,  allowing  •;  V; 
the  acid  to  leak  away ;  this  happening  in  one  cell  will  probably  '■■1  % 
start  the  rest  in  the  battery  box.  To  pre\'ent  this,  care  should  ;>.'" 
be  taken  to  keep  the  outside  of  the  cells  and  floor  of  the  battery  ;  V: 
boxes  as  dry  as  possible  and  well  insulated  from  the  iron  work  V ' 
of  the  cars.  My  reason  in  calling  attention  to  these  troubles  is  >  .  v 
to  bring  out  the  fact  that,  as  the  battery  maintenance  is  the  ,.;■!'• 
heaviest  item  in  the  lighting  on  most  railways,  considerable  sav-  .v  '• 
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ing  may  be  effected  by  paying  attention  to  the  various  points 
which  tend  towards  good  battery  maintenance.  :  ... 

..;  ^^■m-.  ■■•.y.'{-:;,:/v;' .  ■■.;  \v>'"\.:  ■  organization   -•;"- ;  s;Cr-":"-'*--'A;.--;'r--r':  V^i 

The  question  of  organization  is  the  chief  factor  to  be  deter- 
mined if  efficient  results  are  to  be  obtained.  To  illustrate  the 
capital  expenditure  and  maintenance  costs,  take  a  road  having 
400  electric-lighted  cars.  As  each  installation  will  cost,  say, 
$1,500,  we  have  a  total  expenditure  of  $600,000,  of  which  $800 
per  car,  or  a  total  of  $320,000,  is  liable  to  be  permanently  de- 
stroj^ed  through  want  of  attention.  Assuming  a  total  of  400  cars 
at  a  maintenance  cost  of  $12.00  per  car  per  month,  we  have  a 
maintenance  cost  of  $4,800  per  month,  or  $57,600  per  annum.  If 
by  better  handling  we  save  one  lamp  per  car  per  month,  we  effect 
a  saving  of  $180  per  month,  or  $2,160  per  annum.  Again,  a  con- 
servative estimate  will  place  the  life  of  a  battery  set  at  five 
years.  Assuming  we  have  twenty-four  batteries  per  equipment 
and  that  we  increase  their  life  by  one  jear ;  taking  the  cost  of 
the  batteries  as  $630,  we  have:  ;  ,. 


Depreciation   at    5    years.... 
Depreciation   at    6   years.. V-. 


,,.$126  per  annum 
;.,.    105  per  annum 


,;  .^ -■:     .  .  ...'        Saving   per    car. ..  ..^  ;...,.;.:, .  $21  per  annum     .''..■.;.,■ ' 

Multiply  by  400  cars  and  we  have  $8,400  per  annum  saved. 

Again,  take  the  question  of  belt  life.  A  saving  of  one  belt  per 
car  per  annum  will  approximate  $5  per  car  per  annum,  of  $2,000 
per  annum  on  400  cars. 

Summarizing,  we  \\2Mt.\.:<:-- :]■-■'"' :-'y--y  .:]\-  :-'■■?',  ;;  >     C" '[■'■.■ 

Saving  of  one   lamp   per   car   per   month... 
Extending  life   of   batteries   by   one   year. 


$2,160  per  annum 
8,400 
2,000  *.  ■. 


Saving   one   belt    per    car    per   annum 

$12,560  per  annum 

These  figures  show  what  may  be  saved  or  lost  through  proper 
handling  or  neglect  of  the  equipments,  setting  aside  the  discom- 
fort caused  to  passengers  due  to  light  failures.-/.  7  ■■•■->^^'^; 

There  is  a  considerable  difference  in  the  methods  of  organiz- 
ing this  work  on  the  railroads  in  the  United  States.  In  some 
cases  the  forces  are  controlled  directly  by  a  chief  electrician, 
who  reports  to  the  master  car  builder.  On  some  roads  the  chief 
electrician  acts  in  an  advisory  capacity'  to  the  master  car  builder, 
the  forces  being  controlled  by  the  car  foreman ;  on  others  the 
electrical  engineer,  through  his  assistants,  directly  controls  the 
terminal  electricians.  On  one  road  in  the  United  States  the 
electricians  are  carried  on  the  car  foreman's  pay  roll,  and  are 
responsible  to  him  as  far  as  matters  of  discipline  are  concerned, 
but  are  responsible  to  the  chief  electrician  for  all  technical  work. 
As  a  general  rule,  the  closer  the  chief  electrician  or  electrical 
engineer  is  to  the  inspection  forces,  the  more  efficient  the  or- 
ganization. 

The  chief  electrical  engineer  should  supervise  the  preparation 
of  the  specifications  and  wiring  diagrams  for  all  new  rolling 
stock  and  see  that  they  are  lived  up  to  by  the  car  builders.  This 
is  important,  as  all  equipments,  as  far  as  possible,  should  be  in- 
stalled to  certain  standards ;  the  various  conduit  runs  should  be 
inspected  to  see  that  new  wires  may  be  drawn  in  at  any  time 
without  tearing  down  the  interior  finish  of  the  car.  The  quality 
of  the  conduit  and  wires  should  also  be  closely  watched,  as  these 
items  will  affect  the  cost  of  maintenance  in  later  years. 

The  generator  suspension  should  be  close))'  checked  with  the 
object  of  providing  for  sufficient  belt  clearance;  it  will  well  repay 
any  railway  to  give  this  point  due  consideration,  as  it  is  no  idle 
statement  that  fully  half  the  light  failures  and  lost  belts  are  due 
to  insufficient  clearance. 

The  type  and  location  of  fixtures  should  also  receive  attention. 
As  far  as  possible,  standard  types  should  be  used,  involving  the 
minimum  number  of  classes  of  glassware;  as  a  rule,  clear,  un- 
shaded lamps  should  not  be  used,  as  they  are  liable  to  cause  eye 
strain.  It  is  also  advisable  to  standardize  one  size  of  lamp, 
which,  on  a  large  system,  must  be  carried  in  the  stores  at  all 
terminals. 

The  introduction  of  $0-w'att  gas-filled  lamps  which  have  re- 


centlj-  been  placed  on  the  market  should  considerably  reduce  the 
.number  of  fixtures  and  also  simplify  their  construction.       ;_ 

'^^.■h::.:  -y-iV    ■'■        MAINTENANCE   OF   EQUIPMENT         ■  H<  .-'■/..••  ^.v' 

To  maintain  the  equipments  in  a  proper  state  of  efficiency 
periodical  inspection  and  overhaul  are  necessar>%  and  any 
neglect  of  either  will  result  in  a  heavv  expenditure  for.  re« 
newals.         '     -  -  > 

Each  equipment  should  receive  a  thorough  overhaul  once  a 
\ear,  when  the  generator  should  be  removed  from  the  car,  taken 
apart,  cleaned  and  worn  parts  renewed,  and  on  being  rebuilt 
should  be  tested  on  a  special  test  frame.  The  batteries  should 
also  be  taken  to  the  batten,-  house,  where  each  cell  should  be 
opened  up,  the  cell  box  washed  out  under  a  spray,  all  bent  plates 
straightened,  and  damaged  separators  renewed.  The  battery 
should  then  be  reconnected  in  the  shop  and  properly  charged, 
when  a  discharge  test  should  be  taken  and  its  capacity  noted. 
After  recharging,  the  specific  gravity  of  the  electrolyte  should 
be  adjusted  and  the  cell  and  battery  boxes  painted.  The  set  is 
then  fit  to  be  replaced  on  the  car.  If  the  car  is  fitted  with  lamp 
and  generator  regulators  they  should  be  reset,  the  carbons  being 
specially  examined.  Considerable  difference  of  opinion  exists 
as  to  whether  this  overhaul  should  be  carried  out  at  the  termi- 
nal yards  or  at  the  shops  of  the  company.  In  favor  of  the 
former  system  it  is  claimed  that,  by  changing  the  equipments 
at  the  terminals,  the  overhaul  is  not  dependent  on  the  shopping 
of  the  cars,  which  in  some  cases  is  not  on  the  twelve  months 
basis.  Also  that  more  interest  is  taken  in  the  work  by  the  yard 
staffs  than  by  the  shop  men.  The  latter  method  has  the  advan- 
tage of  concentrating  the  work  and  insuring  a  standard  treat- 
merit  of  each  equipment  and  therefore  lends  itself  to  better  or- 
ganization. 

Inspection. — A  yard  force,  under  the  supervision  of  a  chief 
ielectrician  or  foreman,  should  be  located  at  each  terminal  where 
trains  originate,  and  each  car  arriving  should  be  inspected  to 
see  if  the  equipment  is  in  pood  working  order  before  leaving 
on  its  next  trip,  and  then  all  necessary  running  repairs  made. 
At  each  inspection  the  height  of  the  acid  in  the  batteries  should 
be  noted,  and  water  added,  if  necessar>\  Neglect  of  this  will 
cause  sulphating  of  the  plates,  decreasing  the  capacity  and  life 
of  the  Jbatteries.     .  ^ 

'::''' ---^  :;  ■     yard  facilities        •  V^^.  ^:;  .  "v*  ^  ^  :   ■ .    i 

The  modern  battery  room  is  equipped  with  a  washing  table 
on  which  the  elements  can  be  inspected  and  also  a  compressed 
air  and  water  spray  over  which  the  cell  box  is  cleaned.  Benches 
should  also  be  provided  to  hold  at  least  six  sets  of  batteries 
while  they  are  being  charged  up  prior  to  being  applied  to  the 
cars.  Acid  tanks  for  mixing  new  electroljte  and  for  holding 
electrolyte  removed  from  cells  while  they  are  being  overhauled 
should  be  provided,  together  with  a  press  for  straightening 
plates,  also  steam -jacketed  tanks  for  boiling  the  acid  out  of  con- 
nections, etc.  A  still  should  also  be  installed  if  Edison  batteries 
are  used.  :.;■■.  v;:;;^^; '■■.;■   '   ;  ■'  '      .'';  -/'vVy.?  :.r^'r"'''^'--^'^r  ■<''"' ^  •.^'.■ 

The  generator  repair  room  should  be  fitted  with  a  bench  on 
which  a  generator  may  be  conveniently  dismantled  and  rebuilt. 
A  work-bench  with  a  vise  is  also  necessary,  together  with  lock- 
ers and  cupboards.     V;  .:  ;    v  .;     -      .'^'■X^'^   '.    ?/^-  ■  V^:"-,^!'  %;;  ■  > 

Battery  charging  facilities  should  be  provfded  in  the  battery 
room  and  throughout  the  yard,  in  order  that  the  batteries  on 
any  car  may  be  charged  without  switching  the  car  to  any  special 
point.  -/'^^ .::,:'■,■/. :  •.*   :.v;'-  ;'  ;    :        -    •  v.  :''■""/" y-..-'      ■-.'•\,^;v:"- :; 

.  .•    ;.-.^\^--'~^' -!^';'- '^'i^  T"  -     REcoRPs    ■.■^■^^xci^J^\  ^  V'^:^;'.-V .,. 

A  set  of  records  should  be  kept  in  the  electrical  engineer's 
office,  showing  the  details  of  the  equipments  on  each  car,  to- 
gether with  a  separate  battery  record.  A  statement  of  failures 
should  be  prepared  each  month,  showing  the  number  of  cases 
of  trouble,  the  type  of  equipment  and  batteries  with  cause  of 
trouble.  From  this  an  efficiency  statement  is  made  up,  showing 
the  number  of  failures  per  thousand  car  miles,  also  the  number 
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of  miles  per  failure.  It  is  thus  possible  to  watch  the  operation 
of  the  equipments  and  make  comparisons  of  them  from  mouth 
to  month.-;  ,.      ...;  .     ;   V...,  .-^^  ..■'^:---.    .    ■•  •      •       .  .    .■ 

•::  .-f  -'>:..  :~-  \--t\-^''ii:.^'{  ^.y'-']'^  accounts    ^.''  ■■•^'':^^.■.•,;^..,■~  '■;■';;•'■• -v  v.' 

':'\The  determination  of  the  cost  of  operating  the  equipments  is 
one  of  the  most  important  items  to  he  followed  up,  as  without 
a  proper  accounting  system  it  is  impossible  to  trace  any  of  the 
numerous  leaks  which  may  occur  in  the  maintenance.  Un- 
doubtedly the  most  satisfactory  method  of  keeping  accounts  is 
one  which  gives  the  cost  of  labor  and  material  of  each  car 
per  month,  from  which  the  cost  of  the  various  systems  in  op- 
eration can  be  a.scertained.  But  such  a  sv.stem  is  not  alwavs 
possible.    3'r;'.'.'.-".:-.  ;^'-'.i>;  ^V-':"'  ^-■'  ''■'''\v''-:^.-k''  -■''  -y  ^■''- ■■■>■,■ '/^ ''''./. 

:;:'•  v":  ■  ••- •/  .   r  ^:..       conservatiox  of  light  •,'*■;-    ■-■•■3^ 

-  All  who  are  connected  in  any  way  with  the  operation  of  elec- 
tric lighted  equipment  should  assist  in  saving  as  much  light  as 
possible  while  the  cars  are  in  the  coach  yards,  terminals,  etc. 
By  all  means  give  the  passengers  all  the  light  they  require,  but 
save  the  waste.  Probably  gas  lighting  is  more  or  less  respon- 
sible for  much  of  the  waste  which  now  prevails,  as  it  is  possible 
to  use  the  gas  in  the  tanks  before  a  train  arrives  from  the  yard 
to  receive  its  passengers,  and  replenish  the  tanks  in  a  few  min- 
utes, whereas  to  recharge  the  batteries  of  an  electric  lighted  car 
may  take  eight  or  ten  hours.  ..■';■.-.•';      'v '. 


Location  of  the  lockset  changed  |  from  the  guard-arrrj   wall  to 
the  rear  wall.    ;•■  ,"  . ;    ' .  ■ 

Lengthening  the  vertical   guide  (If  the  lock. 

Addition  of  a  longitudinal  ril)  on  the  knuckle  side  of  the  head, 
supporting  the  front  face  of  the  ht  id.  •'"<" 

Change  in  the  lock  lifter  for  top  operation,  makinu  it  detach- 
able from  the  lock  and  entered  from  the  top  of  the  head. 

Changes  to  the  bar.  knuckle,  lock  and  kicker  to  accommodate 
the  above  and  other  slight  modilicat  ons. 

The  principal   changes  involved    n  the  type  D  coupler    (Fig. 
2).  whicii  superse<les  type  /?,  are  as  follows: 

Addition  of  a  pulling  ril)  to  the  Hottom  of  the  knuckle  tail. 

Redesign  and  strengthening  of  th;  guard-arm.  '''•■ 

Fulcrum  boss  and  front  of  the  loc  i  changed  and  a  correspond-  ' 
ing  change  made  in  the  lock  chambei   in  the  bar. 

Removal  of  the  unsupported  port  on  of  the  striking  horn  on 
the  knuckle  side.  I 

Changes  to  the  bar,  knuckle,  lock   and  kicker  to  accommodate 
the  above  and  other  slight  modificati  ans. 

Fig.  3  shows  the  comparison   of  contour  lines.     The   contour  ,; 
lines  \os.  5  and  10  were  slightly  m  Ddified  in  order  to  use  the 
same   knuckle   in    either   contour   lina.      This    was    accomplished 
without  decreasing  the  horizontal  angling  of  the  Xo.  5  contour. 


NEW  M.C.B.  EXPERIMENTAL  COUPLERS 


The  Master  Car  Builders'  Association  has  recently  issued  Cir- 
cular   Xo.    7    from    the    Committee    on    Couplers,    showing    the 


and  gave  an  increase  of  half  a  degr 
contour. 

The  dimensions  of  types  A  and  B 
the  Daily  Railz<.ay  Age  Ga-ccftc  of  Ji 

Regarding  the  use  of  these  couplers 
mittee  said,  in  part,  as   follows 

"In  order  that   the  memliers  of   th 
position  to  select   for  adoption  as  a 
or  type  I)  coupler  and  either  the  X 


in  angling  of  the  Xo.  10 

couplers  may  be  found  in 
ne  16,  1915,  on  page  1360. 
in  actual  service,  the  ^om- 


?  association   will   be  in   a 

er  the  type  C 

contour  lines, 
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I  Standard  eitlu 
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Fig.   1 — Type  C   Experimental   Standard    M.   C.    B.   Coupler 


general  outline  of  the  types  C  and  D  experimental  couplers. 
The  principal  changes  involved  in  the  type  C  coupler  (Fig.  1), 
which  supersedes  the  type  A,  are  as  follows:  :' :. 


it  is  essential  that  each  railroad  place  in]  service  immediately  a. 
surticient  number  of  each  of  the  two  types  of  couplers  C  and  D, 
with  both  the  Xos.  5  and  10  contour  lintjs.  from  which  to  draw 
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their  conclusions.  These  service  trials  will  be  auirmented  by  a 
series  of  static  and  dynamic  tests,  conducted  by  the  committee, 
similar  to  those  made  on  the  types  A  and  B  couplers.  These 
trials  should  preferably  be  made  on  locomotives,  in  order  to  ob- 
tain the  most  severe  service,  and  need  not  be  delayed  for  an 
order  of  new  locomotives,  as  the  couplers  can  be  ordered  and 
procured  with  any  type  shank  desired  and  used  to  replace 
couplers  on  present  equipment.  Freiplit  cars  may  also  be  fitted 
with  these  couplers  to  a  limited  extent.  Both  contours  Nos.  5. 
and  10  should  be  tried  out  without  fail  on  all  installations.        ^ 


of  laA'injj  off  the  couplers  and  recording  die  measurenaeots  taken 

in  the  tests.  ••^Vv';;"    ■'- <-\-y^i:.'."-'^r.-.--_ 


EFFECT  OF  MOISTURE  IN  THE  AIR  BRAKE 

SYSTEM 


AVater  m  the  air  brake  system  is  likely  to  cause  trouble  in 
a  number  of  directions,  principal  amoniz  which  are  cut  valve 
seats,    due   to   tlie   lubricant   having   Ixeen   washed    away;    inade- 
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Fig.  2 — Type  D  Experimental   Standard   M.  C.  B.  Coupler 


"The  type  C  coupler  is  manufactured  at  present  only  by  the 
American  Steel  Foundries,  and  the  type  D  is  manufactured  at 
present  only  by  The  National  Malleable  Castings  Company.   The 
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couplers  may  be  ordered  direct  from  these  manufacturers  or 
through  any  other  of  the  coupler  manufacturers  who  are  mem- 
bers of  the  joint  committee  to  design  the  Mandard  M.  C.  B. 
coupler.    The  price  will  be  the  same." 

The  circular  also  contained  illustrations  showing  the  method 


quale  air  supply  at  times  due  to  the  volurp^  of  containers 
having  been  reduced  by  the  water;  and,  worst  of  all.  stopped 
up  pipes  and  defective  valves  resulting  from  the  water  collect- 
ing in  the  pockets  and  freezing.  It  is  therefore  desirable  to 
insure   that    a   minimum    amount    of    water   enters   the    system. 

Water  vapor  is  present  in  the  air  at  all  times  in  varying 
quantities  according  to  the  locality,  the  weather  conditions, 
etc.  The  water  vapor  itself  can  do  no  harm  as  long  as  it 
remains  a  vapor  for  it  is  then  a  gas,  similar  to  air  in  its 
action  so  far  as  air  brake  processes  are  concerned.. 

The  maximum  amount  of  moisture  that  pure  air  can  contain 
depends  onl\-  on  its  temperature  ami  pressure,  and  has  an 
unvarying  value  for  each  condition.  The  higher  the  tempera- 
ture of  the  air  the  greater  is  the  amount  of  moisture  that  it  can 
contain.  The  higher  the  pressure  of  the  air  the  smaller  is  the 
amount  of  moisture  that  it  can  contain.  The  rise  in  temperature 
due  to  the  compression  of  the  air,  in  all  cases  foimd  in  practice, 
far  more  than  offsets  the  opposite  effect  of  the  rise  of  pressure 
on  the  moisture  carrying  capacity  of  the  air.  Obviously  there 
are  two  w^ays  of  accomplishing  the  desired  results,  namdy:  v 
Maintain  throughout  the  brake  system  the  temperature  at  which 
the  air  enters  the  system  ;  and  eliminate  the  moisture  before  the 
air  is  passed   to  the  brake   system. 

The    elimination    of    all    moisture    which    can    cause    trouble 
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can  be  accomplished  if  the  temperature  of  the  air  is  reduced 
to  that  of  the  atmosphere  before  it  enters  the  brake  system  and 
therefore  the  second  of  the  courses  mentioned  above  is  the 
practicable  one.  Suppose  air  at  atmospheric  pressure  to  contain 
only  25  per  cent  of  the  maximum  amount  of  water  it  can 
carry,  it  is  necessary  to  raise  it  to  only  four  atmospheres,  or 
45  lb.  gage  pressure,  to  bring  it  up  to  100  per  cent  saturation. 
As  the  compression  continues  above  this  point  all  excess  water 
vapor  will  be  precipitated  unless  one  thing  happens,  viz.,  the 
temperature  is  raised  sufticiently  to  prevent  the  saturation  point 
being  reached.  During  the  actual  process  of  compression  this 
is  precisely  what  takes  place.  The  heat  generated  by  compression 
more  than  offsets  the  tendency  of  the  increasing  pressure  to 
precipitate  any  of  the  water  and  the  result  is  that  no  moisture 
is   ever  deposited   in  the  compressor  while  in  action. 

When  the  air  reaches  the  reservoir,  however,  it  gives  up  its 
heat  by  radiation  but  with  a  relatively  small  loss  of  pressure,  so 
that  as  the  temperature  falls  the  saturation  point  is  soon  reached 
and  precipitation  takes  place.  This  process  of  precipitation  con- 
tinues until  the  air  in  the  reservoir  is  either  of  the  same  tempera- 
ture as  its  surroimdings  or  until  some  of  it  is  drawn  off  into  the 
system.  It  may  be  that  air  leaves  the  main  reservoir  always  at 
or  about  100  per  cent  saturation  and  therefore  at  the  precipitating 
point.  But  if  the  temperature  drops  no  further  the  remaining 
water  vapor  will  continue  in  the  air  as  such  throughout  its  course 
through  the  system.  -i-    ;"•;.;..   :\y   .■';;;;■'%  ^^   '   ^V-":.-^'   ■  .•' 

Expansion,  it  is  true,  will  take  place  throughout  the  system 
during  the  functioning  of  the  parts  and  will  result  in  dropping 
the  pressuie,  thus  tending  to  raise  the  saturation  point  and 
simultaneously  in  reducing  the  temperature,  thus  tending  to  lower 
the  saturation  point.  However,  with  the  pressure  used  in  ordi- 
nary air  brake  work  there  is  no  place  in  the  brake  system  where 
the  expansion  will  be  sufficiently  great  or  rapid,  that  the  second 
of  these  antagonistic  features  can  predominate  and  result  in 
precipitation,  provided  the  system  is  properly  installed.  That 
the  opposite  effect  can  be  produced  is  quite  true.  For  instance, 
a  very  considerable  drop  in  pressure  at  a  fast  rate  could  be 
brought  about  by  a  restriction  at  some  point  in  the  conduit 
through  which  the  air  has  to  pass.  What  might  happen  in  such  a 
case  is  that  in  manipulating  the  brakes  the  air  would  expand 
very  rapidly  through  this  restriction  and  moisture  would  be  de- 
posited on  the  walls  of  the  conduit.  This  would  become  frost  and 
further  restrict  the  opening  until  finally  the  pipe  would  be  closed. 
The  general  practice  of  the  day  in  the  compression  and  trans- 
mission of  air  does  not  seem  to  make  adequate  provision  for  dis- 
posing of  the  water  deposited  by  the  air  while  cooling.  In  con- 
nection with  the  compressor,  and  usually  quite  near  it,  a  receiver 
or  reservoir  of  considerable  capacity  is  provided,  the  most  im- 
portant function  of  which  is,  or  is  assumed  to  be,  that  of  collect- 
ing the  water  that  may  be  precipitated  by  the  compressed  air. 
In  too  many  cases  this  receiver  fails  of  its  mission  or  only 
partially  collects  the  water  from  the  air,  because  if  the  com- 
pressor is  working  constantly  and  rapidly,  as  it  usually  does,  the 
air  goes  through  the  receiver  and  out  of  it  and  into  the  system 
before  it  has  time  to  cool.  The  air  after  compression  will  not 
drop  all  of  its  water  until  it  is  thoroughly  cooled  and  the  cooler 
it  gets  the  greater  will  be  the  quantity  of  water  liberated.  Cases 
are  quite  common  where  a  second  receiver  placed  at  the  farther 
end  of  a  pipe-line  has  effectually  cured  the  freezing  up  by 
removing  the  congealable  liquid.  To  get  rid  of  all  trouble  from 
water  vapor  in  the  air,  and  the  precipitation  and  possible  freezing 
of  it,  care  should  be  taken  that  when  the  air  passes  a  point  where 
it  is  still  at  full  pressure  and  has  reached  it  lowest  temperature, 
such  means  of  drainage  shall  be  provided  that  none  of  the  liber- 
ated water  shall  be  carried  into  and  along  the  pipes  beyond  that 
point.  To  guard  against  the  air  reaching  the  brake  system  at  a 
temperature  above  that  of  the  atmosphere  and  against  great  and 
rapid  expansion  until  after  it  has  passed  the  operating  mechanism 
are  the  only  things  that  can  be  done  with   compressed   air  to 


prevent  precipitation  and  its  consequent  ill  effects.  The  above 
considerations  demonstrate  the  pr^ne  importance  of  having  an 
amount  of  radiating  surface  in  the  main  reservoir  and  connecting 
pipe  of  an  air  brake  installation  sufficient  to  cool  the  compressed 
air  to  atmospheric  temperatures  befpre  it  is  passed  into  the  brake 
system.  Also  that  no  restrictions  e<ist  in  the  piping  between  the 
container  and  the  device  through  which  it  is  delivered  to  the  air 
brake  system  or  operating  apparatus  unless  such  restrictions  be 
placed  where  the  temperature  is  always  above  freezing.     •'•:.[,  ';"••"■ 

To  facilitate  the  cooling  of  the  iir  the  piping  and  reser\'oirs 
should  have  as  free  an  exposure  to  the  atmosphere  as  possible 
in  order  to  obtain  a  good  circulation  as  well  as  to  avoid  the' 
heat  of  the  locomotive  firebox.  |  Ample  capacity  should  be 
provided  for  in  the  storage  reservoirs  to  insure  air  free  from 
moisture  being  delivered  to  the  brake  system  even  though  the 
reservoirs  are  called  upon  to  furnish  quantities  of  air  in  rapid 
succession  to  the  brake  system,  as  i^  the  case  in  taking  a  heavy 
train  down  a  long  grade.  The  reservoir  should  be  provided 
with  drain  cocks  of  large  capacity  and  should  be  easy  of  access. 
The  installations  should  be  so  made  that  the  radiating  pipe  will 
drain  into  the  first  reservoirs  and  that  the  drain  cock  is  at  the 
lowest  point  of  the  re.servoir.  Special  care  should  be  exercised 
to  eliminate  pockets  and  reheating.  With  all  of  this  precaution, 
if  the  reservoirs  are  not  drained  rqgularly,  the  water  will  be 
carried  into  the  brake  system. 

To  facilitate  the  installation  and  to  obtain  the  greatest  amount 
of  cooling  area,  it  has  been  found  that  to  divide  the  reservoir 
capacity  into  two  units  and  have  e^ch  reservoir  of  relatively 
small  diameter  in  comparison  with  its  length  (proper  volume 
considered)  gives  the  best  results.  In  ^addition  to  this  it  is  neces- 
sary that  a  sufficient  length  of  radiating  pipe  be  provided  for 
radiating  purposes  between  the  compressor  and  the  first  reservoir  . 
and  between  the  two  reservoirs.  Thie  length  of  radiating  pipe 
will  be  determined  by  climatic  conditions  and  will  therefore  vary 
somewhat,  but  should  never  be  less  than  25  ft.  in  length  in  either 
case.  The  undesirable  results  enumerated  are  cumulative  and 
influence  the  entire  brake  system  and  its  operation,  and  although 
many  more  reasons  could  be  given  an  i  examples  cited,  sufficient 
has  been  said  to  demonstrate  the  importance  of  a  proper  consid- 
eration of  this   problem. 


MAKING  GOOD  GAR  INSPECTORS 


BY  C.  S.  TAYLdR  '"    '    '     - 

General  Foreman,  Atlantic  Coast  Lii  le,  Wilmington,  N.  C. 

Good  car  inspectors,  like  good  round  liouse  foremen,  are  "bom 
and  not  made."  As  the  demand  far  exceeds  the  supply,  it  has 
brought  about  quite  a  problem  as  to  low  to  overcome  the  de- 
ficiency.    It  has  been  solved  on  our  road  to  a  great  extent. 

We  hire  a  boy  from  18  to  20  years  of  age,  one  from  the 
country  preferred,  and  take  special  nolE  of  his  physical  qualifi- 
cations. We  first  place  him  in  the  car  irepair  yard  as  a  laborer, 
his  duties  being  to  handle  stock  frorri  the  material  piles  and 
storehouse  to  the  cars ;  we  also  let  hitm  assist  car  repairers  in 
repairing  cars,  giving  him  a  knowledge  of  car  construction  and 
the  names  and  uses  of  different  parts  o  '  the  car.  After  he  has 
proved  himself  proficient  and  a  good  worker  we  place  him  on  the 
wrecking  force  at  the  first  opportunit '.  All  laborers  on  the 
wreck  force  are  white.  This  gives  him  txperience  that  he  would 
not  get  in  the  shop,  and  he  becomes  familiar  with  failures  of 
different  parts  of  the  car;  if  a  wreck  I  is  caused  by  poor  in- 
spection it  impresses  on  him  the  importafice  of  close  inspection. 
After  working  a  while  on  the  wreck  ^rce,  we  place  him  as 
can  inspector's  helper  and  furnish  him  tvith  an  M.  C.  B.  rule 
book  and  the  loading  rules.  He  is  now  commencing  his  real 
education  as  car  inspector.  The  duties  of  the  car  inspector's 
helper  are  to  assist  the  inspector  as  much  as  possible,  working 

trains  in  and  out  of  the  yard.     More  resilonsibility  is  placed  on 

. ^ , • *  — ~- 

•  Entered    in    the   Car    Inspectors'    Competition,   which   closed    October    1, 
I'JIS.      For    prize   article    see    November    issue,    pa^e    575.  ^   .  ,    •  .-,  : 
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him  as  he  shows  a  fitness  to  assume  it,  until  he  is  competent  to 
hold  the  position  of  car  inspector. 

His  ability  is  not  alone  rated  by  observation  by  the  chief  car 
inspector,  but  also  on  his  knowledge  of  M.  C.  B.,  loading  and 
safety  appliance  rules.  This  latter  is  arrived  at  by  his  answers 
to  questions  which  are  sent  out  each  month  by  the  billing  clerk 
instructor,  and  also  by  the  supervisor  of  car  repairs.  The 
supervisor  of  car  repairs  issues  practically  all  questions  on 
safety  appliances,  and  bilHng  clerk  instructor  issues  questions 
on  M.  C.  B.  and  loading  rules.  These  questions  are  sent  out 
monthly  to  the  car  foremen,  their  clerks,  chief  car  inspectors, 
their  clerks,  all  car  inspectors,  and  all  car  inspector's  helpers. 
The  answers  are  sent  in  by  each  individual  and  corrected  and 
returned  to  him.  Besides  educating  the  men  as  to  the  different 
rules,  it  has  also  created  quite  a  rivalry  among  them,  which 
brings  about  more  or  less  discussion  as  to  the  interpretation  of 
the  rules,  and  is  one  of  the  greatest  educators  that  we  have.     ...'/' 

A  good  inspector  should  be  thoroughly  familiar  with  all  M. 
C.  B.  loading  and  safety  appliance  rules,  have  a  fair  education, 
write  a  legible  hand,  be  sober  and  industrious,  a  close  observer, 
realizing  and  appreciating  that  a  small  oversight  on  his  part  may 
result  in  a  serious  accident,  causing  the  loss  of  thousands  of 
dollars ;  he  also  should  be  familiar  with  the  working  principles 
of  air  brakes  and  know  how  to  locate  defects  in  the  equipment 
and  make  quick  repairs.  He  should,  above  everything  else,  have 
good  judgment  and  loyalty.;    ■     -  ,  v  .."..■■  ^v: -/■-;;-     .."^v    ;: 


DESIGN   OF  STEEL  PASSENGER    EQUIPMENT 


Vj/:  V  :.;>;■'■  ■■■  BY  VICTOR  W.  ZILEN  '      "'     '-■ -V'-'V  ■■■ 

:■""■-•..::..  .Associate,  American  Society  of  Mechanical  Engineers      .    '..' 

.H;;^..,>'.  -'l  /V"-.- ^' :'•..'.■  v.-  trucks  '  ■■>!'^'=::'^:^'- ^jrv:-:':^^^ 
i;'  In  Fig.  3  is  diagrammatically  shown  a  four-wheel  truck,  which 
may  represent  any  type  of  the  four-wheel  truck;  we  are  inter- 
ested in  the  nature  and  intensity  of  external  forces,  and  the 
effect  which  they  may  produce  in  creating  internal  forces  in  the 
structure  itself.  The  method  of  determination  of  stresses  in  one 
type  of  truck  may  be  applicable  to  any  other  under  the  same 
system  of  loading. 

•:'  The  condition  of  loading  of  a  truck  frame,  which  will  probably 
be  the  maximum,  will  be  that  based  on  the  capacity  of  the  axle. 
The  load  on  the  truck  frame  is  that  which  is  transferred  from 
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found  by  formulas   (23)  and   (24)   in  connection  with  Fig.  2.*    - 
Hi  is  the  horizontal  force  at  the  center  of  gravity  of  the  weight  .;  r;.'. 
on  the  springs.    Xow,  in  Fig.  3  let  ",.-.. 

::.;'.:  jti  =■-—  —  vertical  load  per  hanger,  left  sideof.tiji|ilt;.>;,,     -\V~  ^  '■■?,';. 
'•:•■' [^.V ';■'.... to  =.  -r^=^  vertical  load  per  hanger,  right  side  of  truck.     :..  •.  •'    '-  /  ?'  .  ■,;■'.,■ 
• '  ;V'  ■  - :  ~  :'t«  =  —  —  horizontal  load  per  hangef..-    J- -J-..-     •.-.;-,•    ■■..■;.'.   ■■."-'•,. v''* 

:.   We  may  then  proceed  to  determine  the  value  of  R^  and  i?».   AK-.^ 
For  equilibrium  horizontally,  we  have      y'- ■'"''■-■'' J^:.^"''\.;  ':-f-^ :-/■■'■■''  'i 

and  vertically  .  *    •V^'^'^^v  •■-?/;•  r"^-V-'"V''--'^^\ 

Taking  moments  about  A^,  we  have  for  rotary  equilibrium  of     . 'V. 

the  truck  on  the  axle  .. ,   ;  .-,.;.,..,  .;;•-." 

2R;q  +  2f.-  (qi  — q)  -i-  R»l  —  t»l  =0,  •         "     '  "    -\.  ■  .■'. 

which  by  substitution  from  equation  (30)  and  transposition,  be-    .  -  •': 
comes    '!-''  ■■];■  "'■'■   "■■.  ■■■^  .'■  '  ■  .'^^   \  .■"■■  •-^.'■^■'.'i-:..!^":...  -'■■;■. ^:.:-/"M  •'■;  n-^^' ■/■'■:':  v 
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:im, 


From  equation  (31)  we  find  that    '   ■'  ' 

,;■'■  VV:';>-.  ::/'■.  ^V '"■:-■•     Ri  =  ts  4-  tt  —  R» 
and  substituting  from   (32)        ,.-..>. 

2t=qi 


n  + 


-«•■•  <  •.♦  •'•>.  •***  •;•  ^^. 


..v.*i^iO« 


Side  Frame,  Vertical  Loading.— Considering  only  the  exter- 
nal forces  acting  vertically  on  the  side  frame  it  will  readily  be 
seen  that  equilibrium  is  produced  when  Ki.  ^  h.  It  is  thus 
2t.q^  :  ''  "■'  ■"■■    ■■■•■•■- 


evident  that 


/ 


is  an  internal  force  due  to  the  couple 


t,  and  R-,  and  is  delivered  vertically  to  the  ends  of  the  side 
frames  by  the  end  rails.  It  is  positive,  acting  downward,  on 
the  left  side,  and  negative,  acting  upward  <hi  die  right  side. 
Let  this  force  be  -       ..  ;-  . 

2t=qi     ■"■-::  ^    ■■X;;:-;.  ■".  :''--^i.  '"'■'■  ■:'\-  '" 


2  = 


1 


>m» 


In  considering  vertical  moments  in  the  side  frame,  let    '■,..^'  ■■■' 

X   =    any   distance   from  A. 

From  .(4  to  B,  or  for  values  of  ;r  <  6     v  .^ .    ^  V-  >?,k/."^  .<^ 


(F) 


the  elliptic  springs   through   the  spring  hangers ;    it   is   the  total 

■  vertical  pressure  plus  or  minus  the  load  due  to  the  tendency 

of  car  to  tilt  when  passing  sharp  curves  at  high  speed.        '.  :.,:.. 

It  will  be  remembered  that  F^  and  Pi  are  the  pressures  on  the 

springs  on  the  left  and  right  sides  of  the  truck  respectively,  as 


Similarly,  from  2?  to  C  where  .r  >  h  and  <.  h  -V  <^V  ■-/;■;  v     • 

and  from  C  to  C  where  jr  >  b  -^-  c  and  <  &  +  cvrf-  ji;;-;    .  ';  ,;• 
M,  =  Zx  +  ti  (x  — b  — c)  —  Rt  (x  — b).         ■      ""'■      '" 

But  from   (33)   and  (34)  we  find  that  U  =  R^  —  Z.     Substi- 
tuting this  value  for  tx  in  the  above  and  combining      ,'.■.-;''. 

.-V'''^:  ^v/'vv  vVi-lI^^-s=  Z  (b  +  c)  —  R«c.....-.i;:li^v.Ji- •V-.i:fWrr?-*.ii:--i-««<W>: 

It  will  be  seen  that  this  is  the  value  of  My  for  .r  =  h  +  t,; 
which    indicates   that   there    is    no    change    of    moment    between 
the   hangers.     The   last   three    equations    give   vertical   bending 
moments  in  the  side  frame  toward  which  the  car  is  swaying. 

End  Frame,  Vertical  Moments. — Since  the  vertical  force  Z  ; 
at  the  ends  of  the  side  frames  is  the  effect  on  them  of  the  rigid 
connection  to  the  end  rails,  it  is  the  result  of  a  bending  moment 
in  the  latter.  It  was  found  to  he  positive  at  one  side  of  the 
truck,  and  negative  at  the  other.  For  any  distance  from  A'  or 
Ni  its  value   will   be     ■■    ;.y      --^  ;■-;/>  -/.i^.-..-;;>-^;*^^  .^^ 

(I  \         -'^  '..v- <■■•;'".'■■'/  ^i'^^.X..  ^  -■/■  "■'■      ■"''-'. 

~^      ~  ^  I  '  ■  *  *  ^*'^  *  *^'*'*.^*-'*  *.?  *  V*^  *  *  *  ^'^*.*-*'^>*.«.AjvVr 

Substituting  for  Z  its  value  in   (34)       -'-^  "'I- --y :■'■■■  /'■'j^:.--.  v/..'-'' '■ 

'■,'■'-■■-'■ '■''r-^-'-''^-''"''''\r  _  ,,    /.      2x\  "r'-\--- .■•'..''  ■■•-.,;'.•.,- ^-'-v  t;-.'  ';:;'  »^^./ 

the  value  of  which  is  a  maximum .  at  the  fixed  ends  and  zero 

in  the  middle.    '.■'"^  ••'   -H-''-':-     '  ""'■  -'';:'  '^■'  - '  -  ■ '^ 

Side  Frame,  Horizontal  Moments. — So  far  we  have  been  deal- 
ing with  forces  acting  on  the  truck  frame  vertically,  now  we 
shall  investigate  the  effect  of  forces  acting  horizontally.     First, 

*  See  October  number,  page  SIS. 
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;\.vV  '.;  -'1 


consider  the  side  frames  hinged  to  the  end  rails  at  A  A,  with 
two  concentrated  loads  /.•  at  a  distance  c  from  the  reactions  R^. 
Then  the  moment  at  B  is  zero,  and  at  C    is 


M„  =  Uc. 


'  *  »'•.■•'•*  >.  •  *  ^  *  '•  *" '  <•  •■•  •""rJ  •  V  •  •  •  ^v  •  •'  k  b'-**  *  •  «  •  < 


.(40) 


which  is  also  the  value  from  ("  to  (".     iV^'  :'.irVv;  ^. /':,:-,•:    ■•. 
=  .       Xow  consider  tiie  frames  fixed  at  the  ends  to  the  end  rails, 

'  ^\•ith  the  same  conditions  of  loa<ling  as  hefore.  This  is  the 
cast"  of  a  Iteam  huilt   in  at  the  ends   in   whicli  tlie  slope  at  the 

,  ends  is  necessarily  zero.  For  this  condition  it  is  necessary  that 
the  moment  at  H  have  a  value  e(|ual  to  the  mean  hending  mo- 
ment for  the  freely  supported  heam  under  the  same  condition 
of   loading.     Therefore   the   moment    at   J',   wiiich    is   the    same 

:':S^  that  at  A,  is     y-.r.v-rV-'v:"^-^'^}  ;^ '-■■";■;  v-- */•■?>     •     ■  '^'^"■'■-   •■ ''^,' 

»^-'<<i4  oy'v'-''    ■^y /■f'';■^■■•^•:i.:^".••-' 


•.•M 


w~ 


■'<■■■' 


But   from   Fi 
and  substituting 


3   it   will   he   seen  that      ? 


.':•  ■  V  '..•.•..  i 


■  '■'  >:i-. 


Midway  hetweeti  A  and   /'  -'. 

The  moment  at  C  or   from  C  to  C    is     . 

'.y\  ::.■:::.:■■■'■  .'■■■■::':  }-:'Mh  =  t=c— t»c  ft—  -V 


•-•"•j»  *  •';•  t  •;•  *  •  •'i  < 


(41) 


>»)•«•,••:••,•••  v."*  '•  ■ 


,(42) 


,'.  :   ,:.j'3 


....•      J. 


.  y.l-.nd  Rail,  Horisontal  Moments. — Since  the  moments  in  the 
side  frame  at  the  corners  are  the  result  of  the  rigid  connec- 
tions to  the  end  rails,  it  is  evident  that  maximum  momciUs  of 
the  value  shown  in  formula  (41)  exist  in  the  end  rails.  These 
act  in  opposite  directions  at  the  ends  of  cacli  rail,  and  the 
value  at  the  center  is  zero.     >•.••'.-; 

In  designing  the  members  of  a  truck  frame,  tiie  shear  and 
torsion  should  be  kept  in  mind.  For  instance,  the  position  of 
Ri,  with  respect  to  the  side  frame  is  at  a  distant  </,  hence  the 
twisting  movement  T,  at  the  end  of  the  side  frame  from  A  to  B  h 

T    =    R-.-qi (4.?) 

In  this  case  bending  and  torsion  are  more  important  than 
shear.  The  bending  moments  for  any  point  in  the  members  of 
the  truck  frame  may  be  determined  graphically  as  shown  in 
Fig.  3.  In  this  case  it  is  necessary  to  calculate  the  maximum 
moments  by  the  use  of  the  formulas  given  above,  lay  them  out 
to  scale  and  complete  the  diagram  by  connecting  the  points 
thus  determined  with  straight  lines.  ■.•''■  t)^"..  :  '  '  .' ■  C '  '  '. '-' 
Example. — The  following  numerical  example  will  serve  to 
illustrate  the   use  of   the    formulas : 

Pi  ir  43,600  lb.    3=    vertical  pressure   on    elliptic   springs  on  one   si<le 
^    ■.    ■      :  of  truck  as  dcterniined   by    formulas   (J3)   and    (24).    .^     ■:;. 

f '.  •;  .^''    VV    =31,000  lb.  =  vertical  pressure  on  axle.  }''~'.-'- 

./.i  ;  '; -Wi  =:  52,000  lb.  =  weight  on  elliptic  springs,  Ixjth  sides  of  truck. 

."  --v.-  H     ;=    17.277  lb.   as  determined  bv   formula   (11).  -  .         '       >''   .' 

WiH  .   - 


H< 

-    W 

=  29,000  lb. 

1 

;  =:  lit  in 

■'-■••.• 

.to 
-to 

.    Pi 

21,800  lb.  .  ■ 

construct    vertical    moment    diagrams    for    both    end    and    side 
members  of  the  truck  frame. 

The  horizontal  moments  in  the  ^de  frame  at  B,  by  formula 
(41)  are  found  to  be   '•.'■■- 

22  > 


Vol.  89,  No.  12 


M,. 


/  22  A 

"  (^ -- 7-2 1=  ""• 


800  in.  lb. 


which,  with  the  sign  reversed,  is  also  the  value  at  A.  It  is 
also  the  maximum  horizontal  bending  moment  in  the  end  rail. 
The  moment  at  C   is  found  by  formula  (42)  to  be   ,v  .  ■•:■:...;;•.•■■.. 


M„ 


't,2^y^  X  ^  =  4  ^700  in.  lb. 

J  2 


The  resultant  moment,  due  to  the 
ments  at  any  point  in  the  frame,  is 


M,.  =  V  M,-  +  M..»  '.'""f 


lorizontal  and  vertical  mo- 


. .  (44) 


'     ••:  V. 


of  the  frame   must  be  such  that  it  will 


he  maximum  fiber  stress, 
the  maximum  fiber  stress 
not    exceed    the    allowable 


The  only  additional  mem- 
cross   bearers,    which    sup- 


The  required  section 
safely   withstand    this    moment;    or 
due  to  the  horizontal  moment  plus 
due    to    the    vertical    moment,    must 
working  stress  of  the  material. 

Motor  trucks  in  high  speed  interiirban  electric  service  are 
subject  to  the  same  method  of  procedure  in  computing  the 
Stresses  in  the  frame  as  the  trailer, 
hers  comprising  the  frame  are  two 
port  the  motor  nose.  These  are  supported  at  the  ends  on  the 
side  frame  to  which  the  load,  due  to  the  weight  of  a  portion 
of  the  motor,  together  with  that  due  to  the  motor  torque,  is 
transferred.  The  additional  bending  moment  in  the  side  frame 
is  to  be  added  to  that  already  found.  Cross  bearers  Iwving 
a  substantial  connection  with  the  sioe  frame  may  be  treated 
as  beams  fixed  at  the  ends.  1  :  ,''■/•.';■" ";.  .■•'■'••..■..■;! 

Bolster. — The  bolster  is  a  beam  suFported  on  elliptic  springs 
near  each  end.  The  weight  of  the  car  body  is  transferred  to 
the  bolster  at  the  center  plate,  the  cai  balancing  on  the  center 
plate  when  no  other  force  but  gravi  y  is  acting.  When  the 
equilibrium  is  disturbed,  as  when  the  car  is  traversing  a  curve, 
a  portion  of  the  load  is  transferred  lo  one  of  the  side  bear 
ings.  The  distance  of  the  side  bearii  g  from  the  center  plate 
does  not  inthience  the  resistance  to  tu  -ning  of  the  truck  about 
the  center  plate,  because  the  pressure,  and  hence  the  frictional 
resistance,  varies  inversely  as  this  distance.  There  is  an  ad- 
vantage in  placing  the  side  bearings  is  far  as  possible  from 
the  center  plate,  however,  because  of  the  reduction  in  oscilla- 
tion of  the  car  body  for  any  given  clearance  between  the  body 
and  truck  side  bearings. 

There  are"  two   conditions   of   loadinj ;   which    should   be   con- 
sidered:      (1)    The  bolster  supported  or 
in    the    middle,    and    (2)    the    bolster 

plate   and    side   bearing   and   loaded   at  ^he   spring   near   one   of 
the  supports. 

Referring  to  Fig.  4,  let    ;•  .''.>i.>, -•<>>■■■*•  • 

Pi  and  Pn  =:   pressure    on    elliptic   springs   from 
1    —  distance    between    s])ring   center.s. 
It  —  distance   from   center   line  of   Ixilst 


the  springs  and  loaded 
upported    at    the    center 


Formulas    (23)    and    (24). 


;!      Case    (1). — Under   this   condition   of 
/and  I)  are  zero.    At  C  ■  -.••.:        .■  -'  •.  ^- 


to   side    be.iring.  •:.••"■.; 

jading,    moments    at    B 


\  .-. 


'fl:  .'•  ;■.  .m    =  72  in.        ■/■  '■.;:'■■:':  l::'::'":'^     •  '/'^^'^'\!!: '-'..  ':  ''"''.,  ,   ...^A  '■''':■,     v  ^; 

■'•"'.■■  '  -'r-c    =  22 in.      ^V"'--'  ^i.■''■'\^l^fJ:;''!f^■'■/::Vy['y':■'J^::■:'■^^■  ::.,\' ^ '■■  ' ■\\  :■:.. 

^■'-  "    b     =18in.      ^  ■■  ■  •^■•-'^■■■"••^'''*''^  :"■'■  ^'•-■' "'^    ■-■■••■■:■"--■'•   •'■'■■■r  ■■:■'■: 
The    vertical   moment    in    the    side    frame    at    B    is    found    by 
formida   (35)   to  be  .     •-,-...■;  .^  >,•■•,..       :  .  ,.■  . 

,-...;..:    M    ^-^^  "•-■:'^^^'*-^xiS=:  2,76(y  X^  iii:=^49.7""  in.  !l,f  "r^' 

and  the  moment  at  (    and  between  C  and  C  by  formula   (37)   is 

.M^  —  2,7f,i»  (  18  -t-  22)  —    (2l,XiJ(i  -r  2,7(,0)   X  2J   -^  —  43ii,titi(i  in.  lb. 

The  vertical  moment  in  the  end  rail  is.  iound  by  formula   (28) 

.to  be    _  :-■  -  ;'.-'■'  ''■''-'■'   ■  ^^-v.;  ;  :;■'_■•,. 

v-'i.-'r'C.''-'':.N  .'^/■■'    Mi,  ir  2.760  X  ^  - 
.■  r*.'^-.  '■.•f_  K     -••.'■- 

—  76 


M 


(Pi  +   P.)- 


•  •  *•>.•  •  <  •  ^^  ^  « 


.(45) 


Case  (2). — When  jiart  of  the  weight  (of  the  car  is  carried 
by  the  left  side  bearing,  the  moments  (t  A  and  C  are  zero. 
The  moment  at  B  is 


(46) 


•  105,001)  in.  11).  at  X     ,,-.. 
M,.  —  2,760  X  —rx—  ~  —  I05,0«)»i  in.  lb.  at  Xi.        ' 


■-;'  vThe    moments    thus    obtained    are    all    that    are    necessary    to 

•:•  ■..  i  •/■•  :••■•  :-.■■■.  '; '•  ^    '•;  ■■.■■■,:■:'- ..^  ■■-.'.•■.  ■.--■Vr  '  ,%<•>     ^  ■-;.■;••'  v 


When  the  brakes  are  ajjplied  the  retai  cling  force  at  the  rail 
has  for  its  reaction  an  opposite  and  equ  d  force  at  the  center 
plate.  The  pull  of  the  brake  rod,  one  nd  of  which  is  con- 
nected to  the  brake  levers  on  the  car  Ix  dy,  and  the  other  to 
truck,  is  also  against  the  center  plate.  1  he  sum  of  these  two 
forces  is  the  horizontal  load  at  the  center  plate.  In  some  cases, 
however,  the  brake  rod  pull  is  countcrba  anced  bv  another  rod 


puIUng  on  the  truck  levers  in  the  oppos 


te   direction,   this    rod 


/     "i'''  ^»^    •''-■-."'      t''\" •'■'•■'/  .-■' 
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■^w 


having  one  of  its  ends  connected  to  the  car  body.  \\'ith  such 
an  arrangement  there  is  no  horizontal  reaction  at  the  center 
plate  due  to  the  pull  of  the  brake  rod.  The  bolster  is  sup- 
ported horizontally  in  vertical  guides  at  each  end.  These  i)rovide 
the  reactions  for  the  horizontal  load  at  tlie  center  plate,  and 
we  have  a  simple  beam  supported  at  the  ends  with  the  load 
in  the  middle.  The  fiber  stress  due  to  vertical  bending  plus 
the  stress  due  to  horizontal  bending  must  not  exceed  the 
permissible  maximum  working  stress  of  the  material.  .;:./= '"• 
When  ])assing  over  sharp  cur\cs,  switches  and  frogs  oiie  of 
the  very  noticeable  effects  is  an  abrupt  sidewise  lurching  of  the 
car.  The  office  of  the  swing  hangers  is  to  allow  the  bolster 
to  move  laterally  in  order  to  avoid  shock.  This  movement  is 
usually  limited  to  less  than  two  inches,  and  is  checked  by  the 
use  of  helical  springs  of  proper  capacity,  but  if  the  hangers 
are  sufficiently  short  no  springs  are  required.  ^^-^  -  ■■■''- 
■  ■.r-.The  correct  length  of  hangers  for  use  with  or  without  springs 


fi--— —If- *'  CenferPfafe 

■Point  of 
Suspension 


,        SJde 

y/y/^Bearing 

Bofshr 


a  Bolster  Hanger 


Fifl.   4 


may  be  calculated  when  the  limit  of  the  speed  of  the  train  on 
curves  is  known.     In  Fig.  4  let  .  ^  ,  ..   ,     ' 

,  !•'  —  cciitrifupal  force  per  11).  of  train  on  the  curve.  >'■  ..-,^  v  V^  "!•  . 
•'■^. '•''.''..,'  y  =  permissible  speed  of  train  in  miles  per  hour.  .  ;  ;■■  ■,\.-  '  ■  ..■■^...  ■  -.' 
-;•"• '.i  "'■■■■•  A^  =  Pi  +  P;  =:  weight  on  the  four  hangers.  :_-.  .■...•.•.••■;-■•,•-.   '~  . 

"V   -V    •-    i't    =:  the  required   length  of  hangers  in  inches.  .'     "■    '    '  "•         ''  ■   ' 

"".'•;   -T    =   the  required   lateral   resistance   in   pounds  of  the  spring  when 

■    ■  ; y.  ■'■''  solid. 

-  ■  ;.■•;..■; -'^.    n    =  the   lateral    movement   of    Iwlster   in    inches.      .,:•.'.  ..r.'  '•;      ■.-•". 
.-•...■•... vi    ni     rr  vertical   height  center   to  center  of  the   hanger. •,-•;  ":":■"•!  •~-t.  ."'.:> 

••-.■'■".'  ,.  in  inches  =  1/0-  —  n-.  .■" -l-.  ,'.'\. ■;'.'•     '"'   " 

Taking   moments   about    the    point    of    suspension  ':.■':    t*^,    ^   ; 

••'■:■■.•./■.■     ^'"  =    ^^^''"  —  T)  7n  or  m  =  "       i,  v,*v.^.-i-.i.;.'.,i.<47)i.' 

■...•  ':■;-••-•  •■■  \v  r  —  1  '    -      •    ■  ■  '■'■'•■ 

:'\;"   For  a  body  weighing  one  pound,  the  centrifugal  force  will  be 

as  follows;    .,  v. 

-  ■■.■•:•  I*"  =^  .0001 16.S  y-  on  10-deg.  curves.  ■  .•  .'  •.;.•'•■■■■ -1'  ■■ 
■■■;  .•.■-■:.••.'.■■.;:"■■-"-  F  =  .00017.S  y-  on  I.^-deg.  curves.  .  'r '.'.^  ■;..■!.••■,'  ■ 
■•,■•;  ■    F  —  .000233     y-  on  20-deg.  curves. 

'.■  Substituting  in    (47),  the  length  of  hanger   for  any  value  of 
F  and  any  weight  of  car  is       ;f  "•  ■   :  ,  :\"-   ■•  v  ■■'_'.,  ."■-,/  ;^v:^  v ".'    " 


.'■.-..    -:■■•,:        .'•..•,.•.„-••■        -  //  \V  \-'  -:    '.     ■■.,••■     ■    ■'■■■"■■■■         '■■.■■"• 

V;:;.-v-  V  -'  "■  ■  /••         G  =  n  \/(^^^rp — -^J    -\~  1      ..  ...;;.^y.,;:..i,>>i;.>(#8>. 

•'  .  -,    '     ^^^  ^^^  resistance  required  of  the  springs  is  ..-'  f^\  "i^^^^-^  y''y'^'. ':■'':■. 

-;    "'^■.:' ;.■:.:'''  >■-;■  ;•;■;;  :■  T- W^F—  ^  i\.,_^r,) .^:(::^,i;:^.^.-.;y^,'.^^cm: 

•'.:  .:•.•;•  .^.rdm/i/t'. — Assume   the    following   conditions:  ■■'....' 

■  /•  ".    ^'  y     =  3.=1  m.p.h.   ir_   the  limiting  speed  of  the  train  on  a  15-deg.  curve.  ■••;•  • 

-.'"■..    ■'■    ,  ^^  =  .t2,ihmi  111.  =  weight  on  all  hangers  of  the  Iwlster. 

■•  ^'■.^!..:'  n    =  2  in.   —   lateral  movement   of  bolster  each  side  of  center  line. 

■;■  ';  I-';.  T  =  (I. 

.  .':...".^      For  a  l.^-dcg.  curve  at  35  m.p.h.,  the  value  of  centrifugal  force 

■■}•■;'.' I  \     per  lb.  of  train  weight  is  -  ^    .  ./•  .  ;..     ^^  :  r;.;.:-    --   ••  .  \'V  V'/  ^^: 

y-;  ;■'    .^  V  =  .tiooi7S  X  35*  =  0.214  ^V-^: 

•y •'■■■.-;.-■:-  Substituting  in   (48),  the  length  of  hanger  is  found  to  be      •; 

.^f-'/Jfy^.y^^^  correct  length  of  haniicr  for  use  without  springs  is  9.55  in. 
,;'".'.■:-;     Suppose,    however,    that    because    of    limitations    in    design    two 

'■-^v  i    hangers  18  in.  are  to  be  used.     By  formula   (49) 

:.;;::V-':.;V-,  ■■■:  ,'--.^:/-^i;-:-[r-:^ry-.,  .-.y-'-:. ,:;:■■■-:■:     ,  -.  .■;^  :•:;_;• 

;>.-i;:  : .:  :.:T=52fi(i(i  X  {o.zii  -■y==^)  =  3.36oib.  ,.v.;i-;.7 

.■.:..';■..•     A  spring  will  be  required  having  a  maximum  resistance  of  3,360 


lb.  to  check  tlie  lateral  swing  of  the  bolster  in  two  inches  with- 
out shock. 

Oblique  suspension  of  bolster  hangers  is  a  common  practice 
one  of  the  good  features  of  which  is  the  tendency  to  shift  the 
center  of  gravity  of  car  body  towards  the  inside  of  curves,  thus 
adding  to  the  stability  of  the  car  on  the  rails.  However,  the  ad- 
vantage of  inclined  hangers  is  somewhat  doul)tful,  as  the  arrange- 
ment necessitates  the  use  of  a  spring  plank,  which  is  loaded  as  a 
strut,  the  horizontal  components  of  the  weight  on  the  hangers 
acting  at  the  ends.  In  some  cases,  on  account  of  clearances,  the 
spring  i)lank  mu.^^t  be  made  heavy  enough  to  bear  eccentric  load- 
ing, which  adds  to  the  weight  of  the  heavy  construction  and 
results  in  a  few  hundred  pounds  more  dead  weight,  from  w hicli 
no  adetjuate  advantage  is  obtained.  Owing  to  the  comparatively 
low  center  of  gravity  of  steel  cars,  the  stability  on  tlte  rails  is 
well  on  the  side  of  safety  and  vertical  suspension  with  lateral 
motion  springs  is  more  desirable,    ^n...  :;,''.;-rv;r.:;>;    i-^.-^^ 

A  t\  pe  of  hanger  from  wiiich  more  is  to  be  gamed  tlian  from 
inclined  hangers  is  a  vertical  hanger  with  three  bearin.g  points 
at  the  top.  These  are  arranged  so  that  the  central  point  only 
acts  until  the  bolster  is  near  the  limit  of  its  swing.  The  bear- 
ing is  then  transferred  to  one  of  the  lateral  points,  thus  suddenly 
increasing  the  lever  arm  «  (Fig.  4)  by  the  distance  from  the 
central  to  the  lateral  point  of  suspension.  With  this  arrange- 
ment no  lateral   springs  are   required.    r£'-'^-'^.-'A-^'-:1'^Av:'''v'^:-, 


WHY  IT  IS  HARD  TO  GET  GOOD  C.\R 
.       INSPECTORS*..    .  .. 


;-::>';,:^.vv./>  ■■.••■•w.C  ;■    by  j.  h.  harrigan     '^_-^-''-  •^.'•■'.:-.--' •"•.V'-- 

"].  V-  •.  \;',;:   .\;,     Southern  Pacific  Company,  Sacramento,  Cal."!  V /,.,■ :.-. 

Tlie  demand  for  competent  car  inspectors  exceeds  the  supply. 
This  is  not  surprising  when  the  manner  in  which  these  men  are 
secured  is  taken  into  consideration,  together  with  the  knctwledge 
and  qualifications  necessary  intelligently  to  i)erform  this  work. 
An  intelligent  young  man,  Iteyond  the  age  when  he  can  be- 
come apprenticed  to  a  well-paying  trade,  out  of  a  job  and 
willing  to  do  anything,  applies  for  a  position.  If  he  is  placed 
on  the  shop  tracks  car  repairing,  he  will  in  time  become  familiar 
with  details  entering  into  car  construction  from  the  top  of  the 
rail  to  the  running  board.  Further,  if  he  has  shown  by  his 
in<lustry  and  ability  that  he  is  worthy  of  somethiuj;  l)etter  and 
indicates  a  willingness  to  qualify  as  car  inspector,  he  is  placed 
at  air  brake  work  and  by  close  application  liecomes  conversant 
with  the  principles  governing  air  brake  operation.  He  is  now 
ready  for  the  train  yard,  his  duties  as  he  passes  through  the 
various  stages  of  development  embracing  the  i)roper  care  of 
journals  and  journal  boxes  as  relates  to  oiling,  packing  and  re- 
brassin.g   repairs  of  such  defective  safety  appliances  as  can   be 

"looked  after   in  train  yards,   as   well  as  air   brake   defects   and 

ctheii-  light  repair  work.     After  lie  has  served  at  tliis  work  and 

has  proved  he  is  of  the  right  stuff,  he  is  promoted  to  the  position 

of  car  inspector.    This  period  of  training  should  cover  from  two 

to  three  years,   if   he   is   to   be   thoroughly   fitted    for   his   work, 

which  requires  a  working  knowledge  of  the  following  subjects: 

("ar  construction  from  top  of  rail  to  running  boanL  ■■."■,  -v"  •.    .  '•       "-■-:•.■ 
Air  brake  operation  and  repairs.  ''"'■'■.'!  !    •■'       " 

.Safety    appliances — standard    application — penalty     defects. 
M.    C.    B.    rules   of    interchange— delivering   line   and    owners"    responsibil- 
ity— whether  defects  existing  aflfect  interchange. 
l.oa<ling  rules — recommended  safe  practice — width  and  height  for  clearance. 

A  car  inspector  must  be  somewhat  of  an  executive,  inasmuch 
as  he  has  to  arrive  quickly  at  decisions  and  abide  by  his  judg- 
ment. He  cannot  be  vacillatory.  His  shop  experience  enables 
him  to  decide  whether  the  defect  is  such  as  to  affect  the  safety 
of  the  car  movetnent  and  whether  there  will  be  less  delay  to  re- 
pair it  in  the  train  or  switch  it  to  the  repair  tracksiV-  •    i-  .':  v  :" 

A  car  inspector  must  be  honest  and  not  indulge  in  sharp  prac- 
tice as  regards  repairs  to   foreign   cars,  but  live  strictly  to  the 

•Entered  in  the  Car  Inspectors'  Competition,  which  close.l  <)ctol)er 
1,    \''15.      For    first   prize   article    see    Xovember    issue,    page    57?. 
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spirit  of  the  M.  C.  B.  rules,  necessarily  implying  that  he  should 
have  a  working  knowledge  of  such  rules. 

A  car  inspector  should  see  that  his  employer  obtains  to  the  last 
farthing  all  the  benefits  of  the  labor  and  material  used  in  making 
repairs  to  foreign  equipment^-       ''i.-:\-  '■::>:.■■;'■■■■: /■-.':■■■:■,  i  '-i'      •'  " 

A  car  inspector  must  be  a  Safe  man;  never  taking  any  risks 
that  would  incur  personal  injur\-  to  himself  or  co-workers. 

A  car  inspector  must  be  thorough  in  his  work.  When  going 
over  a  train  he  must  not  simply  be  a  sight-seer,  but  assume  the 
role  of  an  investigator,  examining  closely  the  various  details 
that  affect  the  safety  of  operation.  To  do  this  he  must  bend 
his  back  and  look  underneath  the  car.  Any  carelessness  in  his 
inspection  will  show  up  in  subsequent  trouble  and  delay. 

A  car  inspector  should  subscribe  to  some  live  periodical  touch- 
ing on  mechanical  matters  relating  to  his  branch  of  the  work. 

A  car  inspector  when  he  shows  he  is  capable  of  handling  men, 
a  vacancy  occurring,  is  appointed  a  gang  foreman,  and  as 
further  opportunities  present  and  he  can  qualify,  he  will  be 
promoted  accordingly.  Here,  as  in  every  other  human  endeavor, 
promotion  is  not  always  rapid,  but  eventually  ability  will  be  recog- 
nized;  if  not,  it  has  its  reward  in  work  faithfully  done.      ..•'.■ 

As  to  the  decided  lack  of  proper  material  from  which  to 
develop  car  inspectors,  thorough  in  every  branch  of  their  work, 
I  attribute  this  condition  to  the  following  two  factors: 
i:  First,  rate  of  pay  is  not  commensurate  with  that  received  by 
employees  in  other  branches  of  the  railway  service,  ability  and 
knowledge  considered.  Cost  of  living  has  advanced,  but  car 
inspectors  are  receiving  practically  the  same  pay  as  they  earned 
10  and  20  years  ago.  .  ■■^:^v.:.i-  .<•■  ;{,.  •  :v  4  •.•.'/    "    ■^'' 

Second,  long  hours  of  service,  being  obliged  to  work  the  24 
hours  in  two  shifts.  Xo  doubt  this  condition  is  the  survival  of 
early  railroad  practice,  it  being  assumed  that,  owing  to  the  few 
trains  handled,  car  inspectors  were  not  employed  continuously. 
In  a  large  terminal  yard  to-day  an  inspector  is  on  his  feet  every 
minute,  every  daj'  in  the  week.  ..   ■  ..   .  .  ..-.,     .^ 


Vi  :^  EXPANSION  JOINT  FOR  WATER  HEATER 


•\j;v.;The   drawing   shows   the   method    employed    for    heating   the 
■J '  water    for    the    wash    basins    in    sleeping    and    parlor    cars    on 
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Application  and   Detail  Construction  of   Expansion   Joint  for  Water 
Heater  on   Canadian   Northern  Sleeping  and   Parlor  Cars 

the  Canadian  Northern.  The  unusual  feature  of  this  arrange- 
ment consists  in  the  application  of  a  special  expansion  joint 
which  does  away  with  the  trouble  previously  experienced  from 
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leaky  joints  caused  by  unequal  expansion,  which  is  difficult  to 
take  care  of  when  a  complete  screwed  joint  arrangement  is 
used.  The  construction  of  the  exp^sion  joint  is  clearly  shown 
in  the  engraving.  It  consists  of  a  $  in.  by  3  in.  by  f4  i"-  tee, 
one  end  of  which  is  screwed  to  the  3  in.  pipe,  while  the  other 
end  contains  a  reducing  bushing  and  stuffing  box  through  which 
the  V/i  in.  pipe  passes,  provision  l>eing  made  against  leakage 
by  the  use  of  a  brass  pipe  gland  4nd  packing.  This  arrange- 
ment was  developed  imder  the  di|-ection  of  A.  L.  Grabum, 
mechanical  engineer,  Canadian  Northern,  Toronto,  Ont.  ^, 
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BY  G.  C.  SLARROW 
General  Foreman  Car  Inspectors.  Pennsylvania  Railroad,  Baltimore,  Md. 

First  of  all,  who  and  what  is  a  ca|  inspector?  What  relation 
has  he  to  one  of  the  greatest  industries  of  the  time?  Outside 
of  the  movement  of  a  car,  or  a  train  pf  cars,  this  man  is  entirely 
responsible  at  most  times  for  all  ca*s.  He  is  held  responsible 
for  ordinary  yard  inspections  coverinc  all  parts  that  are  open  to 
the  very  closest  inspection,  the  onli-  excusable  defects  being 
those  hidden  from  ordinary  inspectiob,  commonly  termed  "con- 
cealed parts."  He  must  be  thorough^\'  familiar  with  all  lading 
loaded  in  open  cars,  and,  in  a  great  nany  cases,  discern  bulged 
and  irregular  conditions  brought  about  by  the  improper  loading 
of  closed  cars.  He  is  called  upon  to  make  inspections  on  the  road, 
at  stations  and  piers,  or  on  individual,  private  and  industrial 
sidings ;  such  inspections  covering  toe  loading  of  both  open 
and  closed  cars.  The  instructions  with  which  a  car  inspector 
must  be  familiar  are  too  numerous  Co  mention,  the  most  im- 
portant being  United  States  safety  appliances  requirements, 
M.  C.  B.  rules  of  interchange,  air  btake  and  train  air  signal 
rules,  book  of  rules  (general),  transp<irtation  of  explosives  and 
other  dangerous  articles,  rules  of  loading,  dimension  book  of 
cars  and  lading  for  clearance  limits,  pre  regulations,  etc.  He 
is  also  required  to  pass  a  rigid  examin 
as  well  as  on  air  brakes.  He  must 
cellaneous  instructions  issued  from  ti 
his  work.  This  outlines  pretty  clearly 
of  a  car  inspector. 

The  car  inspector's  position  is  something  like  that  of  a  doctor; 
the  man  carrying  the  hammer  may  be;  classed  as  a  "doctor  of 
cars."  The  doctor  of  medicine  finds  it  essential  to  get  all  the 
knowledge  he  can  about  the  anatomy  of  a  human  being  before 
he  attempts  to  practice  upon  them.  In  a  sense  it  is  just  as 
essential  that  a  car  inspector  know  thd  physical  weaknesses  of 
a  car  before  he  attempts  to  fill  the  position  of  car  inspector. 
The  following  method  appears  to  be  ithe  best  to  familiarize 
himself  with  these  weaknesses:    '•"■••..-' ■••.'    '.:.     A'  ..•?■'■'"    ' 

First  of  all,  wherever  possible,  place!  the  man  in  a  position 
where  he  will  become  familiar  witli  hot*  freight  and  passenger 
cars.  Have  him  understand  that  if  Ije  desires  to  hold  the 
position  of  car  inspector,  he  must  familiarize  himself  with  all 
the  rules  of  the  work,  it  being  understood,  of  course,  that  he 
will  first  be  employed  as  a  car  cleaner,  car  oiler,  or  car  repair- 
man. Have  the  applicant  pass  the  sight  and  hearing  examination 
and  air  brake  examination  while  employed  in  the  capacity  of 
one  of  these  classes  and  arrange  to  work  him  in  the  place  of 
regular  men  off  duty,  and,  wlierever  possfl)le,  with  an  older  man. 
Have  him  understand  that  he  can  go  to  tjhe  gang  leader  for  any 
information  that  he  desires,  and  have  the  gang  leader  under- 
stand that  he  is  to  instruct  the  man  as  1^  his  work.  This  will 
turn  out  competent  car  inspectors.  It  will  generally  be  from 
two  to  four  years  before  the  man  gets  a  regular  position ;  during 
all  this  time  he  is  fitting  himself  for  it,  and  it  goes  without 
saying  that  when  the  opportunity  presents  itself  he  will  be 
thoroughly  familiar  with  the  work.  So  »iuch  for  the  ordinary 
car  inspection  work. 


Interchange  work  is  a  branch  of  the  car 
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that  requires  a  man  with  a  complete  knowledge  of  the  M.  C.  B. 
rules.  A  man  with  a  short  experience  as  car  inspector  cannot 
make  good  in  such  a  position.  Generally  speaking,  the  position 
of  interchange  inspector  pays  better,  as  it  carries  with  it  more 
responsibility.  There  is  no  doubt  but  what  there  are  a  great 
many  car  inspectors  who  do  not  take  any  interest  whatever  in 
the  interchange  work  from  the  fact  that  they  do  not  come  in 
contact  with  it,  and  the  interchanging  of  cars  is  an  added  feature 
to  the  duties  of  an  ordinary  car  inspector.r>.  V..o  r.;i;.;v,  :/~j/"':^^- 
Seniority  should  not  govern  the  appointment  of  an  interchangie 
inspector.  It  would  seem  rather  that  the  appointment  should 
be  based  on  alertness  and  aspiration  for  that  class  of  work.  The 
first  step  in  his  development  should  be  to  familiarize  himself 
with  all  the  M.  C.  B.  rules  of  interchange,  etc.,  while  he  is 
working  as  an  ordinary  car  inspector.  He  should  be  allowed  to 
work  in  the  place  of  regular  men  off  duty  at  interchange  points 
whenever  possible;  always  at  points  where  there  is  more  than 
one  interchange  inspector  stationed,  which  will  insure  the  proper 
supervision  of  his  work  by  an  older  interchange  man.  Both 
the  gang  leader  and  the  older  inspector  should  be  instructed  to 
watch  the  man's  work  and  give  him  all  the  information  they 
can  concerning  the  duties.  When  a  position  is  open  for  the 
man  he  should  be  placed  at  a  point  with  an  older  man  for 
a  while  until  he  is  thoroughly  familiar  with  interchange  work. 
-,'  The  duties  of  a  car  inspector  vary  according  to  local  conditions. 
In  some  cases  they  do  nothing  but  inspect  cars ;  in  others  they 
make  repairs  in  the  yards,  where  no  repairmen  are  located. 
There  are  points  where  no  oilers  are  located  and  the  inspectors 
do  all  the  oiling.- >--^n  .;>/•--:  ^■  .  :..^5;  -v'^-;  ^-  iV-v-*^,^  ^■-V  f  ^ 
V  The  chances  are  very  remote  for  promotion,  the  only  promo- 
tions open  to  car  inspectors,  as  a  general  rule,  being  to  positions 
as  interchange  inspectors  and  gang  leaders.  The  difference  in 
the  compensation  is  slight.  From  experience  I  would  say  that 
about  8  per  cent,  of  the  car  inspectors  are  promoted  to  one  or 
the  other  of  these  positions  during  their  time  of  service.  ... 


PROPER  HANDLING  OF  EQUIPMENT" 


.y>A;  BY  E.  E.  BETTS  l^.^-?  ■"'-.■ 

Superintendent  Transportation,  Chicago  &  Nortli  Western 

It  is  generally  admitted  that  the  present  practice  for  handling 
foreign  cars  by  the  transportation  and  mechanical  departments 
results  in  great  economic  losses  to  the  railroads.  Under  the 
present  practice  of  using  cars  regardless  of  ownership  it  is  of 
common  occurrence  that  their  absence  from  home  lines  is  in- 
definitely prolonged.  They  run  without  proper  mechanical  at- 
tention from  one  road  to  another,  their  condition  growing  stead- 
ily worse  until  they  become  a  menace  to  the  safety  of  trains 
and  dangerous  to  life  and  limb.  They  are  then  taken  out  of 
service.  They  may  be  patched  up  and  sent  limping  home  for 
the  owner  to  rebuild  or  destroy,  or,  perhaps,  that  is  done  by 
the  road  having  the  old  worn-out  cripple  in  possession  when 
it  finally  lies  down  and  can  go  no  farther,  but  in  any  event  the 
results  are  the  same — the  owner  pays  the  bill  and  is  most  in- 
jured by  the  practice  of  neglect.      •  ;':••  /'l-; 

A  car  absent  from  the  home  line,  we  will  say  six  years  (and 
that  is  not  unusual),  becomes  afflicted  with  old  defects,  some  of 
them  owners'  defects,  others  users'  defects.  The  car  is  finally 
tak;en  out  of  service,  and  is  then  offered  in  interchange  to  a 
road  which  is  known  in  our  parlance  as  the  "home  route."  The 
home  route  line  rejects  the  car  on  account  of  its  condition,  and, 
pending  a  settlement  of  the  question  as  to  who  is  responsible 
for  its  condition  and  should  make  the  repairs,  it  is  held  at  the 
interchange  point  until  the  per  diem  accruing  thereon  is  fre- 
quently many  times  greater  than  the  cost  of  the  repairs  would 
amount  to. 

In  other  cases,  especially  in  large  terminals  like  Chicago,  the 

•  Abstract  of  paper  presented  at  the  September  meeting  of  the  Western 
Railway  Club.  As  explained  by  Mr.  Betts,  this  paper  was  also  presented 
to  the  General  Superintendents'  Association  of  Chicago  as  a  report  of  a 
special  committee,  of  which  Mr.  Betts  was  chairman,  appointed  to  make  a 
itudy  of  the  handling  of  equipment. 


failure  to  inspect  and  properly  repair  cars,  and  the  attempt  to 
pass  them  from  one  road  to  another  in  defective  condition, 
create  a  heavy  terminal  expense  where  belt  lines  are  used  as 
intermediate  links,  and  greatly  increase  the  per  diem  earnings 
of  idle  and  unserviceable  cars. 

The  failure  to  keep  cars  in  repair  applies  to  all  railroads  in 
greater  or  less  degrees.  Probably  no  railroad  is  free  from  that 
charge.  In  some  cases  it  is  undoubtedly  a  studied  policy;  in 
others  it  is  chargeable  to  a  lack  of  facilities,  indifference  and 
carelessness  of  employees,  and  various  other  reasons,  but  in  our 
judgment  under  any  and  all  circumstances  it  is  a  mistaken 
policy,  because  the  interests  of  railroads  are  linked  together  in 
this  proposition  so  that  what  injuriously  affects  one  injuriously 
affects  all. 

One  of  the  fundamental  principles  of  the  Master  Car  Builders' 
rules  is  that,  "Each  railway  company  must  give  to  foreign  cars, 
while  on  its  line,  the  same  care  as  to  inspection,  oiUng,  packing, 
adjusting  brakes  and  repairs  that  it  gives  to  its  own  cars."  This 
virtually  makes  the  attention  which  a  road  gives  to  its  own 
cars  the  standard  it  should  give  to  foreign  cars. 

If  this  may  be  taken  as  a  declaration  of  principles,  it  is  open 
to  construction  by  the  individual,  and  is,  therefore,  of  little  or 
no  value  for  the  government  of  such  interests  as  are  combined 
in  this  proposition,  and  which  the  Master  Car  Builders'  Asso- 
ciation is  supposed  to  protect  and  to  properly  provide  for.      ■  - . 

The  Master  Car  Builders'  rules  make  owners  responsible  for, 
and  therefore  chargeable  with,  the  repairs  to  their  cars  necessi- 
tated by  ordinary  wear  and  tear  in  fair  service,  so  that  defect 
cards  will  not  be  required  for  any  defects  thus  arising,  and,  if 
we  are  able  to  construe  this  rule  properly,  it  is  based  on  the 
idea  that  cars  afflicted  with  defects  that  owners  are  responsible 
for  may  be  returned  to  the  owners  for  repair,  and  here  we 
believe  is  the  cause  of  all  our  difficulties  where  the  mechanical 
department  is  involved,  because  it  virtually  permits  railroads  to 
avoid  making  repairs  to  cars  and  permits  them  to  be  sent  home 
for  that  purpose.  We  believe  this  to  be  a  fatal  defect  in  the 
Master  Car  Builders'  rules.  ^v  v?  ;-A-^. -V.-ii:   -•/>",:-     ..y 

Box  cars  are  loaded  promiscuously  by  railroads  which  have 
no  direct  connections  at  Chicago.  When  they  enter  the  Chicago 
territory,  they  are  pooled,  loaded  anywhere  and  everywhere  and 
their  absence  from  owners  covers  long  periods.  Result — The 
cars  lose  the  channels  of  "home"  (no  short-routing  being  per- 
mitted) except  by  circuitous  routes  resulting  in  excess  mileage 
and  the  handling  lines  are  unwilling  to  repair  them,  each  rail- 
road basing  its  justification  for  the  refusal  to  repair  cars  upon 
the  short  period  the  cars  are  in  its  possession.  ../■•'"-:.;. 

In  large  terminals  like  Chicago,  some  one  should  have  ar- 
bitrary power  to  schedule  cars  for  repairs  under  Rule  120  and 
check  up  to  see  that  they  are  properly  made — then  the  theory 
and  practice  under  M.  C.  B.  rules  1  and  120  become  consistent 
and  effective,  and  such  box  cars  which  have  no  direct  connection 
with  car  owners'  railroads  will  be  repaired  and  placed  in  re\'- 
enue  service.  Until  a  change  is  made  along  these  lines,  our 
difficulties  w-ill  continue.      \  ■         ""  ''    .     -/  'I  \. ..  <<^-   <■-' ' 

^Another  principle  fully  set  forth  in  the  Master  Car  Builders' 
rules  is,  that  cars  offered  in  interchange  must  be  accepted  if 
in  safe  and  serviceable  condition,  the  receiving  road  to  be  the 
judge.  The  owners  must  receive  their  own  cars,  when  offered 
home  for  repairs,  at  any  point  on  their  line,  subject  to  the 
provisions  of  the  rules.  This  is  indefinite.  It  confers  a  lati- 
tude upon  the  receiving  line  which  everybody  recognizes  as 
being  eminently  proper,  as  naturally  the  right  to  determine  the 
safety  and  serviceability  of  cars  to  suit  the  receiving  line  rests 
with  itself,  and  from  that  decision  there  can  be  no  appeal. 
It  may  refuse  the  car,  and  there  the  matter  seems  to  hinge. 
There  is  no  standard  of  principle  in  such  a  rule  as  that, 
and  it  can  only  result  in  endless  disputes,  bad  delays,  useless 
expense,  and  just  as  soon  as  you  appeal  from  the  decision  of 
the  receiving  line  you  take  away  the  right  conferred  by  the 
rule,  and  the  rule  then  becomes  void  and  of  no  effect. 
;.  Illustrations  are  not  wanting  to  show  in  the  most  emphatic 
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;:inanner  that  the  amount  of  unnecessary  mileage  incurred  by 
railroads  in  moving  cars  in  an  opposite  direction  from  home 
in  order  to  uet  them  home  is  almost  lieyond  hclief. 

If    we   are   to    secure   proper    and    unrestricted    movement    of 

>,  cars,  and  be  able  to  employ  them  to  their  fullest  extent,  they 

■'must  be  kept  in  repair  by  the  mechanical  department.  This 
seems  to  be  a  simple  proposition  on  paper,  and,  inasmuch  as 
repairs  that  owners  are  responsible  for  can  be  charged  with 
a  profit,  we  believe,  to  the  road  making  them,  the  work  should 
be  done,  and  we  can  see  no  reason  why  it  is  not,  unless  the 
question  of  facilities,  labor,  supply  of  materials  and  other 
mecnanical   disabilities   make  it   impossible.     Where   that   is  ttie 

'.'  lease  the  cheapest,  best  and  most  rational  thing  to  do  i)cfore 
the  car  becomes  in  a  dilapidated  condition  is  to  send  it  home 
direct  to  the  owners  and  let  tiiem  repair  it,  and  such  a  car 
should  not  be  made  to  travel  2,000  or  3,000  miles  in  order  to 
cover  an  intervening  area  of  100  miles  or  less.         ■  ?  :.'  •.  •  • 

.';.:•  The  judgment  of  the  mechanical  department  is  accepted  by 
the  transportation  department  in  all  cases  where  the  safety  and 
serviceability  of  cars  are  concerned.  At  all  interchange  points 
rigid  inspection  should  be  maintained.  Cars  that  are  offered 
in  interchange  under  load  not  in  serviceable  condition  should 
be  transferred,  and  the  empty  returned  to  the  delivering  road, 
but  if  the  transfer  of  the  shipment  is  impracticable,  some  ar- 
rangement should  be  made  to  send  the  car  through  to  destina- 
tion, provided  that  it  is  safe,  and  when  unloaded  at  destination, 

y  if  it  is  wanted  for  a  return  load,  or  a  load  in  another  direction, 
the  road  using  the  car  should  make  all  necessary  repairs,  or 
should   return  it  to  the   road   it  was  received   from  to  be  con- 

H.tinued  homeward  so  that  the  owner  may  make  them. 

Individuals  will  differ  as  to  what  is  or  is  not  a  serviceable 
condition,  and  for  that  reason  if  it  is  possible  to  define  it,  in 
a  general  way,  at  least,  it  should  be  done.  There  should  be  a 
standard  of  excellence  for  a  freight  car  which  shall  govern 
inspection,  and  a  matter  of  such  vital  importance  to  the  rail- 

V.  roads  ^Iioiild  be  regulated  by  well-defined  mechanical  rules. 
■'■'  The  remedy  for  the  troubles  that  afflict  the  car  supply,  the 
handling  of  cars  so  far  as  the  transportation  department  is 
concerned,  is  to  be  found  in  the  movements  of  empty  cars  in 
a  homeward  direction  bj'  the  shortest  and  most  direct  route, 
the  initials  of  the  cars  to  be  the  ruling  guide,  no  other  marking, 
carding  rules,  or  regulations  being  necessary. 

The  committee  also  offered  a  series  of  resolutions  to  be  re- 
ferred to  the  Master  Car  Builders'  Association  and  to  the  special 

'\  committee  of  25  mechanical  and  transportation  officers  to  be 
appointed  by  the  president  of  the  American  Railway  Association, 
in  accordance  with  action  taken  at  its  recent  meeting  in  New 
York.  The  resolutions  urged  that  the  Master  Car  Builders' 
Association  considered  the  adoption  of  a  standard  of  mainte- 
nance for  all  equipment  offerable  in  interchange,  and  the  elimi- 
nation of  an  interpretation  issued  by  the  Master  Car  Builders' 
Association  under  date  of  January  1,  191. ^,  in  M.  C.  B.  circular 
No.  16,  under  which,  the  committee  declared,  "loaded  foreign 
cars  may  be  delivered  in  bad  order  to  a  connection  and  by  it 
hauled  to  destination,  and  eventually,  regardless  of  the  length 
of  time,  be  returned  empty  to  the  delivering  line,  if  in  the 
same  physical  condition,  thus  defeating  the  intent  of  M.  C.  B. 
rules  1  and  2,  which  provide  for  repairs  to  such  cars."  The 
M.  C.  B.  .Association  was  also  earnestly  requested  to  take  such 
further  action  as  will  make  obligatory  the  handling  of  bad  order 

r.^'cars  strictly  in  accordance  with  the  present  terms  of  M.  C.   B. 
,:.. rules  1  and  2,  and  provide  for  the  handling  of  bad  order  cars 
under  the  following  principles  : 

Cars  to  be  accepted  in  interchange,  either  loaded  or  empty, 
must  conform  to  the  standard  of  maintenance  to  be  agreed  upon. 
A  loaded  car  destined  to  a  point  within  the  limits  of  the  ter- 
minal at  which  it  is  delivered,  or  a  car  which  must  be  trans- 
ferred on  account  of  bad  order  (not  complying  with  this 
standard  of  maintenance),  must  be  accepted  if  safe  to  run  and 


must  be  repaired  by  the 


:iie  receiving  line  in  order 
lich  mav  be  made  under 


carded  with  Bad-Order- Return- When-^mpty  cards,  or  bad-order 
transfer    cards,    to    be    returned    emptj-    to    the    delivering    line. 

A  car  not  conforming  to  the   statultird   of  maintenance  to   be 
adopted,  accepted  by  a  receiving  line, 
unloading  line  when  empty,  or  returnel  to  its  owner*. 

Cars   belonging  to   roads   with   \vhi<  h   delivering  line  has   no 
connection  must  not  be  transferred  by 
to  save  per  diem  or  avoid  repairs,  w 
load,  when  such  cars  are  loaded  in  a  liomeward  direction.    •  "v.' 

Another  resolution  referring  to  good!  order  foreign  cars  stated 
that  a  condition  has  arisen  whereby  foreign  cars  are  not  han- 
dled in  accordance  with  the  present  car  service  rules,  that  under 
these  conditions,  during  a  slump  in  liiisiness,  foreign  cars  are 
back-hauled  thousands  of  miles  ove  ■  the  various  circuitous 
routes  the  cars  may  ha\  e  traversed  under  load  in  order  to 
finally  reach  their  home.  The  American  Railway  Association 
Committee  was  urged  to  consider  the  revision  of  the  present 
car  service  rules  along  the  following  lines:      .  -Zv..  .•■'.■     ■    "«     ! 

All  equipment,  except  box  cars,  shall'be  considered  as  special 
to  the  line  owning  and  shall  be  returned  to  the  owners  in 
home  route  and  a  penalty  applied  for  any  misuse  sufficient  in 
amount  to  make  the  diverting  of  a  car  prohibitive.  \;.;Vv>."/ 

I'.ox  cars  may  be  loaded  in  a  homewjird  direction  regardless 
of  the  route  via  which  they  were  received. 

Foreign  box  cars  belonging  to  a  dioect  connection  must  be 
delivered  to  and  received  by  that  ccpinection,  regardless  of 
whence  they  came,  except  cars  received*  in  switch  service. 

All  box  cars  of  individual  ow-nership  must  be  accepted,  by 
owner  at  any  junction  point  offered. 

Foreign  box  cars  belonging  to  a  road  with  which  the  holding 
road  has  no  connection  must  be  loac^d  for  home  or  in  a 
homeward  direction  or  into  home  territoi^',  regardless  of  whence 
they  come,  with  the  exception  of  cars  received  in  switch  ser- 
vice. Foreign  box  cars  may  be  returned  to  the  delivering 
line  empty  if  in  a  homeward  direction,  but  not  otherwise. 

In  the  event  there  is  absolutely  no  loiiding  of  any  kind  that 
will  take  a  foreign  box  car  loaded  in  a  licpneward  direction,  then 
provide  a  means  whereby  it  may  be  sha-t-routed  empty.        '■  •.- 

Make  a  reciprocal  arrangement  wherepy  one  road  will  haul 
cars  for  another  empty  and  equalize  on  al  mileage  basis  through 
the  medium  of  some  kind  of  a  clearing  house.  Such  an  arrange- 
ment will  provide  that  cars  hauled  empty  will  always  be  hauled 
in  the  right  direction,  instead  of  in  the  bpposite  direction.  "•;;,;; 

Discussion. — After  reading  the  paper  mr.  Betts  called  atten--^ 
tion  to  the  expense  entailed  in  shifting  the  bad-order  cars  about. 
In  the  Chicago  territory  1,445  bad-order  cars  were  returned  to 
the  delivering  line  on  account  of  mecharjcal  defects,  at  a  cost 
of  $7  apiece,  and  861  cars  were  offered  that  were  not  fit  for 
load.  In  one  year  29,779  loads  were  transferred  in  Chicago  on 
account  of  the  cars  being  in  bad  order  and  It  is  believed  that  most 
of  the  cars  were  loaded  when  in  that  condition.  Records  of  cer-' 
tain  bad-order  cars  show  that  they  made  24  and  30  moves  before 
they  arrived  home.  | 

J.  R.  Cavanagh,  superintendent  car  servi<le,  C,  C,  C.  &  St.  L., 
presented  a  written  discussion  favoring  a  Igeneral  car  pool  and 
the  repairing  of  the  cars  in  pool  shops.  He  believed  that  such 
a  pool,  under  the  joint  jurisdiction  and  sup<  rvision  of  the  Ameri- 
can Railway  Association,  the  Master  Car  Builders'  Association 
and  the  general  traffic  associations,  would  give  good   results. 

A.  E.  Manchester,  superintendent  of  motive  power,  C,  M.  & 
St.  P.,  believed  that  too  much  repair  work  was  being  done  to 


•<-■;•>• 


provision  should  be 
leave  the  home  line. 


perpetuate  certain  classes  of  cars  and  that 
made  whereby  these  cars  not  be  allowed  to 

W.  E.  Symons  called  attention  to  the  ve-y  small  mileage  the 
average  freight  cars  make  per  day,  believing  that  there  is  much 
to  be  done  by  the  railroads  in  having  the  ca^s  promptly  unloaded 
and  returned  to  service.  He  believed  that  i  the  roads  were  not 
prepared  to  keep  the  cars  in  the  condition  recommended  by  Mr. 
Betts  in  his  paper.  J.  J.  Hennessey,  master  car  builder,  C,  M. 
&  St.  P.,  agreed  with  Mr.  Symons  in  this  respect,  and  believed 
that  the  paper  presented  by  Mr.  Betts  was  tAo  much  of  an  ideal. 


'/■*'■  • 
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RECLAIMING  MATERIAL  AT  LOCAL  SHOPS 


BY  E.  A.  MURRAY  y:  ' 

Master  Mechanic,  Chesapeake  &  Ohio,  Clifton  For^e,  Va. 

The  salvaging  of  scrap  material  has  received  a  great  deal  of 
attention  during  the  last  two  or  three  years,  and  the  saving  to 
be  effected  by  repairing  or  reworking  material  which  reaches 
the  scrap  yard  is  now  quite  generally  appreciated.  Much  that 
has  been  written  on  this  subject,  however,  has  dealt  with  recla- 
mation at  the  central  scrap  yard.  There  is  much  material  which 
can  be  reworked  at  division  points  and  placed  in  service  without 
bcin;,'  collected  at  the  central  scrap  yard  and  this  phase  of  the 
problem  has  been  given  especial  attention  at  the  Clifton  Forge 
shops  of  the  Chesapeake  &  Ohio. 

Both  car  and  locomotive  parts  are  handled,  as  well  as  con- 
siderable track  material,  and  a  number  of  special  devices  have 
been  installed  which  are  almost  exclusively  used  in  reclama- 
tion work.  Of  the  car  material,  some  is  repaired  and  again 
placed  in  service,  while  other  parts  are  reworked  and  made  use 
of  for  other  purposes.     Freight  car  truck  arch  bars  are  gener- 


Device  for  Straightening    Bent  Axles 

ally  removed  because  of  cracks,  and  in  some  instances  are  re- 
moved in  order  to  be  replaced  with  heavier  bars.  At  this  point 
we  use  a  number  of  switch  engines,  and  find  this  material  suit- 
able for  step  brackets  for  the  front  and  rear  ends  of  switch 
engines.  The  surplus  material  of  this  kind  is  sent  to  the  main 
shop,  where  it  is  reroUed  into  round  iron. 

Metal  roofing  which  is  removed  from  cars  is  used  for  several 
purposes.  It  is  converted  into  locomotive  tinware,  and  has  been 
found  to  give  more  satisfactory  service  than  can  be  obtained 
from  the  tin,  as  it  will  withstand  more  rough  treatment.  It  is 
also  useful  in  repairing  buildings  which  would  otherwise  require 
the  use  of  corrugated  iron.  In  some  instances  it  has  been  used 
in  siding  up  new  buildings,  the  frames  of  which  may  have  been 
made  from  old  car  sills,  thus  making  it  possible  to  build  without 
requesting  an  appropriation.  It  has  been  found  that  a  greater 
number  of  wooden  sills  are  being  removed  now  than  hereto- 
fore, due  to  the  use  of  heavy  power  and  long  trains  with  no 
perceptible  increase  in  the  strength  of  the  cars.  Aside  from 
their  use  in  the  construction  of  new  buildings,  sheds,  etc.,  the 
sills  are  of  use  in  building  platforms  and  repairing  shop  floors. 

Practically  all  the  old  grab  irons  on  cars  fail  to  meet  the 
requirements  of  the  safety  appliance  standards  of  the  Interstate 
Commerce  Commission,  and  large  quantities  of  them  have  been 
removed  from  cars  which  are  unsuitable  for  further  use  as  grab 
irons.  This  material  is  utiHzed  in  making  rivets  for  steel  car 
repairs,  and  it  has  been   found  that  these  rivets  serve  the  pur- 


pose as  well  as  those  made  from  new  material.  A  large  saving 
has  been  effected  on  this  item  alone,     ^v 

Included  in  the  car  material  which  may  be  reclaimed  and  again 
used  for  its  original  purpose,  may  be  mentioned  couplers,  coup- 
ler knuckle  pins,  cast  iron  car  wheels,  bent  axles,  brake  beams, 
brake  spreader  rods,  pressed  steel  oil  boxes  and  springs,  both 
coil  and  elliptic.  Where  the  coupler  is  bent  in  the  body  or  the 
knuckle  pin  holes  are  spread  through  the  action  of  a  broken 
knuckle  pin,  the  coupler  may  be  made  serviceable  again  at  « 
very  small  cost.  Knuckle  pins  which  have  been  lient  are  heated 
to  a  cherry  red  in  an  oil  furnace,  are  examined  for  cracks  or 
other  defects  and  are  then  straightened  and  returned  to  service. 

AH  cast  iron  car  wheels  which  have  been  condemned  and  re- 


Hoist  for  Loading  Scrap  Wheels 

moved  because  of  flat  spots,  are  shipped  to  the  main  shop,  where 
they  are  ground  at  a  cost  of  45  cents  each.  One  of  the  illus- 
trations shows  a  pneumatic  hoist  used  for  loading  these  wheels 
and  other  scrap  wheels.  It  is  located  close  to  the  scrap  wheel 
storage  platform  and  enables  a  car  to  be  loaded  with  wheels 
in  a  very  short  time.  It  consists  of  two  cylinders,  each 
60  in.  long,  made  up  of  five  10-in.  brake  cylinders  placed  end  to 
end  and  held  in  position  by  six  long  bolts  passinj:  through  heads 
of  5^-in.  steel  plate  at  either  end.  These  cylinders  are  placed 
vertically  in  a  pit  and  a  platform  65  in.  long  by  Z7  in.  wide 
is  supported  at  the  top  of  the  2-in.  piston  rods.  Guide  bars 
of  ^8-in.  by  3-in.  iron  are  attached  to  the  lower  side  of  the  plat- 
form  near  its  ends  and  e.xtend   downward   into  the  pit.     The 
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•  .  .miinncr'  that -the  aiiiount  iri  iiniu'ccssirty.  mileage  iiuuncd  by 
.railroads,  in  moving:  cars  in  an  gppositf  direction  from  home 
•;    -hi  <»i<!».T  t<-  v^t  them  imnu;  !.-  ;tfnv<>st  hc>on<l   luliti. 

■{'■>     If  we  are   to   setrur?   proper   and   unrestrictc<l   movement    of 

iV  :tars,  and  he  able  to  emplOj-  them  to  their    fullest  extent,   they 

V      inus-t    Le;  kept    in    repair   by   the   mechaniral    department.      This 

/''•.•S<fc'tr«i   tc>   he  a  *irnple  projvc>>ition   on   paper,   and.   inasmnch   as 

r  :rcp-?iir>   tluit   GAvntrs    are    reV^ponnhlo    for   can    he   charued    with 

' .■   a  prcilit.  we  heUeve^,  to  the  road  makinj;  them,  tin-  work  should 

';     hi^  dooc.   and  we  can   see  no  feason,  why  it   is  not,   nnless  the 

'      t}iic>tion    of    facilitie5i,    lahor,    supply    of    material^    and    other 

,  .Vmecnanical   disabihtio   iTiake  it   inipussiMe.      W  here   that   is   tne 

,/.  ac^'e-  the   cheupest,  ,lK">^t :^ird    ino«.i    ralM>nal    thiim    to    do    in  t'tirc 

;   .the  car  hecomes.  in.  a  dilapidated  condition  is  to  send   it  home 

..'.^direct    to   the   o\v'iier<   an<l    let    them    repair   it.   and    such    a   car 

-:   should  not  he  made  to  travel  2,{W  or  3.'MM'  miles  ui  order  to 

'I.  obyer  an  ititcrvemny  area  of  1(K^ 

:j-.  ■     The   jud:;ment   of   the  tuccha'iical   <lepartment    is   accepted    hy 

/■the  transportation  <lei>artnHnt  in  all  cases  where  tlie  safety  and 

,     servicealiility  of  car<  are  concerned.     At  all  interchan.ue  points 

:- ri.eid  inspection    should    lie.  mainvaine<l.     ^ars   that   are   offered 

; ;•   in   interchan.ue   iinder   load .  not   in    serviceable  condition    shoidd 

"•     -be  transferred,   and  tlie  empty  returned   to  the  ileliverini:   road, 

../but   if  the  transfer  of  the  shipnient   is   impracticable,   s«)me   ar- 

:  ransement   siiould  be  n>ade  to  send  the  car  throu;j:h  to  dcstina- 

;  ,  tipn.  provided  that  it  is  saCe,  and  wlun  ludoaded  at  <lestination, 

;    -.if  it  is  wanted  for  a  return  load,  or  a  lo.id  in  another  direction, 

.'    ■  the  road    nsinu   the   car    slumbl   make   ail    neces>^ary    repairs,   or 

-  should    return   it  to   the    road    it    wa^   receive<l    from   to   be   con- 

•  ",  tinueit  h«>me\\ar<l  -o  tli.it  tlie  owiu-r  ni.i\    make  tlutii     -.    ' 

.  *.  Individuals  will  differ  as  to  what  i^  or  is  not  a  serviceable 
-  ■  condition,  and  for  that  reason  if  it  is  possible  to  define  it,  in 
,;  .  a  general  way,  at  least,  it  should  be  done.  There  should  be  a 
-■  -  :St:in<lard  of  excellence  for  .a  frci),dit  car  which  ^hall  govern 
■  -'inspection,  and  a  matter  of  such  vital  importance  to  the  rail- 
'..r'tolids  sin  mid  !.f  it-ulated  bx  wi-ll-defim  d  nncliauical  ruli- 
.".;  The  remedy  for  the  troubles  that  afflict  the  car  supply,  the 
:.  handlinir  of  ears  so  far  as  the  transportation  department  is 
V.  ^'concerned,  i«i  to  be  founfl  in  tlie  movements  of  empty  cars  in 
a   homeward    direction    by    the    shortest    and    nxxt    direct    route, 

V  the  initials  of  the  cars  to  be  the  rulinj,:  uuide.  no  other  marking, 
v,   cardinu  ruk%  or  regulations  beiny  necessary.    . 

"::..'  The  comrpittee  also  offered  a  s.eries  of   re^ohuiou^  to  be  re- 
;   {erre<l  to  the  Master  Car  Huilder-H'  Association  and  to  tiie  special 
..•  committee  of   25mechanical    and    transi)ortation    otiicers   to    be 
appointed  I.y  the  pre>i<lent  of  the  .American  Kailw.iy  Association, 
in  accordance   with  action  taken   at   it<   recent   meetini:  in    New 
York.      'I'he    resolutions    nrue*!    th.it    tin     .\Ia-ter    <'ar    iiiiilders' 
:..;.Associati«>n   considered    the   adoj^tion   of ;  a^standard   of   mainte- 
n-ance   for  all  e(iuii)nu  ut  <itYt  rable  in  interchange,  ami  the  elimi- 
nation Of   an   interpretation   issued    \<\    tlie    M;ister   t  ar    I'uiiders' 
;      .\s.sociation  under  date  of   latui;ir\    1.   l''l.^.  in  M,  ( ".  1'.  circular 
Ji^o.   16^   under   whitdi,   the  committee   tledared,   "loaded    foreii^n 
.cars  may   be  delivered   in  ba<l   order   to   a   connection   and   by   it 
hauled   tf*   de.stination.   and   eventually,    regardless   of   the   leui^tli 
Of    time,    be    returned    empty    to   the    deIi\erinL;    line,    if    in    the 
.-.>  same  physical  conditif>n,  thus  <k- feat  inn  the  intent   of   M.   ( '.    U 
:     rules   1    and   2,  Avhich   provide   for   rei).-iir.s  tp   Muh   cars."     The 
./    \r.  C   15.   .Vssoci.ation  was  also  earnestly  reriuested  to  take   such 
/     fivrtht'f  actiivi)  as  will  make  dbli^uatory  the  bandliuLr  of  l>ad  order 

V  l.caYs  .strictly  in  accordamy  with  the.  presei It  terms  of  M.  C.  B. 
-,  fuTes  1  and  2,  an»l  pro\i<le  for  the  hnndlinji df  l)ad  oiiier  c.irs 
/;.  un<ler  the  followint;  principles; 

'  Cars  if>  be  accepted  in  itUerchanije.  either  loaded  or  empty, 
'  rmnst  cuuform  to  the  stawhird  of  maint<  nance  to  he  agreed  upon 
t.  •  A  loaded  car  destined  to -a  point  within  ilu-  limits  •,{  tlie  ttr- 
'  minal  at  which  it  is  delivered,  or  a  car  uliicli  mtist  be  tr.lns- 
ferre<l  on  account  of  I>a<l  order  (not  complain;.;  with  this 
•standard  of  maintenance),  mitst  he  accepted  if  safe  to  run  and 


cartled  with  I'.ad-C  )rder- Ketuni-W  lui|-l-jnpty  cards,  or  Iiad-order. 
ir.iusfir    cards,    to    In.-    retitrmd    i  iitlt  \     to    the    <Kli\vriiin    line. 
\   car   not   con  form  in  ,u   to  the   st.iulai<l   of   niaiiHi  tianCe   tt>  be. 
adopted.   accepte<l   I-y  a   rcceivitti.'  lintl   mttsi   l.e   repaired   liy   the 
iitilo:idiu^  litie  wluii  empty,  or  retiinu  1  to  its  owner. 


Cars   beloimini,;   to   roads    with   w  in 
connection  mtist  not  be  transferred  bv 


to  save  per  diem  or  avoid   rep.iirs,  v  hich  may  be  made  under 


load 


w  Hen 


inch 


cars   are   loaded   m  ;i 


:h   deliverini;   line  has   no 
the  recei\  inj;  line  in  or<ler 


homew  ard  direction. 


.Another  resolution  referrinu  lo  uoo(korder  foreign  cars  stated 
that   a  condition   ha*   .irisen   wherebv   f  jreiirti  cars  are  not  han- 


dled in  accordatice  with  the  i)resent  cat 
these  conditions,  ditrini^  a  shmip  in  b 
t>.nck-haule<l  thousands  of  miles  ovei 
routes  the  cars  tn.iy  h;i\  e  traversed 
hnaliv  leaih  tlnir  home.  'I'lie  .Nmcr 
Committee  w.is  tir^ed  to  consi<ler  tlu 
car  service  rules  alonir  the  ftdloxyinu  1 

.\ll  e«|uif)ment,  except  box  cars,  shal 
to  the  line  owiiiti!,'  ;ui<l  shall  lie  ret 
hfime  route  and  a  p«italty  applied  for 
amount    to  m.ike   the  dixertini.;   of   a   c;i 

l.'iox   cars  m,i\    be   loaded    in   a   honu\ 
-•f  tli<'  route  \ia  which  the\    were  receiv 

Forci!.:n   l»ox    cars   heloni^ins.'   to   a  di 
delivered    to    ami     received    by    that    c<ni 
whence  they  came,   except  cars   receiveil 

.Ml   box    cars    of    individual    owiiersbi 
owner  at   any   junction   point   offered. 

Foreign  box  cars  belonjiimr  to  a  road 
road  has  no  connection  must  he  loac  ed  for  home  or  in  a 
homeward  directi<in  or  into  home  territoi  y,  regardless  of  whence 
they  come,  with  the  exception  of  cars  ■eceived  in  switch  ser- 
vice.     Foreiutt    bo.x    cars    may    be    retu  ned    to    the    delivering 


service  rules,  that  under 
isiness,    foreign  Cars   are  . 
tifc    various    circuitous  ^ 
tmder    load    in    order    to 

an    Railway   .Association 

revision  of  the  present  :, 
lies:  ■  ■-■   -  ■.'-■./•■•  ;.  :;..  ■./:-': 

be  consi<lere<l  as  special 
irned    to    the    owners    in 

any  misuse  sut'ficient   in 
■  prohibitive.     ;:    •    ,      ,  ?     . 

.ard   dinction    re'..;ardles^.;  ■ 

ed. 

ect  connection  must  be 
nection,  regardless  of 
in  switch  service. 


>    must    be   accepted,  by  , 
with  which  the  holdinc 


line  etnpty  if  in  a  homewar<l  direction 

In  the  event  there  is  absolutely  tio  lo 
will  take  .i  forei'..:n  ixix  car  loiuled  in  a  lu 
pid\  idi  a  means  wlierihx  it  ma_\  lie  slu 
Make   a   reciprocal   arrangement   when 


Hit  not  otherwise, 
ding  of  any  kind  that 
mew  ard  direction,  then 
rt-ro!it*d    emjHy.- 
)%•    one    road    will    haul 


cars  for  another  »inpt\   and  i(|uali/e  on  ;1  mileage  basis  through 


ise.  .*such  an  arrange- 
will  always  be  hauled 
H>]iosite  direction. 
Ir.  P>etts  called  atten 
bad-order  cars  about, 
cars  were  returned  to 
teal  defects,  at  a  cost 
th.it  were  not  fit  for 
sf erred  in  Chicago  on 
I  is  believed  that  jnost 


the  medium  of  some  kind  of  a  cle.iriim  h< 
m«  tit  will  t>r<)vi<le  that  cars  hauled  empty 
in    the    rii;lit   direction.    iustea'I    of   in    tlu- 

I'i.wiixsion.     .\fter   readiu'.:    the   paper    '. 
tion  to  the  expense  entailed  in  sliiftin^  th 
In  the  Chicago  territory   1,-W.t  ba<l-order 
the  deli'.eriui;    line  on   account   of   mechai 
of   $7   apiece.    an<l   Wil    tars    were   offered 
loa«l.     In  one  year  2*'.77*>  loads   were  trar 
account  of  the  cars  beitiL'  in  bad  order  attd 
of  the  cars  wer<-  loa<l»<I  uluii  in  that  cond  lioti.     Records  of  cer- 
tain bad-order  cars  show   that  tlu  y  ma<!t    2f  and  30  mo\cs  before 
tlu y  arrived  home. 

J.   ]<.  Ca\an.ii;h,  superintendent  car  scrv^rc,  C,.  ('.,  C.  &  St.  L., 
prisfutfd    ;i    written   dis(ti~-i<>ti    favoiiru 
the  repairim;  of  the  cars  in  pool   -U<>]>< 
a  jiool,  inxh  r  the  joitit  jurisdiction  and  suj) 
can    K.iilway     \s»oeiatioii.   tin-    Master   Car 
and    the   ueiieral    traliic   as>oei.ilioii^.    u.inl. 

A.  Iv  Manchester,  superintendent  of  nntive  power,  C,  M.  S: 
St.  P.,  l>elieved  th.at  too  nnich  repair  worjp  w.is  beinc:  done  to 
perpetuate  certain  classes  of  cars  and  th.in  pro\ision  should  be 
made   whevebv  tliese'Cars  not  Ik-  .dto\\»d   ti.'   le,i\t    the   home  line.- 


i,'en<-r:il  car  po<d  and 
le  believed  that  stich 
rvision  of  the  Amcri- 
r.uiiders'  Association 
uixe    yoixi    results. 


y  small  milcaue  the 
;  that  there  is  much 
s  promptly  unload'cd 
the   ro.ads   were  not 


W.  E.   .Symons  called  attention  to  the  ve 
averat;e   fieiuht  cars  m.ake  per  da\,  belie\iii 
to  be  done  by  the  railrc»ads  in  havin;-:  tin-  ca 
and  rettirned  to  service.     He  l»elievcd  that 
prepared  to  keep  the  cars  in  the  condition  i  ccomm ended  by  Mr.- 
Rctts  in  his  paper.     J.  .1     llennessey,  maste     car  builder,  C,  M. 
&  St.  P.,  ai:reed  with   Mr.  .^ymons  in  this     espcct,  and  believed 
tii;it  tin   jiaper  ijresetitcO  by  Mr.  lUtls  was  t  lo  nnich  of  an  itieal 
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RECLAIMING  MATERIAL  AT  LOCAL  SHOPS 


BY  E.  A.  MIRRAY 
.Master  Mechanic,  Chesapeake   &  Uhio.  Clifton  Forfte.  Va. 

.  The  salvaiiinj,'  of  scrap  malcTial  lias  received  a  urcat  deal  of ' 
attention  dnrini;  the  hist  two  or  three  years,  and  the  savin cr  to 
he  effected  iiy  repairinjx  or  reworkiiii^  material  which  reaches 
the  >cra]i  yard  is  now  quite  generally  aj)]>reciated.  Much  that 
has  heen  written  on  this  suhject,  however,  has  dealt  with  nrla- 
mation  at  the  central  scrap  yard.  There  is  much  material  which 
can  he  reuorked  at  division  points  and  placed  in  service  wilhont 
heiiiL;  Collected  at  the  centr.d  scrap  yard  and  this  pha>;e  ol'  the 
problem  has  l>een  j;iven  especial  attention  at  theCliltoil  For^c 
sJk>p>  of  the  Chesapeake  &  Ohio;  •        •   "    ■    '■-■■'■''/'''-■ 

.  Hoth  car  and  locomotive  parts  are  handled,  as  well  as  con- 
>«ideratile  track  m.iterial,  and  a  inimher  of  special  devices  have 
lieen  installed  which  are  aimo>t  exclnsively  used  in  reclatna- 
tion  work.  Of  the  car  tnaterial,  s^)nie  is  rejjaired  and  again 
placed  in  service,  while  i.tlur  i>art>  are  reworked  and  made  n>e 
ui    lor  other  pnriioses.     Freight  car  truck   arch  hars,  are  fiener- 


pose  as  well  as  those  made  fn  >m  new  material.     A  lar^e  saving 
has  l»een  effectecj  on  this  item  alone;',       -     ;       ;  :;'v  /. .   •  v  >    \ 

Inchided  i>i  the  car  mateiial  which  m.iy  Ite  n-claimed  and  adhin 
ijsed  lor  its  original  piirjiose,  may  lie  menti»)ned  couplers,  coup- 
l<5r  knuckle  i>ins.c*»^t  iron  car  wiieels,  hent  axles,  hrake  heams, 
Itrike  spreader  rods,  pressed  steel  oil  lK»xes  aiul  springs,  both 
coil  ;ind  elliptic.  Where  the  coupler  is  hent  in  the  IkmU  «>r  the 
knuckle  jiin  Iiole>  are  spread  through  the  action  of  u  hrokcn 
knuckle  i)in,  Hi<e  cOnpUjr  may  be  made  .servicvahle  a;:ain  at  a 
very  small  cost.  Knuckle  pins  which  have  lieen  lient  are  heated 
to  a  cherry  red  iti  an  oil  furnace,  are  cNamined  f<>r  cracks,  or 
other  defect >  and  are  then  «.lraii:htenetl  and  rtlurned  to  servict:. 
,  :  AH  ca^t  iron  car  wheels  w hich  have  \M^m  con«lenVned  and  re- 


Hoist   for   Loading   Scrap   Wheels 


^^.•V  .¥<:,"• 


Device   for  Straightening    Bent   Axles  .  •      .,  . , 

ally  removed  hecau-e  of  crack*,  and  in  >ome  instances  are  re- 
moM-d  in  urder  \<>  he  replaced  with  heavier  harsi  At  this  point 
we  use  a  nutnher  of  switch  enijinev,  and  find  tlii»  material  suit- 
able for  step  brackets  for  the  front  and  rear  ends  of  switch 
engines.  The  surplus  material  of  thi<  kind  is  sent  to  the  main 
shop,  where  it  is  rerolled  into  round  iron.,  /'i'  ~'-'\ :,:■:■■ '■'•'.■■-■  :-\ 

Metal  roofing  wliicli  i»  removed  from  cars  is  used  for  several 
purposes.  It  is  converted  into  loomiotive  tinware,  and  has  liecn 
tound  to  give  more  s.itisfatiory  service  tlian  can  be  obtained 
Ironi  tlie  tin,  as  it  will  witli-taiid  more  rough  treatment.  It  is 
also  Useful  in  repairing  buildings  which  wotdd  otherwise  require 
the  use  of  corrugated  irmi.     In  some  instances  it  has  been  used 

in  siding  up  new  buildings,  the  frames  of  which  may  have  heeit   \    : ;'  •    ;  .^ "  ;;  >  ;  .?;•'■';>:-;■: 

m.ide  irom  old  car  sills,  thus  making  it  possible  to  huild  without       moved  U-catise  of  flat  spots,  are  >hippi(l  to  the  main  shop,  whercv 
re<|uesting   an   approiiri.ition.      It   has   been   found   that  a  greater       they  are  groirivd  at  a  cost  lU'  4.V  cents  eacJuOne  of  the  illiw 
number   ot    wooden    sills   are    beini:    removed    m>\\    than    hereto-       trations  sluvws  ;i  pneumatic  lioi-t  used   for. loading  the-e  wheels     ' 
lore,   dui'   to   the   tise  of   he.iyy   power  and   long   trains   with  no       and  other  scraji   wheels,     It   is  located  close  to  the   scrap   wheel 
perceptible    increase   in    tlie   strength    of   the   cars.      Aside    from       storage   platform   am|enable>   a   car  to  lie   hni<le<l    with    whi-el> 
their  use   in   the   construction   of   new    buildings,   sheds,  etc.,:;fh€-      In    a  -xcry     short    time.       It     consists    o*     two    crliildt'r.'S^-ejtt^^^^ 
sills  are  ol   use  in  building  i)latforms  and  rej>airiiig   shoj)  floors.       (^^  in.  loui^.  nia<le:  iii»  of  In  e  lU-in    l.ntke  cylintlers  placed  end  to   V 
.  -  I'ractically   all   the   old   grab  irons   on   cars    fail    to   meet    the      end  and  held  in  i»o.sition  by  six"  loimliolis  passin;^  thnni.:h  heads  ' 
reiiuiremeiits  of  the  safety  appHairce  stainlards  of  the  Interstate     ■;ofv3<;-iH.   steel  plate  at   either  end.     Thesi-  c\lindiTS  are   placed     ^ 
Cotnnierce  Commission,  and  large  (|uantities  of  them  have  been 
removed  from  cars  which  are  unsuitable  for  further  use  as  grab 
irons.      This   material   is   utilized   in   making    rivets    for   steel   car 
repairs,  and  it  has  been  found  that  these  rivets  serve  the  pur- 


■J} 


vertically  in  a  pit  aii'l  a  platform  (>.'i  in.  long  by  37  tnf  .Mtd^ 
is   supportid   at    the  iop  of  thv  I'm.   i)ist<»H   rcnls.      ^iiride   bars'    ; 
of  ~s-in.  by  3-in.  iron  are  .attached  to  the  lower  side  of  the  plat- 
form  near  its  ends  and   extend   <lo\\nward    into   the  pit,      Th«:     • 


«1 
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.•,.>••        Pneumatic    Hammer    Used    in    Reclaiming    Track    Spikes 

.;■  by  adjusting  the  position  of  the  carriape.     The  machine  is  op- 
; :  crated  by  compressed  air,  and  is  portalile.     By  its  use  axles  are 

.'Straightened  without  difficuhy  and  at  a  ver>-  small  cost. 
..r  The  removal  of  brake  beams  is  usually  required  because  of 
■.'.worn  brake  heads  or  broken  fulcrums,  in  most  instances  from  the 
.'•former  cause.  The  beams  are  reclaimed  by  the  application  of  new 
"'brake  heads  or  fulcrums,  as  the  case  may  be.  One  of  the  larg- 
• -.  est  savings  in  car  material  is  from  this  source.  Another  detail 
.  '  of  the  brake  rigging  which  frequently  fails  is  the  brake  spreader 

-rod.     These   rods  are  usually   made  of  cast   steel,  and   failures 

••occur  at   the  jaws.     Considerable   saving  has  been   effected   by 

using  two  broken  spreaders  to  make  one  good  one.    The  spread- 


"■'■..- 'i- 


-:'y'.^:: 
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operation  of  the  device  will  be  clearly  understood  from  the 
illustration.  The  wheels  are  run  onto  the  platform  when  at  its 
lower  position,  in  which  it  is  flush  with  the  scrap  wheel  plat- 
form. When  loaded,  the  air  is  admitted  to  the  cylinders  and 
the  platform  raised  to  its  upper  position,  in  which  it  is  close  to  the 
side  of  the  car  and  flush  with  the  floor.  ■:,,;■-:.; 

Car  axles  which  have  been  removed  on  account  of  being  bent 
are  taken  to  the  blacksmith  shop  to  be  straightened  in  the  ma- 
chine illustrated  herewith.  This  consists  of  a  truck,  the  frame 
of  which  is  made  from  two  3-in.  by  12-in.  channels  each  12 
ft.  long.  These  are  spaced  13^  in.,  back  to  back,  and  the 
upper  flanges  form  the  track  for  a  carriage  consisting  of  a  3-in. 
by  12-in.  channel,  placed  flanges  down,  to  the  ends  of  which 
are  secured  axles  carrying  cast  iron  wheels  5  in.  in  diameter. 
To  the  carriage  are  secured  two  forged  brackets,  one  of  which 
carries  a  fixed  center  and  the  other  an  adjustable  center.  The 
axle  to  l>e  straightened  is  placed  between  these  centers  after  being 
heated  at  the  point  of  the  bend.  To  one  end  of  the  truck  is 
secured  an  8-in.  brake  cylinder,  the  piston  of  which  is  connected 
to  the  long  arm  of  a  lever  pivoted  in  brackets  secured  to  the  = 
truck  frame.  To  the  short  end  of  the  lever  is  attached  a  block, 
which   may   be   brought    against   the   axle    at    any   desired    point    '." 


ers  are  cut  in  two  in  the  middle  of  t^e  rod  and  a  new  spreader 
produced  by  welding  together  two  g#od  ends,  the  work  being 
done  in  special  dies  under  the  steam  hiimmer. 

All  bent  pressed  steel  journal  boxes  are  straightened  and  re- 
turned to  service.  Very  few  of  these  ^oxes  are  damaged  beyond 
th  possibility  of  repair,  this  being  orie  of  the  best  features  of 
the  pressed  steel  oil  box. 

Old  locomotive  boiler  tubes,  and  air|  pipes  removed  from  both 
locomotives  and  cars,  unfit  for  furflher  service  need  not  be 
scrapped.  The  tubes  form  suitable  material  from  which  to 
manufacture  washers.  The  tube  is  first  flattened,  after  which 
the  washers  are  punched  out.  making  two  washers  with  each 
revolution  of  the  punching  machine,  j  Split  keys  may  also  be 
made  in  the  same  manner,  and  both  the  washers  and  keys  give 


Details  of  Construction   of  the   Pneumatic    Hammer 

service  equally  as  good  as  similar  articles  purchased  from  outside 
manufacturers.  I  •■,'•' 

Old  air  pipes  which  have  deteriorated  ifcitil  they  will  no  longer 
withstand  pressure  may  be  used  for  ^and  pipes  on  locomo- 
tives. The  saving  on  this  item  is  in  itself  not  large;  it  is,  how- 
ever, worthy  of  attention.  .•  '.••  |  .-    \-;_    -..  :  .•::;.; 

Locomotive  driving  wheel  tires  which .  have  been  reduced  in 
thickness  to  such  an  extent  that  they  arf  unfit  for  further  use 
in  road  service  may  be  worn  out  on  engines  assigned  to  yard 
service,  where  the  braking  periods  are  not  of  too  long  dura- 
tion and,  therefore,  do  not  cause  the  tifes  to  heat  and  loosen 
on  the  center.  This  practice  has  been  foi|nd  very  economical,  as 
a  sufficient  supply  of  tires  of  the  proper  sizes  are  secured  in 
this  manner  to  practically  meet  the  requitements  of  locomotives 
in  yard  service. 

After  engine  truck  and  driving  axles  are  removed  because 
of  worn  journals  they  are  placed  in  a  ftmace  and  thoroughly 
annealed.  They  are  then  given  a  close,  inspection  for  cracks 
and  flaws  and  turned  down  for  use  on  ahgines  of  lighter  capa- 
city, or,  in  the  case  of  a  main  drivin*  axle  which  is  larger 
than  the  others,  it  may  be  used  under  trte  same  class  of  engine 
for  the  front,  intermediate  or  back,  asl  the  case  may  be.  If 
axles  are  not  suitable  for  use  in  this  manner,  they  are  sent 
to  the  smith  shop,  where  they  are  cokiverted  into  different 
classes  of  locomotive  and  car  forgings.      1 


A   great   many   air   brake   hose   are   cu 


oflF    where    they    are 
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chafed  near  the  nipple,  and  the  shorter  lengths  again  fitted  up 
to  be  used  for  shop  purposes,  such  as  making  connections  be- 
tween the  shop  air  line  and  the  hose  of  portable  tools,  transfer 
tables,  air  hoists,  etc.  Air  hose,  which  is  of  no  further  service 
as  such,  is  used  for  locomotive  sprinkler  hose  and  for  making 
water  connections  to  the  tender  truck  journal  boxes. 

Many  globe  valves  have  been  thrown  away  which  we  have 
found  it  possible  to  put  in  good  repair  by  renewing  the  disk, 
stem  or  packing  nut.  Often  a  valve  which  is  apparently  worth- 
less may  be  made  as  good  as  new  by  reaming  the  seat  and 
applying  a  new  disk.  This  may  often  be  done  with  the  valve 
body  in  position  in  the  pipe  line,  thus  saving  the  expense  of 
removing  it.  It  will  also  ehminate  the  chance  of  distorting 
the  valve  body,  often  done  in  removing  it  from  the  pipes. 

A  large  saving  may  be  effected  in  the  air  brake  department. 
Air  pump  pistons,  which  have  been  broken,  may  be  welded  and 
governor  steam  valves,  feed  valve  pistons,  etc.,  may  be  put 
in  serviceable  condition  at  a  very  small  cost. 

Inspirator  bodies  and  lubricator  bodies  may  be  reclaimed  by 
bushing  the  connections  in  the  bodies  where  the  threads  have 
been  stripped,      r  '    r'.:-  :C-:  f[-:.-,  V  ;^;v   :'.  •  .  '^1  :■  ■./.-;":'.:■-.  ■'■..  ''':'t\: 

Nuts  and  bolts  are  reclaimed  by  retapping  the  nuts  and 
straightening  and  rechasing  the  threads  of  the  bolts.  In  some 
cases  the  bolts  are  cut  off  to  a  shorter  length  and  rethreaded. 
Track  spikes  are  picked  up  over  the  division  and  shipped  to 
the  shop,  where  they  are  sorted,  the  bent  ones  being  straightened 
and  worked  over  to  be  returned  to  service.  Those  which  are 
badly  deteriorated  are  scrapped.  The  pneumatic  hammer,  shown 
in  the  illustration,  is  used  in  this  work,  and  has  proved  very 
efficient,  as  it  requires  but  one  person  to  operate  it.  It  was 
built  in  the  shop  at  this  point  at  a  \er\-  small  cost.  The  air 
supply  to  the  cylinder  is  controlled  by  a  plug  cock  operated  by 
a  foot  lever,  the  reversal  of  the  plunger  being  automatically 
controlled  by  means  of  the  poppet  valves  in  the  cylinder  head 
and  the  exhaust  port  through  the  piston  rod.  .,;   : 
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THE  APPRENTICE  SCHOOL* 


;■  •  ;>-•    ■'••^••,         ■  '-"-,        BY  R.  J.  HETTENBAUGH   ^'••"  ■ -;••■   ^■•■■-■-. 

Apprentice  Instructor,  Big  Four  Shops.  Mt.  Carmel,  111.      .i-'.    /..'. 

"I  am  not  getting  a  show,"  is  a  very  common  expression  among 
the  apprentice  boys  in  the  shop  to-day.  In  a  great  many  shops 
the  company  depends  on  the  machinists  to  instruct  the  boy,  but 
the  machinist  is  not  always  inclined  to  tell  ever}^hing  he  knows 
and  the  company  has  no  idea  what  the  boy  is  learning  outside  of 
his  daily  work. 

This  difficulty  has  been  overcome  in  quite  a  number  of  the 
larger  shops  by  employing  instructors,  whose  duty  it  is  to  help 
the  apprentice  over  difficulties  and  teach  him  how  to  set  up  work, 
sharpen  tools  and  get  the  highest  possible  efficiency  out  of  the 
machine  he  may  be  running. 

This  cannot  be  considered  an  extra  expense  for  the  boy  be- 
comes more  valuable  to  the  company  early  in  his  course  through 
the  help  of  the  instructor  and  school  work;  otherwise  he  will 
drift  along  and  can  only  learn  by  careful  watching,  and  from  a 
year  and  a  half  to  two  years  pass  before  he  becomes  proficient 
enough  to  be  of  any  value^v  v>/   '..,:■.;■ 

The  greatest  step  that  has  ever  been  taken  towards  making 
efficient  mechanics  has  been  the  installation  of  the  apprentice 
school.  Every  boy  is  put  through  a  general  course  in  drawing 
and  mathematics  regardless  of  the  trade  he  may  be  learning. 
This  prepares  him  for  the  school  course  he  is  to  follow. 

Each  boy  spends  four  hours  a  week  in  school  and  is  given 

•full  time  according  to  his  rate  in  the  shop.     In  addition  to  this 

he  is  required  to  work  from  25  to  50  problems  a  month  at  home. 

.  These   problems   all  pertain   to  practical  shop  work  and  are  a 

help  in  his  shop  studies. 

'Entered    in    the   competition   on    "How   Can    I    Help   the   Apprentice?" 
■  which   closed   September   1.    »•■:  /"■:■■::'::.■■■.'■■  ■r:--'^--"^'":  .'  ..i-':'-  ':'- 


The  merits  of  the   apprentice   system  are  evident   from  the: 
fact  that   from   12  to  15  per  cent  of  the  boys  serving  time  in 
schools    with    which    I    have   had    experience    are   now    holding, 
salaried  positions  with  the  company,  and  from  50  to  75  per  cent 
are  still  in  the  shops.   ■■■'■'■    .     ,:  ^  I;.".'.'  ^     ■  ■   .^^.-^  .v  -  ^ 


OIL-BURNING  BLACKSMITH  FORGE 


BY  F.  G.  LISTER 
Mechanical  Engineer,  Spokane,  Portland   &  Seattle,  Portland,  Ore.       ^ 

The  blacksmith  shop  at  the  Vancouver  (Washington)  shops- 
of  the  Spokane,  Portland  &  Seattle  is  equipped  with  oil-burning 
forges  which  have  proved  entirely  satisfactory,  the  fuel 
oil  even  possessing  a  number  of  advantages  over  coal  or  coke 
for  this  class  of  service.  The  burners  are  the  same  as  that 
described  in  connection  with  an  oil-burning  sand-dryer  on  page 
407  of  the  August  issue  of  the  Railiiay  Age  Gazette,  Mechanical 
Edition. 

A  standard  size  forge  is  built  of  fire  brick  with  a  combustion 
chamber  and  delivery  passageway  as  shown  in  the  illustration.; 
The  burner  is  inserted  at  the  mouth  of  the  horizontal  passage- 
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Combust/on  Chamber  ;...,.   .-  .    .    ;. .".v", 

..:  .V-'  ■■.;^^  Forge    Using    Fuel    Oil  .'-  ■>--.;:    t    >;■.'; 

way,  the  flame  striking  the  wall  of  the  combustion  chamber,  from./, 
which  it  is  diverted  upward  to  the  work.     A  hood  of  fire  brick 
to  suit  the  type  of  work  to  be  handled  is  laid  over  the  fire,  which 
may  be  made  to  cover  a  very  small  or  a  very  large  piece  of 
metal,  as  required.     .;>'■■;-  ■'■■..    ;-.;■.■  .-''/:•  .?A^A'!^"-v  '•'•  i' '  3  • '■ 

Oil    as   a   fuel    for   use   in   a    forge   is   especially   convenient 
and   economical.     The  fire  is  always  clean   and  is   ready   when 
needed,  without  the  unsatisfactory  expenditure  of  time  in  build- 
ing and  keeping  it  up.     About  twenty-five  per  cent  more  work 
can  be  turned  out  than  with  a  coal  or  coke  fire.     This  is  partly 
due  to  the  fact  that  the  oil  fire  covers  a  greater  heating  area 
than  either  a  coal  or  a  coke  fire,  causing  the  piece  in  the  fire 
to  heat  very  rapidly,  and  the  heat  penetrates  at  an  even  tem-   • 
perature,   avoiding   any   possibilitj-   of   the   outside   of   the   metal 
burning  before  it  is  hot  at  the  center.     Coal   or  coke   usually 
contains  either  sulphur  or  phosphorus,   either  of   which,   when 
absorbed  by  the  iron,  is  detrimental  to  its  quality.     Coal  burns 
very  rapidly  and  in  many  cases  contains  too  much  non-combus-;V 
tible  matter  to  give  a   free-burning,  clean   fire.     These  impuri--., 
ties  do  not  exist  in  oil  and  no  labor  is  required  to  convey  tbf'- 
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fuel  from  storage  to  the  forges  or  to  clean  out  the  cinders  and 
ashes. 

A  pressure  of  air  at  20  lb.  per  sq.  in.  is  used  against  the  oil 
to  atomize  and  carry  it  to  the  work.  The  oil  may  be  fed 
to  the  burner  by  gravity  or  by  syphoning,  the  latter  method 
being  the  most  satisfactory,  as  the  flow  of  the  oil  automatically 
stops  should  the  air  be  cut  off  from  any  cause. 
..:  -The  work  which  is  being  done  on  these  forges  ranges  from 
the  tempering  of  tools  to  the  welding  of  locomotive  frames.  Run- 
ning continuously  for  a  period  of  eight  hours,  a  forge  will 
consume  about  18  gallons  of  oil. 


BAROMETRIC  CONDENSER  AS  AN  OPEN 
WATER  HEATER 


-.1; 


BY  D.  P.  MORRISON  '■'■■■;': 

i  Electrical  Engineer.  Pittsburgh   &  Lake  Erie,  Pittsburgh,  Pa.        o 

.  In  modern  railway  power  houses  the  supplying  of  hot  water 
for  roundhouse  and  similar  uses,  forms  an  important  part  of 
the  service  of  the  plant.  The  heating  and  circulating  system 
usually  is  made  up  of  the  following  elements :  A  hot  well  of 
ample  capacity,  a  heater  through  which  water  from  the  hot  well 
is  passed  by  means  of  a  circulating  pump  and  a  pressure  pump 
taking  its  supply  from  the  heater  discharge  or  from  the  hot  well. 
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Barometric    Condenser    Installed    as    a     Water    Heater    on    the 

:,. ;  ■  4-. ,  •..  ;    ..  Pittsburgh    &.    Lake    Erie  ..•-^.*,  .,:    .  ..> 


<  The  heater  is  generally  of  the  closed  type,  the  water  passing 
■/  ■  through  the  tubes,  around  the  outside  of  wbich  is  steam  from  the 
\.-  power  house  exhaust  main  or  from  the  tank  into  which  the  loco- 
.-,■    motives  are  blown  off. 

In  one  of  the  plants  of  the  Pittsburgh  &  Lake  Erie  there  was 
'r     installed   a   iieater   with  2,300   sq.    ft.   of   heating   surface   which 
•:      could  be  kept  in  efficient  condition  onlx  by  a  large  expenditure  of 
•       time  and  labor,  as  the  tubes  scaled  rapidly  and  seriously.    In  addi- 
tion to  this,  their  life  was  reduced  by  pitting  to  less  than  three 
"r     years.     To  get  away  from  these  two  evils  and  on  account  of  the 
necessity  for  immediate  retubing,  it  was  decided  to  abandon  this 
heater  entirely  and  in  its  place  to  install  one  of  the  open  type. 


•r '•■■ 
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For  this  purpose  there  was  selected  p  barometric  condenser  cone 
with  a  capacity  of  20,000  lb.  of  steaAi  per  hour  at  the  usual  con- 
denser rating.  The  reasons  for  tins  selection  were  the  lower 
first  cost,  the  smaller  space  occupied  and  simpler  internal  con- 
struction, resulting  in  less  interference  on  account  of  scale  de- 
posits. On  account  of  the  nature  of  the  service  the  absence 
of  an  oil  separator,  usually  a  partj  of  open  heaters,  was  not 
detrimental. -if';  '■^''/■■-  •<;•■,■!■  •:.:".••■  >.-^  •;•;<•-"    ':'.^:'-J'li '<■■/■' 

This  heater  was  installed  without  naterially  changing  the  pip- 
ing or  other  apparatus.  The  circuhting  pump,  which  is  of  the 
single  stage  volute  type,  motor-driveri,  draws  from  the  hot  well 

I  and  delivers  to  the  regular  injection  water  nozzle  of  the  con- 
denser, the  tail  water  nozzle  being  comnected  to  the  hot  well  pipe. 
The  steam  enters  the  cone  at  the  top  through  the  standard  nozzle 
and  a  pipe  is  led  out  to  the  atmosphere  from  the  vacuum  pump 
connection  in  order  to  prevent  any  building  up  of  steam  pres- 
sure in  the  cone  in  case  the  back  pressure  valve  should  fail  to 
open.  The  circulating  pump  lifting  clpacity  is  slightly  in  excess 
of  the  height  of  the  steam  inlet  connection,  and  it  was  necessary 
to  provide  against  the  possibility  of  looding  the  exhaust  steam 
stack  in  case  the  water  tray  and  oriice  at  the  top  of  the  cone 
should  become  closed  with  scale.  This  was  accomplished  by 
extending  the  water  pipe  vertically  a  \short  distance  beyond  the 
injection  nozzle  connection,  the  extension  terminating  in  an  open 
end  just  below  the  connection  between  the  exhaust  steam  line 
and  the  top  of  the  heater. 

This  etiuipment  has  been  successful  from  the  outset,  and  since 

:  its  installation  two  identical  imits  have!  been  installed  for  similar 
use  in  other  plants.  With  the  old  type  of  heater,  cleaning  of 
the  tubes  ever.v  six  weeks  was  imperative.  The  new  equipment 
gave  full  service  for  two  years  before  requiring  cleaning,  which 

.  took  but  a  few  hours.  The  operating  results  have  been  equally 
good,  the  water  temperature  being  maintained  at  a  high  point  only 
limited  by  the  amount  of  steam  available.  Tests  made  to  de- 
termine the  heating  capacity  show  that,!  given  a  sufficient  amount 
of  steam,  the  heater  will  supply  demands  verj  materially  in  (x- 
cess  of  the  present  requirements.  |.'- •':  •  r- .'.  V      •' •  •  ^^"  -.'^ 

In  testing  the  heater,  the  hot  well  wlis  filled  with  cold  water 
and  after  the  circulating  pump  was  started  the  temperature  was 
noted  at  intervals  until  the  temperature  of  the  circulating  pump 
discharge  had  risen  to  200  deg.  F.  TIi  e  total  amount  of  water 
heated  was  21.115  gal.,  or  176,500  lb.  4t  63  deg.  F.  The  table 
shows  the  temperature  of  the  water  and  the  rise  in  temperature 
as  recorded  at  intervals  during  the  four  hours  of  the  test : 


Elapseil  time, 
minutes 

0        :■-.. 
60         /" 

120     ;v, 

l.i.i  '■■: 

240       'M- 


Water  temperaturi 
.    .       deg.    F. 

63 

128 
.-.  v.;  172 
-  i~."   102 

200 


Rise  in  temperature, 

deg.  F. 

■  -^        0  :>  ■■-: 

.'■'■■'.'        65  ■■:': 

:'.•,       lOQ  ^•.•: 

■'           129  '•:  ';■: 

137  -<.:■■■'"■- 


During  the  entire  period  a  total  of  24,1p0,000  R.t.u.  were  trans-  ' 
ferred  to  the  water,  an  average  of  6,045,000  B.t.u.  an  hour.  For 
the  first  two-hour  period  an  average  of  :9,619,(XX)  B.t.u.  an  hour 
were  transferred.  Based  on  actual  tess  with  the  old  heater, 
3,000  sq.  ft.  of  heating  surface  would  !  ave  been  rc(|uired  in  a 
closed  heater  to  have  reached  the  performance  of  the  first  two 
hours.  These  figures  are  roughly  checl  cd  by  comparison  with 
the  temperature  rise  in  the  heater.  The  v\  ater  was  passed  through 
the  heater  by  the  circulating  pump  at  t  le  rate  of  8,250  lb.  per  ; 
minute  and  the  average  difference  in  tei  nperature  of  the  water 
entering  and  leaving  the  heater  was  25  dig.  F.,  thus  indicating  a 
beat  transfer  at  the  rate  of  207,000  B.t.u,  per  minute.    ■':;"■  i'\ 

It  is  evident  that  based  on  the  results  in  the  first  and  second 
hours,  the  heater  has  a  capacity  much  in!  excess  of  the  require- 
ment. It  is  believed,  however,  that  witl|  the  fluctuating  steam 
supply  and  water  demand  the  large  capacity  over  the  average 
requirements  is  fullv  justified.  I  ...•:'.•■..  .\,..  '/v       ,•. 

This  type  of  apparatus  will  hardly  pnove  successful  in  the 
absence  of  a  hot  well  and  circulating  syftem,  I)ut  where  these 
are  installed,  the  cost  of  a  heater  of  thii  type  will  be  at  least 
50  per  cent  less  than  that  of  a  standarq  open  heater,  and  75 
per  cent  less  than  that  of  a  closed  heater, 


■-!•. 


• :  :>  .*' 


S#.The  Boiler  Inspector  and  His  Job 
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Prize  Article  and    One  Other    from    Boiler    In- 
spection Competition  Which  Closed  November  1 


Ten  papers  were  submitted  in  the  boiler  inspection  competi- 
tion, the  first  prize  of  $35  being  awarded  to  T.  T.  Ryan.  His 
article  and  one  other   follow;  >  \  ^^i  -  >-.'.i«r   ■     v..;  V•^^s;- 

V        ,      .         ,:.->.    FIRST  PRIZE  ARTICLE     '■^:'''r-'yy.i:'^'''-.- 


...     .,...,..  ■    ■■■■•■■'■         BY  T.  T.  RYAN     '     ■.-■•-•'.—-••    ■;^-^-:- :    •.■ 

Roundhouse  Foreman,  Atchison,  Topeka  &  Santa  Fe,  La  Junta,  Colorado 

Successful   locomotive   boiler   inspection,   to  meet   the    federal 
requirements,    involves    three    important    factors;      .  -...:. 

First,  the  selection  of  the  inspector.  '   V'-  ■"'  V 

Second,  criticising,  encouraging  and  supporting  him.    i':--.:-.^-;  .; 

Third,  providing  him  with  the  necessary  paraphernalia  prop- 
erly to  conduct  the  work. 

The  first  thing  to  consider  in  the  selection  of  the  inspector  is 
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his  ability  as  a  mechanic.  He  should  be  a  practical  boilermaker 
and  a  competent  judge  of  mechanical  work,  as  under  the  widen- 
ing scope  of  an  inspector's  duties  he  must  often  be  a  judge  of 
work  other  than  that  directly  pertaining  to  the  construction  of 
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.a  boiler.     If  he  can  have  technical  training  as  well,  so  much  the 
better,  but  the  former  is  the  more  necessary. 

The  second  thing  to  consider  is  his  ability  diplomatically  to 
handle  men  and  situations.  One  may  say  that  an  inspector 
should  not  have  to  be  diplomatic  in  getting  the  necessary  work 
done;  and  in  a  sense  that  is  true,  but  the  fact  remains  that  the 
successful  inspectors  are  those  who  have  the  tact  to  fit  the  dis- 
agreeable duties  of  their  position  in  so  smoothly  that  they  will 
not  cause  friction  with  the  various  foremen.      'S:  ^V^.  -r:  ^■ .  '•.vr 


The  inspector  must  also  appreciate  the  routine  and  forms  of 
office  work  fully  in  order  to  keep  a  complete  and  neat  record 
of  his  work,  and  he  should,  by  all  means,  be  a  man  who  can 
truthfully,  fairly  and  creditably  represent  the  company  in  case 
legal  controversies  should  involve  him  as  a  witness. 
'.■:■:  The  man  selected  should  therefore  be  a  practical  mechanic 
who  has  an  inflexible  will  that  will  enable  him  to  insist  on  a 
given  thing  being  done,  who  can  fully  grasp  the  importance  and 
the  necessary  method  of  recording  and  accounting.  Combined 
with  these  qualities  he  should  possess  the  personal  qualities  that 
will  make  him  persona  grata  at  the  court  of  approval  in  the 
minds  of  earnest  fellow  workers.  .....  -.;   ^.  .     ^    •  •  ..     ; 

•-■■'■j'."^'-'';;'  ->■.■■•■*■':-■  ^^  ■-  '  ■'■■■  ^BACKING   HIM    UP  : '■.:-yr^\--yt  ;-^i.  ^^-' ?  ■■  ■■"^'^■'- ■ 

Next  we  come  to  the  difficult  task  of  criticising,  encouraging 
and  supporting  him.  Assuming  that  he  is  in  a  roundhouse,  the 
roundhouse  foreman  should  follow  closely  the  results  he  is  at- 
taining and  point  out  how  his  methods  may  be  improved,  how 
his  dates  of  inspection  can  be  arranged  to  move  steadily  along 
without   requiring  overtime   or  having  a  group  of   engines   out 
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of  service  at  one  time,  thereby  crippling  the  division.  He  should 
be  encouraged  to  strive  to  attain  more  nearly  to  the  ideal  of  per- 
fection day  by  day,  being  satisfied  with  nothing  short  of  a 
condition  100  per  cent  perfect.  I  might  add  that  "A  few  flow* 
ers  for  the  living  that  are  usually  saved  for  the  dead"  would  .• 
go  a  long  way  to  encourage  him.  '  ' 

How  do  we  support  this  man  whom  we  have  chosen  for  his;  ;. 
special    qualifications?      This    is    the   keystone    of    the    arch.      IV/ 
want  to  include  under  this  head  the  machinery  and  equipment 
inspector,  for  under  the  preseiit  scope  of  Federal  law  both  in- 
spectors   go   hand    in    hand.      In    the   past    they    have    l)een    too 
pften  like  the  nameless  knight  who  in  the  words  of  the  poor 
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palmer  in  the  banquet  hall  at  Rotherwood,  describing  the  scenes 
at  Acre,  "assumed  into  that  honorable  company  more  to  fill  up 
their  number  rather  than  to  aid  their  enterprise." 

Too  often  there  has  been  an  inspector  more  for  the  purpose 
of  saying  that  engines  had  been  inspected,  rather  than  seeing 
that  the  work  was  done.  Too  long  the  respect  paid  to  an  in- 
spector's report  has  been  scant  indeed,  and  too  often  the  remark, 
"that  is  only  that  fool  inspector's  report,"  accompanied  the  con- 
signment of  his  work  slip  to  the  firebox  or  the  pit;  when  this 
was  done  by  the  foreman  one  could  expect  but  little  from  the 
workmen. 

'  Supporting  an  inspector  consists  in  investing  him  with  an 
authority  that  is  absolute,  and  in  this  way,  and  this  way  only, 
will  work  be  done  promptly  and  in  a  thorough  workmanlike 
manlier. 

As  the  foreman  is  the  men  are,  and  if  that  infernal  phrase, 
"That's  good  enough,"  falls  with  favor  on  the  foreman's  ears 
you  can  be  sure  the  workman  will  put  up  a  class  of  work  that 
measures  to  that  standard,  despite  the  fact  that  the  very  term, 
"It  is  good  enough,"  implies  there  is  something  wrong,  and 
known  by  all  concerned  to  be  wrong.  It  is  easier  and  cheaper 
to  maintain  locomotives  in  a  high  state  of  perfection  than  it  is 
to  maintain  a  low  standard. 

We  can  best  support  the  inspector  in  the  roundhouse  by  doing 
the  work  he  finds  and  doing  it  when  he  finds  it,  and  not  doing 
it  four  or  five  times  to  get  it  done  right  once.  .  .    ■•..•_...■ 

Generally  speaking  there  is  as  much  time  to  do  a  job  in  a 
roundhouse  one  day  as  there  is  another,  and  we  should  impress 
on  all  the  fact  that  there  is  in  a  roundhouse  only  one  way  to 
do  a  job,  and  that  is  the  right  way;  there  is  only  one  time  to  do 
a  job,  and  that  is  now.  ,    ;  :.  .      .-.  •  ,     :v.     ..  :  / 

■^'•:.>:<=;Op-Vv---,  ;v/^'/-'-.'--^-.S'"^'''  FACILITIES    AND    METHODS    '//:" 'V-  :'■■  .■■'^^^■■■'■?^ 

.v'-:.'.:.r  '.;:';;  I  will  now  outline  a  plan  of  inspection  which  works  well  with 
.!".•''-"'   ^      a  minimum  of  trouble  or  attention.    The  forms  shown  are  hypo- 
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Daily    Bulletin   of    Engines    Due   for    Inspection 

thetical  cases  arranged  to  show  how  to  take  care  of  monthly 
staybolt  inspections ;  special  staybolt  inspections  which  are  made 
by  two  inspectors  if  at  the  end  of  four  months  no  bolts  have 
been  found  broken ;  hydrostatic  tests ;  flue  records ;  record  of 
lagging,  and  age  of  firebox.  This  information  is  filed  in  the 
numerical  order  of  the  engines  on  an  ordinary  Yawman  &  Erbe 
file  with  a  sheet  for  each  engine.  The  monthly  staybolt  reports 
are  made  from  this  file  and  sent  to  the  mechanical  superinten- 
dent, and  the  general  and  assistant  general  boiler  inspector. 
All  special  information  is  shown  on  this  form  and  may  be  as- 
certained at  a  glance  at  any  time.  This  record  is  complete  for 
four  years,  and  the  time  consumed  in  locating  the  information 
when  wanted  has  not  exceeded  five  minutes  per  week. 
•  V  A  staybolt  record  is  also  kept,  a  card  being  arranged,  as 
shown,  to  contain  a  record  for  two  years.  At  the  top  is  the 
engine  number..    The  first  line  shows  the  date  the   flues   were 
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applied,  the  second  the  date  of  the  previous  hydrostatic  test  and 
the  third  the  date  of  the  last  hydrostatic  test.  The  next  date 
shows  when  and  where  staybolts  were  applied  and  the  age  of 
the  firebox.  The  subsequent  dat<  s  show  dates  of  inspections, 
how  many  bolts  were  removed,  whether  the  engine  was  in 
service  or  L  U  G  (laid  up  in  good  order),  special  inspections, 
place  of  inspection  and  the  number  of  the  monthly  staybolt 
diagram.  This  last  number  is  assigned  to  the  diagram  and  it  is 
filed  for  ready  reference.  These  cards  are  filed  for  the  engines 
in  numerical  order. 

A  record  is  thus  maintained  by  vhich  the  exact  condition  of 
every  engine,  firebox,  flues,  staybolts,  age  of  flues  and  whether 
new  or  pieced,  age  and  condition  of  firebox,  dates  of  monthly 
inspections,  hydrostatic  tests,  special  inspections  and  dates  lag- 
ging was  removed  from  boiler,  is  known,  as  completed  in  the  past 
and  due  in  the  future.  These  are  kept  in  numerical  and  date 
order  and  are  absolutely  correct  ai^  up  to  date,  affording  the 
inspector  a  means  of  checking  his  Inspections  as  they  fall  due 
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and  making  it  possible  to  keep  in  toucn  with  the  despatcher,  and 
provide  for  inspecting  the  engines  without  overtime.  During 
one  month  recently  100  engines  wer^  inspected  without  over- 
time on  a  division  where  most  of  th^  freight  engines  arrive  at 
the  terminal  in  the  evening  and  depatt  in  the  morning. 

As  a  further  aid  a  board  is  placed  in  the  roundhouse  as  out- 
lined and  each  morning  the  inspector} marks  on  it  the  numbers 
of  the  engines  to  be  inspected,  and  ir^dicates  in  the  column  set 
aside  for  this  purpose  whether  or  not  ^he  pops  are  to  be  set  and 
the  gages  tested.  The  workmen  assigned  to  the  task  of  wash- 
ing boilers  and  attending  to  gages  ar|d  pops  check  this  board 
and  ask  no  questions,  but  get  busy  at  cfaice. 

The  arch  tube  record  is  kept  in  a  record  book  ruled  and 
headed  in  accordance  with  the  accompanying  outline,  one  page 
to  each  engine  assigned  to  the  division  a^id  arranged  in  numerical 
order.  At  the  end  of  a  year  each  page  shows  the  actual  record 
of  the  arch  tubes  applied  during  the  year,  the  workman's  name 
who  applied  them,  the  inspector's  name  who  inspected  them, 
when  the  work  was  done  and  the  cause!  for  removal. 
.There  may  be  better  ways  to  help  an  inspector,  but  these 
methods  give  an  eminent  degree  of  satfefaction  and  entail  little 
trouble  or  expense. 

The  secret  of  success,  however,  with  pny  method  lies  in  per- 
fecting a  system  that  will  automatically  take  care  of  the  work 
and  having  the  foremen  and  workmen  respect  the  necessity  of 
doing  the  work  which  has  been  reported  by  an  inspector  who  is 
chosen  and  assigned  to  his  duties  because  of  his  competence  and. 
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common  sense. 

FACILITIES  AND  METHODS  OF  WORKING 


BY  W.  J.  GILLESPIE  V  i.* 

Boiler  Inspector,  Pittsburgh   &  Lake  Erie,  McKee's  Rocks,  Pa. 

The  system  adopted  after  careful  studj^  and  the  facilities  that 
are  given  to  the  inspectors  for  carrying  dn  the  work  of  locomo- 
tive boiler  inspection,  in  accordance  with  the  rules  and  regula- 
tions of  the  Interstate  Commerce  Commission,  and  the  methods 
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employed  for  keeping  of  data  by  the  Pittsburgh  &  Lake  Erie 
are  specially  good,  and  are  roughly  as  follows:  j ; :.      ■.:■•..  e-:; • 

■:'-\j."-^;'  :'-'--\^     '.V^,.     THE    inspector's    QUARTERS       ; :  "^'f   '. '  .  >  ^>  ?:' 

The  main  shops  of  this  road  are  at  McKee's  Rocks,  Pa., 
just  over  the  city  line  from  Pittsburgh.  A  modern  30-stall 
roundhouse  is  here  maintained ;  at  about  the  center  of  the 
circle  and  abutting  the  roundhouse  is  the  toolroom,  60  ft.  by 
.,  30  ft.  Here,  centrally  located  so  that  he  can  easily  reach  any 
part  of  the  house,  the  boiler  inspector  has  been  provided  with 
quarters.  The  furnishing  consists  of  a  locker  large  enough 
to  hold  a  change  of  clothing,  overalls,  and  such  tools  as  are 
necessary  in  the  performance  of  his  duties;  a  writing  desk 
with  a  drawer  to  hold  his  ledger,  blank  inspection  forms,  etc. ; 
and  a  bench  on  which  is  placed  the  steam  gage  tester.  Facili- 
ties are  also  provided  for  cleaning  up  and  washing.  ., 

:..  .    ;..■....:•    .  ■:•  .:  ROUNDHOUSE  EQUIPMENT     ../=    v  ,.   .'   l!-    -VrV 

The  roundhouse  is  equipped  with  the  Raymer  blow-off  and 
hot  water  system.  On  the  wall,  and  between  each  stall,  are  six 
valves  that  control  the  blow-off,  live  steam,  hot,  cold  and  super- 
heated water,  and  the  high  pressure  test  line.  The  supply  pipe 
from  these  valves  runs  back  overhead  between  the  stalls  and 
is  dropped  to  about  6y^  feet  from  the  floor  at  a  point  that  brings 
it  easily  within  reach  for  connection  to  the  side  or  front  blow- 
off  cock  in  the  boiler.  A  pressure  of  100  lb.  is  maintained  on 
steam  and  water  lines.  The  high  pressure  test  line  is  worked 
independently  by  a  pump  that  is  used  for  this  purpose ;  to  use 
this  line  the  inspector  notifies  the  power  house  of  the  pres- 
sure  desired   and   the  pump    is    regulated    accordingly. 

Beside   the   toolroom   window    in   the    roundhouse   hangs   the 

daily   bulletin   board,   also   the   daily   work    slate,    the   bulletin 

board  showing  the  locomotive,  number  of  train  to  which  it  is 

assigned,    and    time    it    is    due    to    leave   the    roundhouse.      The 

work  slate  governs  the  work  of  the  water-tender,  boilerwasher, 

,:'  flue-blower,    boilermaker,    cabman    and    firelighter.      The    first 

.,;  column  shows  the  locomotive  number  and  a  column  is  also  de- 

••  voted  to  each  of  the  aforesaid   items  in  the  order  mentioned. 

,\  As  each  completes  the  work  that  is  required  of  him  he  marks 

\,  O.  K.  in  the  column  that  is  assigned  to  his  work,  opposite  to 

r  the  number  of  the  locomotive  on   which   the   work   was   done. 

>   ■      ^V.  ■•.'..  METHODS    EMPLOYED    FOR    KEEPING    DATA  ..^-^^v    ...    V 

On  the  1st  of  January  of  each  year  a  bulletin  sheet  is  laid 

;  ■:  off   in   13   columns.      In   the   first   colurhn   all    locomotives    are 

:'  shown  by  numbers,  and  in  the  order  of  the  numbers.     The  12 

•  J.  remaining  columns  are  each  headed  with  a  month  of  the  year. 

.    When  the   boiler   has   been   given   the   regular   monthly   inspec- 

'   tion  the  date  is  marked   opposite  the   locomotive  number   and 

.in   the   column   Assigned   to   the   month   in   which   the   work   is 

^J  done.      Should    a   hydrostatic   test   be   made   at   this   time,    the 

v;  letter  H  is  added  to  the  date  of  the  month.     In  case  the  in- 

•   spection  has  been  made  at  a  divisional  point  other  than  McKee's 

Rocks,  a  message  is  received  giving  this  information  and  the 

record  is  marked  on  the  bulletin  in  the  usual  way.     Thus  we 

V  are  always  in  touch  with  the  progress  of  the  work  and  a  glance 

at  the  bulletin  is  all  that  is  necessary  to  find  the  date  on  which 

,;    any  locomotive  boiler  on  the  entire  system  is  due  for  monthly 

;V  inspection   or    hydrostatic    test. 

.■      A  bulletin  of  this  kind  is  kept  by  the  filing  clerk  in  the  office 

\oi  the  assistant  superintendent  of  motive  power,   and  another 

••  is  hung  in  the  office  of  the  roundhouse  foreman.     In  addition 

;•  on  the  first  of  each  month  all  boiler  inspectors  are  furnished 

1 V  a  list  of  locomotives  that  are  due  to  have   a  hydrostatic  test 

made    during    the    current    month,    giving   the    dates   on    which 

y  they  are  due  for  the  tests.    They  are  also  furnished  on  the  first 

of  each  year  with  a  list  of  those  locomotives  that  are  due  to 

have   all    flues    removed    from   the    boiler ;    also   those   that    are 

'y  due  for  a  five-year  test,  or  the  stripping  of  the  entire  boiler 

Jv  shell  and  firebox.     The  month  and  date  are  shown  on  which 


«i> 


it  is  necessary  to  have  the  locomotive  removed  from  service  to 
perform  this  work.  These  lists  are  furnished  by  the  filing 
clerk  and  are  attached  to  a  bulletin  board  which  the  inspector 
has  for  this  purpose  and  which  hangs  beside  his  desk.  He 
thus  has  all  this  data  beforehand  and  is  saved  the  time  and 
trouble  that  would  otherwise  be  necessary  in  hunting  it  up 
after  the   locomotive  had    arrived   in   the   roundhouse. 

At  the  time  that  the  hydrostatic  test  is  applied — once  each 
year — all  caps  are  removed  and  exterior  inspection  of  flexible 
staybolts  is  made.  As  a  state  law  requires  this  work  to  be 
done  once  every  16  months,  the  delay  to  the  locomotive  is 
avoided  that  would  otherwise  occur  in  having  it  removed  from 
service  four  months  later  in  order  to  have  this  work  performed. 

^■;V    j\;;     :     ..f.^/::     dUTLtNE    OF    INSPECTION    WCMUt  V  ^  ^y-/;   .  V>  ^/ .! 

:  Each  morning  a  clerk  in  the  office  of  the  roundhouse  fore- 
man goes  over  the  inspection  bulletin  sheet  and  makes  out  a 
list  in  duplicate  of  all  locomotives  that  are  due  for  monthly 
inspection  during  the  next  24  hours.  One  copy  of  this  list  is 
delivered  to  the  foreman  in  charge  at  the  ashpit,  and  the  other 
is  placed  alongside  the  work  slate  in  the  roundhouse.  When 
a  locomotive  arrives  at  the  ashpit  the  foreman,  by  consulting 
his  list,  can  tell  if  it  be  due  for  boiler  inspection,  in  which 
case  he  sees  that  the  fire  is  dumped  before  it  is  sent  to  the 
house.  On  delivery  at  the  roundhouse  the  hostler  marks  the 
number  in  its  place  on  the  work  slate,  and  the  floor  foreman, 
by  consulting  the  list  which  is  placed  alongside  of  the  slate,  is 
informed  of  the  fact  that  the  locomotive  is  due  for  boiler 
inspection  and  marks  the  letters  5".  T..  signifying  staybolt  test, 
after  the  number  of  the  locomotive.  This  for  the  informatics 
of  the  boiler  inspector,  cab  workmen  and  boiler  washers.   '  . .;  J- 

Should  the  firebox  be  equipped  with  a  brick  arch,  the  in^, 
spector  orders  all  brick  removed.  In  the  meantime  the  water- 
tender  has  made  the  connection  between  the  feed  pipe  and  the 
blow-off  cock  in  the  boiler;  after  opening  up  the  latter  he  also 
opens  up  the  blow-off  valve  at  the  wall  and  all  water  and 
steam  are  blown  from  the  boiler  to  a  tank  at  the  power  house, 
where  the  water  is  delivered  to  the  sewer,  and  the  steam  is  used 
for  heating  purposes.  When  the  boiler  is  emptied  the  blow-off 
valve  is  closed  and  the  hot  water  valve  is  opened ;  when  the 
boiler  is  filled  it  will  be  under  100-lb.  pressure  and  is  ready 
for  inspection. 

First,  the  exterior  of  boiler  and  firebox  are  examined  as 
thoroughly  as  possible ;  tell-tale  holes  are  inspected,  and  mud- 
ring  corners  and  the  interior  of  the  front  end  are  examined 
for  leaks.  Next  the  interior  inspection  of  the  firebox  is  made. 
Staybolts  and  radials  are  tested ;  flues,  arch  tubes,  seams,  grates 
and  rests  examined ;  and  all  defects  are  marked  with  the  in- 
spector's red  chalk  and  a  record  is  made  in  his  note  book. 

The  boiler  is  then  ready  for  the  boiler  washers  and  cab 
workmen.  If  the  repairs  necessary  will  delay  the  locomotive 
beyond  the  time  it  is  marked  for  departure  on  the  bulletin 
board,  the  inspector  immediately  notifies  the  roundhouse  fore- 
man. He  also  furnishes  the  boiler  shop  foreman  with  a  writ- 
ten report  of  all  defects  noted,  so  the  necessary  men  may  be 
assigned  to  make  the  repairs. 

The  work  of  the  inspector  does  not  end  in  chalk-marking 
defects.  He  must  follow  up  the  repair  work  and  see  that  it 
is  done  in  a  proper  manner.  If  staybolts  are  renewed  he 
should  see  that  there  is  a  full  thread  in  both  sheets  after  the 
holes  are  tapped  out;  also  examine  all  staybolts  before  they 
are  applied  to  be  sure  that  they  are  properly  threaded  and  not 
ragged  and  torn ;  see  that  they  fit  properly  when  applied,  that 
they  are  properly  driven  and  that  tell-tale  holes  are  drilled 
to  the  proper  depth.     This  applies  also  to  all  classes  of  repairs. 

Should  the  boiler  be  due  for  a  hydrostatic  test  the  method 
of  procedure  is  as  follows :  When  water  and  steam  are  bloA\-n 
out,  and  it  is  being  refilled,  the  inspector  has  the  lagging  and 
jacket  removed  from  the  firebox,  has  the  steam  gage  removed 
and  tested,  and  the  steam  pipe  connection  to  the  gage  removed 
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',;•'•'  V  and  blown  out,  examines  the  steam  cock  to  it  and  sees  that 
';-{.,  the  opening  is  clear,  after  which  the  gage  is  replaced.  When 
■'.  .^-".'the  stripping  of  the  firebox  has  been  completed  and  the  in- 
:..  V- .  spector  has  adjusted  the  clamps  to  the  safety  valves  and  the 
;.v5..' boiler    is    filled    with    water,    it    is    ready    for    testing.      The    in- 

■  H  .  spector  then  notifies  the  power  house  of  the  pressure  he  de- 
"'..;},  sires  on  the  test  line — always  25  per  cent  above  the  boiler  work- 

■  ."■  i  .  ing  pressure.  By  opening  the  valve  that  controls  the  test  line 
■■'.'I     this  pressure  is   recorded  on  the  gage  and  is  maintained   until 

;' '  j^  ■■  the    inspection    has    been    completed    in    the    same    manner    as 

•■';.  previously  described,  except  that  at  this  time  it  is  good  practice  to 

'IJ     have  all   grates   and    rests   removed    from   the   firebox   in   order 

.  f  "i  ,  that    the    bottom    corners    and    sheets    that    are    behind    them 

~.   .jf    may   be  thoroughly   inspected. 

■."'>'       When  this  part  of  the  inspection  is  completed  and  the  boiler 

;' i'.  is  emptied,  the  dome  cap  and  throttle  box  are  removed  and  the 

■■';■:'•  interior  of   the  boiler  is   inspected   as  thoroughly   as   is   possible 

?:!''    from  above  the  flues;  the  sling  stays  or  crown  bars,  cross  stays 

/.,;•  U  and  crown  bolts  are  examined,  also  the  front  and  back  braces 

.':  t!  to  see  that  all  pins  and  keys  are  in  piace.     The  latter  are  also 

"'"   struck  with  the  hammer  to  make  sure  they  are  sound  and  taut. 

{;■  .  ^i'  The  flues  are  examined  for  signs  of  pitting,  and  the  shell  sheets 

. -Vr  and  joint  seams  as  far  as  possible  for  pitting  or  grooving. 

.  ■.,       When    the    inspector    has    satisfied    himself    that    the    interior 

;.'''|  of  the  boiler   is  in   good  condition  he  reports   accordingly  and 

•:  vj   the  throttle  is  ground  in  and  replaced  and  the  dome  is  closed. 

;V.  .;i   The  caps  having  been  removed  from  the  flexible  staybolts,  the 

jj^.r  inspector  proceeds   with   the   inspection   in   the   following   man- 

^r;!];  ner :     On   the   firebox   end   he   strikes   each   bolt   a   sharp   blow 

.  •    "  with   a  heavy  hand   hammer,   going  over   all   bolts   in   the   box. 

f  When  this  is  done  he  proceeds  to  the  outside  of  the   firebox. 

:•_ ';!  1  Here  he  uses  a  cape  chisel,  which  is  placed  against  the  head 

■'.  '  ■  i;of   the  bolt   and    struck   with   the   hammer    for   the  purpose   of 

-!  V"!  jarring  it.     After  being  struck  on  the  firebox  end,   if  the  bolt 

'''''' ^-j  is  broken,  it  will  loosen  up  in  the  sleeve  and  on  being  jarred 

^  ,'.X  on  the  outside  as  described,  will  turn  around,  and  is  easily  de- 

v        tected.     When  all  bolts  are  thus  inspected  and  replacements  are 

...  made,  the  caps  are  replaced,  and  after  cab  work  is  finished  the 

.  ;.V  •"  boiler    is    again    filled    up    and    the    w  orking    pressure    applied. 

v-.'iAfter  the   inspector  has   assured   himself  that   everything   is   in 

>   .'.■:.  good   condition  he   so   reports   and   the   lagging  and  jacket   are 

;V'' applied,  the  boiler  is  washed  and  is  ready  for   tiring  up. 

■  Where  hydrostatic  tests  are  made  at  various  points  on  the 
line  which  do  not  have  the  above-mentioned  power-house  facili- 
ties, the  boiler  inspectors  are  provided  with  force  pumps.  These 
.  ..:v  :  are  converted  from  locomotive  air  pumps,  the  lower  chambers 
of  which  are  removed  and  replaced  with  4-in.  cylinders,  intake 
and  outlet  with  necessary  connections,  regulator  attachments  to 

■  .govern  the  air  pressure  in  tlie  ciiaml>ers,  and  air  hose  connec- 
;  .'  :  >  tions.  These  pumps  are  placed  on  small  trucks  and  firmly 
:■■:  "I  '■'  braced  and  are  easily  moved  to  any  location  in  the  roundhouse 

'^■'  and  placed  alongside  of  the  boiler  that  is  to  be  tested.  When 
the  boiler  is  filled  with  water  the  blow-oflF  cock  is  closed  and 
the  pump  is  connected  thereto.  The  supply  line  is  connected 
to  the  pump,  and  the  air  hose  is  connected  and  air  turned  on; 

■  the   supply   line   and    blow-off   cocks   are   opened    and    the   pump 
' '    -     is  placed  in  operation;   the  regulator  is  adjusted   until  the  de- 
sired  pressure    is   obtained.     This    is    maintained    until    the    in- 
spection is  completed. 

In  all  cases  the  l)oiler-washer  reports  to  the  inspector  after 
he  has  tinished  w  ashing  out  the  boiler ;  the  latter  examines  the 
boiler  to  see  that  the  work  has  been  properly  done.  To  aid 
them  in  making  this  inspection  all  boiler  inspectors  are  fur- 
nished with  flashlights  about  6  in.  long,  which  are  easily  carried 

>''  <:  in  the  pocket.  By  inserting  this  light  in  the  plug  holes  on  the 
backhead  above  the  crown  sheet  a  clear  \  icw  may  be  had  be- 

.;:.-.•-    tween   stays    from   back   to   front  of   the  crown   sheet;    then   l)y 

■      placing  it   in  each  plug  hole  along  both   sides   of   the  crown   a 

thorough  inspection  of  the  entire  surface  may  be  made.     Using 

the  plug  holes  on  each  side  of  the  firedoor  the  water  leg  can 
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the    entire   length   of    the 
plug  holes  in  this  way  it 


1)6   examined   between    staybolts    for 

firebox;  by  using  the  bottom  corner 

can  be  seen  whether  all  scale  and  c  eposits  have  been  washed 

from   the  mudring  across  the   front  and  back   and   along  both 

sides.     The  interiors   of   the   arch   tubes   are   examined  to   see 

that  all  scale  has  been  removed  there  :rom. 

At  the  time  that  this  inspection  is 
ing,  the  work  of  the  cab  men  is  also 


made   after  boiler   wash- 
inspected  ;  the  gage  cock 


and  water  glass  cock  spindles  are  removed  and  the  openings 
examined ;  the  steam  gage  is  removed  and  tested,  and  the  steam 
pipe  to  the  gage  is  removed  and  blow  n  out  before  the  gage  is 
replaced.  When  the  boiler  is  fired  ana  the  working  steam  pres- 
sure is  raised,  the  inspector  sees  th^  safety  valves  set,  tries 
water  glass   cocks,   gage   cocks   and   both   injectors. 

When  satisfied  that  these  are  in  good  working  condition  he 
fills  out  the  inspection  form,  and  aftei'  having  it  signed  by  the 
oliticer  in  charges,  places  it  in  the  locomotive  cab,  after  which 
the  forms  for  filing  are  filled  out  and\^  taken  before  the  notary 
and  sworn  to  and  placed  in  the  hands  o:  the  filing  clerk.-  '  V.  ; 

'■■'■''■'•   ■-    •    -^-^       IX   CONCLUSION  .:.:.■-■- r  ■:-■■.(:'■■■:■;■.  i- 

The  annual  bulletin  sheet  renders  it  impossible  for  any  loco- 
motive to  become  overdue  for  boile  ■  inspection  without  its 
being  known.  And  the  monthly  and  annual  lists  that  are  fur- 
nished the  boiler  inspectors  by  the  filing  clerk  are  ample  for 
their  needs  and  leave  them  the  time  ;hat  w-ould  otherwise  be 
taken  from  that  part  of  their  work,  vv  lich  is  of  more  vital  im- 
portance— the  keeping  of  the  locomoti/e  boiler  and  firebox  in 
good  serviceable  condition.  The  inspector's  quarters  should  be 
as  centrally  located  as  possible.  Provine  him  with  a  locker  to 
hold  his  change  of  clothing;  locate  it  where  the  clothes  which 
he  takes  off  in  the  evening  will  have  \  chance  to  dry  out  be- 
fore he  puts  them  on  in  the  morninij.  Furnish  him  with  a 
writing  desk  with   drawer,  and  also   facilities   for  washing. 

His  inspection  forms  when  filed  must\  be  clean  and  free  from 
finger  marks.  The  drawer  will  keep  th^  blank  forms  clean,  and 
by  washing  his  hands  he  can  avoid  the  finger  marks,  but  not 
by  rubbing  them  off  with  a  piece  of  waste.  He  should  be  pro- 
vided with  a  ledger  in  which  to  keep  a  list  of  the  locomotives 
and  in  which  to  make  note  of  all  repairs  that  are  made  to  the 
boilers  and  fireboxes  from  time  to  time,  also  making  note  of 
their  general  condition  after  each  inspection.  This  will  enable 
him  to  reply  intelligently  when  his  superior  asks  for  informa- 
tion as  to  the  condition  of  any  locort^tive  boiler  or  firebox 
that  may  come  under  his  jurisdiction. 


Tire  He.atkb. — An  economical  and  eff^< 


on  the  Great  Northern  at  the  Dale  street  shops,  is  made  from 


ctive  tire  heater  in  use 


superimposed    on    each 
rn  bend  welded  to  both 


J/^-in.    gas   pipe,    there    being  two   coils 

other  and  connected  at  one  end  by  a  reti 

coils.      The   outside   coil   is    used    for   vaporizing   the   oil,   which 

in  this  case  is  kerosene.    The  second,  or  inside  coil,  is  perforated 


Small  legs  about  1   in. 
space  it   from  the  lire. 


with  3/64-in.  holes  spaced  ZYj  in.  apart. 

long  are  welded  to  the  pipe  to  properly 

The  oil  is   forced  into  the  coils  from  tli^  reservoir  tank  l)y  air 

pressure,  and  on  starting  it  is  vaporized  by  the  application  of  a 

gasoline  torch  to  tlie  outside  of  the  pipe.     This  heater  is  easy 

to   construct,   and   by  the   use  of  keroser^e   reduces   the  cost   of 

operation  and  provides  greater  safety. 


Two  Good  Suggestions. — In  a  paper  pr  isented  in  the  competi- 
tion on  "How  Can  I  Help  the  Apprentice?"'  which  closed  Sep- 
tember 1,  the  following  suggestions  were 
Chicago : 

The  apprentice  should  have  a  day  each 
pertaining  to  his  trade  and  the  work  done;  on  that  day  should  be 
strictly  examined   and   judged.  j 

His  master  should  give  him  a  chance  to  tsee  many  things  which 
pertain  to  his  trade,  and,  if  possible,  have  iim  make  an  excursion 
after  a  year  or  half  year  to  some  other  iiaportant  shop.       "v'-'  4 


made  by  John  Paska, 
month  to  do  anj^thing 


■-.<r 
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"How  The  Old  Man  Beat  Them  to  It 


n 


An    Experience  with    an 
a  Railroad   Shop  Plant, 


Efficiency  Engineer   in 
and  What  Came  of   It 


BY  HARVEY   DE  WITT   WOLCOMB 


•■-■v-.j 


"Old  Dan"  Keefe,  the  popular  superintendent  of  the  locomo- 
tive and  car  repair  shops  of  the  R.  S.  &  P.  at  Wonderly,  was 
"up  a  tree."  He  had  heen  fighting  against  the  installation  of  a 
shop  efficiency  system  in  his  shops  and  had  apparently  put  up 
such  good  arguments  against  the  so-called  "new  fangled"  idea. 
as  he  termed  it,  that  the  very  words  "shop  efficiency"  were 
never  spoken  in  his  presence.  But  this  morning  he  had  received, 
in  his  mail,  a  personal  letter  from  the  vice-president  and  generrii 
manager  advising  that  an  '"efficiency  engineer"  was  on  his  way 
to  Wonderly  to  make  a  personal  check  of  the  shop  conditions, 
with  a  view  of  establishing  a  "shop  efficiency"  system. 

'  '  "up  AGAINST  it" 

Poor  Old  Dan  had  to  read  the  letter  through  twice  before  he 
could  make  himself  realize  that  the  management  had  at  last 
"called  his  bluflf,"  and  that  his  days  of  absolute  power  were 
past.  Now,  Dan  was  one  of  the  few  remaining  mechanics  of 
"the  old  school"  and  had  fought  his  way  from  the  ranks  up  to 
the  highest  position  by  hard  work.  He  had  been  superintendent 
so  long  that  he,  like  every  one  else,  regarded  himself  as  a  perma- 
nent fixture  and  had  begini  to  think  the  railroad  could  not  run 
witliout  Iiim.  In  fact,  during  his  administration  the  shops  had 
made  several  notable  records  and  these,  together  with  his  low 
cost  of  repairs  to  equipment,  had  been  one  of  his  best  arguments 
against  the  efticiency  .system.  But  now  it  was  all  over  and  "Old 
Dan"  could  see  far  enough  into  the  future  to  realize  that  one 
of  the  first  moves  tlie  new  efticiency  engineer  would  make 
would  be  to  secure  the  appointment  of  a  younger  and  more 
modern  superintendent.       .it\'.- "■■■-■'.         '  v..  :  .. ;  ■-■';:  ."'s  S'^''- ;^ '??•'■'! 

The  very  thought  of  being  called  a  "has  l»een"  fairly  made 
him  sick.  How  dear  everything  looked  in  the  office ;  tiie  chair 
he  was  sitting  in  at  his  desk  was  given  him  by  the  management 
in  recognition  of  a  special  service  he  had  rendered,  and,  at 
that  time,  he  had  been  given  to  understand  bis  services  were 
indispensable;  but  now  it  was  all  over.  As  he  recalled  his  past 
:  service,  the  fighting  spirit  of  his  Irish  nature  tempted  him  to 
put  up  a  last  fight  for  his  position,  but  then  on  the  other  hand, 
his  good  common  sense  showed  him  that  he  was  too  old  to  fight 
against  such  great  odds  as  the  management's  wishes  and  a 
young  efficiency  engineer  who  was  just  starting  out  in  life, 
anxious  to  succeed  at  any  cost,  so  the  best  thing  to  do  would  be 
to  take  "his  medicine"  like  a  man. 

In  his  own  mind  he  pictured  the  new  engineer  as  probably 
being  a  clerk  in  some  railroad  office  that  had  had  no  real  shop 
experience,  but  had  taken  up  the  "mail  course"  study  of  effi- 
ciency as  a  side  line  and  liad  gotten  so  swelled  up  over  what  he 
thought  he  could  do  that  he  had  dazzled  the  general  manager 
into  giving  "his  system"  a  try  out. 

THE    EFFICIKXCY    ENGINEER    ARRIVES        " 

Well,  there  was  no  use  of  crying  over  "spilled  milk,"  so  Dan 
started  out  through  the  shops  to  have  one  last  loving  look  at 
the  old  place.     ^::  ;-^' i;;  V^.;^;.•A^'■;;;:.  ■\  •.  ^.:   %  v..r\^  '..^'.■■ 

As  Dan  started  through  the  pattern  shop  he  detected  the  odor 
of  cigarette  smoke.  Now,  if  there  was  one  thing  that  made  the 
"Old  Man"  "fly  off  the  handle"  it  was  cigarette  smoking;  tlien 
again  he  was  a  great  "stickler"  for  shop  rules  and  one  of  his 
strongest  rules  prohibited  smoking  in  the  pattern  shop.  Personal 
feelings  were  forgotten  immediately  in  tlie  hunt  for  the  guilty 
man,  and  when  Dan  found  that  the  transgressor  was  not  one 
■of  his  workmen,  but  a  total  stranger,  who  even  iiad  the  nerve 
to  light  a  fresh  cigarette  while  looking  directly  at  one  of  the 
many   large   signs  that  prohibited    smoking   in   that   department. 


he   was   so  *'wrathy"'  that    for  once  he   could   not   even   "cuss.*. 

Tf.e  stranger,  a  young  man  about  30  years  of  age.  mistaking' 
old  roan's  silence  for  timidity,  added  fresh  fuel  to  his  anger  by 
remarking  that  in  all  his  experience  he  had  never  seen  such  a 
glaring    example    of    shop    iiic/Kiiciuy    as    the    location    of    that 
pattern  shop  so  far  away  from  the  foundry. 

Saj',  was  the  "Old  Man"  hot?  Does  a  bull  get  mad  at  a  red 
flag?  Well,  I  don't  know  how  a  bull  feels  when  he  sees  a 
red  flag,  but  I  do  know  that  the  "Old  Man"  had  taken  a  lot  of 
pains  to  locate  and  build  that  very  pattern  shop  just  where  it 
now  stood,  and  it  was  one  of  the  "soft"  spots  in  his  heart; 
and  to  have  a  young  whip-snapper  "sneer"  about  his  good  judg-^ 
ment  was  such  a  shock  to  the  "Old  Man's  nature  that  his  anger 
overcame  his  mental  ability,  and  from  force  of  habit  he  blurted 
out,  "Well,  what's  the  matter  with  this  shop;  speak  up,  my 
manV' ...  ':''~r\  ^:  ■■':..■  i  ■■:■,.■  ,.^    ..:  ■,  v '.^rV  ,  •'.  ,.-.::. ^:'>.J-.'^::u,'='  fJ::,-\' 

Instanth-  "Old  Dan"  would  gladly  have  swallowed  those  words^.- 
for  he  didn't  want  to  talk  like  that ;  he  wanted  to  fight.  But 
the  damage  was  done,  and  the  young  man  being  anxious  to 
talk,  quickly  answered  that  the  pattern  shop  was  too  far  from 
the  foundry,  and  a  great  number  of  steps  and  valuable  time 
were  wasted  daily  from  having  to  walk  f rorri  shop  to  shop ; 
"and."  continued  the  young  man,  "one  of  the  first  tilings  I  do 
at  this  old  plant  will  be  to  move  this  'mess'  over  next  to  the 
foundry,  where  it  belongs,  cut  out  this  unnecessary  waste  and 
put  this  business  on  an  efficient  basis."      ........      ...,.         ...  , 

/■:.  ■'  .,;.:..■.;;_•     :-^  ■^;  .;. :  .-'?DAX    SEES    A    LIGHT   '[- .•^^■/Ji  /■:  ';'  :^'J^^/  ;\--;-_ 

;.  Suddenly  "Old  Dan"  seemed  to  see  a  great  light.  Here  was 
a  new  phase  of  "efticiency"  that  he  had  never  thought  of.  Just 
think  of  the  net  saving  in  moving  a  new  $40,000  pattern  shop 
so  as  to  save  a  few  steps  a  day  and  at  the  same  time  provide 
a  nice  cozy  loafing-place  for  the  molders.  Then  again,  just 
think  how  long  it  would  be  before  that  shop  would  burn  down 
from  sparks  from  the  foundry,  the  same  as  the  old  shop  did. 
The  old  blacksmith  shop  was  another  shop  that  would  have  to 
l>e  moved  also,  for  it  was  a  little  to  one  side  of  the  plant,  but 
as  it  was  a  large,  roomy  stone  building,  well  ventilated  and 
lighted,  they  had  managed  to  get  along  with  it  in  its  present 
location.  But  Dan  could  see  that  from  the  "efticiency"  stand- 
point, it  caused  him  to  waste  a  lot  of  steps  in  a  year,  .'>    ?  .^.^r^ 

Dan's  anger  was  all  gone  now.     He  was  just  the  plain  "fox>-"'- 
Irishman  that  had  so  successfully  run  the  plant   for  the  past  20 
years  that  the  management  was  going  to  kick  him  out  n(.w  and 
have   a   young   greenhorn   step   in   that   didn't    think   any   more.. 
about  moving  a  $40,000  building  than  some  people  would  about 
moving  a  wheelbarrow  out  of  their  way.     Well,  the  "Old  Man'' 
wasn't  buried  yet,  and  perhaps  he  could  show  tjiem  a  thing  of ; 
two.     ^,'■ /,'^?':  ^■•r!^' :'■•':■•  ^-  ''  ■'■■  ...'-'•  ^J'-'K/^ :'^^'^:i•.{"^^■'^■-!•^•■^;^-"• 

After  a  few  minutes'  talk  with  the  young  man,  Dan  excused 
himself,  saying  that  he  had  some  mail  to  look  over,  and  that 
he  hoped  the  young  man  would  stop  in  at  the  ofike  before  he 
left.  The  first  thing  "Old  Dan"  did  after  he  got  in  his  office 
was  to  give  vent  to  his  feelings  by  having  a  short  war  dance 
around  his  desk.  Just  think,  when  he  left  the  oflice  he  had 
felt  that  his  time  had  come,  and  he  had  gone  out  into  the  slio;* 
like  an  old  w  orn-out  horse ;  now  he  was  actually  dancing. 

"^ ■'"■•■';■  :"■'''-'■■'■■':'"*''■' DAN  gets  busy     ^^."■'^'■^-"'''•'-"  "<'-'-••  •r-:^; 

Dan   rang  the  buzzer   for   his   best   stenographer   and   started 
to   set   the   stage  for  the  downfall   of   "shop   efficiency"   at   the 
Wonderly  shops.     His  instructions  to  his   stenographer  were  ttf  • 
bide  in  the  closet  and  to  take  down  every  word  that  the  young 
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efficiency  engineer  said.  "Be  sure  and  copy  correctly  the  fig- 
ures he  gives  out,"  said  Dan,  "for  I  think  perhaps  I  can  use 
them  to  good  advantage." 

After  a  long  wait,  the  efficiency  engineer  was  ushered  in,  and 
while  Dan  apparently  was  very  busy,  he  gave  the  young  man 
a  good  looking  over.  "Well,"  said  Dan,  "what  do  you  think 
of  the  place,  and  what  are  some  of  the  many  changes  that 
should  be  made?" 

"You  have  here  a  great  chance  to  install  my  system,"  replied 

the  young  man,  "for  this  is  one  of  the  worst  places  I  have  ever 

■•'..visited.     Take,  for  instance,  your  method   of   wheeling  engines. 

•;|v.  You   are   still   using  the  old   style   drop   pit,   and   I   propose   to 

.^5 -take  out  these  pits,  install  an  electric  crane  and  cut  the  cost  of 

roj'  wheelinc  engines  by  half."    "Ver>-  fine,"  replied  Dan,  "and  what 

•^  I, '.will  an  electric  crane  cost?"     "About  $8,000  complete — that   is 

;.>'what  it  cost  the  X.  Y.  &  Z.  people  to  make  their  installation," 

-.'replied  the  efficiency  engineer.  •■     ■:.:■""''':.:■■'■::-<■"•■' 

Well,   to  make  a  long  story   short,   the  young   engineer   wa.-; 

,^-  going  to  move  the  blacksmith  shop,  as  Dan  predicted,  at  an  esti- 

.--;:  mated  cost  of  about  $25,000;  move  the  pattern   shop  at   a  cost 

;.'5'  of  about  $40,000;  install  an  electric  tram  car  track  through  the 

."r;  shop  and  equip  all  machines  with  individual  motor  drive,  which 

.'■V£ would   cost    in   the   neighborhood   of   $120,000.      Besides   he   \\as 

■j; to  have  a  "supervisor  of  shop  ettkiency"  and  a  "supervisor  of 

•:.'Vshop   routing"  who  would  get   salaries  of  about  $3,000  a  year 

'...each.      If    Dan    hadn't   got    hungrj-,    I    believe   that    young    man 

';*  would  still  be  sitting  in  his  office  telling  about  the  great  things 

•  .jihe  was  going  to  do,  but  Dan  was  getting  sick  of  such  "fairy- 

..  .T'.tales"  and  called  a  halt  by  going  out  to  lunch. 

■/^'■;:,';;  ■:  ^-■•'  ":>^'-\.'     "^AN    KEEFE,    EFFICIENCY    EXPERT*'  •.  >5'' ■  !••; '■   ;■ 

_!;!  That  afternoon  "Old  Dan"  ordered  some  business  cards 
printed  that  read  like  this :  "Dan  Keefe,  Efficiency  Expert," 
for   he   had   thought   of   a  plan   whereby   he   could    "'put    it   all 

■■■'.iover"  that  young  engineer,  and  not  only  have  the  pleasure  of 

•.':'■;  holding  on  to  his  job,  but  also  of  teaching  the  vice-president 
■r    and  general  manager  a  lesson  that  would  make  him  realize  they 

••couldn't  pull   any    "rough   stuff"   as   lony   as   he    was   alive   and 

O'icicking.    •''    -^-'.i;-:/  ':"' V  "llv  ■  l-^- -^  v--."^;  .  ;  ■:/."/r:'-.;'-'.:  ',-■■'.    :^'' .-     ■^''    ''  ^:;   .s  •.  • 

;'k    After  giving  the  efficiency  engineer  a  couple  of  days  to  ren- 

"'  '::der  his  report,  "Old  Dan"  made  a  trip  to  headquarters  to  see 

-:.=  ,the  \'.-P.  and  G.  M.     Of  course,  as  everyone  in  the  office  knew 

';--'.him,   they   told    him    to   "go   right   in"   and   see   the   "boss,"    but 

■     Dan  insisted   on   sending  in  one  of  his   new   business   cards   in 

the   regular  manner,   and   of   being  presented   the   same   as   any 

other   visitor.     Dan's   visit   was   at   an   opportune   time,    for   the 

;..:V.-P.   and  G.   M.  had  just  finished  checking  over  the  efficiency 

'•:•  engineer's  report,  and  the  great  amounts  to  be  saved,  as  shown 

K   'by   this   report,   had   made  the  "boss"   sit   up,   and   wonder  how 

■^e  old  road  had  ever  existed  as  long  as  it  had. 
'     ■   As   Dan   went   into  the  office,   the   "l)oss"   did   not   greet    him 
.Very  enthusiastically,  for  he  thought  that  "Old  Dan"  had  come 
^ -.■  to   plead    for   his   job.      But    Dan    quickly    changed    his    opinion 
when  he  told  him  that  he  had  quit,  and   was  now   in   business 
for   himself.      "You   see,"   said   Dan,   "times   have  changed,   and 
^'business   must    be   managed    efficiently   now    to   become    a   pay- 
v'-  ing  proposition.     As   superintendent   of   your   plant    for   a   long 
time,   I   have  had   a   chance  to   study   economy,   and   my   experi- 
ence  with  the  average  efficiency  engineer   is   that   they   plan   to 
r 'V'save   money   at   the   spigot   and  waste   it    at   the   Imng-hole,'    so 
I   am   introducing  a   system    where  you   do   not   have   to   invest 
large  sums,  but   I   will  take    10  per  cent   of   the  money   I   save 
for  you  as  my  salary.     Some  of  the  greatest  chances   for  effi- 
;  ■•ciency   are  the   small   things   that    we   do   wrong   every   day   and 

;  yet  go  unnoticed."    ~  :.••*.  .-,■.••.    -  ,;  ■;    • 

':'■"■•■  -  '/■  '■   '■■_■-'■'■■-"  ■-■-  '■"  ■c^-;'.\v:''-';'V;C 

\!/?l'.i--;r^,:V' w  '•  v^- ;. -REAL    VERSUS    PAPER    SAVINGS      •^V  ::.'v  /    /   • 

At  first  the  "boss"  got  mad,  but  when  Dan  offered  to  show 
two  ideas  to  the  other  fellow's  one,  that  would  result  in  an 
actual  saving  for  the  company,  the  boss  had  to  "sit  up  and  take 


notice."  "In  the  first  place,"  said  Da4,  "your  efficiency  expert 
will  recommend  the  installation  of  art  electric  crane  to  wheel 
engines.  This  crane  will  cost  you  about  $8,000,  and  as  we  wheel 
about  20  engines  a  month,  that  investment  will  net  you  ap- 
proximately $500  a  year,  or  about  6  per  cent  on  your  invest- 
ment. On  the  other  hand,  we  have  a  large  plant  to  keep  clean, 
and  at  the  present  time  it  is  costing  your  company  about  $60 
a  day  to  do  this.  With  my  system  I  propose  to  not  only  clean 
the  entire  place,  but  to  keep  all  scraf  picked  up  as  well,  by 
dividing  tlie  plant  up  into  several  districts  and  having  a  gang 
assigned  to  every  district,  from  the  figures  I  have  here,  the 
approximate  cost  for  this  work  will  be  $35  a  day,  or  a  net 
saving  of  $25  per  day,  which  meansi  approximately  $7,500  a 
year.    ;  ;...:.-  ';:r.:V -■■■•:'•. '■v^.--:-;;:/."/;.^ 

"Take  your  present  method  of  gettii 
in  the  car  yard.  You  are  burning  it 
hauling  it  about  a  quarter  of  a  mileJ  This  all  costs  money, 
and  I  propose  to  have  some  old  emplq>-ees  pick  up  the  wood, 
saw  it  up  into  commercial  lengths  an^  sell  it  by  the  load  to 
the  families  that  burn  wood.  From  tlie  figures  I  have  here 
this  idea  will  net  your  company  $800  |i  year  after  paying  the 
wages  of  your  men  doing  this  work.     )    -I    V  •  ■ : 

Well,   it   wasn't  very   long   !)efore  thp   "^       " 
Dan"    had    the    goods    to   deliver,    and 
his    efficiency    engineer    had    reported 


g  rid  of  the  scrap  wood 
after  picking  it  up   and 


investment  of  over  $200,000  to  make    in  "efficiency"   saving  of 


about   $20,000   a   year,    the    "Old    Man' 
same  amount  could  be  saved  without 


so  he  told  Dan  to  go  back  and  prove  his  statements. 


boss"  saw  that  "Old 
he  realized  that  where 
that    it    would    take    an 


was    proving    that    this 
making   any   investment; 


GETTING    RESULT! 


The  rest  of  my  story  will   have  to 


go  unfinished,   for  "Old 


Dan"  is  on  the  job  every  day  now,   snd   is   working  out   new 


ideas  all  the  time.     A  short  time  ago 


Dan  said  to  me:    "The 


ig  with  the  work.     Now, 

om  all  sides  to  see  how 

i  :arted  in  with  some  old 


older  I  get,  the  less   I  know,    for  at  (  ne  time  I   was   working 
my  head  off  and  now  I  am  simply  playi 
I  take  one  job  at  a  time  and  study  it  f 
easily  and  cheaply  it  can  be  done.     I 

worn-out    employees.      Every    large    plAit    has    some    men    that 
have   worked   all   their   lives    for   the   cqrnpany,    and   when   they 
get  old  and  worn-out,  they  cannot   be  nred,   so  it  is  necessary 
to  give  them  light  work  they  can  handh.     I  took  my  old  men 
and    started    some    to    taking    care    of    scrap    paper;    others    to      .; 
picking    up    nuts    and    washers;    others    to    selling    scrap    wood.      ;< 
I  had  each  man  keep  an  account  of  howynuch  he  made  for  the       . - 
company.     The   first   six   months   we   pail    eight   of   these   men         > 
the  sum   of  $2,3-t6   in   wages,   and   they  lad   picked   up   and   re-       ' .. 
claimed  over  $3,000  worth  of  scrap  material.  ,-' 

"I   organized   scrap   inspection  committ  ;es   under   my   supervi-        ' 
sion  and  had  the  different  foremen  inspect  each   other's  gangs 
with  the  result  that  the  scrap  shipped  oi  t  of  here  has  been  re- 
duced by  over  half. 

"We   encouraged    the   men   in    the   shop   to   make   suggestions       •' 
for  economy  and  offered  a  cash  prize  ti  any  man  that  would        c 
make  a  suggestion  by  which  we  could  ia\  e  money.     What  do 
you  think!     The  very  first  suggestion  \fcs  by  one  of  our  com- 
mon workmen,  and  he  suggested  that  \'L  use  cast  iron  instead       V- 
of  brass   for  certain  parts  on   the  enginek  and  cars.     This  one        V 
idca  alone  is  saving  our  company  thousards  of  dollars.     .-:••;••"'. j* .:•  "- 

"Instead  of  buying  new  machines  now,  the  foremen  and  men        /: 
get  their  heads  together  and  build  a  macl  ine  at  much  less  cost        "- 
that   does   the   work   just   as   well    as   an   expensive    tool.      You 
can   see    for  yourself   the   great   number    af   home-made    'kinks'       ?'; 
around  the  shops  and  yard.  .-: ' 

"We  take  our  men  and  foremen  throufeh  the  storehouse  and        ,.( 
show   them    how   we   keep   books   and    wiiat   the   material    thev        v 


are    usmg    costs.      You    don't    see    any 
breaking  globe  valves  now,  for  they  knov 
and    are    anxious    to    help    save    money, 
lowed  up  closely,  for  that  is  one  of  th 
on   a  railroad.     When  we  find  a  carele 


nen    splitting    nuts    or 

what  a  new  one  costs 

Spoiled   work    is    fol- 

most  expensive  items 

workman  that  spoils 


r.V    •.   ■■\', 
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a  lot  of  jobs,  he  is  asked  to  get  out,   for  we  can't  afTord  to 
have  him  around.  ...    ;>;, 

ECONOMY    COMMITTEES 

"Each  department  has  its  economy  committee,  composed  of 
the  regular  workmen  in  that  department,  for  we  find  that  some 
men  feel  more  free  to  talk  and  offer  suggestions  to  their 
brother  workmen  than  to  the  'boss.'  This  committee  has  made 
some  vakiable  suggestions,  and  as  we  offer  a  cash  prize  to  any 
one  who  gets  up  a  tool,  or  money-saving  idea,  we  are  getting 
the  loyal  support  of  every  man.        ,■    i  •:.;■.  ^^r'^v-   r^-//:;v  :;'^f 

"Take,  for  instance,  the  subject  of  keeping  windows  around 
the  shop  in  good  shape.  It  used  to  cost  us  an  average  of 
$25  a  month  to  keep  new  window  glass  in  the  frames,  but 
the  man  who  did  the  work  got  interested  in  the  saving  idea 
and  showed  us  that  by  moving  a  few  machines  we  could  re- 
duce the  number  of  broken  window  glass.  Our  average  cost 
per  month  now  is  under  $4,  so  you  see  that  no  matter  what, 
a  man  does,  there  is  some  chance  for  him  to  use  his  eyes...  -';v;s 

"We  had  a  machinist  tell  us  that  he  lost  about  25  per  cent 
of  his  time  waiting  for  his  machine  to  stop  after  the  power 
was  shut  off.  You  see,  he  was  operating  a  high  speed  machine, 
and  when  we  checked  up  his  work  we  found  that  what  he 
said  was  true,  for  he  was  on  small  work  and  had  to  start  and 
stop  his  machine  frequently.  Another  workman  designed  a  sim- 
ple brake  by  putting  a  short  piece  of  belting  over  one  of  the 
steps  on  the  cone  pulley  on  the  machine.  :  >  t^-    ^^■::Vv  \ 

"One  of  our  old  drill  press  hands  recommended  that  we  place 
barrels  of  soapy  water  at  convenient  places  in  the  shop  to  be 
used  for  drilling  and  cutting  compound.  We  gave  this  job  to 
an  old  employee,  and  he  is  more  than  saving  his  wages  every 
month  by  keeping  the  barrels  full.  We  not  only  save  money 
on  this  material,  but  as  it  is  so  near  the  work,  the  men  save 
steps  and  time  in  getting  it. 

"Another  workman  suggested  that  we  use  pieces  of  wrought 
iron  pipe  at  several  places  in  the  plant  where  we  were  using 
rubber  hose.  This  meant  quite  a  saving  in  rubber  hose,  for 
after  we  installed  the  iron  pipe  we  used  shorter  lengths  of 
hose,  and  that  gave  us  a  supply  of  hose  to  last  over  eight 
months.  In  addition  to  putting  in  the  iron  pipe,  that  same  work- 
man has  designed  a  flexible  hose.  ;.  -•..•..: 


T     >,-\ 


.r-*w       TRAINING  A  REAL  EFFICIENCY  ENGINEER 


1  "And  in  conclusion,"  continued  old  Dan,  "I  know  I  am  getting 
old,  so  instead  of  trying  to  take  all  the  secrets  of  this  plant  to 
the  grave  with  me,  I  am  breaking  in  a  bright  young  fellow  to 
handle  the  place.  In  checking  up  the  suggestions  made  by  our 
workmen,  I  located  this  young  man,  and  I  have  taken  him  into 
my  office  where  I  can  train  him  to  my  ideas.  The  next  time 
the  vice-president  or  general  manager  wants  to  put  in  an  effi- 
ciency engineer,  I  will  have  beaten  him  to  it,  for  we  have  such 
a  man  now  employed  that  I  am  training  to  my  ideas,  and  even 
when  I  am  through  here,  I  will  still  be  represented."^. -.-,..•  ..;• 


TAKE  A  REAL  INTEREST  IN  THE  APPRENTICE* 


■y-"    ^     -     "    •     ■<    ';       BY  A.  MacCORKINDALE  ■'^''-■;"'         ; 

Foreman,  Meadows  Shops,  Pennsylvania  Railroad,  Jersey  City,  N.  J.    .> 

"How  about  the  apprentices  in  your  shop?"  In  our  shops 
every  encouragement  is  offered  to  employes  having  eHgible  sons 
anxious  to  learn  a  trade.  Investigation  is  made  concerning  the 
general  make-up  of  the  candidate  and  his  intentions,  not  forget- 
ting his  educational  tendencies.  Before  he  is  hired  every  neces- 
sary point  of  information  is  given  him  regarding  the  conditions 
under  which  he  will  have  to  work,  his  wages,  etc. 

"Are  they  given  a  fair  chance?"  Yes.  And  I  answer  without 
fear  of  contradiction.  We  must  realize  that  the  apprentice  of 
to-day  is  the  artisan  of  to-morrow.  Our  apprentices  are  not 
sent  hither  and  thither  with  any  Tom,  Dick  or  Harry,  but  are 

'Entered  in  the  competition  on  "How  Can  I  Help  the  Apprentice?" 
which   closed    September    1. 


placed  under  the  care  of  high-class  mechanics,  so  that  they  are  .^ 
insured  the  best  of  practical  mechanical  examples. 

"Do   they   receive   systematic  and   adequate   training   in   theirs 
trades?"     They  do,  and  it  is  not  the  fault  of  the  Pennsylvania;' 
Railroad  if  an  apprentice  fails  to  grasp  the  efficient  system  of  i'; 
which  he  is  a  part.    He  is  continually  told  that  if  there  is  any--' 
thing  he  wishes  to  know  regarding  the  machinery  or  the  work,  .. 
to  ask  until  the  correct  information  is  given  him.  •  ■•  ■"  ■."-.'. J 

"What  help  or  encouragement  do  you  give  them?    Our  master  .":* 
mechanic  considers  it  a  very  important  attribute  towards  being 
a  good  mechanic  that  a  young  man  should  be  clean  morally  in 
spite  of  the  oft-told  tales  that  the  best  mechanics  are  generally;^ 
rummies.    It  often  happens  that  the  high  school  boy  who  filed  ■:■ 
his  application  three  years  ago  has  changed  his  ideas  of  spend- V 
ing  his  leisure  time.     He  used  to  march  down  the  shop  ready  -• 
to  work  at  the  blow  of  the  whistle,  giving  out  a  hearty  "Goods 
morning,  sir,"  whereas  now  we  see  him  repeatedly  rushing  from 
the  car  to  the  shop  and  arriving  at  the  office  with  hardly  enough  :.7 
breath  left  to  ask  for  his  card,  and  before  he  regains  his  normal . . 
state    remarking   to    a   dozen    fellows:      "Gee,    I    am   tired,"   or''- 
■'That  car's  late  every  morning.''    We  frequently  make  our  prcs-  ' ' 
ence  felt  with  that  stamp  of  fellow.    .V:.. 

Personally  I  never  allow  a  chance  to  pass  where  our  appren-  -_• 
tices    may   be   benefited,    whether   along   mechanical,   athletic   or;  • 
social  lines.    I  have  been  successful  in  enrolling  all  the  eligible  ■■ 
apprentices  in  the  Pennsylvania  educational  courses  which  pro-  ; 
vide  free  first-class  information  necessary  for  promotion.     I  use" 
many  lunch  hours  talking  with  them  on  theoretical  and  practical;; 
subjects,  especially  in  their  particular  trades.     Our  Y.  M.  C.  A.  / 
holds   lunch   hour   meetings   throughout  the   winter  and   in   the  ■: 
absence   of   a   professional    speaker   at   several   of   these    I    wa» ;, 
selected  to  speak,  takinc  such  subjects  as  "The  X'alue  of  Study,"; 
"Technical   Knowledge,"  "Influence  of   Associates."  etc  s".'-  ;^7.  ■- 

The   following  is   considered   an   excellent   schedule   for   ma--:' 
chinist  apprentices:  r, ;■ 


12  months. . . . .; 

12  months. . . . .. 

3  months. . . . ., 

2  months 

2  months 

2  months 

9  months 

6  months 


.......  Machine  shop      >•'■;  r'  .>;.'r .""'■.; 

Erecting   shop      ■.■"  "v;-'...- •/.;■. 

, Drawing    room     J'  ^  •"■•;.'-.■■• 

, . . . . .  .Tin   shop         .^  ■    "■:■;■    ■ ;'  ,  ■  •••. 

.......  Boiler  shop  ' ;'  •.  •  .•■  vsj.. ;.'  •.-  •< 

Blacksmith  shop    '7  '•":!-''': 

Roundhouse  ■•  -'  ■■,*'",•"'•'•. 

Finishing   in   erecting  sbfiip 


DEVICE  FOR  FORMING  SILL  STEPS 


■'  V  ■.■■:  .;;.;..;>\^;^  ■;  ;v.:       by  JOHN  TREACY      .."•>;. :" a;- V;^;-,;  ^  v  .;r.;i;.v:-: 
Foreman,  Smith  Shop,  Great  Northern,  St.  Paul,  Mliin. ."  "f;;' =. 

A   combination  die   is   in   use  at  this   point    for   bending   and' 
twisting  the  ends  of  sill  steps  cold,  which  performs  both  opera- 

:j::;-f: .;.;,; :;.,;;;-,. 

<-  -  Twisiing  Plunger  ,'■  ■        ■'  ."•/^  • 


Boffom 
Bending 
Die 


;■...■■  Relative   Positions   of   tlie    Bending   and   Twisting    Dies     vv^T;.' 

tions  without  the  changing  of  dies.  Frorri  the  photograph  it ;, 
will  be  seen  that  there  are  two  plungers,  one  to  twist  the,^ 
ends  of  the  material  and  the  other  to  form  the  step.  The"' 
lower  twisting  die  is  fitted  with   a   slotted   holder   at  one  end  ; 
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which  prevents  tTie  end  of  tlie  material  from  twistinp,  the 
remainder  of  the  piece  being  supported  on  the  die  for  about 
one-third  of  its  width.  The  twisting  phmger  in  its  descent 
<:omes  in  contact  with  about  one-half  the  width  of  the  unsup- 
ported portion  of  the  material.  The  piece  is  thus  turned  between 
the  two  dies  to  a  right  angle  with  the  end  in  the  grooved  holder. 
i; After  one  end  is  twisted  the  material  is  reversed  and  the  other 
•.end  twisted  in  the  same  manner.  The  .sketch  is  an  end  view 
of  the  device,  showing  the  relative  positions  of  the  two  plungers, 
both    of    which    are   attached    to   the    same   head.     The    plunger 


Dies  for  Twisting   and    Bending   Sill   Steps 

which    forms  the   step  is   in   front  of  the  twisting  plunger  and 
its  operation  will  be  readily  understood  from  the  illustrations. 

The  iron  is  received  in  the  blacksmith  shop  from  the  com- 
pany's own  rolling  mill  at  St.  Cloud,  Minn.,  where  it  has  been 
cut  to  length.  It  is  delivered  by  the  stores  department  and 
piled  beside  the  machine  within  convenient  reach  of  the  opera- 
tor. Each  piece  is  placed  in  the  grooved  holder  and  moved 
along  until  the  end  strikes  a  gage  which  fixes  the  length  of 
the  twisted  portion.  After  the  pieces  are  twisted  the  steps  are 
formed  on  the  same  machine,  the  use  of  a  plunger  to  twist 
the  ends  making  it  unnecessary  to  change  dies  between  the  two 
o"erations.  This  device  has  greatly  increased  the  output  of  sill 
steps  and  has  materially  reduced  the  cost.  ■•.'•-,.,:.'.'.,••. 


:",  Ignition  Tkmpf.raturf.  of  Co.m.  Drsx. — Coal  dust  ignites  at 
temperatures  about  750  deg.  P.,  provided  there  is  enough  heat 
present  to  ignite  a  sulVicient  quantity  for  passing  along  the  heat 
of  combustion  to  adjacent  particles  so  as  to  make  the  ignition 
continuous. — Power.    ■:■.•>: ''-•v.;  >  ,  :'-\  •'  .■"•''•' 


■^M^.-^ 


■  .'.>'''  •'■  ■•■  '> 


HOW  CAN  I  HELP  THE  APPRENTICE?* 


.  \w^^ />■; .  •'*'  ^  BY  J.  H.  piTAitD  '■-  ~::^:-\.' :■/'■/. 

!: ;.  I-/ ;y  ■■   Master  Car  Painter,  Mobile  &  Ohio.  Whistler,  Ala.      ?:f: /;  ' '?  vv 

Make  an  intelligent  selection  of  material.  Before  a  boy  essays 
to  learn  a  trade,  he  should  have  a  fairly  good  common  school 
education.  This  is  necessary  for  the  (development  of  the  mind 
to  the  extent  that  will  enable  a  boy  quidkly  to  grasp  shop  practice 
problems  as  they  arise.  A  boy's  general  appearance  and  deport-  . 
ment  should  also  be  considered,  and  his  acceptance  should  be 
decided  on  only  after  the  foreman  has  satisfied  himself  that  the 
applicant  combines  in  a  satisfactory  decree  the  necessary  quali- 
ties of  an  apprentice.  ^^-'.^O  ■/•••■   X;: 

The  advent  of  the  apprentice  into  th  :  shop  means  to  him  the 
opening  up  of  a  new  world,  and  naturally  he  is  more  or  less 
timid    and  credulous.     At  this  point  hi;    foreman,  in  the  privacy 
of  his  office,  should  have  a  heart  to  hei.rt  talk  with  him,  and  in 
a  general  way  outline  the  work  that  lies  jefore  him  and  endeavor 
to  impress  him  with  the  necessity  of  beiig  studious  and  attentive 
to  his  duties;  also  of  being  self-reliant,  self-respecting  and  re-., 
spectful  to  his  foreman  and  shop  associ  ites.    Be  his  real  friend,, 
and  the  boy  will  be  impressed.     The  foreman  should  give  him 
all  the  encouragement  possible,  and  cai  e  should  be  taken  that, 
under  no  circumstances,  should  the  boy  become  "cowed."     With 
a  broken  spirited  boy  progress  is  corres  jondingly  slow.     Rather  r. 
encourage  him   to   believe  in   himself — he   stronger  the   better..." 
This  is  a  necessary  trait,  which  when  once  acquired,  will  stand  ..- 
him  in  good  stead  throughout  his  entire  life. 

Nurse  him  as  little  as  possible.     He  i  hould  be  placed  on  his 
own    resources   as    fast    as   his   attainme  its    will    warrant.      The 


■  ■    "v    • 


:r  brood  over  the  preci- 
their  weight  contains  a 


custom  of  the  mother  eagle  in  pushing  h 

pice  as  soon  as  their  wings  will  sustain 

lesson  which,  in  a  large  measure,  is  appli  cable  in  the  case  of  an -. 

apprentice. 

Put  him  through  the  different  stages    af  the  work  in  proper  . 
order.    He  should  not  be  permitted  to  take  up  the  first  part  last,  - 
nor  the  last  part  first.    He  should  be  req  lired  to  proceed  in  the 
same  order  that  obtains  in  constructive  procedure,  and  should  be 
held  at  each  stage  of  the  work  until  he  has  mastered  it  thor- ' 
oughly,  both  in  principle  and  practice. 

Prepare  written  questions  bearing  on  the  most  essential  points 
of  the  work  as  he  passes  fr<im  stage  to  stage.  Require  written 
replies,  which  should  be  corrected,  and  tte  errors  explained  in 
detail.  By  this  means  the  depth  of  his  comprehension  can  be 
gaged,  and  the  proper  instructions  given  on  the  points  most 
needed.  j  .:   :., 

Relieve  him  of  shop  drudgery  that  has  ni  bearing  on  his  trade, 
but  properly  belongs  to  the  common  laboror  or  shop  sweeper. 

Give  him  due  praise  when  his  work  merits  it,  and  administer  ' 
needed  reproof  in  a  manner  that  corrects,  out  leaves  no  sting.      .< 

Do  not  forget  that  he  is  still  a  boy  with  all  the  characteristics 
of  a  boy,  for  which  allowance  should  be  made.  The  occasional 
demonstrations  of  a  boy's  surplus  energy,  although  not  altogether-- 
consistent  with  shop  discipline,  should  not  liieet  with  reproof  too 
severe ;  such  energy  should  be  utilized  by  directing  it  into  useful 
and  proper  channels. 

Show  a  frinedly  interest  in  the  boy's  1 
Get  in  touch  with  his  parents  or  guardia 
operate  with  them  in  every  way  that  is 
upbuilding  and  welfare. 


me  and  private  life.  :■"• 
if  possible,  and  co-,',. 
eneficial  to  the  boy's  ^: 


Loc.\TiNG  Flaws  in   Metal  Strfaces. — Cracks  or  flaws  in  a 

by  thoroughly  moist-; 


smooth  metallic  surface  are  rendered  visible 

ening  the  surface  with  kerosene  and  then  rubbing  and  drying  it  d 

with   a  clean  cloth    and   subsequently  rubbing  over   the   surf  ace  V' 

with  chalk.    The  location  of  flaws  will  then 

of  the  kerosene  coming  out  again  from  the 

surfacing. — Power. 


)e  revealed  by  traces 
racks  into  the  chalk. 


*  Entere<l    in    the   competition    on    "'How    C.-in    I 
which    closed    September    1. 
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PISTON  VALVE  WITH    AUTOMATIC  CUT-OFF 

r^  -^^v   ^    FOR  AIR  COMPRESSORS      :  X  I  r: 


The  slide  steam  valve  in  various  forms  has  been  standard 
on  air  compressor  units  below  the  sizes  (about  25-in.  stroke"), 
where  the  use  of  the  Corliss  valve  gear  becomes  commercialh* 
practicable.  But  the  wider  use  of  high  pressure  and  super- 
lieated  steam  has  made  the  use  of  the  slide  valve,  even  of  the 
adjustable  cut-off  type,  obsolete.    At  high  temperatures  it  is  very 


Air  Compressor  with  Piston  Valves  and   Automatic  Cut-Off  Vaives 

unsatisfactory,  due  to  its  tendency  to  warp,  with  consequent 
leakage,  and  the  difficulty  of  lubrication  is  also  increased,  which 
.  results  in  greater  wear  and  greater  force  required  to  drive  the 
valve.  To  provide  a  steam-driven  air  compressor  which  will 
operate  satisfactorily  with  high  pressures  and  superheat,  as  well 
as  with  moderate  pressures,  the  Ingersoll-Rand  Company,  New 
York,   has  developed   a  balanced  piston   valve,   which  has   been 


Cross   Section    Through    Cylinders,    Valve    Chambers   and    Receiver, 
Ingersoll-Rand  Piston  Valve  Air  Compressor 

'.-incorporated    in    the    design    of    its    line    of    standard    Imperial 
.;•  duplex  air  compressors.      -i?'  :'-^''.:'.:^-' '■■■:■  }:'y^'-v'-p\'^^*-i }■  ■•y^  "vt.^^ 
:      The  use  of  a  balanced  valve  makes  it  possible  to  control  the 
machine   by   automatically   varying  the   point  of   cut-off   in  the 
.steam    cylinders.      This    method    of    regulation    maintains    con- 
stant speed  for  changing  steam  pressures  and  at  the  same  time 
varies  the  speed  of  operation  to  the  demand  for  air.     Steam  is 


always  admitted  to  the  steam  cylinder  at  full  boiler  pressure 
and  without  the  wire  drawing  of  a  governor  of  the  throttling 
type.  \\  ith  the  hand-adjusted  cut-off  valves,  usually  set  at  ^ 
or  54  stroke,  the  steam  econom\-  is  admittedly  poor,  while  with 
an  automatic  cut-off  regulation  a  considerable  saving  in  actual 
steam   consumption   is  effected.        ;    -'"-7^.  ":;.;;;•.>/;>' :^  ;::•:;- -^ 

This  piston  valve  is  a  perfectly  balanced  valve  of  tlie  tele- 
scopic type.  The  cut-off  valves  are  right  and  left-hand  threaded 
to  a  cut-off  valve  stem,  which  enters  the  valve  chamber  and 
the  valve  through  the  center  of  the  valve  stem.  Steam  ad- 
mission is  through  the  center  of  the  valve,  the  steam  then  pass- 
ing through  the  valve  ports  to  the  cylinder  and  being  exhausted 
by  the  ends  of  the  valve.  It  should  be  noted  that  this  con- 
struction exposes  the  valve  chest  covers  and  steam  packings 
to  exhaust  pressure  only,  thus  reducing  the  liability  of  leakage. 
The  design  and  uniform  distribution  of  metal  in  this  piston 
valve  are  claimed  to  preclude  any  possibility  of  warping  and 
to  result  in  a  val\e  so  balanced  that  friction  is  minimized  and 
lubrication  facilitated.    > />  ::y.'-\^-''^^./--..r-''f'-y:^:>:'.^'fl'--'''--\-:'-'''< 

The  steam  ports  are  large  and  umisualTy  direct  an3  special 
effort  has  been  made  to  reduce  tiie  condensation  surfaces  in 
the    cylinders.     Exceptionally    complete    insulation,   the    separa- 


Longitudinal   Section    Showing    Balanced    Piston    Valve   and    Cut-Off 
Valves,  Ingersoll-Rand   Compressor 

tion  of  live  and  exhaust  steam  passages  and  the  fact  that  the 
steam  chest  partially  encircles  the  cylinder,  contribute  to  the 
steam  cconomj-.  These  features  are  clearly  shown  in  the  sec- 
tional illustrations.  The  cylinder  and  receiver  lagging  is  cov^ . 
ered  with  a  jheet  iron  casing  and  that  of  the  cylinder  heads 
with  neatly  fitting  cast  covers. 

The  steam  receiver  is  a  direct  connection  between  the  high 
and  low  pressure  steam  chests.  The  low  pressure  chest  is  pro- 
portioned to  furnish  additional  capacity  and  so  located  that 
the  heat  ordinarily  lost  by  radiation  is  used  in  heating  the 
cjlinder  and  valve.  A  special  expansion  joint  prevents  any 
possibility  of  cylinder  alignment  being  destroyed. 

The  governor  is  a  speed  and  pressure  regulator,  which  varies 
the    cut-off    by    automatically    rotating    the    cut-off    valve    stem 


.%■'-.- 


■.■»,■-•..••'•  . 
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.;•:/!■: 


\v!iu-1«    iVrrxints    tfiv    t'lul    »if    tilt'    matirial     from     twi^liiiL;.     tin- 

rcmattuUr   of    tlic   iticct-   iHtHu    ^iipportrd   oil    tlu    ilii     lOr    alioiii 

om--tli»r(l    of    il«.    \vi(flh,      TIU'    IwistinLi    pliiil-jir    in    it^    (K^rriit 

.V<»Wv>  ill  contact    uitli   alrmti  piK'-h;ilf  tlu'   widtli    of   llu    nn^nit 

poi'tcdporlioti  of  tlio  material.     The  iiicco  is  tliii^  tunnel  l.itwcrii 

.ihc.  two  tjii>;t(>;i  rr^lit  aiisilf  with  tlic  end  in  the  l;ioo\i(1  lioldir. 

.\ltir. .oi)f  cml  ts  t\\i>tc<l  tlu-  material   i^  n\ci>cd  an<l  tlu-  otlur 

't'wl'  t\\i.'-tc<l   ill   tilt   sanu'   inaniur       'I'lic    -krtcli    i^    an    <iid    \  ii  w 

/pf  the  (tv\icc,  «ho\\itii;  the  relative  jKi-itions  of  tlie  two  ]»lniii:ers. 

IJHpUi  ;  of    \vhivh   arc   attak-ht«t- t^*   the    same    head,      'llu     iilnni^er 


HOW  CAN  I  HEI  P  THE  "VPPRENTICE?* 


'-   .'  ."-  - 


Dies   for    Twisting   and    Bending    SiM    Steps 

:  Vt-hicli  Xoxm-  tlie  sU^fv'ts  ill-  f'rotif  ol  the  -twi^tin,:  plnnuer  and 
-it*  operatron  will  Ik-  feadil\  nn<hT-«f<>od  from  the  ilhi>tratioiT'<. 
:  .'i  he  iroti  i^  reCei\  ed  in  the  Macksmith  sliop  from  the  com- 
jjjinyV  «>v\ii  rirlliuu  niill  at  St!  <  lond,  Minn.,  where  it  lia^  Itch 
i?i»t:  loVUiiiiTh;  ft  i<«..«Iehvvi*e,«r  hit-  the  stores  depattnuni  and 
jiiU-«r  hes+le  the  machine  within  C(in\ intent  reach  of  tlu  ope  ra- 
t«»r.  .  F.acli  jiii'ce  i«.  jilaced  in  the  grooved  hoMi  f  and  ino\  id 
aUmtr  niilil  the  en<i  -strikes  a  liiaVc  which  t"i\e>  tiu  Unu;tli  of 
.thv  twist  id  i>orti(»n.  After  the  piecOs  af-e  .tui-^tid  tlu-  -ti-i»>.  ar^^ 
/(urnieil  «rti  tfie  >ame  machint\VtlH'  Use  t)V  a  |)liiuv:o»"  t«r  twi<t 
the  end^  making  it  nnnece<>ary  t»)  chani:e  diiS  hetwecn  tlu-  t\v  ' 

/ovvration-       Tlii^  di  \  i<e  has  irreatVv    incre:i>eil  the  tnitpnt   of  >ili 
steins  atid   ha-   materially   fedilov'Vttit'.cosf.' ■';;'•■       -   :',  '  ' 


Ji;XITto\     TKMPKR^Vrt'RK    rtK    <  'ifM,     I  )l  •ST,--t"oal    ilu-l     i:;llil<  -    at 

lt-tt:perature>  ah'itiit  75t)  <k-i;.  K^.  j»t(>vidt-<r  thore,  is  eiuiiivili  lieat 
pireseitt  to  ii^nite  a  »nt"lici\nt  tpiaitlitv  for  pJi-i.-hiv  aloii-^  the  heat 
v>t  comliii»ti{Tii  to  adxaceut  i>articley  St'  as  t«>;>ni*J<«^'  the  i.unitioii 


I»V  J.   II.  Pn  AR 
Mauler  Cur  I'^iinter.  Molille  &  Ol 


lo,  WhlMilcr,  Ala.      .;;:.•• 

ial.     I'.efore  a  hoy  essays, 
rly  jiTood  common   -chool 


Make  an  intellijient  selection  of  mate 
to   liani   a   trade,   he   shotihj  have  a   fa 

education.      Tlii-   is   nece>>ary   for  the  ^Icvelopment   of  the   mind 
to  the  e.\teiit  that  will  eiiahle  a  hoy  (piic 
proliKni-  a>  tlie\'  arise.     A  hoy's  seller; 
iiient    should    al>o    Ik-   consi<lere«l.   ami 
decided  on  only  after  the  foreman  has 
applicant  coinhines  in  a  .satisfactory  dc] 
tii->   of   an   api'iiiitice.    •      ■...   ••...■    ''.■ 

The  advent   of  the  apj)rentice  into  th 


;ly  to  .tjrasp  shop  i)racticc 
1  appearance  and  dejiort- 

is  acceptance  should  he 
satisfied  himself  that  the 

rce  the  necessary  qiiali- 

■;liop  means  to  him  the 
worhi.  aii'l  natiirallv  he  is  more  or  less 


oiK-ninu  tip  ot  a  new  worUl.  aii'i  naturally  lie  is  more  or  less 
timid  and  crednlon>.  At  this  j)oiiit  lii-4  foreman,  in  the  i)rivacy 
of  his  ollice.  -lioiild  lia\e  a  heart  to  lie;|rt  talk  with  him,  ami  in 
a  ^Hiu  ral  ua\  outline  the  work  that  lies  I  efore  him  and  endeavor 


to  imi)ri-s->  him  with  the  nect-->iiy  of  heii 
to  lii>  duties;  al-o  of  hrinu  -elf -reliant 
-pectfnl  to  hi-  foreman  and  shop  a-soci; 
and  the  I>o_\  will  he  iin]iri--ed.  'Jlie  f< 
all  the  incour;i!.;enient  ])o--iliIt-.  ;ind  car 
under  no  circum-tances,  -hoiild  the  hoy 
a  hrokeii  -pirited  hoy  proj^ress  »§  Corres 
enconraire    him    to    helieve    in    himself 


;  studious  an<l  attentive 
self-resi>ectin}.i  ami  re- 
tes.  lie  his  real  friend. 
reman  should  uive  him 
■  -hotild  he  taken  that. 
>ecoine  ""cowed."  \\  ith 
oiidiiiiily  slow.  Rather 
tie    stronger   the    hetter. 


Thi-  is  ;i  iuce--ary  trail,  which   wluii  i>\ 
him  in  ^ood  ste;id  throii.ulioiit  his  eiitin 
N'urse   him  as   little   as  i>os-ilile.      He   > 


ce  acqiiireil.   will   -land, 
life, 
lould  hi-  placed  on  his 


own  ri--ources  as  fast  as  hi>  ait:iiiinu-ilts  will  warrant.  The 
iii-toin  of  the  mother  ea.ule  in  i»u-hin.u  lulr  hrood  r)ver  the  i)reci- 
pici-  ;i-  -oou  a-  tluir  wint;<  will  -n-laiii  llu-ir  weight  contains  a 
Ie--on  which,  in  a  lar.ue  nua-ure.  i-  ai)pliral)le  in  the  cas€  o.f  an 
a])iirentice.  ,  .;         -'  •     '.:''■_:.'':'<-•':■  '■.■'■■ 

I'm   him   ihrotiyh   fh<-  difTcrent   stafjes  >  f  the   Work  in   proper 
order.     He  should  not  he  pi-rmitted  to  tale  up  the  lir-t  part  la>t. 


nor  the  last  |>art  lirst.     He  should  he  rc(| 


~ame  order  that  ohtains  in  constructive  pr  >cednre,  and  shouM  l»e 


held   at    each    stage   of   the   work    until  he 


ired  to  proceed  in  the 


has  mastered  it   ihor- 


oiii4liI_\,  hotli  in   i)riiiciple  ami  jiractice.        I 

Trepare  written  que-tion-  hearinji  on  th|  most  essential  points 


)f  the  Work  a-  lu-  t>;i<-e-   from   -lai^e  to 
r<  plie-.    which    -hould   he  corncted.  and   tl 
detail.      I'.y   this   mean-    the   <leptli   of   his   ( 
:j'aeed.    and    tlu-    proper    in-triictions    j^iver  . 
needed.        r  ''-''■  ■■'■'-       ''     '.-   ,'■'■..'  "'        -V      ''-'     ■.'  '  :■'/'■,,  ■^■-  .     '    :-'y. 

Kt-lievi-  him  of  -hop  drtidi,M-ry  that  has  n  i  hearitifj;  on  his  trade, 
hut  propi-rly  !>ilon!i>  to  the  common  lahort  r  or  slioj)  >wei'ijer. 

(iive  him  <lue  prai-e   when  his  work  me  its  it,  and  administer 
needed  n  proof  in  a  m.inner  that  corrects,  l)nt  leaves  no  stinji. 

Do  not   for.!.;<-t  that  he  is  still  a  liov  \\ ill)  fill  the  characteristics 


aye.  Kecpiire  written 
errors  explained   in 

omi)rehensioii  can  he 
on   the   points   most 


ade.  1  he  occasional 
hoii«.;h  not  altogether 
u  el  with  reproof  (oo 
reclini.;  it  into  n-efiil 


of  a  hoy.  for  which  allowance  should  he  n 
denioii-trations  of  a  hoy's  »;urt<his  i-nerKy.  al 
con>i-tenl  with  shop  di-cipliiie.  -hoiihl  not  i 
se\t-re :  -nch  eiier;.iy  -hould  In-  nlili/ed  hy  d 
and   iiro])er  channel-. 

Show    a    frinedl_\    nilcri-t    in    the    hoy'-    lu* 
<  itt   in   toiuh    with  hi-   parent-   or   .L;ii;irdian 
opi-rat<-    with    them    in    t-\t-ry    wa>    that    is   h -neluial    to   the   hoy's 
nphuildini:  and  welfare. 


nil    and    pruale    lite, 
il    iio--ihlr.   ami    co- 


l.oc\M\(;  l-'i.AWS  i\  .\Im\i.  ."^i  ki- Ml  s.  (jr.-nk-  or  Llau-  in  a  . 
-mooth  metallic  -iirlace  are  n  n<h  re<l  \i-ihleliy  thoi<Hmhl\  moi-t-  • 
eiiiir.^  the  snrlaci-  with  ktro-me  ami  then  rlihhiiiL;  ;ii)d  drviiiL:  it" 
with  a  chan  cloth  and  -iih-i-iiiu-ntly  nihiiil'-:  over  the  -nrface 
with  chalk.  Tlu-  location  of  llaw<  will  then  lie  reveah-d  hy  traces  .- 
of  the  kerosi-iu  lomiiii.;  out  a:.;ain  from  tlu-  frack-  into  the  ilialk 
-mfacin;-.     I'ai^-,';-,       .,,',:-;'    •:  .  ■■•'.-•,.--,..;. 


'  Ki)ti-n-'!    in    itit-   o>tnpt.-tiUf>n   .on  ."'How'   < "ait  T :, 
wliifll   €l«»>i-J    .Sf|rt<-ml.H".r    1.         :.,■..       •.•  —    <   ■.'.• 


ir!l>'  ■yhc  ■.■\w>rentirf?'''* 


*.  **.   •  ,1- 


PISTON   VALVE   WITH    AUTOMATIC   CUT-OFF 
FOR  AIR  COMPRESSORS 


TIic  sHdc  steam  valve  in  varioti5  forms  has  ttecn  stamlar<l 
<>n  air  comprissor  units  Idlow  the  sizis  (about  25-in.  '■trokcY. 
where  the  use  ot"  tlie  Corhss  vnKe  i;ear  heeomes  cuniinercially 
practicaldc.  lint  the  \vi<ler  nsc  of  hlph  pressure  and  super* 
heate«l  sttani  lias  made  the  nscd  the  sh<le  valv<>,  cvenof  the 
;c<Iju^tahU'  cut-off  t\])e,  oli«olete.     At  Iiiuh  temperatures' it  is  very 


alwaxs   nxlinittetr- tiJ  the   sleam   ohnder  .4t    ftjll   iKjilvr  prcsi»orc- 
aiKl  without  the  wire  draw  in  f;  of  a  P'nefnpr  ol  the  throttling 
■    type.  With   tliv   liancl-adjii'-ted  cut-off  valves,   ustiatly   <et   at   •>*!* 
or  ? 4   stroke,  the  >teain  economy  is  admittedly  poor.' while  with 
an  aiitomatic  artHi>}T  ri'titilatioii  ;y  voiis^^^^  in  actual 

steant  consnhrption   is   effecte<l.,  ,  -  '     ••         V  \.i  -  rr.--^.  • 

This   piston   valve  .i<i   a  perfectly   h.ilanced    valve  of   the  tele- 
scopic type.     The  <irt-(»ff  \ alve-  are  rii:ht  aiwl  led-hand  lhreadi.Ht' 
to  a-  <^iit-off   valvic  steiii.    which    enters  tke.  valve  chaniln»r  anil 
the   valve   t1ir«tif!li  the  center  of  thl*  valy*"  stcm^^     Steam  aiU 
rriissioti  is  throtiuh  the  center  of  the  valve,  tlie  steam  then  pij-S'  . 
inij:  throu,t;h  llie  valve  ports  to  the  cvlnfiler  and  heinu  e\hau>ted: 
liy   the   ends  of  the' valve.      It   shoultl   he  noti>d  th.it  this   com-,; 
strnctkin  i'xposes  the  valve  cljv>t   eoytrs  atwl .  st^-am  packitis'r;* 
to  exhaust  pre>i<ure  only,  tlnis  feduci-nc  tlie  liahil!t\-  t»f  le.ikasie; 
The   desiiin    and    uniform    di^triliution    of   metal   in    this    piNtoiv 
val\e  arc  claimed   tp   ()rechide  any   po^sihility   of   w  arintta   an<t 
i©  rcstilit  in  a  valve  iso1:>alaiiced  that  frictioii  i,s  minimizitl  un<ft' 
luhrication   facilitated^       '  -_:;•.;■       .r^^^^' 

The  steam  ports  are  larye  and  imnsii.iUy  direct  and  special 
effort  has  lieen  rnade  to  reduce  the  cotidensation  snrf.u'^s  in 
the    Cylinders.      Exce|.>tfonally    oniipkie  -insMlatioH.   the.    Scpara- 


Air  Conipressoi    with   Piston   Valves  and    Automatic   Cut-Off   Valves 

tin>atfSfactor\ .  du<'  to  it<  teh(Utu\  to  uarp.  u  itli  vome(|iient 
leakace,  and  the  ditViculty  of  hihricaliou  i>i  also  increased,  which 
results  in  j^reater  We.ir  ami  'greater  force  re<|uired  to  drive  the 
•valve^  To  firox  ide  a  -"team-driven  air  compressor  which  will 
Uip<^r«te  satisfactorily  witii  lii;jii  pre-^iu'e-  ami  -njierlieat,  as  \VeH 
as  with  moderate  pressures,  the  In.uersoll-Kand  (."ompany^  Xew 
.YoVk,   h;is   (le\eloiieil   a    halanced    pt<toti    \;dve.   which   has  IjCen 


Longitudinal   Section    Showing    Balanced    Piston    Valve   and    Cut-Off 
Valves.    Ingersoll- Rand    Compressor 

tion  of  live  and  e\han>t   steam  pa ssajies  and  the  fatn  that  the 
steam    chest    partially    incircies    tlie   cxlinder;   contrihiitt"    to  tlte 
steanv  <-couomy.     Thvse   features  arc  clearly  sh<»wn  in  the  se*-- ! 
tional  illustratioiis.     The  cyliiMler  atid  reixiver  lai;uins  is  coy-: 
cre<l   with   a   jhpet   iron   ca^itii;   ami  tltat  of   t4ie  cjlinder  heads 
with  iTcatly  fittiiiir  cir-it  covers. 

'   ;;  '   y  ■       r;    >  :     The   Meani    receiyeir  i^    a   direct   c»HitHrti<nil>etw:evii   the  Uijili\ 

-iiieorporatid    in    the    (lesii^n    of   its    Hne    of    standanl    liiiju  rial.  .Jitid  low  pres.sure.s^  The  .^w  pressttrc  cjiest  is  pro-- 


Cross    Section    Through    Cylinders.    Valve    Chambers    and    Receivelr, 
.'      Ingersoll- Rand   Piston   Valve   Air  Compressor      ,,.;,.%:- 


■■doi>IcX- 'air  C(.iiipress6TSr;._v.  •  >■  P.,-/ :.r-  . -^ .  -  :•' "^  •••-.  \.-  :!■-  '-.''■ 
.The  use  of   a  halanced   \alve  makes  it  possilVlc  to  contrcd  the 

.macliinc  l>y  autouiatically  varyini:  the  jioint  «»f  cut-off  in  the 
steam    cylinder^.      This    method    of    rei^idation    maintains    con- 

:,staiit  speed   foi'  chanuiui.;  steaui  pressuri's  and  at  tlie  same  time 


.portione«i  to!  fnnush'  additifmal  cap.-u-ity  .and  .50  l<)cate<l  tha^ 
the  heat  *»i'diV;ari]y  lost  !>>  ra<liati<>n  is  ti>ed  in  he.itinir  the 
cylinder  ajul  \ul\ i.  A  vpecial  <\pansi<»u  joint  jiFevcut.>.>ifty 
possihilitv  of  rcvlintler  alignment  l.»;jni:  <le<trove<l.  - ' '-  ■'■"■'  •  .  -. 
:  The  j;o\:crriMr  is  a  si«e«l  aii<l  pressure, rvsiilaior,whiiii  vafits/' 


?>  V  c-V*5 


;i 


varies  the  ^pi-ed  of  operation  to  tlie  demanot  fot  air.     ?terim  i*   jtfie-cttt-otf   l>y   a  fot.ttini;:   the   cjil-off  valv<r.  .sUw: 
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and  changing  the  relative  position  of  the  cut-off  valves.  It  is 
essentially  a  chain-driven  rotary  oil  pump,  which  acts  against 
a  weighted  plunger.  The  variation  in  oil  pressure  due  to  the 
changing  speed  of  the  compressor,  or  the  varying  air  pressure 
acting  against  the  plunger,  changes  the  cut-off  point  in  the 
steam  cylinders. 

■  This  governor  is  entirely  automatic  in  operation  and  is  claimed 
to  be  capable  of  maintaining  exceptionally  reliable  and  close 
regulation. 
>  Lubrication  of  both  air  and  steam  cylinders  and  valves  is 
provided  for  by  force  feed  oilers.  The  compressor  of  the  new 
design,  called  the  Imperial  type  XPV,  are  similar  to  those  now 
in  service,  built  by  the  same  company.  They  include  a  wholly 
enclosed  main  frame  containing  the  reciprocating  parts,  auto- 
matic lubrication  by  the  bath  system  and  completely  water- 
jacketed  air  cylinders.  They  are  built  in  capacities  from  608 
to  3,620  cu.  ft.  per  minute  and  for  discharge  air  pressures  from 
10  to   110  lb.  per  sq.  in. 

f:  MANUAL  SLACK  ADJUSTER  FOR  FREIGHT 

-&y::'<'-'-'--':i:^^  CARS  ,  K-^-'sXp-'-!.  :;;•-:■  ;;l--v 

'l-  A  manually  operated  slack  adjuster  for  use  on  freight  equip- 
ment has  recently  been  placed  on  the  market  by  the  H.  \V. 
John>-Manville  Company,  New  York.  The  purpose  of  the  de- 
vice is  to  make  it  unnecessary  to  crawl  under  each  truck  in  order 
to  take  up  slack  due  to  brake  shoe  wear,  a  task  both  dangerous 
and    difficult    of    performance.     The    device    is    located    in    the 
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of  the  double  yoke  fit  into  grooves  in  ^he  side  of  the  body,  thus 
holding  the  end  of  the  yoke  in  positio4  and  guiding  the  relative 
movement  of  the  two  parts.     The  jaw  at  the  open  end  of  the ,  ' 
body  is   closed  by  a  block   of   rectangular   section   on   the   end  /■ 
of  a  thrust  rod,  the  upper  and  lower  fjces  of  this  block  serving -v 
as  a  guide  for  the  open  end  of  the  iouble  yoke.     The  thrust- 
rod,  which  is  about  9  in.  long,  extends  back  on  the  center  line'.'; 
of  the  body,  and  passes  through  the  cored  hole  in  the  throat  ' 
of  the  double  yoke.  ! 

Within  the  closed  part  of  the  yoke  are  placed  12  thrust  blocks,  ^ 
each  one-half  in.  thick.     The  wndth  of  Ithe  opening  between  the    .'. 
sides  of  the  yoke  is  increased  at  the  thr  )at  to  permit  the  passage  '."  • 
of  the  retaining  lugs  on  the  ends  of  these  blocks.    A  key  block.  -. 
is  inserted  in  this  opening  when  the  d<  vice  is  assembled  and  is    ' 
locked  by  the  thrust   rod,   which  passe  5  through  a  hole  in  the  . 
block.     The  thrust  blocks  have  a  length  of  3  in.  between  the  ." 
retaining  lugs  and  through  the  lower  e  id  of  each  is  a  hole  1%  ••' 
in.   in  diameter.     \\  hen  the  blocks  are  Iraised  until  the  lugs  on 
the  lower  ends  are  brought  in  contact  \4ith  the  yoke  these  holes  ;"' 
are  in  line  with  the  thrust  rod,  thus  permitting  the  yoke  to  be  1.. 
moved  to  the  position  shown  by  the  broften  lines  in  the  drawing.  ■■ 

When  slack  is  to  be  adjusted,  the  b«akes  are  set  hghtly  in  a 
order  to  show  the  piston  travel.  A  pinipn  secured  to  the  body  ••; 
meshes  with  a  rack  on  one  side  of  tha  yoke.  By  inserting  a  .vC 
short  bar  in  the  capstan  head  of  the  pinlwhich  holds  the  pinion  •' 
in  place,  the  yoke  may  be  moved  back,  thus  shortening  the  length  ■ 
of  the  cylinder  tie  rod.  As  soon  as  the  rod  has  been  shortened  .  .'• 
one-half  inch  one  of  the  thrust  blocks  wll  be  released  from  the  :'■^■ 
end  of  the  thrust  rod  and  will  drop  to  its  lower  position   by  . 


-> 
< 


Dotted  Oi   'line  Shoms 
Takt   VpEthnded\ 


on 
na 
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cylinder  tie  rod,  where  it  is  easily  accessible,  and  but  one  ad- 
justment is  necessar>'  for  both  trucks.  The  adjustment  is  made 
when  the  brakes  are  applied  lightly  so  tliat  correct  piston  travel 
may  be  obtained  without  trial  adjustments,.  ;."■'••  •^^-•^^^^ 

The  location  of  the  device  in  the  brake  rigging  as  well  as  its 
construction  are  shown  in  the  drawing.  Adjustment  is  effected 
between  the  body  of  the  device  and  a  double  yoke  sliding  within 
the  body.  The  body  is  a  malleable  iron  casting  about  18  in. 
long  of  yoke  form,  the  closed  end  being  provided  with  a  tongue 
which  is  connected  to  the  end  of  the  tie  rod.  The  double  yoke 
consists  of  two  parts,  the  sides  of  which  are  turned  at  right 
angles  to  each  other.  These  two  parts  join  at  a  throat  through 
which  is  cored  a  hole  1^  in.  in  diameter.     Lugs  on  the  inner  end 


gra\it\-.  The  other  blocks  follow  successivdh'  for  each  succeed-  ;• 
ing  one-half  inch  adjustment.  In  the  lowAr  position  the  solid  ' 
portion  of  the  block  is  opposed  to  the  end  of  ithe  thrust  rod,  thus  ■ 
preventing  the  return  of  the  parts  to  the  oritinal  position.  The  .: 
adjustment  is  continued  till  the  piston  travel  I  has  been  shortened  ';, 
to  standard.  The  total  adjustment  of  6  in.  in  tlie  length  of  the  rod 
provided  by  the  device  is  sufficient  to  takt 
brake  shoe  wear. 


care  of  maximum 


Scrap  ix  a  Power  House. — A  Chicago  wrecking  company  re- 
cently salvaged  about  2,000  tons  of  old  iron  and  steel  by  the 
tearing  down  of  the  power  house  of  the  Philadelphia  Rapid 
Transit  Company. — Power. 
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COMPRESSED  AIR  GREASE  CUPS 


A  grease  cup  depending  partially  upon  the  action  of  com- 
pressed air  to  automatically  feed  the  grease,  has  been  de- 
veloped by  the  Hunter  Pressed  Steel  Company,  Philadelphia, 
Pa.  The  device  is  designed  primarily  for  use  in  stationary 
practice  where  it  is  claimed  to  require  but  little  attention,  ad- 
y.  V   'v      justment  once  a  week  often 

being  sufficient. 

The  device  is  manufac- 
tured from  pressed  steel 
and  consists  of  the  ordin- 
ary type  of  grease  cup 
threaded  on  the  inside,  into 
which  a  light  pressed  steel 
cap  is  screwed.  Within 
the  cap  is  a  light  coil 
spring  and  flat  disc  which 
is  pressed  down  upon  the 
top  of  the  grease  and  sup- 
plements the  air  pressure  as 
well  as  serving  to  level  the 
grease  and  distribute  the 
pressure  when  first  applying 
the  cap.  The  air  entrapped 
within  the  cap  is  com- 
pressed as  the  cap  is 
screwed  into  place  and 
sealed  within  the  grease, 
Construction  of  the  Airspring  Grease   and    the    action    is    entirely 

■."■'■     ■"  '•■     '  I  ■  Cup  '.::■■' 

'"'•*•"    ■  •  "     '     automatic.     The    disc    and 

spring  are  easily  removable  from  the  cap  and  are  reversible,  it 
thus  being  impossible  to  improperly  assemble  the  device.  The 
cup  is  known  as  the  Airspring  Grease  Cup  and  is  furnished 
in  four  sizes  fpr  V^  oz.,  1  oz.,  3  oz.,  or  6  oz.  of  grease. 


The  distribution  of  metal  has  been  carefully  considered  and  a 
well  balanced  structure  obtained,  effecting  a  uniformity  of 
flexibility  under  the  action  of  the  stresses  due  to  both  static  and 
dynamic  vertical  loading. 

Where  unbalanced  sections  are  used  in  the  design  of  cast  steel 
truck  frames,  the  unequal  strains  set  up  in  the  metal,  in  cooling, 
result  in  a  distortion  of  the  casting.  This  distortion  is  corrected 
by  placing  the  casting  when  cool  under  the  straightening  press, 
the  result  being  that  the  metal  at  certain  points  is  subjected 
to  a  stress  beyond  the  elastic  limit.  Certain  weak  points  are, 
therefore,  developed  in  the  casting  at  the  outset,  their  strength 
being  very  uncertain.  Cracks  tend  to  start  at  these  points,  which 
result  in  the  ultimate  failure  of  the  casting.  The  symmetrical  and 
well  balanced  design  of  the  Benners  side  frame  is  such  that  the 
castings  come  out  of  the  sand  in  perfect  shape  and  the  use  of 
the  straightening  press  is  entirely  unnecessary. 

The  Benners  frame  has  no  outwardly  extending  flanges,  such 
as  are  found  in  castings  of  angular  or  I-sections,  which  always 
tend  to  develop  cracks  at  the  edges.  The  use  of  re-entrant  flanges 
brings  the  edge  of  the  material  nearer  the  neutral  axis  of  the 
section,  a  point   where  the  unit  stress   is  considerably   reduced. 

After  thorough  tests  of  the  Benners  side  frame,  it  has  been 
adopted  by  the  Pennsylvania  Railroad  and  the  Pennsylvania  Lines 
West,  now  being  in  service  under  several  thousand  freight  cars. 
The  patents  are  controlled  by  Edward  H.  Benners,  50  Church 
Street,  Xew  York. 


.'•  j- 


CAST  STEEL  TRUCK  SIDE  FRAME 


The  drawing  shows  a  recently  developed  cast  steel  truck  side 
frame  which  has  been  adopted  by  the  Pennsylvania  Railroad.  The 


Strength  of  Autogenous  Joints.— The  strength  of  the  joint 
produced  by  autogenous  welding,  it  is  pointed  out  in  a  paper  on 
high-temperature  flames  in  metal  working,  has  been  a  fruitful 
source  of  discussion  in  the  application  of  the  process,  and  many 
contentions  have  been  advanced  as  to  the  necessity  of  welds  of 
highest  tensile  strength.  It  was  earlj-  found  that  100  per  cent 
welds,  or,  in  other  words,  those  having  a  breaking  strength 
Tcquivalent  to  that  of  the  metal  itself,  could  be  produced,  but  the 
sacrifice  of  elongation  and  reduction  of  area  materially  lessened 
the  apparent  value  of  such  welds.  Present  practice  is  directed 
toward  securing  a  weld  of  good  tensile  strength,  as  compared 
with  the  strength  of  the  plate,  with  high  ductility,  since  thereby 
the  service  conditions  are  better  fulfilled.     The  growth  in  under- 


-j-^  -^i- r-j^ \Y^  -rv^r  T-tr-jv-j-- --- jr  -^<^,r-T\ 

Lk_J  J'       II      'ii'    rT   '       .   "^     I  I   'II,  1      i\       ('. 


v>; 


.>■  i  T    --. 


-*  '  -*.l .    .. 


li.  Top  of /fa// f 


wn 


■  -'-SechonCD  '/:'\C'^ 

principal  feature 
channels  with  re 


7-^ 

The  Benners  Trucic  Side  Frame 


of 'the  design  is  the  use  ol  channel  sections  and       standing  of  sucli  requirements  has  resulted  in  the  production  of 
-entrant  flanges  instead  of  angle  and  I-sections.      methods  which  produce  these  results. — AmerUatt  Machinist. 
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:    The  shops  and  rouiulhoiisc  of  the  Chicago  &  Illinois  Midland 
at    Taylorville,    III.,    were    destroyed    by    fire    November   4:    loss 
,$65,006. 

The  shops  of  the  Norfolk  Southern  at  Xewhcrn.  X.  C.  were 
destroyed  by  fire  on  November  16:  loss.  $2(K).(XX).  Two  locomo- 
tives were  damaged  and  several  freight  cars  were  burnt  up.        .,  ;': 

■.:  James  J.  Hill,  in  honor  of  whom  a  number  of  men  have 
founded  a  professorship  of  transportation  in  the  Graduate  School 
of  Business  Administration,  of  Harvard  University,  has  given  to 
the  university  $125.(X)0,  to  be  added  to  the  like  sum  which  was 
given  by  the  founders.      .;".•.'   V  ■.■.•.;..;    •'-.     -'•  .  '  •/  '-      'V' 

••  The  Nashville.  Chattancoga  &  St.  Louis  reports  tliat  its  ex- 
penses for  clearing  wrecks  in  the  last  fiscal  year  amounted  to  only 
$6,521,  which  is  e(|ual  to  .^9  cents  out  of  every  $1,000  revenue 
received.  Taking  the  records  of  all  the  railroads  in  the  southern 
group,  it  appears  that  the  average  cost  of  clearing  wrecks  was 
$2.40  to  even,-  $1,000  gross  revenue,  v.^^;.  ;.:.■.••.;..  •;-..■  ',-..   ;•;  '.v 

The  eastern  associations  of  general  chairmen  of  the  Brother- 
hood of  L(»comotive  Engineers  and  the  Brotherhood  of  Loco- 
motive Firemen  and  Enginemen.  in  a  joint  session  at  Cleveland 
on  November  17,  decided  to  join  the  Brotherhood  of  Railroad 
Trainmen  and  the  Order  of  Railway  Conductors  in  their  cam- 
paign for  an  8-hour  day  and  time  and  a  half  for  overtime.  It  is 
said  that  formal  action  on  this  movement  is  to  be  taken  at  a 
meeting  of  the  executive  committee  of  the  four  brotherhoods  at 
Chicago  on  December  1.^.  when  the  formal  ballot  for  a  referen- 
dum vote  of  all  of  the  members  of  the  organization  will  be 
prepared. 

General  Manager  Robert  S.  Parsons  of  the  Erie  Lines  West 
has  issued  to  enginemen  a  circular  which,  according  to  the 
Cleveland  Leader,  includes  the  following:  ■:•>;..■;•.,".  ..  ,  v.- 
.,  "If  you  were  a  passenger  seated  at  a  car  window,  or  sleeping 
(n  a  berth,  you  would  not  like  to  have  a  locomotive  whistle 
blown    just   opposite   you,    giving   you    a    severe    attack    of    the 

'jumps.'  .^;-  :~<.-y. .'•:"■'■;:',',:■  -  ■  l''")-'!^^  :-''r  ,  'y:  ■'^r  :-'-^-  -^-y^' ■■'""■  ■■.x}~:/'.\ 
"If  you  were  a  passenger  you  would  not  like  to  have  the  train 
Jcome  to  a  stop  with  a  jolt  rough  enough  to  break  the  articles 
in  your  traveling  bag  and  give  you  a  general  shaking  up. 
:  "Vet  these  annoyances  occur  every  day,  and  many  times  a 
day,  on  the  Erie  Railroad — all  because  you  do  not  realize  the 
situation  in  which  the  passengers  are  placed.  There  is  no  rule 
or  regulation  that  can  stop  these  practices.  It  rests  entirely 
upon  your  good  nature  and  thoughtfulness.  Will  you  strive 
to  make  an  improvement?"  ..-,;•..  .    •      .-v.-,  r. 

The  Baltimore  &  Ohio  has  issued  for  its  employees  a  treatise 
on  first  aid  to  the  injured  prepared  by  Dr.  Joseph  F.  Tearney, 
chief  medical  examiner  of  the  road.  Discussing  the  effect  of 
alcoholic  liquors  given  in  connection  with  sickness  or  accident. 
Dr.  Tearney  says:  "Whiskey,  even  in  small  teaspnonful  doses, 
increases  the  tendency  to  bleeding.  When  given  in  the  somewhat 
larger  quantity,  known  as  the  ordinary  'drink,'  the  first  effect  of 


,1, 


stimulation  is  followed  by  a  corresponding  depression,  so  that, 
when  the  surgeon  arrives,  he  will  hav^  to  lose  valuable  time  in 
combating  this  depression,  in  addition  to  that  caused  by  the 
shock  of  the  accident.''  .  V  .  If  the  sympathetic  friend  with  the 
bottle  tries  to  deaden  pain  with  whisket,  he  may  produce  intoxi- 
cation and  it  is  difficult  to  put  a  hall-drunken  man  under  an 
anaesthetic.  It  may  be  asked  why  the  surgeon  sometimes  gives 
whiskey;  the  answer  is  that  he  knows  hew  much  to  use  and  when 
not  to  use  any.  .  .  .  Make  it  your  iroA-bound  rule  to  allow  the 
patient  to  have  no  whiskey  or  other  aIc4holic  liquors." .  .    -.,     . 


'■■,:''^  ■■'■■::■:■'/::   the  empire  state  express  -  ;';;:'^.;r; 

This  famous  train  of  the  New  York  Central,  the  first  regular, 
long  distance  train  in  America  to  run  at  over  50  miles  an  hour, 
including  stops,  has  begun  its  twenty-fiftn  year.    It  has  covered  a 
distance  of  6,518.600  miles,  equal  to  14  nound  trips  to  the  moon, : 
and  has  carried  approximately  8,000,000  mssengers  safely  to  their 
destinations.     The  record  during  these  24  years  has  been  a  re- 
markable one.     Not  one  of  its  passengers  has  been   fatally  in- 
jured.    One  of  its  enginemen   for  sixtetn  years  was  Dennis  J.. 
Cassin,  who  last  year  was  awarded  the  Harriman  bronze  medal 
in  recognition  of  his  unblemished  recorl  of  safety. 

When  the  Empire  State  Express  was  irst  placed  in  service  it 
weighed  only  230  tons ;  now  it  weighs  7eO  tons.  It  was  drawn, 
by  engines  of  the  "870"  class,  and  latei^  by  the  famous  "999,"  \ 
the  locomotive  that  took  the  prize  at  the/  Chicago  World's  Fair. 
Nowadays  that  locomotive  looks  like  a  ^n-  in  comparison  with 
the  giant  Pacilic  type,  and  it  could  hardl|-  start  the  train,  much 
less  haul  it  on  its  fast  schedule. 


CAR  AND  LOCOMOTIVE  ORDERS 


IN  NOVEMBER 


Durinj:    the    month    of    November,     ore  crs     for     locomotives,.: 
freight  cars  and  passenger  cars  were  rep(»rted  as  follows :  ■ 

Freight  Passengei; . 

'i':   ;■    ..^■<     •'■.-■■'•■  ; '■  •          Locomotives.     Cars.  Cars.      ''. 

Domestic     .  ,v;--<y.  .;«;i.-..  .* v. *>«<■., 2o0  I          13,700  327 

roreign     .. .,;yV,;>r.v«?r»/r>»*» »•>>•••••.•...  ..    ^-I  ,       1,000 

Tot.-il    .".\.. ■;.'.. ...i....  ..."...-■.  ..        '206  1         14.700  327 

AmouK   the  more  important  orders   for  llocomotives  were  the 

following  :     Elgin,  Joliet  &  Eastern,  18  Mi  cado  and  9  switching 

locomotives,  American  Locomotive  Compar  y  ;  Baltimore  &  Ohio, . 

14  Mallet  type  locomotives,  Baldwin  Locoriotive  Works,  and  15 
of  the  same  type,  .American  Locomotive  ( bmpany ;  New  York, ' 
New  Haven  &  Hartford,  33  Mikado  type  locomotives,  American 
Locomotive    Company,    and    the    Pennsylv  inia    Lines    West,    48 
Consolidation  locomotives,  American  Locoi  lotive  Company,  and 

15  of  the  same  type,  Lima  Locomotive  Co  rporation. 
The    New   York   Central   was   reported   i 

page  599,  as  having  ordered  9,000  freight  c  irs.     During  Novem- 
ber additional   New   York  Central  orders  \,erc  reported,   aggre 
gating  3,0(K)  cars.     Of  these,  2,000  were  fo 
tral    itself,    orders    having   been    reported 
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RAILROAD  CLUB  MEETINGS 


1 1   last   month's   issue,: 


the  New  York  Cen- 
ts   follows :      Pressed 


Club 


Canadian 

Central..  ..'...... 

New  (loKland .  • .  . 
New  York. ...... 

Pittshiirgh 

Richmond 

St.  Louis 

South'n  &  S'w'rn. 

Western 

Western  Canada.. 


-Next 

Meeting 

Dec 

14 

Dec. 

10 

Dec. 

14 

Dec. 

17 

Dec. 

21 

Dec. 

i;{ 

Dec. 

10 

Title  of  Paper 


Pure  Iron  and  Its  Use  by  Kaiiway   Companies. 

Efficiency  in  Track  Work.  ...,,;>,.;.,!.,■.,•. 

.Annual  Meeting i  .  . 

The  Life  of  the  Steel  Freight  Car 

.Moving  Pictures    National  Tube  Company..  . 
Annual  Meeting .,,..<..  .y.  ,  . 


.Author 


J.    r.  Hay...  . 

S.  L.  Connor. 

S.  Lynn 

C.  V.  Roland. 


Secretary 


James  Powell.. .  . 
Harry  D.  Vought 

Wm.  Cade,  Jr 

Harry  D.  Vought 
J.  B.  Anderson.  . 
F.  O.  Robinson.. 
B.  W.  Frauenthal 
A.J.  Merrill  ... 
Jos.  W.  Taylor.  . 
l-nuis  Kon 


Addr 


St.  LamberL  ijue. 

9.5  Liberty  btreet.  New  York 

GS3  Atlantic  Avenue,  Boston,  Mass. 

9.5  Liberty  Street,  New  York 

207  Penn  Siation,  Pittsburgh,  Pa. 

C.  &  O.  Ry.,  Richmond,  Va. 

Union  Statinn,  St.  Louis,  Mo. 

Box  1205,  Atlanta,  Ga. 

1112  Karpei     BIdg.,  Chicago,  III. 

Box  1707.  VInnipcc,  Man. 
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Steel  Car  Company,  500  gondola  cars ;  Standard  Steel  Car  Com- 
pany, 500  pondola  cars ;  Haskell  &  Barker  Car  Company,  500 
box  cars,  and  the  American  Car  &  Foundry  Company,  500  box 
cars.  The  other  1,000  cars  were  hopper  cars  ordered  from  the 
Standard  Steel  Car  Company  for  the  Pittsburgh  &  Lake  Erie. 
Among  other  important  orders  were :  The  Western  Maryland, 
1,000  additional  hopper  cars,  Pullman  Company;  the  Western 
Pacific,  1,000  box  cars,  Pullman  Company;  the  Chesapeake  & 
Ohio,  2,000  coal  cars,  Standard  Steel  Car  Company,  and  the 
Central  of  New  Jersey,  1,000  hopper  cars.  Standard  Steel  Car 
Company,  500  box  cars,  Standard  Steel  Car  Company,  and  750 
box  cars,  American  Car  &  Foundry  Company. 

The  largest  passenger  car  order  reported  during  the  month 
was  that  placed  by  the  Interborough  Rapid  Transit  Company 
of  New  York  with  the  Pullman  Company  for  234  motor  car 
bodies  and  77  trailer  car  bodies  for  the  company's  new  rapid 
transit  lines.  The  Philadelphia  &  Reading  ordered  20  coaches 
and  10  combination  cars  from  the  Harlan  &  Hollingsworth  Corr. 
poration.   ;        -     .       ..../  ,;...-  -^ --'    -     r.;<\^. 


Personals  S 


-•■:-;-.'-n--  ■■:;-;   ^-^-^r  -v-:':.--       GENERAL    /■■■■f\::3:'V-\-^-')i-:^^  '/'"r; 

R.  A.  BiLLiNGHAM,  master  mechanic  of  the  Tennessee  Central,. 
at  Nashville,  Tenn.,  has  been  appointed  mechanical  superintendent, 
and  the  office  of  master  mechanic  has  been  abolished.    ....     .:..-. 

H.  W.  Cathc.\rt  has  been  appointed  assistant  fuel  and  locomo- 
tive inspector  of  the  Philadelphia  &  Reading  at  Reading.  Pa. 

M.  E.  H.\ MILTON',  northwest  railroad  representative  of  the  Gar- 
lock  Packing  Company,  with  headquarters  at  St.  Paul.  Minn.,  has 
been  appointed  general  air  brake  inspector  of  the  St.  Louis  &  San 
Francisco.  Mr.  Hamilton  was  formerly  general  air  brake  in- 
structor on  the  Atchison,  Topeka  &  Santa  Fe. 

T.  E.  Hessen'bruch  has  been  appointed  fuel  and  locomotive  in-, 
spector  of  the  Philadelphia  &  Reading  at  Reading,  Pa. 


r--^ f ''■■'}■  ^'-  '   MEETINGS  AND  CONVENTIONS    -Jvi^Vii:';';?'- 

American  Society  of  Mechanical  Engineers. — The  a;nnuat  meet- 
ing of  the  American  Society  of  Mechanical  Engineers  will 
be  held  at  the  Engineering  Societies'  building,  29  West  Thirty- 
ninth  street,  New  York  City,  on  December  8,  9  and  10,  1915. 
The  railroad  session  will  be  held  "oh  Wednesday  afternoon. 
December  8.  The  subcommittee  on  railroads  has  endeavored  to 
provide  a  program  of  unusual  interest,  and  papers  will  be  pre- 
sented dealing  with  both  locomotives  and  cars.  The  papers  were 
announced  in  last  month's  issue.        •  .  ,  ,  -■..•.  ..;-^^?.    ■:.;..•.>> 

June  Mechanical  Conventions. — The  meeting  of  the  executive 
committee  of  the  Master  Car  Builders'  Association,  the  American 
Railway  Master  Mechanics'  Association  and  the  Railway  Supply 
Manufacturers'  Association  was  held  in  Chicago  on  November  15. 
It  was  decided  that  the  next  annual  convention  of  the  Master 
Car  Builders'  and  the  Master  Mechanics'  Associations  would  be 
held  at  Atlantic  City,  staring  June  14,  the  Master  Car  Builders' 
convention  being  held  first  and  the  Master  Mechanics'  convention 
the  following  Monday.  The  city  of  Chicago  would  undoubtedly 
have  been  chosen  as  the  convention  meeting  place  had  the  Munici- 
pal Pier  been  ready  for  occupancy  at  that  time.  It  is  believed 
that  in  future  years  the  June  conventions  will  be  held  at  that 
place.        .._:;..._, :v.-  ^.     ■._.■■■■_,  .;.-;•.•-■■ -v;:;--  '■  -^  ■-■■■■■■■  ir- --■:■■  ■.\--^-.-^ 


The  follouing   list   gives   names   of  secretaries,    dates   of  next  :.or.,  n 
■  meetings  and  places  of  meeting   of  mechanical  associations:    .■..■••■•.';  \ 

Air   Brake   Associatio.v. — F.   M.    Nellis,   53   .State  St..    Boston,   Mass. 

A.MERUAN  Railroad  Master  Tinners',  Coppersmiths'  and  Pipefitters' 
Associ.^TioN. — W.    E.   Jones,   C.   &   N.   VV.,   3814    Fulton   St.,   Chicago. 

A-Merican  Railnvay  Ma.ster  Mechanics'  Assohatiox. — J.  \V.  Taylor,  Kar- 
pen    Building,   Chicago. 

American  Railway  Tool  Foremen's  Association. — Owen  D.  Kinsey,  Illi- 
nois Central,  Chicago. 

American  Society  for  Testing  Materi.vls. — Prof.  E.  Marburg,  University 
of    Pennsylvania,   Philadelphia,    Pa. 

American  Society  of  Mechanical  Engineers.— Calvin  W.  Rice.  29  W. 
Thirty-ninth  St.,  New  York.  Annual  meeting,  December  7-10,  1915, 
New    York. 

Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  N.  W.,  Room  411,  C.  &  N.   W.   .Station,  Chicago. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  841  North  Fiftieth 
Court,  Chicago.  Second  Monday  in  month,  except  July  and  August, 
Lytton    Building,   Chicago. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
W.   R.   McMunn,   New  York  Central,  Albany.  N.   Y. 

International  Railway  Fuel  Association. — C.  G.  Hall,  922  McCormick 
Building,    Chicago. 

International  Railway  (Ieneral  Foremen's  Association. — William  Hall, 
1126   W.    Broadway,    VVinona,    Minn. 

International  Railroad  Master  Blacksmiths'  .Association. — A.  L.  Wood- 
worth,   Lima,   Ohio. 

Master  Boiler  Makers'  Association. — Henry  D.  Vought.  95  Liberty  St.. 
New  York. 

Master    Car    Bvilders'    Association. — J.    W.    Taylor,    Karpen    Building, 
Chicago. 
•Master  Car  and  Locomotive  Painters'  Association  of  U.  S.  and  Canada. — 

A.    P.    Dane,   B.   &•   M.,   Reading,   Mass. 
'KiAGAR.\   Frontier  Car   Men's   Association. — E.    Frankenberger,    623    Bris- 
bane  Building,   Buffalo,   N.    Y.      Meetings   monthly. 

Railway  Storekeepers'  Association. — J.  P.  Murphv,  Box  C,  Collinwood, 
Ohio. 

Traveling    Engineers'   Association. — W.    O.    Thompson,    N.    Y.    C.    R.    R., 

:.       East  Buffalo,  N.  Y. 


i 


MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ( 

iC?  hU^-:^^:-''-  ::':-'^;-:.}w\.  ENGINES  , ;; .- .^...v,...^:: .  •^-^-V-v'S^'^--;. 

J.  W.  Baum,  general  foreman  of  the  Lake  Erie,  Franklin  & 
Clarion,   at   Clarion.    Pa.,   has   l)een   appointed    master   mechanic,    ^ 
and  the  position  of  general  foreman  has  been  abolished.  V-l 

H.  A.  ExGLisH  has  been  appointed  master  mechanic  of  the' 
Canadian  Northern,  Central  division,  with  headquarters  at  Win-'  T: 
nipeg,  Man.,  succeeding  G.  H.  Hedge,  promoted.     '    -v  .:-v,   v.  /•:..., 

E.  E.  Kev.ser  has  been  appointed  assistant  road  foreman  of 
engines  of  the  third  and  fourth  divisions,  Virginian  Railway,, 
at  Princeton,  W.  \'a. 

B.  E.  NrviNS  has  been  appointed  road  foreman  of  engines  of :. 
the  first  and  second  divisions,  X'irginian  Railway,  at  X'ictoria,  Va.  • " 

C.  J.    Qr.\NTic   has   been    appointed    master    mechanic    of    the: 
Canadian  Northern,  Pacific  division,  at  Port   Mann.   B.  C.       \"^ 

F.  RoN'.\LDsoN,  formerly  locomotive  foreman  of  the  Canadian 
Pacific  at  Lambton.  Out.,  has  been  appointed  district  master  me-.   - 
chanic  at  Farnham,  Que.,  succeeding  H.  Pepler.  _,..      ..  .':• 


■;./:.;•;.=  ;.f:v>-^:->-     CAR  DEPARTMENT  'i' 7  >-:v.   ^--^.-a;^ 

H.  J.  White  has  been  appointed  supervisor  of  car  work  of  the 
Canadian  Northern,  eastern  lines.  Mr.  White  was  born  in 
Brownington,  Vermont,  April   1,   1871.     He  commenced  railway 

work  in  May.  1893.  as  car'; 
repairer     and     joint    car^t 
inspector  for  the  Boston-' 
&  Maine  and  the  Cana-.. 
dian  Pacific  at  Newport,  "■ 
Vermont,  which  position  ; 
he    held    till    September,; 
1894,  when  he  was  trans-': 
ferred   to    St.    Polycarpc? 
Junction  as  joint  car  in--, 
spector  for  the  Canadian; " 
Pacific       and        Canada 
Atlantic     (now    part    of 
the   Grand    Trunk    Rail- 
way   system).     In    May;;. 
1900.  he  becaine  car  in- 
spector for  the  Canadian 
Pacific   at    Parkdale.   be- 
ing   transferred    in    No-'-; 
vember  of  the  same  year 
to  Union  Yards,  Tor(»n- 
to.  in  the  same  capacity,  _ 
-         ^     ;  Yi'  .'         .     ^       -^     Mrhere   he    remained    un-;-' 

til  Februar}-.  1903.  He  was  then  made  leading  hand  carpenter. j 
at  the  Canadian  Pacific  car  shops  at  Outremont.  In  September,^ 
1906,  he  become  car  foreman  and  wrecking  foreman  of  the  Ca- 
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•■■•;...;.  vt -nadian  Pacific  at  North  Bay,  later  being  transferred  to  the  West 
A  :.■■■';  Toronto  shops  as  general  foreman.  In  November,  1913,  he  was 
r'.-y/' '■••?■.  appointed  general  foreman,  car  department  of  the  Quebec  Grand 
.-;../-4.:.'-.r-- Division  of  the  Canadian  Northern,  which  position  was  held 
i-;  •-?';':  "-f.  until  his  recent  appointment,  as  noted  above. 

r'  "■.'•,  W.  E.  Grove  has  been  appointed  assistant  general  car  inspector 

'X  v^;'  '■!;  of  the  Philadelphia  &  Reading  at  Reading,  Pa.       ■"■'■'X     :•.-.•       '"r 

.-j.:';..f  •  -; ./']  W.  H.  PiERiE,  formerly  charge  hand,  has  been  appointed  car 
,v:/V:V>i..  foreman  in  the  shops  of  the  Intercolonial  at  Halifax,  N.  S., 
!•..;..•'•••?•■  succeeding  D.  W.  Murray,  assigned  to  other  duties.         .   ,.     , 

;;U'";^;j!v'^^\'/>,^'''''''' "'■       SHOP  AND  ENGINE  HOUSE 

'■...'•..'  ■^'W.  t.  Kinsell,  chief  clerk  to  David  Van  Alstyne,  assistant  to 
•^  v' .'■  "^-the  vice-president  of  the  New  York,  New  Haven  &  Hartford,  has 
"•:'  !v;.vv       been  appointed  assistant  shop  superintendent  at  Readville,  Mass. 


PURCHASING  AND  STOREKEEPING 

H.  W.  BowEX  has  been  appointed  assistant  storekeeper  of  the 
Baltimore  &  Ohio  at  Locust  Point.  Baltimore,  Md. 

'  .  •  '_':     F.  B.  Calhoun  has  been  appointed  division  storekeeper  of  the 
:•.'"••  j.  Atchison,  Topeka  &  Santa  Fe.  at  Waynoka,  Okla.  ■  ;    *   - 

.    .  *.i     W.  D.  Francis  has  been  appointed  assistant  storekeeper  of  the 
;"        Baltimore  &  Ohio  at  Cleveland,  Ohio,  succeeding  C.   H.   Roth- 
gary,  who  has  been  promoted.  . .  . .;    ■  .  .,  ^i  .••,...  I   .- 

,:..  :^  ;  J.  Harvey  has  been  appointed  storekeeper  of  the  Canadian 
,  >;^'  I  Pacific  at  Havelock,  Ont.,  succeeding  A.  Dobson  transferred. 

.;■      "     W.  M  HiNKEV  has  been  appointed  storekeeper  of  the  Balti- 
■^        more  &  Ohio  at  Kuper,  W.  Va.,  succeeding  F.  C.  Winter. 

■■  James  L.  Woods  has  been  appointed  purchasing  agent  of  the 

"\..  ".Nashville,  Chattanooga  &  St.  Louis  with  headquarters  at  Nash- 
;.  '.^-yville,  Tenn.,  succeeding  A.  C.  Taylor,  assigned  to  other  duties. 
•  ;.^~'|.-  Mr.  Woods  was  born  at 

Belfast,  Tenn.,  December 
9,  1875.  He  was  educated 
in  the  common  schools  at 
that  place  and  later  at- 
tended the  Haynes  Mc- 
Lean school  at  Lewis- 
burg,  Tenn.,  and  the 
Winchester  Normal 
School  at  Winchester, 
Tenn.    In  the   spring  of 

1897  he  entered  the  ser- 
vice of  the  Nashville, 
Chattanooga  &  St.  Louis 
as  a  clerk  in  the  general 
passenger  department. 
From   the   early  part  of 

1898  to  October  1  of  that 
year  he  was  a  clerk  in 
the  division  superintend- 
ent's office  at  Tullahoma, 


•:r:. 


:/J-:  ■: 
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Tenn.  From  October, 
1898.  to  February  12, 
1914,  he  served  in  various  clerical  capacities  in  the  Atlanta  freight 
agency  at  Atlanta,  becoming  chief  clerk.  From  that  position  he 
was  promoted  to   the  position   of  assistant   purchasing  agent. 

C.  Lavender  has  been  appointed  storekeeper  of  the  Canadian 
Pacific  at  John  Street,  Toronto,  succeeding  W.  H.  Bainbridge 
transferred.      ..,;.;.;•  v  •=  j    .  ■:'-:.>■. 

:  C.  H.  RoTHGARv,  assistant  storekeeper  of  the  Baltimore  &  Ohio 
at  Cleveland,  Ohio,  has  been  appointed  storekeeper  at  Lorain, 
Ohio,  succeeding  H.  J.  Cobb,  resigned. 

A.  J.  SwEiNG,  chief  clerk  to  the  purchasing  agent  of  the  Wa- 
bash, has  been  appointed  general  storekeeper,  with  headquarters 
at  St.  Louis,  Mc.    This  is  a  newly  created  office. 
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George  G.  Yeomans  has  been  appointed  purchasing  agent  of  the 
New  York,  New  Haven  &  Hartford,  with  headquarters  at  Boston, 
Mass.  Mr.  Yeomans  was  born  on  January  11,  1860,  at  Trenton, 
N.  J.,  and  graduated  from  Princeton  University.  He  began  rail- 
way work  in  1882,  as  rail  inspector  on  the  Chicago,  Burlington  & 
Quincy.  From  1884  to  1886,  he  was  sk  clerk  in  the  purchasing 
department,  and  then  to  1891,  was  chief  clerk  of  the  same  depart- 
ment. From  1891  to  March,  1898,  he  was  assistant  purchasing 
agent,  and  in  March,  1898  was  promoted  to  purchasing  agent  of 
the  same  system,  remaining  in  that  position  until  July,  1905.  He 
served  from  July  to  October,  1905,  as  assistant  to  first  vice-presi- 
dent of  the  Wabash  Railroad  and  as  assistant  to  president  of  the 
Wheeling  &  Lake  Erie,  the  Wabash  Pittsburg  Terminal,  the 
Pittsburg  Terminal  Railroad  Coal  Company  and  the  West  Side 
Belt.  From  October,  1905,  to  March,  1912,  he  was  assistant  to 
president  of  the  same  roads.  Since  thtn  he  has  made  a  study 
of  methods  of  purchasing  and  handling  supplies  on  several  roads. 


\  -%^o-i'''''----;-  Obituary  •;■  ..^- ;;;";-:;  c^;::';'>'vv 

William  Frederick  Allen,  general  s^retary  of  the  American 
Railway  Association  and  its  predecessoijs,  since  1875,  and  man- 
ager of  the  Official  Railway  Guide  since  J1873,  died  on  November 

at  his  home  in  South 
;range,  N.  J.  Mr.  Allen 
vas  one  of  the  most 
iridely  known  men  in 
American  railroad  life. 
He  was  born  October  9, 
1846,  at  Bordentown,  N. 
J.,  and  received  his  edu- 
cation in  the  Bordentown 
Model  School  and  the 
Episcopal  Academy  in 
Philadelphia.  He  began 
railway  service  in  May,.; 
1862,  as  a  rodman  in  an 
engineering  corps  of  the 
Camden  &  Amboy,  be- 
coming in  May,  1863,  as-, 
sistant  engineer  of  the 
same  road.  From  Febru- 
ary, 1868,  to  1872,  he  was 
resident  engineer  of  the 
West  Jersey  Railroad.  In 
1872  he  entered  the  ser- 
vice of  the  National  Railway  Publication ,  Company,  and  shortly 
afterwards  was  made  assistant  editor  o|t  the  Official  Railway 
Guide.  In  June,  1873,  he  became  the  edilfor  and  manager  of  the 
Guide,  and  has  been  at  the  head  of  it  ever  since.  In  April,  1875, 
he  was  appointed  secretary  of  the  Genera,  Time  Convention  and 
in  October,  1877,  of  the  Southern  Railwaj  Time  Convention.  In 
April.  1886,  the  American  Railway  Association  succeeded  these 
organizations  and  Mr.  Allen  continued  asl  secretary,  holding  the 
position  of  general  secretary  and  treasurer  at  the  time  of  his 
death.  I        ;  ■. ., , .      , •  ;  •  ^•.  v    • .  ; -. 

In  1910  Mr.  Allen  was  elected  vice-prelident  of  the  National 
Railway  Publication  Company  and  since  1914  had  been  its  presi- 
dent. At  the  time  of  his  death  he  was  also(  secretary  of  the  Gen- 
eral Managers'  Association  of  New  York  aiid  the  Bureau  for  the 
Safe  Transportation  of  Explosives.  ' 

In  his  capacity  as  secretary  of  the  American  Railway  Associa- 
tion Mr.  Allen  has  become  intimately  ac^ainted  with  a  larger 
number  of  railway  managers  than  any  oth^r  man  in  the  country.;' 
The  presidency  of  the  association  has  b^en  held  by  different 
men,  from  different  parts  of  the  country,  I  but  the  secretaryship 
has  been  a  permanent  feature,  and  his  administration  of  the  office 
has  been  an  important  element  in  the  association's  prosperity.   .'.^'•.. 

Outside  the  railroad  world  Mr.  Allen  was  known  chiefly  as 
the  "father  of  standard  time."  To  him  was  referred  for  solution, 
in  1881,  the  problem  of  working  out  a  standjard  of  time  reckoning 
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that  would  obviate  the  confusion  resulting  from  the  use  of  the 
:    fifty-odd  standards  then  prevailing  on  the  railroads  in  the  United 

•  States.  His  report  was  submitted  to  the  Association  in  1883.  It 
provided  for  an  elastic  boundary  line  between  the  hour  zones, 
instead  of  a  strictly  longitudinal  division ;  and  in  its  details  fixed 
every  point  at  which  the  hour  change  was  to  be  made,  and  em- 
bodied every  practical  provision  for  putting  the  system  into  im- 
mediate eflfect.     The   report   was  unanimously  endorsed   by  the 

,    Association,  and  Mr.  Allen  thereupon  accomplished  the  unique 
diplomatic  task  of  securing  its  adoption  by  the  numerous  diverse 

.  interests  whose  approval  was  essential  to  success. 

The  change  in  the  operating  time  tables  of  the  many  different 
railroads  was  made  at  noon,  eastern  time,  on  Sunday,  November 
18,  1883,  without  delay  or  disturbance.  For  this  achievement  Mr. 
Allen  was  elected  to  honorary  membership  in  many  American  and 
foreign  scientific  societies,  and  received  the  honorary  degree  of 
master  of  science  from  Princeton  University.  Mr.  Allen  was  a 
delegate  of  the  United  States  Government  to  the  International 
Meridian  Conference  in  1884,  and  to  the  International  Railway 
Congress  at  Paris  in  1900.  He  was  a  delegate  of  the  American 
Railway  Association  to  the  International  Railway  Congresses  at 
London,  1895;  Paris,  1900;  Washington,  1905;  Berne,  1910.  Since 
1910  he  has  been  a  member  of  the  Permanent  Commission  of  the 
Congress  Association. 

In  1905  he  had  charge  of  all  the  arrangements  for  the  session 
at  Washington.  For  his  services  in  this  connection  he  was 
decorated  with  the  order  of  Leopold  by  the  Belgium  Government. 

James  F.  DeVov,  assistant  superintendent  of  motive  power  for 
the  Chicago,  Milwaukee  &  St.  Paul,  at  Milwaukee,  Wis.,  died  at 
his  home  in  that  city  on  November  5,  following  an  illness  of  eight 

months.  He  was  born 
in  Ithaca,  N.  Y.,  on  June 
23,  1866,  and  graduated 
from  Cornell  University 
in  1888.  During  his  col- 
lege career  he  won  dis- 
tinction not  only  as  a 
football  player  and  crew 
man,  but  as  an  honor  stu- 
dent in  the  college  of 
mechanical  engineering. 
Following  his  gradua- 
tion he  entered  the  ser- 
vice of  the  New  York 
Central  in  its  mechanical 
department,  where  he 
remained  for  seven 
years.  He  was  then  em- 
ployed by  the  American 
Locomotive  Company 
both  at  Dunkirk,  N.  Y., 
and  Schenectady.  Fif- 
teen years  ago  he  came 
•^/:  to  Milwaukee  as  chief  draftsman  in  the  mechanical  department 
'■":  of  the  Chicago,  Milwaukee  &  St  Paul.  On  September  1,  1902,  he 
••  was  promoted  to  mechanical  engineer,  and  on  April  15,  1910,  he 
'x  was  appointed  assistant  superintendent  of  motive  power  At  the 
■"  /  time  of  his  death  he  was  a  member  of  the  executive  committee  of 
■  .'  the  American  Railway  Master  Mechanics'  Association,  a  member 
V  of  the  committee  on  design,  maintenance  and  operation  of  electric 

•  rolling  stock,  and  also  a  member  of  the  committee  on  brake  shoes 
;•'■  and  brake  beam  equipment  and  the  coupler  committee  of  the 
j"    Master  Car  Builders'  Association.     From  1910  to  1911,  he  was 

'J,  president  of  the  Western  Railway  Club.  ^     .        ... 

■' :.  R.  B.  S.\LMON,  master  mechanic  of  the  Louisville  &  Nashville 
;:.■  at  Covington,  Ky.,  died  on  November  3,  at  Covington. 
./  R.  S.  Stephens,  until  June  1,  1913,  purchasing  agent  at  Hous- 
:Z  ton,  Texas,  for  the  Galveston,  Harrisburg  &  San  Antonio,  the 
;.  Houston  &  Texas  Central,  and  the  Texas  &  New  Orleans,  died 
;  ."  at  his  home  in  Houston  on  November  2. 


SUPPLY  TRADE  NOTES 


J.    F.    DeVoy 


Elmer  B.  Van  Patten  has  been  appointed  sales  representative 
of  the  Acme  Supply  Company,  with  headquarters  at  Chicago,  IlL 

J.  M.  Spangler,  formerly  with  the  Railroad  Supply  Company, 
Chicago,  has  recently  entered  the  service  of  the  National  Car- 
bon Company,  Cleveland,  Ohio.        ■■~y'yy^-:-.'y:'''^^'-i--'\''-^'-\-.:-^ 

L.  T.  Burwell,  formerly  with  the  M.  W.  Supply  Company, 
Philadelphia,  Pa.,  has  become  associated  with  the  Q  &  C  Com- 
pany, N.  y./-;..; ;;-.-,.     ,;_■•..-.     -o.- ,.  .-.  -..     n-v-V :■--;•; '.--''■r-  '?-■■:.  x-/..^;;  'T. 

Frank  R.  Peters,  formerly  wlith  J.  Stone  &  Co.,  London,  Eng- 
land, has  joined  the  electrical  staff  of  the  Franklin  Railway. 
Supply  Company,  New  York. 

R.  W.  Burnett,  for  many  years  general  master  car  builder  of 
the  Canadian  Pacific,  has  been  elected  vice-president  of  the 
National  Car  Equipment  Company,  of  Chicago,  111.        .-,   ■'     .:      : 

C.  B.  Little,  formerly  an  electrical  engineer  in  the  service  of 
the  Baltimore  &  Ohio,  has  resigned  to  enter  the  service  of  the 
Franklin   Railway   Supply  Company,  New   York. 

The  Toledo  Scale  Company  announces  that  H.  O.  Hem,  for- 
merly of  Kansas  City,  Mo.,  has  become  a  member  of  its  engineer- 
ing staflf  in  the  capacity  of  consulting  engineer,  and  has  opened  an 
office  at  Toledo,  Ohio.    ..   /;.../  '.>-    "i^  r"'^  ■;•:';.    '- .;V%:." -v^/^u.^ 

G.  C.  Pool,  formerly  with  Guilford  S.  Wood,  Chicago,  and 
previous  to  that  with  the  Acme  Supply  Company,  Chicago,  has 
become  connected  with  the  Q  &  C  Company,  New  York.  His 
attention  will  be  given  particularly  to  Q  &  C  devices  for  locomo- 
tives and  cars.     >vV.:  ■''^■/  ■: -^     V    '  .   :  J'i''--  ^«::'''   •..;    ^    ':'  v'^'''','.  ■-' 

Frederic  H.  Poor,  who  since  the  incorporation  in  December, 
1909,  of  the  S.  K.  F.  Ball  Bearing  Company,  of  New  York,  has 
been  its  general  manager,  has  recently  severed  his  connection  with 
that  organization,  and  has  opened  an  office  of  bis  own  at  30 
Church  street.  New  York.      '    -    :\-:  i"^ .';,  ^>  iC    ;'--■:.-;  •.-:■  ! 

R.  W.  Gillispie,  New  York  district  sales  manager  of  the 
Pennsylvania  Steel  Company,  has  been  appointed  general  man- 
ager of  sales,  succeeding  John  C.  Jay,  Jr.,  who  has  resigned 
from  his  position  as  vice-president  and  general  manager  of 
sales  to  become  chairman  of  the  Maxwell  Motor  Company.         ' 

The  Chicago  Railway  Signal  &  Supply  Company  opened  two 
new  branch  offices,  on  October  15,  one  located  at  407  Confedera- 
tion building.  Winnipeg,  Man.,  and  the  other  at  320  Kearns  build- 
ing, Salt  Lake  City,  Utah.  W.  Reynolds  will  have  charge  of  the 
company's  Canadian  interests,  and  C.  H.  Jones  will  act  as  rep- 
resentative for  the  western  district,  having  Salt  Lake  City  as  its 
center.       '•-•;■;>:';>;--•.■."-  r;-.   -   <■;•■'  ';'■;■•  r*"^  "•■v-^ 

The  S.  K.  F.  Ball  Bearing  Company,  of  Hartford,  Conn.,  re- 
cently incorporated  with  a  capital  of  $2,000,000,  to  take  over  the 
business  of  the  S.  K.  F.  Ball  Bearing  Company,  of  New  York,  a 
house  importing  ball  bearings  made  in  Sweden,  is  about  to  erect 
a  factory  at  Hartford,  Conn.  The  new  company  has  acquired 
the  right  to  manufacture  the  S.  K.  F.  ball  bearings,  formerly 
made  in  Sweden.  Its  directors  are :  Frank  A.  Vanderlip,  of  the 
National  City  Bank ;  B.  M.  W.  Hanson,  vice-president  of  Pratt  & 
Whitney;  Franklin  B.  Kirkbride,  7  Wall  Street,  New  York;  A. 
Carlander  and  S.  Winguist,  directors  of  the  Swedish  S.  K.  F. 
Company,  which  is  a  large  holder  in  the  new  American  corpora- 
tion, and  B.  G.  Prytz,  who  will  act  as  president. 

J.  Leonard  Replogle,  vice-president  and  general  manager  of 
sales  of  the  American  Vanadium  Company  since  March  1,  1915, 
and  prior  to  that  vice-president  and  general  manager  of  sales  of 
the  Cambria  Steel  Company,  on  November  12,  purchased  from 
the  Pennsylvania  company  approximately  240,000  shares  of  stock 
in  the  Cambria  Company  at  a  price  of  almost  $15,000,000.     Mr. 
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Replogle's  holdings  do  not  give  him  control  of  the  Cambria  Steel 

Company.      The    latter    is    capitalized    at    $50,000,000.    of    which 

$45,000,000  is  outstanding  in  shares  of  $50  par  value.    The  Penn- 

■        sylvania   Company    (Pennsylvania   Lines   west   of    Pittshurjih )    a 

short  time  ago  held  $22,504,000  of  this,  or  slightly  over  51  per 

cent.    It  later  sold  $98,000  shares  in  the  open  market  and  recently 

William  H.  Donner,  president  of  the  Pennsylvania  and  Cambria 

Steel  Companies,  exercised  options  for  the  purchase  of   112,000 

shares.     It  is  understood  that  the  syndicate  for  which  Mr.  Rep- 

logle  is  acting  controls  more  than  the  240,000  shares   acquired 

from  the  Pennsylvania  Company,  but  it  is  not  believed  that  they 

"V      have  a  majority  control.     Mr.  Donner  and  H.  C.  Frick  had  been 

: "-     taking  action  leading  to  a  possible  merger  of  the  Pennsylvania 

',.  ■    and  Cambria  Steel  Companies.  -'  ' .; 

r>-.r'-  Isaac  M.  Cate,  a  large  stockholder,  has  renewed  his  attack  on 
.:    the  organization  and  management  of  the  American  Locomotive 
Company  by  sending  first  to  the  directors  and  now  to  the  other 
■;-.'     stockholders  a  58-page  printed  letter  reciting  the  findings  of  his 
.-      accountants    and    other    details.      Mr.    Cate    attacked    the    man- 
agement of  the  company  in  February.  1912,  directing  his  efforts 
against  Waldo   H.   Marshall,  president,  and  a  number  of  other 
■      officers  particularly.     The  board  authorized  an  inquiry  of    Mr. 
Cate's  charges  of  mismanagement,  waste  and  misconduct,  but  the 
report  of  the  committee  of  inquiry  did  not  support  Mr.  Cate.  In 
September,    1914,    Sylvanus   L.    Schoonmakcr  was   elected   chair- 
>'.■    man  of  the  board.     This  appeased  Mr.  Cate  for  a  time,  but  not 
./     for  long.     In  his  present  letter  Mr.  Cate  seeks  to  discount  the 
.';     ability  of  the  present  management  of  the  company.     Concerning 
;••     its  war  orders,  he  says:     "Those  in  your  company  who  did  not 
make  automobiles  at  a  profit  or  develop  the  superheater  or  build 
*•'■    locomotives  in  competition   with  the  Baldwins  are  not  the  men 
•":..:••  to  extract  profits  from  shrapnel  shells.     The  contract  for  shells 
.■:     was    taken    on    April    15,    with    everything    laid    out    for    speedy 
-••    preparations.     There  have  been  nearly   six   months  of   prepara- 
tion.    If  the  production  of  shells  is  subject  to  such  prodigious 
• .   cost  as  my  accountant  finds  pervades  the  organization  it  will  not 
..;     be  possible  to  compete  with  other  institutions.".  .  . 

Harry  D.  Rohman.  who  was  recently  appointed  chief  etectr'c^l 

engineer  of  the  Franklin  Railway  Supply  Company.  Xew  York. 

was  born  in  Switzerland  in  1883.    Upon  his  graduation  as  an  elec- 

■  trical  engineer  from  the 

technical  schools  of  Zu- 
rich,     he      entered      the 
works    of    the    Oerlikon 
Electrical       Construction 
Company.    There  he  was 
afforded    an    oi)portunity 
of  combining  a  practical 
training  with  the  theory 
of    engineering,    and     in 
K03  qualified  as  an  elec- 
trical engineer,  with  ex- 
perience    in     high     and 
low    tension    and    A.    C 
and    D.    C.    work,    espe- 
cially   electrical    traction. 
Later  he  entered  the  ser- 
vice of  J.   Stone  &  Co., 
London,     and     gradually 
worked    up    through    its 
various  departments  un- 
til   in    1910    he    was    ap- 
pointed chief  of  the  test- 
ing and  experimental  departments.     In  April,   1914,  he   was  ap- 
pointed chief  assistant  electrical  engineer,  and  held  that  position 
luitil  October  1,  1915.  v\hen  he  entered  the  service  of  the  Frank- 
lin   Railway    Supply    Company    as    noted    above.      Mr.    Rohman 
speaks  several  languages  and  has  had  an  extensive  experience  in 
all    European   countries,   inchidinp   the   Balkan   States,    in    South 
Africa  and  the  Belgian  Congo.  :.■.,■.--. 


H.   D.  Rohman 
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Condensers. — The  Mesta  Machine  Company,  Pittsburgh,  Pa., 
has  recently  issued  Bulletin  R,  dealing  with  the  line  of  baro- 
metric condensers  made  by  that  compaay.  •.•■.•••'■•■'- 1'. •,;  -^: 

Locomotive  Appliances. — The  Franklin  Railway  Supply  Com- 
pany, New  York,  has  recently  issued  Bi41etin  No.  166,  describing 
and  illustrating  the  Franklin  automatic  adjustable  driving  box 
wedge. 


Stor.\ge    B.\tteries. — Bulletin    No.    12, 


recently   issued   by   the 


its  transparent  dylonite 
architectural  drawings, 
)erforations  of  diflferent 


;s,   is   divided   into   12 
re  taken  in  the  manu- 
characteristics  of  the 


General  Lead  Batteries  Company,  Newa  rk,  N.  J.,  deals  with  the 
use  of  the  hydrometer  syringe  made  h^  that  company  and  tells 
how  to  recharge  batteries. 

Kerosene  Torches. — The  Hauck  Minufacturing  Company,' 
Brooklyn,  N.  Y.,  has  recently  issued  bulletin  No.  60,  entitled, 
Saving  Ways  in  Busy  Shops,  dealing  with  the  company's  burners 
and  furnaces  for  kerosene  and  other  oil  fuel.  The  booklet  con- 
tains a  number  of  illustrations  of  the  va  ious  burners  and  others 
showing  the  work  which  may  be  done  b  •  them. 

Water  Softening. — The  L.  M.  Bootl  Company,  New  York, 
has  recently  issued  a  bulletin  relative  to  the  company's  type  F 
water  softeners.  The  booklet  is  attractively  illustrated.  It  ex- 
plains the  operation  of  the  softeners  in  Retail,  showing  sectional 
views  of  the  softeners  at  work.  There  are  also  given  a  num- 
ber of  views  of  typical  installations. 

Simplex  Lf.tteri.vg  Templets. — The  K^uflfel  &  Esser  Cijmpany. 
New  York,  has  issued  a  leaflet  describing 
templets  for  lettering  engineering  and 
etc.  The  templet  contains  two  holes  with 
sizes  by  means  of  which  the  letters  of  the  alphabet  and  numerals 
may  be  spaced  correctly  and  outlined.  Glass  and  Payzant  pens 
suitable  for  use  with  these  templets  are  also  described.  a.:...'.  ■;- 

Centrifugal    Pumps. — Catalog    H-2,    lecently    issued   by   the 
Lea-Courtenay    Company,    Newark,    N.    1,    describes    and    illus 
trates  the  various  types  and  sizes  of  Lezj-Courtenay  centrifugal 
pumps.      The   booklet,    containing   64   pa 
chapters,  dealing  respectively  with  the  c 
facture  of  this  company's  product  and  th 
pump.     The  booklet  is  profusely  illustrated. 

S.wiNG  Set-Ups  in  Railroad  Shops — t^his  is  the  title  of  a 
booklet  which  has  recently  been  issued  Ijy  the  Lucas  Machine 
Tool  Company,  Cleveland,  Ohio.  The  booKlet  relates  particularly 
to  the  Lucas  "Precision"  boring,  drilling!  and  milling  machine 
and  aims  to  show  wherein  that  machine  is  productive  of  efficiency 
in  the  railroad  shop.  The  catalog  is  well|illustrated  and  attrac- 
tively gotten  up.  •.■.'■>.•::'.  ..;.i  ,;'..'•..•■■•■    ■•'■'■V 

Storage  Batteries. — The  Titan  Storare  Battery  Company, 
Newark,  N.  J.,  has  issued  a  very  attractive  catalog  relative  to 
the  company's  line  of  storage  batteries.  The  booklet  touches 
upon  the  company  itself  and  its  aims,  and  treats  of  Titan  stor- 
age batteries  under  the  following  heads :  storage  battery  parts ; 
elementary  theory  of  the  storage  battery;  Titan  pasted  plates, 
measurements,  etc.  Colored  illustrtaions  are  given  of  the  bat- 
teries and  their  parts. 

Iron  Pipe. — Tiie  A.  M.  Byers  Companl  has  recently  issued 
Bulletin  No.  26,  dealing  with  the  excellences  of  Byers  genuine 
wrought  iron  black  and  galvanized  tubing, .casing,  line  pipe  and 
drive  pipe.  The  bulletin  contains  considerable  useful  informa- 
tion about  Byers  pipe,  such  as  its  resistance  to  corrosion,  fabri- 
cating qualities,  welding  qualities,  specifications  for  genuine 
wrought  iron  pipe  and  details  about  hand;  puddling,  rolling  of 
muck  bar,  skelp,  etc.  In  the  back  of  th^  book  are  complete 
tables  showing  not  only  list  prices,  but  dimensions,  areas,  hydro- 
static tests,  etc.  There  are  also  given  specific  cases  showing  the 
superior  rust  resistance  of  Byers  in  the  same 
grades  of  pip*'. 
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The  Lost  Csitalogue 

A  catalogue  lost  in  tfiernails  or  buried  in  the  catalogue  files  of  your 
possible  customer  often  means  delay  or  even  a  lost  order.  Xbc 
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each  carry  a  catalogue  section; 
an  instantly  available  catalogue 
department  to  which  railway 
mechanical  men  will  instinc- 
tively turn  for  detailed  informa- 
tion as  to  what  your  products 
will  do. 


Send   us   your   latest   catalogircr' 
and  permit  us  to  submit  a  lay- 
out suggestion  of  how  your  cata-  v 
logue  could  be  arranged  for  the 
catalogue  section  of  these  im- 
portant  and   widely   circulated 
media.     Time  is  short.     Write  ' 
today^       .  _>:.:-   _  v/. 
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RAILWAY  AGE  GAZETTE,  MECHANICAL  EDITION 


November.  1915 


PHILADELPHIA,  PA. 

Boring  and  Turning  Mills  of  abundant  power,  capablje  of  largest  output. 
Extended  back  crosshead  clamned  front  and  rear.  Heads  and  slides 
have  rapid  power  traverse.     Speeds  and  feeds  of  wide  range. 

NO  COUNTERWEIGHTS   FOR   HEADS  NECESSARY 
Table  has  flat  annular  bearing  and  adjustable  centre  step.      Table 
gear  separate  cut  from  solid  ring.     Pinion  cut  from  $olid  steel  torging. 
Sizes  from  60-in.  swing  up  to  largest  required-        | 

LABOR  SAVING   MACHINE    TOOLS— CRANES— INJECTORS— SHAFTING 


WHY  RAILROAD  MEN  SPECIFY  THE  LANDIS  DIE 

Because  it  will  produce  the  best  possible  threads  at  a  Biinimum  cost. 

These  results  are  obtained  because  of  the  following  f( 

The  long  life 

The  high  cutting  speed 

The  variable  rake  angle         .-•"•     '';;>'»'■■•/•■.■•.■■ 

The  permanent  throat 

The  interchangeability  of  the  chasers 

No  annealing,  hobbing  or  retempering 

Right  and  left  hand  threading  with   the  same  set 
of  chasers 

We  have  further  particulars,  «<n-ite  for  them. 
LANDIS  MACHINE  CO.  Waynesboro,  Pa. 
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■  /.:...;.;;  Weight  80,000  lbs.  X      .. 

I  y  No.  E  Covington    '^^ 

:5:\     Double  Punch  and  Shear 

■■'   .  -V  See  Photographs  in 

May  Issue  ■  -  -  -  Combination  Angle  Bar  and  Split- 
ting Shear  with  Punch. 

June    Issue    -  .'>■..'*■*    Double  End  Punch  and  Shear. 

July    Issue    -    -   •  ;-    Bending  Rolls. 

August  Issued:  >>  '•  Horizontal  Punch  and  Bending 
Machine. 

September    Issue    -    Plate  Shear. 

October    Issue    -    -    Double     Punch     and     Shear Small 

Size. 

COVINGTON    MACHINE   COMPANY 

86  Wall  St.,  New  York  Works:  Covington,  Va. 
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RAILWAY  AGE  GAZETTE,  MECHANICAL  EDITION 


We  Determine  Tensile 

Strength  and  Chemical  Compositions 
with  Scientific  Accuracy 

No  matter  what  Testing  or  Laboratory 
problems  may  confront  you,  we  can  solve 
them    to    your    entire    satisfaction    and      .-.;.. 
guarantee  you  an  unbiased  analysis  and       ;7-:.; 
report.  '•.;. -C 

Our    organization    is    entirely    that    of 
competent    and    experienced    Engineers, 
;     ..       Chemists  and  Metallurgists  who  are  per- 
'.'■•.        manently   employed  in   our  departments        '  '^V 
•:..;>.;       of  Tests,   Physical  and  Chemical  Labo- 
ratories. 

Our  Laboratories  are  thoroughly 
equipped  in  a  most  scientific  manner, 
located  at  allthe  principal  cities  of  the 
United  States,  and,  practically,  at  all  the 
principal  points  all  over  the  world. 

Descriptive    booklets    upon    request. 

ROBERT  W.  HUNT  &  CO. 

Robert  W.  Hunt,  Jno.  J.  Cone,  Jas.  C.  HalUted,  D.  W.  McNaugher 


Chicago: 

2J0O  Insurance  Exchange  Bldg. 
New   York : 

90    West     Street. 
Pittsburgh:  •.: 

Monongahela    Bank    Bldg.  •.*•■■' 
St.    Louis:  ;  ■.'■ 

Syndicate  Trust  Bldg. 
London,    E.   C. : 

Norfolk  House,  Cannon  St. 


Montreal: 

905    McGill    Bldg. 
San    Francisco:  "  .•^-  ■-. .  ■ 

251    Kearney    Street. 
■   Toronto: 
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':  Mexico  City: 
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P^xtended  back  crosshead  clamntd  front  and  rear. 

have  rapid  power  traverse.      Speeds  and  feeds  of  wi<  e  range. 

NO   COUNTERWKICJHTS    FOR    HEADS   >ECESSAR^ 
Table  has  flat  annular  bearing  and   adjustable  cer^tre   step 
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WHY  RAILROAD  MEN  SPECIFY  THE  LANDIS  DIE 

Because  it  will  produce  the  best  possible  threads  at  a  lainimum  cost. 

These  results  are  obtained  because  of  the  following  feptures; 
The  lortfi  life 

The  hi^h  cutting  speed  •  '■r-."         ':'.       ■'•;■':'■ 
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The  interchangeability  of  the  chasers  :...  ;.    •, 

No  annealing,  hobbing  or  retempering     ..';-;  "./    -, 
Right  and  left   hand  threading   with    the  same  set 
of  chasers 
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20-incii  Stockbridge  Shaper 

,  With  Patented  Two-Piece  Crank 

NEW  FEATURES     v     ^ 

Base — Increased  depth  and  rigidity. 

Cross  Feed— Entirely  new  and  different 
from  any  other  feed.  One  valuable  feature  is 
that  it  can  be  fed  in  either  direction  without 
change  of  connecting  rod,  or  any  other  working  part. 
Direction  instantly  changed  without  any  change 
of  any  part  of  the  feeding  mechanism.       :  .    .,  ..  ,v.  ■ .. . 

Stockbridge  Machine  Co.,  Worcester, Mass. 


NEW  METHOD  REVERSIBLE. 


EXCEL  IN      ~ 
SIMPLICITY- 
DURABILITY 
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THE  .   ■    V : 

FULCRUM 
MOVES   IN 
REVERSING 


Here  h  Greatest  Efficiency 
"i ;'     In  Coach  Seats.   '  S 


25  YEARS   IN   CAR  SEAT   BUILDING 


THE  VERY 
BEST 


RECLINING 
SEATS! 


SEAT 
BACK 

^S?  PTTQT        C^^l^- -^        SEAT      AND      BACK 
LEG  REST        N^^ih*.  CUSHION      INCOM- 

ADJUSTS.  ^-s..^  PARABLE. 

>:-      -   ALL  METAL  PARTS  ARE 

:    STEEL  OR  MALLEABLE  IRON 

Black  Curled  Hair  Filling  Throughout     ■■-!;.      \ 
■  :  Catalog  on  Request  -  :^    r 

Scarritt-Comstock  Furniture  Corp. 

Cable  Address:    "  Scarritt-St.  Louis" 

Works   and   Offices:  ST.    LOUIS.   MO..   U.   S.   A. 
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Universal  Deck  Sash  Ratchets 


This  stud  prevents 
disassembly  of  ratchet, 
and  IS  your  protec- 
tion against  damage, 
etc.,  due  to  fialling  of 

Deck    Sash.  ;^-'Si  ■■:;,  >(:-:^^'::- 

This  flange  insures 
proper  bearing  of  bolt 
on  ratchet  when  sash 
is  manipulated,    rv  v;^ 


The  flange  and  stud 
referred  to  above  are 
found  only  in  the 
Universal  Deck  Sash 

Ratchets,^JV-r?c-^;-^^^^-''^-.:^;-^^ 


Universal  Deck  Sash  Ratchets  Are  Malleable  Iron  Equipped  With  Bronze  Spring 
And  Plunger,  Which  Positively  Eliminates  Corrosion,  And  Assures  Proper  Operation 


ORDER  THEM  BY  THESE  NUMBERS 
B-3059— Right  Hand         B-3060— Left  Hand 


,<■■■.: 
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McCoRD  Manufacturing  Company 


r.;V._     i/.y  : 


UNIVERSAL  Weather  Stripping 
Metallic  Sash 
Sash  Locks 
"  *'      Balances 


tt 


UNIVERSAL  Deck  Sash  RatcheU 
Metal  Stampings  :!  ^-^v  ■ 

Drawn  Metal  Mouldings 
McKim  Gaskets 


2587  E.  GRAND  BLVD. 

DETROIT 


PEOPLES  GAS  BLDG. 

CHICAGO 
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CLASSIFIED  DIRECTORY  OF  ADVERTISER! 
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Acetylene. 

Commercial       Acetylene       Railway 

Light   &   Sienal   Co. 
Prest-O-Lite   Co. 


Acetylene  Ligrhting. 

(See    Lighting,    Acetylene.) 


Acetylene   Service. 

Prest-O-Lite    Company,    Inc.,    The. 


Air  Brakes. 

.(See   Brakes,   Air.X'.    ^r .'f^;- 


Arch,  Locomotlre  Brlek. 

American   Arch   Co. 


Arresters,  Ll^rlitlngr. 

General    Electric   Co. 


Antomatlc   BelieTln?  Lathes. 

.    .  Niles-Bement-Pond    Co. 


Babbitt   -Metal.  ""' 

More-Jones  Brass  &   Metal  Co. 


Bars,  Loco.  Cylinder  Borlnf. 

Underwood  &  Co..  H.  B. 

Batteries.  Klectrlc. 

Edison   Storage   Battery  Co. 
Electric    Storage    Battery    Co. 


Bearfnir  Metal.  (See   Metal,   Bear- 
ing.) 


Bearlnirs,  Journal. 

More-Jones  Brass  &  Metal  Co. 


Bearings,  Side.    ■••■  .•-.;.. 

,  Slucki    Company,   A.  ..■; 


Bendinf;    .Machines. 

■  -.Covington  Machine  Co.  ;•/(;.  ■■.■■.. 


Bendinir    Bolls.       ' 

Covington   Machine  Co.-': 


Blow  Torches. 

Prest-O-Lite   Company,   Inc.,   The. 

Blowers. 

(General    Electric    Co.       ."■■-■•;"- 


Boiler  Compounds.  ''''\-}'^>k 
Dearborn    Chemical    Co.  .'•  •' 


Boiler  Shop  Machinery* 

Landis  Machine  Co.,  Inc. 
Niles-Bement-Pond     Co. 
Sellers   &   Co.,    Inc.,    Wm. 


Boiler  'W'ashers  and  Testers. 

Nathan    Mfg.    Co. 

Sellers   &   Co.,   Inc.,   Wm. 


Boilers.  Locomotive. 

.^merican    Locomotive   Co. 
Baldwin   Locomotive  Works,  The. 


Bolt  Cotters.        .•,.-. 

Foote-Burt    Co.  ■  .'   :Vv  ■■■•':  ■ 
Landis  Machine  Co..   Inc. 
Niles-Bement-Pond    Co. 


Bolt  and   Xut   Machinery. 

Aja.x  Manufacturing  Co. 
Landis  Machine  Co.,  Inc. 
Niles-Bement-Pond   Co. 


Boring  and  Tnrninur  Mills. 

Bullard   Machine  Tool   Co. 
Newton    Machine   Tool    Works. 
Niles-Bement-Pond   Co. 
Sellers  &   Co.,    Inc.,   Wm. 
Underwood  &  Co.,  H.   B. 


Boring:   Mills,    Horizontal. 

Lucas   Machine   Tool    Co. 
Newton  Machine  Tool  Works. 
NilesBement-Pond  Co. 


Brake  Shoes. 

Amer.   Brake  Shoe  &   Foundry  Co. 
Railway    Materials   Co. 


Brake  Wheels. 

National  Malleable  Castings  Co. 


Brakes,  Air.  -..-' 

(ieneral    Electric    Co.       •   "- • 
Westinghouse  Air   Brake  Co. 


Bronze. 

More-Jones   Brass  &  Metal  Co. 


Bnffers,  Friction. 

Gould   Coupler   Co.    ■•■•    . 


Bulldozers. 

Ajax  Manufacturing  Co. 

Canton    Foundry    &    Machine    Co. 


Cables. 

General    Electric    Co. 


Car  Axles. 

(See  Axles.) 


Carborundum. 

Carborundum   Co. 


Car  Door  Fasteners. 

National   Malleable  Castings  Co. 


Car  Door  Fixtures.  '  -; 
Railway  Utility  Co.  ' V 

Car   Flooring. 

(See   Floors,   Car.)    .'<• 


Car  Heaters. 

(See  Heaters,  Car.) 


Car  Lighting. 

(See  Lighting,  Car.) 


Car  Roofs. 

(See  Floors,  Car.) 


Car  Seats. 

Scarritt-Comstock  Furniture  Co. 


Cars,  "Motor. 

General    Electric    Co. 


Car-AVhoel   Boring  Machines. 

Niles-Bement-Pond    Co. 


Car  Window  Fixtures. 

McCord    Manufacturing   Co. 


Castellated   Nuts. 

Columbia  Nut  &  Bolt  Co..  Inc. 


Castings.    Iron.'.^ 

Covington   Machine  Co.' 


Castings,   Iron   and    Steel. 

Amer.   Brake  Shoe  &   Foundry  Co. 
Gould  Coupler  Co. 
McConwav  &  Torley  Co. 
National   Malleable  Castings  Co. 


Castings,   ^lalleable   Iron. 

National  Malleable  Castings  Co. 


Center   Plates. 

National  Malleable  Castings  Co. 


Centering  Machines. 

Niles-Bement-Pond    Co.    ■,■ 


Charfers,  Storage  Battery. 

Lincoln    Electric    Co. 


Clay,  Fire. 

Carborundum    Co.     '• 


Cold   Metal   Saws. 

Newton  Machine  Tool   Works. 


Compressors,   Air. 

Chicago    Pneumatic    Tool    Co. 
General    Electric   Co. 


Controllers. 

General   Electric   Co. 


Counterbores. 

Pratt  &   Whitney  Co. 


Couplers,  Car.  .:'■'■. 

Gould    Coupler   Co. 
McConway   &   Torley  Co. 
National  Malleable  Castings  Co. 


Cylinders,  Hydrogen  and  Oxygen 

International   Oxygen   Co. 


Dies. 

Landii  Machine  Co.,  Inc. 
Pratt  &  Whitney  Co. 


' 


Drilling'  3rae1ilne8. 

American  Tool  Works  Co. 
Foote-feurt    Co. 
Niles-Bement-Pond   Co.  '"••' 
Pratt   Sc   Whitney   Co. 
Seller^  &  Co.,  Inc.,  Wm. 


Drllllngl  Machines  (Arch  Bar). 

Foote-fcurt    Co.  ..      ,  . 

Niles-Bement-Pond  Co. 


Drilling  Machines,  Horizontal. 

Foote-flurt  Co.      ,    ,   ...     ,.     .. 


-Bu: 


Drilling  3rachlnes,  3rultlple. 

Baush    Machine    Tool    Co. 
Foote-Burt   Co. 


Ni!es-B«ment-Pond   Co. 


Pratt 


Bement 
&'  Whi 


tney  Co. 


■X.-.  '_ 


Cranes. 

Niles-Bement-Pond    Co. 


Cranes,   Portable. 

Canton   Foundry  &  Machine  Co. 


Cranes,   Wall    and   Jib. 

Covington  Machine  Co.  , 


Crank  Pin  Turning  Machines. 

Niles-Bement-Pond   Co. 
Underwood   &   Co.,   H.   B. 


Crucibles,  Steel. 

Prest-O-Lite  Co. 


Cutter   Grinders. 

Niles-Bement-Pond  Co. 


Cutting    (Oxy-Acetylene). 

Prest-0-Litc   Company,   Inc.,   The. 


'.<- 


Drilling  Machines,  Radial. 

Americy    Tool    Works   Co. 
Baush    ]|Iachine  Tool   Co. 
Niles-B<»nent-Pond   Co. 


Drills. 

Foote-Bi 


Pratt  &   Whitney  Co. 


Dynamos 


rt   Co. 


■\  ■•  ■* 


and  Motors. 


General   Electric  Co. 


Electric  Llfhtlng  and  Power. 

General   Electric   Co. 
Westinghouse  Electric  &  Mfg.  Co. 


WestinghpL 

Engineers! 

Hunt  &  Co 


Co.,  Robert  W.  ':  •  ;: 

1.  ....  ;  -v-  \'', 


Engine  Fr«mes.  (See  Frames,  En- 
gine.) 


Engines,    i  !rade   and   Fuel   OIL 

Chicago     'neumatic    Tool    Co. 


Engines,    das    and    Gasoline. 

Chicago   Pneumatic  Tool   Co. 


Exhaust  Fftns  and  Heads. 

General   Electric  Co. 


Expanders,  Flue. 

Chicago  Pneumatic  Tool  Co. 
Pratt  &  Whitney  Co. 

Fans,  Electric.  --iv-..*.-. 

General  Electric  Co. 
Westinghouse  Electric  &  Mfg.  Co. 
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Whenever  you  see  an  ** American'*  Radial  in  a  Rail- 
road shop  you  can  just  bet  that  in  that  shop  they  aren't 
having  any  drilling  troubles.       -vv     vv  ^  ^  :;^:  ;v-   v^<  -- 


y      ;   ■         •  1 


1 "'    ■  ^ .  * 

■■•''  >.' 


,.  ..  .-  -y- 


ljl|l|MlMinH<t»tMtltlMINMMN<tHl»)>l 


^  2  iFf»  *'Ameri- 
I  can"  Radial  in 
I  Havelock  Shops 
I  of  C.  B.  &  Q. 
I  R.  R.  Machine 
I  is  shown  drilling 
I  I  '/4  holes  in  ec- 
I  centric  cams.  It 
I  also  handles  a 
1  great  variety  of 
I  other  work. 

r:ii»iiiiiinitiiiiiiiiitiiHiiiMirnMMiMtiitiii)iMiuiiittit  uaMM 


-i'V-,  ''American'*  Radials  are  built  especially  for  just  such        ^ 

^5v;     service  as  you  will  give  them.     They  are  heavy,  rigid,  '::::^'-'?/;:-:-^,/y-.^...     ^      ;      : 

J%^     very  powerful,  easy  to  operate  and  accurate.   -    ;  ^^  ^-^^ 

::-^':'-:--'  All  we  ask  is  a  chance  to  show  you.  ■^■■\M'''--:^^i''-'':-w''^^  V^-i;\;?'v'\^-'\V::;;-w''i^Xv;''^-^ 

I  Th^  American  Tool  Works  Company  J 

yk:':>:;:'^r' :"0r&:0;-.ff^^^^^  Ohio,  \J.S.A/y^'€"/''^::-,^---^-:-^~-^.^0,^: 

Lathes ;::"  :';-::\'v;-^-::^;.'"  . .,.  -  '■^^^'^^^■■S^■^M■^'y.  .Shapers^^'-; v  ^^'^^i^S^C^'Jv:;;:  Radials 
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I 


Acetylene. 

Coitiniercial       Acety?eice       Railway 
Light   &   Sjvnjil  Co, 
I  Prest-ol.ite  tW'  -  "■:.' 


Ari'tylfiii-  l.ichtiiis. 

vScc    Linlitimr.    Acclylehe.)  : 


I're»t-U-Li?e  Company^^  Inc., ''The. 


\ir    itrakfii.    '       '  •  '    ' 
^     .  disee   Btakes,   Air,)'.. 


Alreli,  LofomotlTP  "nrlcfc. 

Anieriiaii    Ari  li   <  ••. 


Arresti-rs.   I.lirlrtliitf; 

i  ifiicr.Tl    Kict  trie    to. 


?■  f. 


►>:-v 


\ut(iinatk-    Itflifviii);    Lathes. 

Niies-IUiiifiul'«n«l    to.     , 


Maldjjlt     MttaL  .      '         '     '     ;: 
More-Jones  Hrjss  &   Mftal  Co- 


llars.   Loco,   rvliiitli'r   norinff. 

Incltru....,!   \   Cu.   IL    H. 


ttaltt-rifs.   K.Iertric. 

.L',li.-'"ti   M.'r.iiic    IS.ittery  Co... 
.•.lilectrtc-  Storase    Battery   Co.: ; 


Bfarfne  MftaL  fS^    Afftal,  ?9eatr- 


Itiarinirs.  .loiirnal. 

-Mt'it*  J'.iiics.  .l'r;i(i>  \   Metal  Co, 


lifariiitrs.  slile.       • 
.Mticki    Company,   A^ 


iteiiiliiiu     Ma«'liiiH'^. .  ;. 

•  '(;i>\iiii(t<>ii  Ma«l'i<>t.'.Co: 


Itfiiiiiiit!    U<>ll>. 

.  .«  iiviiijstuu  Marlunc  C<), 


Brtit  andi  \nt   Maoliliu'ry. 

Ajax  M.iuuiu  tnrmv;  (  •>. 
■J-aiiciis  ALuliiiK-  l'().._  Inc. 
NiIe>-Hcniftit-I'i)H(l   Co. 


Itorin?  aiKl    riiriiiiitf   >lltls. 

Hullripi    M.ulniio    '\....\    {  ... 
.\cwton    MailiiiR-    Ti.dI    Works. 

Nilos-HlMIUMlt    I'.  Pll'l     <  'l>. 

SelU-rs   \    Co.,    Iiu-..    Win. 
I'ri'lcrwiKKl  &■  Co.,   fl.    B. 


ItorlniT    Mills.    Ilori/ontal. 

Lui  as    .NLii'liiiiP    Toiil    Co. 
.    j'^cvvioti    Maihitie  Tool   Works. 
'■N'ilcs-ik-tiunt  I'oiiil    Co. 


Kraki'  Shoes. 

.\niir.    Itrakc   Slim-  kV    l'oliii(lr>   Co. 
R.nil\vav    Materials   Co. 


'Jtrake   Wheels. 

Natioii:il    Ma!loal)le  Castings  Co. 


Ilrakfs,   .Mr. 

j.     <  inu-ral    Klcrtric    Co.        ',' . 
■j.    WcsiirtRhottse  .\ir    Brake  Co. 


1  lirnn/e. 

.M..rf  lones   Brass  St  Metal  Co. 


Rnffers,   Frletlon. 

•  ioiiM    Coupler    (/o. 


Car>\Vh«el    Ilorliiir    Marhines. 

.\'iles-|!eniLiit  roml    (  ■.. 


Car   Window    Fixtures. 

McCoril    Maniilat'liirir.g    CO. 


Castellated    Nuts. 

Cohiiiibia  .\ut  \-   Bolt  Co..  Inc. 


<  aHtini:>.    Iron. 

I  ovnim..ii   .XlaiTiiiie.  C"-. 


Castings.    Iron    and    steel. 

.Xrncr.    ISi.ikc   .^lioe  v\    lounilrj    Co. 
•  loiild   Coui)kr   I'o, 
-McCotuvav   \    Torley   Co. 
National  ^IaIIeal)le  Castings  Co. 


Castintrs.    Malleable    Iron. 

.National    .M.illoalile  C.i>tiiij;s  Co",- 


i'enter    i'late>. 

National    -Mallealile  Castings  Co. 


Centerini:    Maehlnes. 

.Viles-H<M)UMit  I'on.l    Co. 


Charters,  sioraue  Battery. 

LiiK-olii     Kleitrii-    Co. 


r.vlind 

Inter 


Pratt 


rs.  Hydroeen  and  Oxyiren 


•  Ules. 

Laiiili  :   Mailiine  Co..  Inc. 
i(    Whitney   Co. 


t>rilUnc 

.\r.ieri 

|-"oote- 

Niles- 

Pratt 

.'sellers 


Machines. 

an    r..ol    WUrks  Co. 
Uirt    Co. 

«nient-I'on<I    Co.  •.-■: 
c    Whitney   Co. 
&   Co.,   Inc..   Wm. 


,  i>rillinulMarhines  (Arch  Bar), 

1       J-'uote-l  urt    Co. 

'",    .\iles-E  'raent-Pond  G». 


Urillinir 


Clay.  Fire. 

I      Carlionitiiliiin    Co. 


liiillilo/ers. 

■.\.:ax    .Matuitacturing  Co. 
j      Canton    l-'oundry    &    Machine    Co. 


CahleN. 

.    lieneral    Electric    Co. 


Machines.   Horizontal. 


I-"oote-I  urt  Co. 


nrillin?   Marhlnes.    Multiple. 

Haiisli     ^lacliiiie    Tool    Co. 
l-'oote  r  iirt   Co. 
Xiles-B  nient-Ponii    Co. 


Pratt  Si 


Whitney  Co. 


Car   Axles". 

(,.^ec  A.\les,> 


Carliorunduui. 
(  arboriuKiuni   Co. 


<'ar  l>oor  Fasteners. 

.National    Malleable  Castings  Co. 


Cold    Metal    >aws. 

Newton  Machine  Tool   Works. 


I  Compressors.    .\lr.    ..        ''     -■ 

(  huaiio    I'tu'uniativ-   Tool    C6.' 
<ieneral    Electric   Co. 


nrillini;   Ilarhines.   Kailial. 

.-Xnicricah    Tool    Works    Co. 
Baiish    Jlaihine  Tool    Co. 
-N'iles-Bancnt-Pond   Co? 


Controllers. 

t>eneral    Lleitric    Co. 


I  Connterbores. 

i       Pratt   \-    Whitnev   Co. 


Blow   Torches.       '      ' 

Pri'-t  < )  l.itp    (  oiii{>any,    Inc.,   X^C' 


Blowers. 
( ieneral    KleCtrk   Co.  ~- 


Boiler  Compounds.    ;  •  " 
Uearhorn    Chenucal    Cb. 


Boiler   Shop    .Machinery. 

Lanilis   .Machine  <  o..   Inc. 
N'ilcs-B«nicnt-P"n(i     Co. 
Sellers  &  Co.,  Inc.,   Wm. 


Boiler  Washers  and   Testers. 

.N.ith.iii    .Mf.k;.    (  1'. 

Sellers   *  Co.,    Inc.,   Won.. 


I  Car  Boor  Fixtures. 

;       Railway   Itility  Co. 


(  ar   Floorinir. 

( .*^ee    Moors.    Car.) 


Car  Heaters. 

CJjee  Heaters,  Car.) 


(  ar   Liirhtlne. 

i.^ee  Lighting.  Car.) 


Cur  Koufs. 

(See  Floors,  Car.) 


Boilers.  Locomotive. 

.\tuerican    Loconmtive   Co.  ■' ,■         ^      < 

Hal-lwin    Locomotive    Works,   The.  ,  <  "^    ^r**'**  ,     ,  •-.         n 

V      Scarnit-Conistock    I-urniture  Co. 


Bolt  Cutters. 

l-'ooteB;irt    Co.    ':■  \    ..    .• 
Lan'lis   Machine  Co:,  lafe . 
Nilcs-Bement-Pond  ■  Co.; 


Cars.   Motor. 

General    Electric    Co. 


Couplers.  Car. 

<  i.inld    ( "oupli-r    Co. 

Mit  ..tuxav    \-   Torley   Co. 

National   .Malleable  Castings  Co. 


Cranes. 

.NilesBement-Pond    Co. 


Cranes.    Portable. 

Canton   l-'oumlry  S;  Machine  Co. 


Cranes.    Wall    and    Jib. 

Covington    Machine  C»t. 


Crank  Pin  Turnlnir  Machines. 

Niles-Benient-Ponii    Co. 
Underwood   &    Co.,   H.    B. 


Crucibles,  Steel. 

Prest  O-Lite   Co. 


Cutter   tirlnders. 

Niles-Benient-Pond    Co. 


Cutting    (Oxy. Acetylene). 


Drills. 

l-"oote-  Ru 
Pratt  X 


t   Co. 
Vhitney  Co. 


n.mamns  knd  Motors. 

•  General    Klectric    C,>. 


Electric   I  Ifhtlnir  and   Power. 

<ieneral     ilectric   Co. 
Westingljnise  Electric  &  Mfg.  Co. 


Engineers. 

Hunt  \-  ( 


'<..  Robert   W. 


Engine  Frames.  (.See  Irames,  En- 
gine. ) 


Engines,    (i-nde    and    Fuel    Oil. 

C  hic.iuo     ifiiciiniatu     Tool    Co. 


Ennrines.    (|as    and    (Gasoline. 


Chic 


K-uiiiatic    Tool    Co. 


Exhaust    Ft  ns   and    Heads, 

(ieneral    E  ectric   Co. 


Expanders.  iFlue. 

Chicajio    PAcuniatic   Tool   Co. 
Pratt  &  Wliitney  Co. 


Fans,    Electric. 

<  General    Electric   Co.  " 


Prest-d-Lite   Company,    Inc.,   The  Westinghoilse  Electric  &  Mfg.   Co. 


•   '■.    ■■>.":,. \ 


■■■•>,  ■■,'*- 


■7^'i..'  ^:,i. 


=  1"  -■ 
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■  Lathes 


■   Whenever  you  see  an  **American**  Radial  in  a  Rail-         ; 
road  shop  you  can  just  bet  that  in  that  shop  they  aren't     "v 
^  having  any  drilHng  troubles.  ^^^^^^^^^^/^^      v    v j,  -^ 

''American  '  Radials  are  built  especially  for  just  such  : 

service  as  you  w^ill  give  them.     They  are  heavy,  rigid,    ,      -■ 
very  pow^erful,  easy  to  operate  and  accurate. 

/All  we  ask  is  a  chance  to  shovv^  you.   ■:r''!^''y('[:'-:y-  /:^,::V  -  /  ^,  : ,'  -^ 

Xmericaji^^^^^  Works  Co 

Cinciiinati,  Ohio,  U.S.A.  f 

;'^:^:; 5 /.Planers     -•;-^:;-i:/v-/'S^^'Cv-ii:^  Shapers 


jMiiuiii'it.<n<ri>N>>^$tuiliaiiMtut>nM.ittMiti>i  .'it.inrtMUl 

I  2  ;ftw'  **Ameri- 
Icain"  Radial  in 
I  Havelock  Shops 
joi  C.  B.  &  Q. 
|ll;R.  Machine 
I  is  shown  drilling 
I  I  ^/4  holes  in  ec- 
I  .centric  cams.  It 
I  also  handles  a 
f  great  variety  of 
I  other  work. 

i'     '■  .. 


Radials 


8 


\    "?■-      ■.'    r."  .■■-"   -Y" 
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"■;■  i.: 


*■••'  -■■•.  1  '/•  ■•  - 


CLASSIFIED   DIRECTORY   OF    ADVERTISERS-( Con^/ 


inueJ) 


Fir*  Boxes. 

Jacobs-Shupert  U.   S.   Firebox  Co. 

Flanging    Clamps.  •_-_ 

Covington  Machine  Co. 

Flanglnff  Maetalnet. 

Hillcs  &   Jones   Co.  •.'...:.■ 

Flanging  Fr«8tes.  "•''', 

Niles-Bement-Pond    C«.  z.;/;    ••• 

Fl««  Cuttert.     -'  ■    ■  ■"  ' 
Chicago   Pneumatic  Tool   Co. 
Underwood    &    Co.,    H.    B. 

Fin*  Expanderf.     (See  Expanders. 
Flue.) 

Forges.   '  •' 

Chicago    Pneumatic   Tool   Co. 

ForglBff  MaehUei.   •    -: 

Ajax    Manufacturing   Co. 

Farnaeei. 
Railway   Materiala  Co. 

Gap  Lathct.  ""  '-■■-••'■*  '-' 
Bridgeford    Machine   Tool    Work*. 
Nilea-Bement-Fond    Co. 

Gages. 
Pratt  &  Whitney  Co. 


Ashton  Valve 


a.' 


Gages,  Pressare  a««  Vaeaam. 

Ashton  Valve  Co. 

.■  ■  ■'  •  -^  ■■  ■'■>'.  •• 
Gages,  Water. 

Nathan  Mfg.  Co. 

Gages,  Wheel   Press   Recording. 

Ashton  Valve  Co. 

Gaskets. 

McCord    Manufacttmng  Co. 

Oeaeratlng  Sets. 

General   Electric  Co.  :.   ;■ 

Generators,  Electric. 

Lincoln  Electric   Co.         v'     : 

GeBerators,  Hydrogen  and  Oxy- 
gen. 

International   Oxygen   Co. 

Grinding    Machines.         V.'  •,;: 
Niles-Bement-Pond    Co.  '_,  •  V 
Pratt    &   Whitney   Co.       ■■:;    ^ 

Grinding   Wheels.    .: ■%-'-:."^-:: ■'::■■ 
Carborundum    Company. 

Hammers,  Board  and  Steam 
Drop. 

Niles-Bement-Pond    Co.  .    ,     ,, 

Hammers,   Pneumatic. 

Sellers  &  Co.,  Inc.,  Wm. 

Hammers,    Power.  ':        •■  .\  ' 
Beaudry   &  Co.,   Inc.  ,  .' 

Hammers.    Steam.  '  ■'?.^ 

Beaudry   &   Co.,   Inc.      ;,;... 

Hnnimer<..    Trip.         .  '  /.  I,'.  ■•-;. 
Beaudry  &  Co.,  Inc.       ,_;   ■,- 

Headlights. 

Commercial       Acetylene      Railway 

Light  &   Signal   Co.  :.■ 

General   Electric   Co.  ,;  ■' 

Heaters,  Car. 

Chicago    Car    Heating    Co. 

Hoists,  Chain.      ■•■•-■"?<..."    "' 

Canton    Fdy.    &    Mach.    Co. 
Ford  Chain  Block  &  Mfg.  Co. 
Yale  &  Towne  Mfg.  Co.  ...  . 


Hoists,  Electric. 

Chicago  Pneumatic  Tool  Co. 
Niles-Bement-Pond    Co.  x.. 


Hoists,     Pneumatic. 

Chicago  Pneumatic  Tool  Co. 

Hoists,  Portable. 
Canton   Foundry  &  Machine  Co. 
Ford  Chain,   Block  &   Mfg.  Co. 
Yale  &  Towne  Mfg.   Co. 

Hose,  Air,  Steam,  Etc. 

Chicago  Pneumatic  Tool  Co. 


Hose,  Air  Brake. 

VV'estinghouse    Air    Brake    Co. 

Hose  Protectors. 

McCord    Manufacturing    Co. 

Hydraulic  Presses  and  Pumps. 

(See    Presses,    Hydraulic;    Pumps, 
Hydraulic.) 

..•-..  :v-:\..  >,;.  .  •.■•' 

Hydrogen. 
International  Oxygen  Co. 

Injectors.  ■    •  'J  ^-    " 

Nathan    Mfg.    Co.  •' 

Sellers  &  Co.,  Inc..  Wm. 

Insniatlng  Materials.        ;'  ""■ 

General    Electric   Co.         ••■" 


Journal  Boxes  and  Lids. 

Gould   Coupler   Co. 

National   Malleable  Castings  Co. 

Lamps,  Flar*. 

Prest-O-Lite    Company,    Inc..    The 

Lamps,  Gas. 

Commercial      Acetylene      Railway 

Light    &    Signal    Co.    .< 
Prest-O  Lite   Co.  ;•;,"■ 

■*  ■'  '>. 

Lamps,  Incandescent. 

General   Electric   Co. 
Westinghouse  Electric  &  Mfg.  Co. 


Lathes. 

American   Tool   Works   Co. 
Bardons  &   Oliver 
Bridgeford    Machine   Tool    Works. 
Bullard    Machine   Tool    Co. 
Niles-Bement-Pond     Co. 
Pratt   *   Whitney   Co. 
Sellers   &   Co.,    Inc.,    Wm, 
Warner   &    Swasey   Co.     .  ,  ■  •, 


Lathes,  Axle.  ;'.. 

Bridgeford    Machine   Tool    Works. 

Lathes,  Brass    Workers. 

Niles-Bement-Pond    Co.      .  .  ,. 

Lathes,  Driving  W^hceU:  ,*.   ■ 

Niles-Bement-Pond    Co.    .•'   .-^ 

Lathes,   Engine    (Heavy). 

Bridgeford  Machine  Tool  Works. 

Lathes,  Geared  Head.        •  ..'  ' 
Bridgeford  Machine  Tool  Works. 
Niles-Bement-Pond    Co. 


Lathes,  .Tournal   Truing. 

Bridgeford  Machine  Tool  Works. 


Lathes,  Turret. 

B.Trdnns   \-   Oliver  -'■ 

Niles-Bement-Pond  Co. 

Pratt    &    Whitney    Co. 

Sellers    &    Co.,    Inc.,    Wm. 

Warner    &    Swasey    Co. 


Lighting,  Acetylene. 

PrestOLite   Co. 


Lighting,  Car. 

Commercial      Acteylene      Railway 

Light    &    Signal    Co. 
General    Electric    Co. 
Gould    Coupler   Co. 


Lock   Nats.       '•  ' 

Columbia   Nut   &  Bolt  Co.,  Inc. 


Locomotive!. 

American    Locomotive   Co. 
Baldwin    Locomotive    Works,    The 


Locomotive   Boilers.  (See  Boilers, 
Locomotive.) 


Locomotive  Brick  Arch. 

(See  Arch,  Locomotive  Brick.) 


Locomotive    Sanders. 

(See   Sanders,    Locomotive.) 


Locomotives,   Compressed   Air. 

Baldwin    Locomotive    Works,    The 


Locomotives,  Electric. 

American    Locomotive    Co. 
Baldwin    Locomotive   Works,   The 
General    Electric    Co. 
Westinghouse  Electric  &  Mfg.  Co. 


Locomotives,  Mine. 
Baldwin    Locomotive    Works,    The 
General    Electric    Co. 


Lubricants. 

Dixon   Crucible   Co. 


Lubricators. 

Detroit    Lubricator    Co. 
Nathan  Mfg.   Co. 


Lubricators.  Force  Feed. 

McCord    Mfg.    Co. 


Machine  Tools. 

Ajax    Manufacturing    Co. 
American   Tool    Works   (io. 
Bardons  &   Oliver 
Baush  Machine  Tool  Co. 
Bridgeford    Machine   Tool   Works. 
Bullard   Machine  Tool  Co. 
Cincinnati    Shaper    Co. 
Foote-Burt    Co. 
Hilles    &    Jones    Co. 
Landis    Machine    Co.,    Inc. 
Lucis   Machine   Tool    Co. 
Newton   Machine  Tool   Works. 
Niles-Bement-Pond    Co. 
Pratt    &    Whitney    Co. 
Sellers    &    Co.,    Inc.,    Wm. 
Stockbridge    Machine    Co. 
Underwood  Sl  Co.,  H.  B. 
Warner  &  Swasey  Co. 


Machine  Tools,  Hydraulic. 

Niles-Bement-Pond    Co. 


Metal  Stampings. 

McCurd    Manufacturing    Co. 


Milling  Cutters. 

Pratt   &   Whitney   Co.       ,'-..- 


Milling  Marhlnes. 

Newton    Machine    Tool    Works. 
Niles-Bement-Pond     Co. 
Pratt    &   Whitney   Co. 
Underwood  &  Co.,  H.   B. 

Motors,  Electric. 

General  Electric  Co. 
Lincoln  Electric  Co. 
Westinghouse  Electric  &  Mfg.   Co. 


Mouldings,  Drawn    Metal. 

McCord     Manufacturing    Co. 


J 


MultipU  Drills. 

Niles-Bement-Pond    Co. 
Pratt    &    Whitney    Co. 


Xippie  Threading  Machines. 

LandisL  Machine    Co.,    Inc. 

Kat   Ldeks. 

Columbia    Nut   &   Bolt   Co.,   lac. 

Oils. 

Galena-Signal   Oil   Co.       "..;■" 

on  cup».  •:-''''.:v::,-'"-  ;;..;■; 

Detroit    Lubricator    Co.  ■-■'*;^'- 
Nathan    Mfg.    Co.  -.■•.. 

on  stones     "    •  •     •■  'v  V:\ 

Carbori|ndum    Company.  '•■■■ 

Oxy- Acetylene  Apparatus. 

International    Oxygen   Co. 

Oxy.Hydrogen. 

International    Oxygen    Q9, 

Oxygen,  f 

International    Oxygen    Co. 

Packing.         Jv  >''.'■  i^'  '•:'■ ' '^^'  v ' 
Jenkins    Bros.  ^^   .     ."•'^ 

.  •    *  V    '     .     • 

•.   ■    J         •    \  ■!' 

Pedestal  Facers. 
Underweod    &    Co.,    H.    B.     « 


BilderB. 


Pipe  Bei, 

Underwood  &  Co.,  H.  B. 

Pipe  Thi^adlng  Machinery. 

Oster  Mfg.   Co. 

Pipe  Threading  and  Cnttlng-Off 
MaclUnery. 

Landis    Machine    Co.,    Inc. 
Niles-Betient-Pond    Co. 

Planers. 

Newton   Machine   Tool   Works. 
Niles-Be«ent-Pond    Co. 
Sellers    Ir     Co.,     Inc.,     Wm. 


Planers.  :flate.  ■■'.:^,"- 

Covingtofa  Machine  Co,    :;>■. '■.'.■ 


Planers,  l4alve  Seat.        '•'■:'■  . 
Underwood  &  Co.,  H.  B.    :     ■^ •■ 

Planing  attachments,  Radius. 
Lnderwofd    &    Co.,    H.    B. 


Planing  3r^chines. 

American    Tool    Works    Co. 
Niles-Bentent-Pond    Co. 
Underwood  &  Co..  H.  B. 


Plates,  Bo$er,  Firebox,  etc. 

Lukens  Iiton  &  Steel  Co. 


Pneiimatle     Tools.    ISee     Tools. 
Pnciinifitir.l 


Pointing  Mbrhines.  Bolt. 

Landis   Mkchine  Co.,  Inc. 


Portable 

able.) 


Vfkchine  < 
IVols.    ( 


See  Tools,  Port- 


Presses.  Hydraulic  (Arbor,  Axle, 
Bending,  Broaching,  Car 
Wheel,  Flanging,  Forging. 
Forming,  Straightening, 
Wheel). 
Niles-Bement-Pond   Co. 

Presses.    Pcjwer.   Forcing. 

Lucas  Machaie  Tool  Co. 
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..:,Sg^§;mm^^  915  D esig n"#;v;;-n 

Center-Drive  Car-Wheel 

>/     With  Steel  Herringbone  Driving  Gear 


;:  •*".   '.• 


't...:>^:. 


Guard  to  Prevent 
Chips  and  Dirt 
from  Getting 
Into  Bearing 


Calipering  ' 
•  Attachment 


Stcd 

Herring-bone 
Oriviog  Gear 


Tailstock 

Spindle 

Adjustment 


59  H.  P.  Motor 
Driving  Thru 
All  Steel 
Gearing 


Pneumatic 
Traverse  of 
Tailstock 


-Pneumatic 
Clamp  for 
Tailstock. 


Motor  Oper- 
ates Device 
for  Elevating 
Wheels  on 
Rails  to 
Center  of 
Tailstocks 


Ttaichet  Wrench**..;  .-. , 
•  or  Tool  Slide  i-f 

Feedscrews  v'"-!- 


Segment  Opens 
and  Closes 
Autpmatically 


(Collapsible  Bushings 
to  Fit  Over 
Outside  .:,.:. 

Journals  ',  .'- 


Centers  for  .': 
Use  with 
Axles  Having 
inside  Journals . 


In  this  lathe  there  is  incorporated  several  improved  features  In  addition  to 
all  of  the  well-known  time  and  labor-saving  devices  that  have  made  possible  the 
great  output  of  our  previous  models,     >vvi:^  ^:  -v  ,  :  \.  :;\^  ;   >  >.-- :>;^:'-vy;^ 

•'-"-'  The  most  important  new  feature  is  the  improved  construction  of  the  large 
central  driving  gear  and  pinion,  which  are  of  the  so-called  ^'herringbone  type" 
and  take  the  place  of  the  worm  and  worm  gear  formerly  used.  The  herringbone 
construction  eliminates  all  end  thrusts.  Furthermore,  this  type  of  gearing 
is  very  smooth  in  operation.^  ..    :^5  ;!ftC    ;^..  ..^ 

Other  distinctive  features  are  Pneumatic  Tool  Clamps,  Automatic  Driving 
Gear  Segment,  Pneumatically  Operated  Tailstocks,  "Sure-Grip"  Drivers.^;Lv    :;! 
M^-:f'^}^(/;::  Write  for  latest  issue  **  Progress  Reporter* — -No,  2J,  f-;^^-.:k,5V:^=;^:;^^^;^N 

NTllp^Q-R^mP^nt-Prinrl     Cr%  ^^^  Broadway,  New  York  City 

iM  lieh-Oeilieil  L-r^OnU     V>«0.,       25  victoria  St.,  London,  S.  W. 

SALES  OFFICES  AND  AGENCIES— Boston :  93-95  Oliver  St.  Philadelphia:  4(i5  X.  21st  St.  Pittsburgh:  Frick  Bldg.  Cleveland,  0.:  The  Niles 
Tool  Works  Co.,  Rockefeller  Bldg.  Hamilton,  0.:  The  Xiles  Tool  Works  ("o.  Cincinnati:  :«6  W.  4th  St.  Detroit:  Kerr  Machinery  Bldg.  Chicago: 
.McConiiick  BIdg.  St.  Louis:  516  North  Third  St.  Birmingham,  Ala.:  2(tl.">  First  Ave.  San  Francisco:  Iti  to  18  Fremont  St.  For  Colorado. 
Utah,  Wyoming  and  New  Mexico:  Hendrie  &  Bolthott'  Mfg.  &  Supply  Co..  Denver.  For  Seattle:  Hnllidie  Machinery  Co..  Seattle.  For  Canada: 
The  John  Bertram  &  Sons  Co..  Ltd.,  Dundas,  Montreal,  Winnipeg,  Vancouver.  Japan:  The  T.  W.  Home  Co..  tl  Takiy.ima-cho.  Kvobasbi>ku. 
Tokio.  Italy:  Ing.  Ercole  Vaghi,  .Milan.  France:  Glaenzer  &  Perreaud,  18  Faubourg  du  Temple,  Paris.  Germany:  F.  G.  KreUscJuiier  &  Co., 
Fr.iiikfurt.  a.M.  Austria-Hungary:  E.  Krau.<e  &  Co.,  Vienna,  Prague  and  Budapest.  Holland:  R.  S.  Stokvis  &  Zonon.  Ltd.,  Rotterdam.  For 
Mexico:  The  Railway  Supply  Co.,  S.  A.  Cinco  de  Mayo,  6,  Mexico  City.  Russia:  S.  (;.  Martin  &  Co.,  Ltd.,  Petroprad  and  Moscow.  Brazil: 
Coinptoir  Technique  Breslien.  IV  ().  Box  802.  Rio  de  Janeiro. 
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i!, 


Fir*  Boxes. 
Jacoba-Sbupert  V.  SI  ;iFlrebox  Co. 

Kluiiirliie    «'ljiiiii»s.  , -f. 

,    tii\ijigt(iii,  MaA;.lune'Co.''-. ;     '."  •• . 

Fiansinff  If acblBei. , 

H;I>s   A   Jones   To.  .;-  .''■-. >'•'•.. 

KraiiKini;  FreBse*. 

Ni'es  Rcmenf-Pond    C«.  ;•  '".V  :'    ;. 

h  \iKf  I  utters.   .  :■ 

t'llii  Jijio  Jhaiimatit   Tool    Co. 

'  tJpilerWoed.  ,4  C»-,  H.  B.  , 


Fin*  Kxpanderi.     (See  Expander*. 

F!ur.) 

;lf*iitrs*  ;  .         V    ■■"■'.:■■■;■'.  .":■■  ■':■/,.■ 
,    Chicagu   PaeunJafic   Tool   C». '  - 

.•■  ■--:-.....,■*■  Fori?inf  Mat hinet.   :">•;;':.>'■  J'-- '■:-'' : 

Aj»    Maniifactwrinn    Cdi:      :;  .    - 

Farnaeei.  ;     * 

Railway    Materi«l»  G«».     .- 

Oap  Lathe*. 

Bri(lKpfi.r<l    Machine    Tool    Worki. 
iSiilet-Heiiient  Pond    €o. 

Oairet. 

I'ratt  &   Whitney  Co.  .. ,:    ,  > 


I'ratt  &    V\  hitnyr   ' 
Ashtoti   Valve  Co, 


i  Hoists,  Klectrie. 

<   hiia.U'i    I'luuinatit-    Tool    Co. 
Niles-Bcnient-Pond    Co. 


Huihls.     i'lifiiiiiatii-.       '"'.; 

..    thic.-igu,  1'in.uin.itic    Tool   Co. 

iiui»t».  i'ortahlf. 

Canton    Foundry  &   Machine  Co. 
Ford   Ch.iin.  Block   &   Mfg.  Co. 
Yale  &  Townc  M,£g.  Co. 

lf«»eV  Air.  HtfUiii.   Ktl'. 

C'hic.isc    l'm\iuiatic  Tool  Co. 

H6»e.  Air  Brake. 

Westinghouse    .-Mr    Brake    Co. 

ilustt^  Froteetors. 

McCord    Manufacturing    Co. 

Hydraulic  Presses  and  Pampn. 

I  See    Presses.    Hyilraulic;    Pumps, 
Hydraulic.) 

Uydruf^en. 

International    <  »xygen   Co. 

Injectors. 

.Nathan    Mfg.    Co. 
Sellers  &  Co..  Inc.,  Wm. 

Insalatinir   .Materials. 

•  General    Electric   Co. 


<;aires.   Prestare  and    Vaeaam. 

.\sliton   Valve  Co. 

fiaires.  Water. 

Nsrhan   Mfg.   Co.     •.■■■,;;. '^■-    •'. 

tiai;«'S.  Wheel    Press    Beeorflinf. 

.\9h;on   Valve   Co.     •.,.'•;;..■:''...; 

(baskets. 

McC^>rd    Matiufactnring   Cfc;.  ■  ;  ; 

Oeaemtlnir  Sett^    '    ;.^.-.:  ■•  .•■'^,  _;.•':. 
General    Electric   Go.  :';-:f.  :;,!/;    : 

Generators,  Electric.         ^    'v 
>  Jincoliv  Electric  Co. 

Generators.  Ilyrtro^en    anfl    Oxy- 

International    Oxygen    Co. 

Grinding    3lachlae».      ^,.'"-.     .  ' 
NilesBenient-l*ond    Co.    ';.■  ^.■.■ 
Pra'.t    S;    Whitney   Co.        -  ':  ^ 

(;rindtnff   Wheels.  vj  >  -^ 

Carborundum    Compsny. 

IlHrnmers.   Board   and    Steani      ; 

l»rop. 
XilesBenient-Poftd    Co-      ... 

llRHiniers,    Pneumatle.      .        ',; 

>!l!ers  &  r.i,.   Inc.,  Wni.',  ;•; .;.■.•■■. . 

Il;ini  tlltr^.       roMl'IV  •  ..  ■ ;    i.     .    .    ,      .- 
:  iitaudry  .A::Coi,  JiiC/'    .^,      ■  ^r    " 

lliiiiiiH«>r«'.    SI«'Siiii.       :.■■ 

I'.i  .-•.•iry    \    Co.,    IiiCi    '■-•■;,.-'''■ 

Ilainiiiri-o.     Irii*.  V  r  r  -       V.  ;:  '      ". ' 

';  -BcMtdry  Js  Co„.Itre.';  •  ./     ■;:/•> 

lltadligbts.  '.   ': 

(  ..ni:i;fnial      .Acetylene      Railway 
'    .    I-it'ht    &    Sinnal    C6,    ■' 
Orural    Electric    ("o.  7.   ; 

liiattrs.  Car; 
Chicago   Car    Heatinit    Co. 

liojHts.  Chain.        ',;■•;• 

Cmton     Idv.     &    Mach.    Co. 
Ford   Chain   Block  &   Mfg.   Co. 
Y*le  &  Towne  .Mfg.  Co.-     .,.  ... 


.lonrnal  Boxes  and  Lids. 

Gould    t'oupler    Co. 

National    Malleable   Castings   Co. 


Lamps.  Flare. 

I'rest  <  )I-ite    C'onipany,    Inc.,    The 

Lamps,  (.as. 

Commercial      Acetylene      Railway 
■.Light    &    Signal    Co. 
Y  Presto  Lite   Co.  •   .; 

Laitips,  inrandeseent. 

General    Electric    Co. 
VVestinghouse   Electric  &   Mfg.  Co. 

Lathes. 

.American    Tool    Works   Co. 
H.iritiiiis    &    <  >livir 
Bridgcford    Machine    Tool    Works. 
Billiard    Machine    Tool    Co. 
Nileshement-Pond     Co. 
Pratt    v\    Whitney   Co. 
Sellers    &    Co.,    Inc..    Wm, 
Warner  &   Swasey   Co. 

Lathes,    \\W. 

.  Bridjjeford    Machine   Tool    Works. 

lathes.  Brass    Workers. 

Miles- Bement-Pond    Co. 

I.nthes.  Drivini;    Wheel. 

..  Xilcs-Bemcnt-Pond    Co.        .,     . 

Lathes.    Fnirine    (Heavy). 

Bridgeford   Machine  Tool   Works. 

Lathes,  (beared    Head. 

{{riilycf.inl   Machine  Tool   Works. 
Xiles-Bcment-Pond    Co. 


Lathes,  .lournal   Trulnfr. 

Bri.djjefurd    Machine  Tool   Works. 

Lathes.    Turret. 

H,ir.l..iis    \-    (  )Ii\cr 
Xilcs  Benu-nt  Pond   Co. 
Pratt    &    Whitney    Co. 
Sellers    \-    Co.,    Inc.,    Wm. 
..Warner    &    Swasey    Co. 


Lii;htln?,  Acetylene. 

Prest  U-Litc    Co. 


Ll^htinK,  Car. 

Commercial       Acteylenc      Railway 

Light    &     Signal    Co. 
General    Electric    Co.      ,...-.:::  :  '  ■' 
Gould    Coupler    Co.         •'. .;  •.  •  .   , 


Lock    Nuts. 

Columbia   Nut   &   Bolt  Co.,   Inc. 


LocomotlTes. 

American    Locomotive  Co. 
Baldwin    Locomotive    Works,    The 

Loconiotire   Boilers.  (See  Boilers, 
Locomotive.)  .  ■/.      .■; 


Locomotive  Brick  .\rch. 

(.See  .Arch.  Locomotive  Brick.) 


Locomotive    Sanders. 

(Sec    .Sanders.    LocomotiTe.) 


Locomotives,   Compressed   Air. 

Baldwin    Locomotive    Works,    The 


Locomotives.  F.lectric.       v. 

American     Loiumotive    Co. 
Baldwin     Locomotive    Works,    The 
General    Electric    Co. 
Westinghouse   Electric  &   Mfg.  Co. 


Locomotives,  Mine. 

Baldwin    Locomotive    Works,    The 
General    Electric    Co. 


Labricants. 

Dixon    Crucible    Co. 


Lubricators. 

Detroit    Lubricator    Co. 
Nathan   Mfg.    Co,.  .      , 


Lubrlealors.  Force  Feed. 
McCord    Mfg.    Co.     ..;. 


Machine  Tools.      .   ;    ■■' 

Aiax  Manufacturing    Co. 

.American    Tool    Works    Co. 

Hardotis   ^v-    <  >liver 

Baush   Machine  Tool   Co. 

Hridtieford    Machine   Tool    Works. 

BuUard    Machine  Tool   Co. 

Cincinnati     .'^haper    Co. 

Foote-Btirt    Co. 

llillcs    &    Jones    Co.  -    .^ 

Latuiis    Machine    Co.,    Inc.  '' 

Luchs    Machine   Tool    Co. 

Xewtiin    Machine   Tool    Works. 

\ilesBcment-Pf)nd    Co. 

Pratt    \     Whitney    Co. 

.Sellers    &•    Co.,    Inc.,    Wm. 

Sfockbridfie    Machine    Co. 

I'nderwood   &   Co.,   H.   B. 
Warner  &   .Swasey  Co.  :'  ' 


>larhlne  Tools,  Hydraollc. 

\ili-  itcmciU-P.iiui     ("o. 


.Metal  SlnnipInflTS. 

McCord    .M.miifacturing    Co. 


.Mlllln:;<  litters. 
Pratt    &•    Whitnev   Co. 


.Mlllint;  Machines. 

N'ewtcvn    Ma<-hine    Tool    Works. 
Xiles-Hement-Pond     Co. 
Pratt    &    Whitney   Co. 
rn.lerwo.,d   v<l-   Co.,   11.    B. 

■  .    "■'    . ^ ■  *    -\    ''J * 
.Motors.  F.lectric.     ■•.'-'."'.•" 
<  iitu'ral    Electric   Co.      '.',.•,'. 
Lincoln    Electric   Go.     V:    ' '■.■:■' ':S' 
Wi-^tinghoitse  FUectricS:  Mfg.  Go. 


.Monldli  Ks,  Drawn    Metal. 

.NUlurl     .Manufacturing     Co. 


Maltlpli  Drills. 

Niles-l  enientPond     Co. 
I'ratt    |c    Whitney    Co. 


k    Whitr 


Nipple  T  Hreadlutr  Machines. 


Landis 


Machine    Co.,    Inc. 


OUs. 

(.ialena 


Oil   Cup<  . 

Detroit 
Xathan 

Oil  ston 

•Carborii 


Nut    Lo<  ks. 

Colunit  a    .Vut   &    Bolt    Co.,    Inc. 

iignal  Oil   Co,       '    :  . 


Lubricator    Co. 
Mfg.    Co. 


idiim    Company. 


Oxy-Ace  yiene  .Vpparatas. 

Internal  onal    <  >.\ygen    Co. 


Oxy-Hyi]  rofen 

Internal 


Oxygen. 

Internal 


'acking'. 

Jenkins 


Pedestal 


onal    (Jxygcn    Co. 

nal    <  Ixygcn    Co. 

"'■"•'•■     . "     ..  -  ' 
Bros.    '  •"■;   ■■.■'.;  /.■ 

Facers. 


Pipe  Ben 

Cnderw 


I'nderwi  od    &    (.0.,    H.    B. 


lers. 

3i  &  Co.,  H.   B. 


Pipe  Thrladlni;  .Machinery. 

Oster   .Mfe.    Co. 

Pipe   Thraadiny  and   Cutting-Off 
.Machi  lery. 

Landis    }  Machine    Co..    Inc. 
Niles  Ber  ent  Pond    Co. 


Planers. 

Newton 

Xiles-Hei4e 

Sellers 


Planers. 

Coviiijji,. 


lachine    Tool    Works. 
lU-Ponil    Co. 
Co.,     Inc.,     Wm, 


late. 

1   -Machine  Co. 


Planers,  V  ilve  Seat 


Underwood 


Planinff   A 

Cndcrwij 


Planinc  M 

.-\nieri(  an 
.\iles-Beiii 
Vnderwoo 


Plates,  lioi 
Lukens   I 


I'lieiiiiiaiii 
i'tirillii 


&  Co..   H.    B. 


achmeuts.   Radius. 

I    &    Co.,    H.    B. 


chines. 

Tuol    Works    Co. 
ntPond    Co.^ 
i  &  Co..  H.  B. 


er.  Fireho.x.  etc. 

n   \-    Steel   Co.-      • 


'loidv  ,      I  See        I  n(ds. 
••ie.l 


Polnthiir  ^llichlnes.  Bolt. 

Landis    -Mkchine    (Jo.,   locv.     ' 


Portable    i  [tols.    (.Sec  Twls,  Port- 
aljle.)  


Presses,  Hj  draulie  1  Arbor.  ,\xle. 
Bendlni  .  B  r  o  a  chin  jr.  Car 
Wheel.  Flaiiclnir,  Forirlntr. 
F  o  r  m  1  n  1;.  StraUhtenlng, 
Wheel). 


.Niles- Renie 


Presses,    P 

LtiCxis  Mach 


t-P..nd    Co. 


O  V 

i  le 


er.    Forcing. 

Tool  Co. . 
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C enter-Drive  C ar-Wheel 

r  >    i       O^       Steel  Herringbone  Driving  Gear 


''.      ■*.""■'"■    "-'\ '.   .           "   .  ■ 

■  • ;"-     ..  .  ■     <iiiard  to  I'roH'iit 

;-;'  .       Chips  and  Dirt 

.  -'    ■'    ■      ■''   •"'•'.■     .  •    . 

;  from  Oeltinii 

-   •'-••     ^  ■       .•"••.'■;''■.•■     • 

'',: ,  :    .    Inio  Bi-arinti 

TaiUlock 

■■•■•■.:•,;, ^''   :             -v^  .■•'■;■' 

Spindle            '  '    .  .  .  ■_■■ 

■  ■■    '■"■■  ■■:."';■'■    .-.>.■:   :  vS.  ■"■' 

CAdjusCinenl 

■  :-y- '  '■          ■■;■■'•,  'vV  ,. 

OalipiTinii 
Altachmont 


lli'rniiii-bont' 


■  V;:'  -';■  ■'.  .-'frnouniatic 
■.•'.■■;■':..'.'•  •■  Tra»iTse  of 
.  -     4'ailstoik 


SO  H    P.  Motor 
DriMHii  thru 
All   Si.d 
(.earinu 


Ptiouma«ic 
Clamp  lor 
TaiUlui'k 


Motor  Optr- 
attb  De*  icf 
for  KlevalinU 
\Vh«ftls  on 
Kails  to 
t Center  of 
Tdilslocks 


Collapsittlf  Itii^hinfts 

to  Kit  <»\.r 

Outsidv 
,  Journals  • .   "  ^ 


K.m  hot  \\  ro»i«.ho«' 
toe    r<«fl  SItdo 
Kecd  Screws    ' .. 


and  (;lost-s 
:VAmom:U«"^ll> 


<Vl»t«'rs  lor 
r  s<-  « i  t  h 
\\lfs  llaviiiii 
liisidf  JiiurnaU' 


^;  In  this  lathe  there  is  incorporated  se\eral  improved  features  in  addition  to 
all  of  the  well-know  n  time  and  labor-sa\  ing  de\  ices  that  ha\  e  made  possible  the 
great  output  of  our  previous  ni()dels;  ■  :  :  >  bv^^^^^^-^i^^^^"^^^^  v     ^  ••;  /     , 

The  most  important  new  feature  is  the  improxed  construction  oi  the  large 
central  driving  gear  and  pinion,  w  hich  are  of  the  so-called  "herringbone  type" 
and  take  the  place  of  the  worm  and  worm  gear  formerly  used.  The  herringbone 
construction  eliminates  all  end  thrusts,  I'urthenuore,  this  type  pf  gearing 
is  \'er\-  smooth  in  operation.      ,  ,-     K  ^^^^  ; ^^^^ 

V,  Other  distinctive  features  are  Pneumatic  Tool  (Clamps,  Automatic  Driving 
Ciear  Segment,  PneumaticalK    0[KTated  I  ailstocks,  "Sure-Crrip"  Drivers.  :;>;j 

K  •    ■  S     ?:  V  //  V'^t'  for  Idlest  issue  **  PKOj^rcss  Re piyffer^  27.    }>  \\^;Q    v  p^ 

Niles-Bement-Pond  Co:,    ii\Sr%:,'i*l.K.'^il^ 

SALES  OFFICES  AND  AGENCIES— Bostoti :  v::  or.  Oliv.r  SI.  Philadelphia:  HT,  \.  L'Kt  Si.  Pittsburgh:  lii.k  Ul.lj:.  Clevelami.  0.:  Tin-  Niles 
T11..I  \\  .ik~  (  «'..  Km  U.  fi  lliT  i:i(U.  Hamilton.  0.:  Tlie  Nilos  Toui  U.,rks  i  ,..  Cincinnati:  :  :•;  W .  Iih  St  Detroit:  kirr  M.ichiuc  r.\  151.1-  Chicago: 
Mit'.iriiiirli  r.ld;^.  St.  Louis:  r.ii;  NmiiIi  Tliitil  Si  Birmingham.  Ala.:  1»V>  y\r<\  \\>.-  San  Francisco:  li;  to  is  J-'roiiiotit  St.  For  Colorado. 
Utah,  Wyoming  and  New  Mexico:  lltiulrif  A:  i:nitii,,ir  Mi-  a  Suppl.v  <""..  ft>iutr.  For  Seattle:  ILiMiilic  M.i.liiiit  r,\  ^'l^..  S«>attlv  For  Canada: 
Tin'  .Idliii  Hirtr.iiii  »V  Sons  Co..  L<<l..  IMinil.is.  .M(iiil rual.  Wiriiiipi';;,  VaiirointT.  Japan:  "XUv  i.  \V,  lloriic  «'.•  >'.  T;iki.v.1m;i*'liM.  Kvoba.siji.Vu. 
Tokio.  Italy:  Inj:.  Kn-otc  Va^lii.  Mil. in.  France:  •Jlaciiycr  A-  rcrrt-atid.  l.s  Knuhour;:  du  Tiiiipk-.  I'lris.  Germany:  F.  IJ.  KivtschiHtT  J^-  Co.. 
Ki.iiikfiiii.  a.M.  Austria-Hungary:  K.  Kraii>o  Ac  t'o..  Vii-ima.  rra;;ut'  and  l!ucia|»si.  Holland:  U.  S.  Stokvis  Ac  Xoiioii.  Ltd..  Hotit'niain.  For 
Mexico:  Tlu'  J:.iit\v;i\  >iiii|tl\  (  c,..  s.  .\.  Ciiico  «le  Ma\ti.  1!.  M.\i<-o  rity,  Russia:  S  1..  M.niiii  &  <'o  .  l.til  .  rrtniarn*!  .tiid  >fi.<,-..n.  Brazil: 
(  .itiibtnii-    TrrlmiilUc-    UlrNliiTi.    I'     O      T.iA    Mil'     Kj,,     |c    .I.uii'ilM, 


m. 


"S,,-:**-  •'. 
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trii 


Punches. 

Covinyton  Machine  Co. 
Niles-Bement-Pond  Co. 
SeUers  &  Co.,  Inc.,  Wm. 


;.:•! 


;-  ■"■  ■./■■■  ■ 


■:-;--":^ 


Pnnfhinir  and  Shearing 
Machines. 

Covington    Machine   Co. 
Hilles  &  Jones  Co. 
Niles-Bement-Pond    Co. 
Pratt    &    Letchworth    Co. 


Basps.  '  ■ 

Nicholson    File   Co. 


Beamers. 

Chicago  Pneumatic  Tool  Co. 
Pratt  &   Whitney   Co.      ;  ..    . 


Beamers,   Adjustable. 
Pratt  &  Whitney  Co. 


Befrrlndlng    ValTefc' 

Aiax   Manufacturing   Co. 
McNab    &    Harlin. 


Kivethiur   Maoliines. 

CUkagQ  Pneumatic  Tool  Co. 


Bolls,  Beclalnilng. 

Ajax    Manufacturing    Co. 


Sanders,  LocomotlTe. 

White     Am.     Locomotive     Sander 
.',,-  r  Co. 


Sash  Balances.     ■-         '  ' 

McCord    Manufacturing    Co. 


Sash  Locks.   •'  ■>•  .•'•;:' 

McCord    Manufacturing    Co. 


Sash,  3Ietal. 

McCord    Manufacturing    Co. 


Screw  Machine!.. .    •;  ■  ■; 
Warner   &    Swasey   Co. 


Sensitive  Drill  Presses. 
Niles-Bement-Pond    Co. 


Stiapers. 

American^  T"ol    Works    Co, 
Cincinnati    Shaper    Co.    , 
Niles-Bement-Pond    Co.    ■''■ 
Pratt   &   Whitney   Co. 
Sellers  &  Co.,  Inc.,  Wm. 
Stockbridge   Machine   Co. 


Shapes.  Pressed  Steel. 
Prest-O-Lite   Co, 


Shapes,  Tertical. 
Pratt    &    Whitney    Co. 


Shears.  'V\- 

Covington    Machine   Co.  ^  ■-'■••  " 
Niles-Bement-Pond    Co.     •'.■'-. 


Shears,  Alligator. 

Canton    Foundry   &   Machine   Co. 
Covington  Machine  Co. 


Signal  Lighting,  Acetylene. 

Commercial       Acetylene       Railway 

Light  &   Signal  Co. 
Prest-O-Lite   Co. 


Slotting  Machines. 

Newton  Machine  Tool  Works. 
Niles-Bement-Pond    Co. 


Sockets — Drill  and   Reamer. 

Pratt    &    Whitney    Co.        ;.:. 


Spachier   Tables. 

Covington  Machine  Co. 


Stayholt  and   Bolt  Taming  Ma- 
chines. 

Baush    Machine    Tool    Co. 
Landis     Machine    Co.,     Inc. 


Stayholts. 

American    Flexible  Bolt  Co. 
Flannery    Bolt    Co.     ...  , 


Stayboit  Taps.  • 

Pratt    &    Whitney    Co. 
Wiley   &    Russell    Mfg.    Co. 


Steel,  Locomotive  Firebox. 
Lukens   Iron  &   Steel   Co. 


Steel,  T«M>1. 

I'irthSterling  Steel  Co. 
Jessop  \   Sons,   Inc.,  Wm. 
Vajiadium-.Mloys    Steel   Co. 


Stocks  and  Dies. 

Pratt    &    Whitney    Co. 
Wiley   &   Russell    Mfg.   Co. 


Storage    Batteries.  (See  Batteries, 

Electric.) 


Superheaters. 

Locomotive    Superheater    Co. 


Tanks.     "    '  *    ■•' 
Prest-O-Lite    Co. 


Taps. 

Pratt    &    Whitney    Co.     ' 
Wiley  &   Russell   Mfg.   Co. 


Testing  Apparatus,  Oxygen. 

International    Oxygen    Co. 


Tie  Plates. 

National     Malleable    Castings    Co. 


Tire  Turning  and  Boring  Mills. 

Niles-Bement-Pond    Co. 


Tool  Steel   [See  Steel,  Tool.] 

Firth-Sterling  Steel  Co. 


Tools,  Boilermakers. 

Chicago  Pneumatic  Tool  Co. 


Tools,   Pneumatic. 

Chicago  Pneumatic   Tool  Co. 

.  ■    ':"'<■'       T'   .-  ■'■i---''\:.'.'y\: 

Tools  for  Railway  Repair  Shops. 


Tools,  Portable. 

Underwood   &   Co.,   H.    B. 


Tools,  Threading. 

Oster    Mfg.    Co. 


Trucks.   .;■;  -.'y-T'".  •'V- ■'■ 
McConway  &  Torley  Co. 


Trucks,  Electric. 

American    Locomotive    Co. 
Baldwin    Locomotive    Works,    The 


».      ■.■•■"■•■■.     . 
'/.  ...  ••    * 


Turntables.  Industrial  Shop. 

Canton    Foundry    &    Machine    Co. 


Upsetting  Machines.  " 

Ajax   Manufacturing   Co. 


Valves.  ;■"..'.•,: 

Jenkins    Bros.         ■[.?.:  -  ,• ;; 


Valves.  Cylinder    Stud,     Oxygen 
and    Hydrogen. 

International    Oxygen    Co. 


Valves,  Muffler  Safety. 

Ashton   Valve   Co. 
Nathan    Mfg.    Co.      :  '•  C 


Valves,  Open    Safety. 

Ashton   Valve   Co. 
Nathan    Mfg.    Co. 


Valves  —  Pop,    Safety.    Throttle 
and   Blow'OfU 

Ashtori  Valve  Co.  '  .  '  ' 
Detroit  Lubricator  Co.  *'"  ;' 
Nathatl   Mfg.   Co.  '"...•_• -.~. 


Ventilatprs,  Car. 
Globe   Ventilator  Co.  • 


Ventllat>r8. 


Globe 


T  J  t..* . 


/ .   ■  - 
••■.    •    V  -.-J 


Ventilator   Co. 


Ventilating  Fans. 

General   Electric    Co. 


Washers,  Lock.    ;  .jii^,  ..,; 


.:■•■■';  V 


Nationa      Malleable    Castings    Co. 

■  \'..  ■•  ,<     i'  *■.?      -;s-    .-■'•-■ 

Water  Purifiers,  r      if-'.    'l^V  •  i'i 
■;.■■■:   -■  _'.  •  ;■» .."     r .  .". 

Dearbori    Chemical    Company 

''.■■'.'"    --•-'....■-_/ 
Weatherstrips. 

McCord  1  Manufacturing    Company 


Welders,  Electric  Are.       ..: ''-i 
Lincoln  Electric  Co.    .:.'•-  ' 


Welding    ^Oxy-Acetyiene). 

Commercial       .Acetylene       Railway 

Light    1:    Signal    Co. 
Prest-O-Ljte    Company,    Inc.,    The 


i 


Welding  fftid  Cutting  Apparatus 

International  Oxygen  Co. 
Lincoln    Electric    Co. 
Prest-O-Iitc  Co. 


O-Iit. 


Welding  .Vpparatus  (Electric 
Arc). 

Westinghduse  Electric  &  Mfg.  Co. 


Welding  SappUes. 

Prest-O-Lke    Company,    Inc.,    The. 


<;• "  .•■./.■■• 
•V.J'*   . 


Welding  Tiols.  ' '" 

Internatio  lal  Oxygen  Co. 


Whistles. 


■r"*^ 


:.„   f  c-    ■,.-r:-.;'i 


Ashton    Vi  Ive   Co.       '    >•■ 
General   E  ectric  Co.  '••■7' 
Nathan    Mfg.    Co.         ■.''.■ 


Window  Flktures. 
McCord    Manufacturing    Co. 


■-.■••*•"'■,* 


•  Ij.;  ■■':  :■ 
-    •.  1  f 


Wrecking  Mooks.        .  < :  .•         ;■  ;V 
National    Malleable    Castings    Co. 


'   "s.'-. 


Wrenches. 

Coes  Wredch  Co. 


•J--  . 
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-.■■.»■  f 

.:C.-'~-. 


.  ■*',*    ■ ;  "*••  'V  ■ 


.'.,' .  ^  ^  .. 


Bridgef ord  Heavy  Axle  Lathe 


For  example,  in  the  Western  Avenue  Shops,  Chicago,  of  the  C.  M.  &  St.  P.  Ry., 
car  axles  are  actually  turned  to  size  from  rough  turned  axles  in  21  min.  and 
50  sec.  per  axle.    The  actual  machining  operations  are  as  follows:        :::--\y.--k^-.<--- 


,  1.   Setting    up    .  .  .V  •  •  4  •°»'''«  •'•  »  »■:».■ 

2.  Turning   dust   collars    .  .  .  .  .  ,  -.■ 

3.  Roughing   cut   on   journal    .     . 

4.  Finishing  cut  on  journal    .... 

5.  Rolling   journal    (special    tool) 

6.  Polishing   journal    

7.  Turning  wheel  seat    ..... «>>>.. 

8.  Taking   dowo    » . 


3  min.    35  sec. 


•   •  'V  *  ..• '  Vl*  «  b   • 


2 
3 
3 
3 

2 
2 


4< 


35 
10 
35 
30 
55 
15 
15 


Total. 


«..Vii>:v.*-kV»-/-  •  21    min.    50   sec. 


.-  \]' .'  .  1 


This  is  not  a  "framed  up"  job,  but  the  daily  production  output — a  production  that  has  been 
consistent  since  the  lathe  was  installed  3>4  years  ago. 

Put  your  axle  problems  up  to  us.    We  have  some  interesting  facts  that  will  show  you  liow 
you  can  reduce  your  axle  turning  costs. 

BRIDGEFORD    MACHINE   TOOL   WORKS 


A-.  ■:■•', 


Heavy    Engine    Lathes 


ROCHESTER,    N.  Y. 


Heavy    Axle    Lathes 


-  .-.  .■■'■;■ . 


;  .  -f  .-  .  ;•;■ 


i.  ;...;,  j'';  -'    T 
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^^^v^.^^^     , -       CLASSIFIED   DIRECTORY   OF   ADVERTISERS-(Gn//i/c(/)     ':>rSM^'^' 

Punches.                           •  -,  '_'■• 

Shap«>s.  Vcrtiral. 

Tire   Turning   ami    Boring    .Mills. 

Valves -f  Pop.     Safety,    Throttle 

t',,\iii>:t<,'U    Mriilijhe  Co.     '"■  '-■;■■     , 

Pratt    it    Whitney    Co. 

NilesBemem-Pond    Co. 

and    Blo>%-Ofu 

Niles-Bi-iiiciit-Pond    Co.                " 
Sellers  &  C«.,  Inc.,   Wm.     . , 

■  Ashton  Valve  Co.              "  .'.'V    ' 

'    " .  .':,■■  '  •                 •  ■-.  -  ■■ 

Detroit   Lubricator  Co.           -■'/.'■:.' 

■-. .^■/•■-  :.;/:.-•  -r;  /.  i  ^^^^  .''■■■/■■: 

.,"?■'    -   ;-•-,'-•    ".■■,':  ;■.;■  "■:!■'     '  .  '  .''',  ; 

Nathan    Mtg.    Co.                 ,•".•....■•. 

',:    -^  -  .•■■  ^  ■■:■.  'V-  .■■•-■•-:  - ■^   ■ 

Shears. 

.  ,,^    ^^ 

•  .'-^  ii    ' 

'■  •  ..  ■•    ■••  •■          ■     ■■•■■•"■■.•  ■:     ■••.^  '■,"■    • 

Covington    Machine   Co.    ; 

Pnnrhinir   aii.I    Sh4'ar1iif 

Niles-Betnent-Piind    Co. 

Tool   Steel    fSee   Sleel,   Tool.] 

Ventllat   rs.  Car.          .. .  ■;,..' 

Marliin«'>.                        ;       c   ' 

l-irlliSleriins   Steel  Co. 

(.'oviii^'iiiii    MaL-hine   Co.     '-V;--  .  / 

(iiohe   \lentiIator   Co.,/'     ■■"'.■■•■. 

Hilles  &  Jones  Co.              .:.■''     •■  ., 

;■     ■■'  .   •'  •'.  ••.  .  Vi' . ...  .   .'•■■... 

--      ■'■..'■'■■■■'■■       -.-■'■.           •■-■;.      ..' ;'    ■   '  ■■    .' 

1 

XilcsHetnent-Ponil    Co.         .      ■ 
Prair   vV    Letiliworih    Go.    .    -  . 

Shears.  Allli;ntor. 

■>    '    .     .    '  .    .  "     : 

■    ■■.■■■-    '.-■'/>'  '■    ■■....  '":*■-' 

■         ■                    .      ■                  -     ■              .      -         ■  ■  "        -     -     ■         '"'■.'.• 

Canton    luitnilry    \    Machine   Co. 

Tools.    Boilermakers. 

Ventllat*  r 

s.           -■                     ,•'.,-  •■■■.■••■ 

■       ■  .  :    ■•-.     '■     •■••■;    ■••^'    '■  -.\-;  -•  ■ 

Covinstfni  Machine  Co. 

-    . '     •■  •'  -■     .--.-■     *  '   .  .• 

:.'.:'■]]■     ■■'                        .:';. 

(.  Iiicajiu   Piumnatic  Tool  Co.' 

(ilohe    '    i 

iitilator    Co.       :    .  '    -'-   . 

Ua'>p>.       ,'.           ■..■■■.__•...'■•...■.'•!_■",.-■    . 

■•;:•;  :■■■'■'■■  ^-  '■    ■'   ..'  \    -;■•_  ^  ., 

:■■■  .    ■■.  -■  ■  .'  '    •■■-■'';.■'  ■*-■  ■■,'■'  ■  ■■   ■  ■'■'■•■•■ 

''.  ■  '  '■'■   •  "■   .    •' '';  '.■■.■    ■'    .  '  ' 

Nicholson    Vile    Go.  .             ' 

Sigrnal  l.iirhlint;.  Xeetylene. 

.     •:■/•  '•■■:■■■    ''  ■•■    ■.       '^  ^'--..V;    : 

Ventilali  1 

r  Fans.          ■.'■■•'.■•.'•    ':■:  ' '., 

;    Conimcrcial       Acetylene       Railway 

Tools,    Pneiimalle. 

(•eneral 

Electric   C*.      '  /.'..      .  '{: 

''■'  ■  '"■-■'■■/.  ■■-'-  [■    ':  '■''■''■'.  ''V'''-'" 

Lislit   X-   .'signal   Co. 

i'liioau'*   Pitvusaulic   Tool   l'o»'          '' 

Rt-iimers.               '      „, 

Prest-O-r.ite   Co, 

.. '       .'     r;_  "■  ■■. 

'■'■':■■    ■.  •    ■        .    '■■'..     ■'■•       ,  '.,  V        .'.■;■., 

1   hu;ii;"   Fui-uttiiatiV  T«iol.->Cov-. 

'  ■    - 

•     '-"  ' '      ^f '.;    ;  ■     .■.-.  r  .'■'.'.  ■.'-■,■: 

-  Pratt  AVVhitney   Co.     .       '    ,. 

-    .,■  ■            ,      ^-        '■   -        ■ :   ■ 

■■■ .   '  -  "■"    -  .''^'  '■-..  '■''-.'     ■'.  ■';•■' 

Washers 

.oek.     ■■;;;',.  ;.-.yv'  ■..;•-'..  '.; 

'■'    "-'    --.  '■-:   ■"         ■  ^:-i  ■■    ''':''',■.'■"''■::'  ■  '' 

SUittiiii.'  .Mat'hiiii's. 

Xewtivn    Mailiine  Tool   Works. 

Tools  lor  Itailnay  Repair  Shop*. 

N.ationa 

.Malleable    Castings    Co. 

RoaintTs.    AtljiiHtoble.'       .;  A,-.^;:, 

iiiIe&-Hetiuiit.l'onil    Co.     . 

••  *.^'       .           -.'  ■-  •     .  ■    ■   . 

L'rait    \-    ^V'litiicy    Co.    ;  f. - v  '  •■,' '       '■  ■■ 

"    '      '  "                                                ■  "'     ,    " 

-■■.    ;■■'.;  ■,'■'■  '■.'  ■   -•."'■  '■■•■• 

■.-•-*•..   1  '.'  V_  '■    .                 /      . '     ■  ^ . . , 

■   ' ' .          ',■'■'    '  ■  ^  * .    .,'.'■. 

Water  Pi  rUlers.           -       .       .   .    , .  J 

... "  •  ."'• .  •    '    ..    .. ' 

Soekel^ — l>rill   aii<l    l{«-aiHer. 
Pratt   \-    Whitney    Co..  • 

Tools.  Porta  hie. 

De.irliMf 

Chemical    Company 

KcuriiKliii?    Valres.  "      ^ 

'"   '.  -..'        '  ■                ..          "■         .  .'       ■''■■    ■  ■ 

Underw.".<l    S:    Co.,    11.     R. 

Aiyjc    Mamuiuturing    Co. 
McXab  &   Ua«Ua.            .... 

.   '  ..    '  ■  '■      -~  ■         ;     ■.  '    '"*-..■.■-  -  "•■■• '  '■•  '•  '..■'■ 

.    ■.  '."  :            ,.       ■     .                               -      ■     .- 

Snaeliijr   iahle*. 

'       '   /-         .,-.■■'■.■ ..   ■'■ ' 

"Weather    itrlps. 

■:r    ^,    -^;: '•,.■■..•■■.;■->•:  •^■^- •.■■'>••; 

( '.i\  iir-it'.n    .M.iihiiw  Co.  .          .. 

■     '  "'■■''                         ■'•'"?"'!■-  ■- 

;."    McCord    M.iniif.icturing    Company 

=  '^:  ■-■'■.,  ■■•■■V' -"■"■:■  '\-'-'T'-^-"'' ■'"■■■;  ••:••' 

/■■■-•■■.  -•■.'-•■•■■..■   ,■.■•  ■'•'■-■,•     ■■■'■.  .' 

Tools.  Threading.          .  •'"'['■'     .,  ■    . 

';'■'.■  ■■  '■■  "'•  •        ■    •■".         '"  '       ■■■"'•,    ,' 

Kiti-liiti;    >la«'hlnf'».             .       .  :  .\ 

Osier    Mfg.    Cpr.'    ..,    :  ■  :\    •.■;.>" 

I  liKii.uu  i'lH-iiiiiatii'  .Tool  Coi.    . 

Stajhiili   an<l    Itolt   Turiiiiii!   .Ma- 

Welders. 

:iectrlc  Arc.      ;    ,  , 

.■..•'■  ■;  ■..  <:;■■  •  ■■ ;.,  ■■■'V^-'.;_,^.--=.  ■;•'■■,:■ 

•  V      ehiiM's, 

•■      .'"  ■■■■■■      ;      "    ■'■;.      •'■-■.,■■:■     "•"   ".  ' 

Lincoln 

'Ilectric  (.'o.              ,     • 

•■         ■   ■                                ■■'-.■'..■.*■•  ■■  ■,■■■'• 

'    daiish    Machine    Tool    Co, 

■•.  ■:  ;-■.'■■■.■.  .   •■ 

Landis    Machine    Co-t.    Inc. 

'..  .  -      ,     ■  •  " 

.  -     .    .         .       .     ■'               .      ■■      i        .f          '■  I-  •'    " 

liolN.  Kf<-laiuiiiitf. 

' .   '              "'■  *             '    "'         "•.-.""- 

.Aj.iX    M.itmta.  Hiring   Co.  ;  "/r  '.. '•■..;'.■ 

Triieks.                '    ,,    "    "     •  •  ■ 

Weldinif 

Oxy-.\cetylene). 

J^tayholts. 

Anu-rican    I'lexihle  Bolt   Co. 
.  ilannery    Bolt    Co. 

McConway  &  Torley  Co.    - 

Ciitmnen  al       .\relvlene       Railway 

Light     c    Signal    Co. 
Prest  «»-I   te    Company,    Inc.,    The 

Sanih-fx.  l.i>n>motlve. 

,    '  '   ■■   ■  -     ••     ■'-  "■■ 

•  ' .    ■  "■■■.  ■  v     'y'^    ..  .'■"  ."  ■  ■  ■ 

. .'. 

,:■:  ..I   '.-■■.-    ■•■.    ;, 

Wliitc    Adj..    Lutomvtive    Sander 

Slaj  holt    laps. 

Trucks.   Flecfrlc'     . 

Weldlne  i 

nd  Cutflnir  Apparatus 

I'ratT    &    Whitney    Co. 

■      "         ' 

•-■■■■..    -■  ..     ;•■  .■  ".  •-■'  '•   ■':■  ■ .     •..;.'-•  ; 

Wiley   \    Ku>!.cll    .Mfg.   Co. 

.•\nieriiaii     i.'Moniotive    Co. 

Iiitciiiati 

ii.il   Oxyk'cn  Co. 

•-V■"^^■^:•:•■  ;'--V-:'-.    V:':v.rt..     ^^V'--' 

Bahhvin    l.«Komotivc    Works.    The 

I.inc'dn 

•Ilrctric    Co. 

PreslO  1 

ite   Co.                                  ;■     '. 

'  *      ;-.'■• 

Sa<ih  Ituiaiicfit.             .:;v.    . .    '.; 

Sleel,  l.<)eoiiii>ii>e    t  irebux. 

"'..".■/■'  ■  '.■■    "'•'•     .    ~        '■  "'■'  ■•• 

;■'■-.  ■'.  ■:  - 

t '         .                                   "'.?'*." 

McCortl    Alanufacturinir  €JoV   '.  - 

Lnkens- Iriin  &   .Steel  Co. 

.'■     .    .       ■''.''■     ■ '-     '         '.'■.•    ■'.-  ■ 

.  '           ■                                   ,             ■                        "             '..'■■.' 

.,•■"..'                  "         ■  ■  ,'  ■■.■■■  . 

WeldiiiL'   ' 

pparatns  (Flectric 

-  -    ■  ■  '                                  ■ '  '■    " ,           ■     "  ■ . '"          -.        ■         ■     ' .          "  ~  •  ■ 

;■  '■    .■  '•-.  ',  ■"'  '    ,'■  •■  ;    ■  /    ■■          ..  : '"' 

Turntahleo,  Imliistrlal  Shop. 

Arc». 

Sleel,  Tool. 

Canton     I'voiidry    X-    .Machine    Co,' 

Wc8tingh 

use  Klectric  &  Mfg.  Co. 

Sa-h  l.orks.  .•  •  ""-^    .;  •     '■  ,•■; 

liriliMi  riMiK   .Steel   I'o, 

Met  «r-l    .Matiufacmrinitr    Co/'  . 

..le>>'iii  \    .Son>,    Inc.,  Wm. 
"Vaurtilitliii  All.i>>   Steel    Co. 

'■ .      '..,  ■  -    '      '  ■  '-'            .   •  . 

:.V:.--/-:'  ^^\  ;>•:,-■:./■■.•  •■'r.-v:v 

1  ■'-*,'".,■  -    .".   -"     ■'..",'       ,*      ,-    ■  , 

.'■'-■: 

Welding." 

upplies. 

sash,  >l.tal.      ..            ;.<■ 
.\K<  .ml    .\iamifa«u>inp   Co;. 

.■ '""  ■    ■        '    '     '  ■  ''■    ■                        ■•..'••■ 

Stoelis  ami  IMes. 

Pr.ilt     \     \\  liiltitv     Co. 
Wilev    \    kiis*.!!'  .Mt'K'.    Co. 

I'psettlnc  Machines.               V   . 
Ajax    Manufacturing    Co,          . 

Pre«t  O-I 

- '  ■^■ 

te   Company,   Inc.,   The. 

■■ -VV^  ;•-,:■•  ;^v  ".,;-••.  ,-:'.;:U^ 

■  ■''•*.'■-■  ^                                              '    ■'                              .                                r            .'  ..'-    ■      ' 

Weldini;  T 

■   '    \/  ■■■  ■  -:-S :-•■■■ 

Stnraife    Batteries.  (See   Batteries, 

S«T«-w  Marhln4*<i.  :,.        •.,'■;•,*  ',:;. 

Kleotn.-.  ' 

Valves.                           ■■•       ■.■  •",";:■■' 

lntern.itir 

al  Oxygen  Co. 

Wariitr   iV    .svvas^y   Co. ":, -■'-■•,•..•■:'•:■■■ 

■'■      *  '"'  ''■','.    ■'     . '    .               ■     -  -   -*    ■  ' 

Jenkins   Bros;'             .               ": 

■■-  ,     '.  .' 

'    ■     -:    ■■      "■.  ■• 

.^    ■■■;-.              .-.  .--v  .-■':■■'-  ^-v    ■  ■ 
■  .'  .■  ■■--:■  ■  ...  ■•  -  ■. .-  .y       .;.:■.  •> 

Superheaters. 

.       ■.               ''                •.'"•■•'.          "          .-    "    ••'    '      "'        '.         "..  ■     ■    .": 

Whistles. 

*'    '  ■  -.      r""   ''     '  ■ '  •--"  ,■-       - 

■              •            ■ .  ■■ .     ■..■.••.--.... 

LMComotive    Superheater    Co. 

.\shtn„      \ 

ive  Co.  :      ;■'     V  ■  ■./;: 

S«'nsmv.>  Drill  Presses.     . ,       \   ; 

*  iciKTal      j 

Celtic  Co     *        '"     *  •"  ■•■■  "' 

rXiles-UenientPond    Co.    '•      ■  .-".     • 
.    '.                                             1  •    •  •  \-  ■■ 

•'.  ■•■■    ■--.-■       .   V    .  •    '  ■ 

Valves.  (J  Under    stml.     Oxygen 
and    llydrocen. 

Nathan    > 

rg.  Co.    '..  ;  •■■r.'^^r.' 

•  •    i  ■■  .*'      .    ■'     '■             ..'■-.  .■.£-•»    ;  ■■•.     ■•*!'  ■ 

Tanks.    ■;■       -.  ■-.  •.'■.■.■  ■; 
Pre9t-f>Lite  Co.      :> ,      , 

Interiinlionai     <  Kypen     Co. 

■^■^^•|'^.-':"k-':-I 

■  ■■  "     ^      ■■      V  ,    ■•     ■     i    .  •          ■  .■  ■■.  ■  •;-. . 
'  :":.    ■■-■  ,    ..  .',     '■■■'.      •: ''  ■■..■■:  ' '- '•  --Vl-  .■■ 

::''':';:'■' J^:' ::'■:.  ■:'/-  '  ■  -■  :' -  '■.-■■ 

window  Futures.                        •     - 

Shap<'r«.'  ■                             -l[  '■";.;• 

■  TjrlJji.   ' " ' - 

"'  .  '  '    '     -.   .  ■      •■ '  '  '  •■',"■  "-'    ;. ' 

McCord 

M  inufactiiring    Co. 

.Xii.erii.in    Tnol    Works    Co*      '. 

Pratt    &    Whitnev    Co. 

Cincinnati    Shaper    Co.    V.      '.;.•"; 
.Viles-Hcnient-Poml    Co,    '     ' -•    ^  - 

Wiley    &    Rus-ellMfK.    Co. 

Valves.  Mnftler  Safety.      , 

;      \;.'t     - 

■.• "    '•  ."   .'■'■    •■■    .,'•<■.: 

I'r.ttt    \-    W'liitnev    Co.                   .--.•■•• 

.•\shfon    V.dve    Co. 

■  •"  •    '■■  "  '  . ;.     '    ■/ 

Sellers  S;   to..    Inc.,   Wm. 

.\athan    Mfg.    Co.           '      ,  •/ •.; 

Wreekinir 

II  •••ks.  -;.    .,•.':•;■..', .:>:;■  •,>•.!•■■: 

.    ,  Stoeki>ri,lge    Machine   Gp.         :.    U  ;  > 

Testluir  .\pparatus.  Oxyiren. 

I:ucrii;i;ioi,al    < 'xytitii    Co. 

'•  -  ■■.      V  ■'  "    ■'■"  ' '  '■'  ■•■'     '  •;■ 

National 

>  alleable    Castings    Co. 

..'-"_  '.'■"    '■;■  •■■■•  .;-•  '„    '''■■■■■  ...'.^.'.-  ■ 

.'  s' 

...               .    •■ .      ■■ .  •. .  ..•.-■•  -.  -.  .  .. 

V '■  ■'"'-'';'   •':  '•-''  ■■■'•■;  •  ■"•■   ,'■.  ^.  .  '.'.    ;  -  ' 

Valves,  Open    Safety. 

•  ^  V;'-  -• .: 

"  '    '     '  ■■■'■.  ''■  ■'■.:;     ■''■    ? 

Mia|Ms.  I'rexxetl  SteeL    :- 

Tie  Plates.        •  '.         -.             •  , 

.\shton    Valve    Co.                 '•-    .-.-' 

Wrenches. 

I'resKM.ite    Co>::.          ,/;       V'     -■^^ 

,  ;  .Nati'inal     .Mallea^ile     Castings     Co. 

Nathan    Mfg.    Co.        ;..:.:      -,;'.; 

Goes   Wrerih   Co.      -    •      ^  :  ,,-..,'•, 

% 
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Axle  Turning  Costs? 

Compare  your  axle  turning  production  on  the  ■ 
axle  lathes  you  are  now  using  with  the  pro-  .-^ 
duction  that  is  an  every  day  output  on  the  ^1  ^ 

:       Bridgeford   Heavy  Axle  LatHe 

For  example,  in  the  Western  Avenue  Shops,  Chicago,  of  the  C.  M.  & 
car  axles  are  actually  turned  to  size  from  rough  turned  axles  in  21 
50  sec.  per  axle.    The  actual  machining  operations  are  as  follows: 


St.  P.  Ry., 
min.  and 


*  <•■,•  •  •*  •■* 


1.  Setting    up     ^V.  v.. 

2.  Turning   dust   collars    .  .  ....  .. 

3.  Roughing    cut    on    journal',.. 

4.  Finishing  cut  on  Journal    .... 

5.  Rolling   journal    (special   tool)' 

6.  Polishing   journal 

7.  Turning  wheel   seat    ....>,.. 

8.  Taking    down    .  .  . 

Total .  .  »  .-,  i 


•    »  -f    •'-  i  .  .;  . 


-3   min. 

°'  9.   ,  ** 

t 

2 
2 


35    sec. 

35    " 
to  •* 

15 
15 


M 

.♦*  -- 


.21    min.    50    sec. 


This  is  not  a  "framed  up"  job,  but  the  daily  production  output — a  production  that  has  been 
consistent  since  the  lathe  was  installed  3'_.  years  ago,     . 

Put  your  axle  problems  up  to  us.     We  have  some  interesting  facts  that  will  show  you  how 
you  can  reduce  your  axle  turning  costs. 

BRIDGEFORD    MACHINE   TOOL  WdRKS 


Heavy    Engine    Lathes 


ROCHESTER,    N .  Y, 


Heavy    Axle    Lathes 


iL 
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Send  For  This  Booklet 

"Some  111  Effects  of  Boiler  Feed  Waters 
VI-:..  And  Their  Causes" 

Last  year,  Mr.  W.  A.  Converse,  Directing  Chemist 
of  our  Company,  delivered  a  lecture  before  the  Rail- 
way Club  of  Pittsburgh,  Pa.,  which  was  received 
with  such  interest  that  we  have  thought  it  might  be 
of  value  to  Motive  Power  Officials  generally,  and 
we've  had  several  hundred  copies  printed,  many  of 
which  have  already  been  distributed  in  response  to 
requests.  ■'■•",.,".'.■■' 

Dearborn  Service 

If  you  are  having  trouble  with  bad  water  supplies 
on  your  railroad,  you  will  find  us  ready  to  give  you 
every  assistance  in  the  preliminary  work  for  begin- 
ning the  use  of  Dearborn  Treatment.  May  we  send 
you  the  booklet? 

DEARBORN  CHEMICAL  COMPANY  ^'^'I'S^^^o^^t"* 


llltlllllllltMlliniltlMllllllllMlllllllllllltlllll 
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Lassiter  Staybolt  Threading 
and  Reducing  Machine 

Built  with 
,:     Four,    Six    and    Eight    Spindles     7-^: 


25    to    35    PER    SPINDLE— PER   HOUR 

Automatic     reduction     of    center    made    while 

threading  without  additional  expense.      :...vi?{,; 

Send  for  pamphlet. 


Baush    Machine    Tool    Company 

Springfield,  Mass. 


NEW  YORK  OFFICE: 
50  Church  Street 


CailCAGO    OFFICE: 
McCormick  BuUding 


Drilling  Macl^nery 

Consisting  of  Radial  Drills,  Multiple  Drills,  Spe- 
cial Multiple  Drilling  Machines. 

Also  Lassiter  Straight  and  Taper  Bolt  Turn- 
ing Machines.     Staybolt  Drilling  Machines. 


Fs  it  any  wonder  over  fifty  railroads  are  using  this  portable 
floor  crane?  It's  a  time-saver,  that's  all.  With  this  crane  one 
man  can  handle  a  two-ton  casting  with  ease.  Besides,  it  reaches 
the  most  remote  parts  of  the  shop.  It's  rightly  called  the  "Handi- 
fst  Tool  an  the  Shop."  Our  booklet  E-53  tells  the  whole  story. 
.May    we   send    it? 

Canton  Foundry  &  Machine  Co. 

CANTON  OHIO 


VAPOR  SYSTEM 


OF 


CAR  HEATING 


Direct  Steam  Heat  witnout  any 
pressure  on  the  radiating  pipes. 
Pressure  retained  in  drain  pipe. 
Considerably  less  drains  on  the 
locomotive. 


CHICAGO  CAR  HEATING  CO, 

CHICAGO:    RAILWAY    EXCHANGE    BLDC. 

NEW  YORK:  GRAND  CENTRAL  TERMINAL  BLDG. 
WASHINGTON,  D.  C:  S29  MUNSEY  BLDG. 

MONTREAL.   QUE.:  CI   DALHOUSIE   STREET. 
ATLANTA.   GA.:   CANDLER   BLDG. 


,  ■■-.i-  .•■ 


■   ■.■*■■■ 


November,  1915  ;;:-;;; 


RAILWAY  AGE  GAZETTE.  MECHANICAL  EDITION 


U 


■;• ..  •.--; 


._.•.  •  ,,r 


B&OMotor-Driven"  Fox  "Lathe 

can  be  placed  anywhere  in  the  shop,  without  regard  to  line  shafting,  in  any 
position  for  convenient  arrangement,  or  wherever  there  is  available  space.  No 
belts  or  overhead  shafting,  leaving  a  clear  overhead  for  traveling  cranes,  hoists, 
etc.  We  offer  this  lathe  as  one  particularly  adapted  to  the  railroad  shop. 
Wide  range  of  work  and  the  ease,  speed  and  facility  with  which  it  is  operated, 
make  it  one  of  the  most  flexible  and  versatile  tools  on  the  market.        :••..■■- 

Arranged  For  Constant  Speed  Motor,  either  direct  or  alternating  current;  selective 
speed,  all-geared  head;  eight  spindle  speeds,  from  33  to  558  R.P.M.;  all  changes  of  speed 
and  reverse  obtained  by  friction  clutches  operated  while  machine  is  running. 
Can  also  be  furnished  with  Single  Pulley  instead  of  Motor,  to  fill  requirements  of  shops  where  Electrical 
Current  is  not  available;  this  construction  permits  machine  to  be  run  direct  from  line  shaft  without 
the  use  of  countershaft,  v.  .  ^  v.     .  ■*,-       .--?--       ,..-':  ■^■■- =■.■■■.  ^-.-i-.-.    •■:  -  -     ...^.■.  i.  :^-~-:.  ■■■..■'■■■:.■■■•. 


/■A  ■    i.  t 


Taper  Chasing  Attachment,  adjusts  along  a  T  slot  located  on  the  front  of  the  bed; 
Chasing  Attachment  adapted  for  both  external  and  internal  threading.  Right  and  left 
hand  straight  or  taper  threads  can  be  cut  with  the  same  leader  and  follower.  Follower  arm  is  made  in 
two  parts  with  a  spring  between  that  keeps  the  follower  in  full  contact  with  the  leader  when  cutting 
taper  threads.  ;,,     ^^    .  v    ..•  'v.  ;.  v    ^, 


A  Number  of  Distinctive  Features  make  this  lathe  a  highly  efficient  tool.  We  believe  it  comes 
more  nearly  meeting  all  the  requirements  of  the  railroad  shop  than  any  other  lathe  built.  Let  us  send 
you  complete  description  and  detail  specifications.      :;;V'--.-..  ";.=;;::;     .  '.  -v        ^  ^^      "    ot^"  •   ;%^  >  .>v^  ;> 


Bar  dons  &  Oliver. 


Clevelan  d^ 
Ohio 


■>   ■     ;  •->.- 
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Send  For  This  Booklet 

,,.    i^"Some  III  Kfifects  of  Boiler  Feed  Waters 
And   Their  Causes" 
Last   year,   Mr.    \V.   A.    Converse,    Directing   Chemist 
of  our   Company,   lielivered   a   lecture   t)eture  the    Rail- 
way    Club    of     PittshiirRh,     Pa.,     which     was    received 
with   such   interest   that   we   have   thought   it   might  be 
<it     value     to     Motive     Power     (  ifficials     Reticrally,    and 
we've    had    several    hundred    copies    printed,    many    of 
which    have    already    been    distributeil    in    response    to 
requests. 

Dearborn  Service 

If  yOii  are  having  trouble  with  bad  water  supplies 
on  your  railroaii,  you  will  find  us  ready  to  give  you 
every  assistance  in  the  preliminary  work  for  begin- 
ning the  use  of  Dearborn  Treatment.  May  we  send 
vou  the  booklet  ? 

DEARBORN  CHfMICAl  COMPANY 


McCormIck    Building 
CHIC.VGO,   ILL. 


fiiMMiifwmHrrtninMmttV'*''*'''*l*i*M>initiintiiiiHi«iiivf'MinHiiniNii)ttHMMiiiHiiiiMMiilu>tMiiinMiiiiMMiiiitii 


•fs,  it  any  ft-ohdir  oyer  .fifty,  .tailroads  .ire  using  this  portable 
p<>OT- crane?  Jt's  a  "tinicsaver.  lliat's  all.  With  this  crane  one 
fiiriti  C;rn  luwidfc  a  tuo-toir  Listing  with  ease.  Besides,  ir  reaches 
.'ihe  »n.(>sr  reniote  parts  of  tiio  ,sln«|».  It's  rightly  caH.cd  .the  "ilandi- 
"St  Tool  jii  the  Sh(^>.''  '«)>ir  booklet  Ev.s.t  tells  tht  whote  ,slory. 
;  May:  ;\\jc   $eud    it  ;.■/■■;;     '•  ■    V  ^.      --.■■-.-,  ■ 

Canton   Foundry  &  Machine   Co. 

CANTON        ..■■■_:,...:■...■:■..■  .■■..■-r.y:^.    .\  OHIO 


Lassiter  Staybolt  Threading 
and  Reducing  Machine 


Built  with 


Four,    Six    and    Eigjht    Spindles 


25    to    35    PER    SPINDLE— PER    HOUR 

Automatic     reduction     of     center     made     while 
threading  without  additional  jexpense. 
Send  for  pamphlet.       -^ 


Baush    Machine    Tool    Company 

Springfield,  \|ass. 


NEW  YORK  OFFICE: 
50  Church  Street 


CHICAGO    OFFICE: 
M cCormick  Building 


Drilling  Machinery         - 

Consisting  of  Radial  Drills,  Multiple  Drills,  Spe- 
cial Multiple  Drilling  Machinei. 

Also  Lassiter  Straight  and  Taper  Bolt  Turn- 


VAPOR  SYSTEM 


OF 


CAR  HEATING 


Direct  Steam  Heat  without  any 
pressure  on  the  radiating  pipes. 
Pressure  retained  in  dr^in  pipe. 
Considerably  less  drain  ^  on  the 
locomotive. 


1". 


CHICAGO  CAR  HEATING  CO. 

CHICAGO:     RAILWAY    EXCHANGE    BLDO. 

NEW   YORK:   GRAND  CENTRAL  TERMINAL   BLDG. 
WASHINGTON,   D.  C:   829  MUNSEY   BLDG. 

MONTREAL.   QUE.:   61    DALHOUSIE    STREET. 
^    .  ATLANTA,    GA.:    CANDLER    BLDG. 


J 


;.i  .;■•;•. 
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B  &  0  Motor-bimn  "         lA|e 

can  be  placed  anywhere  in  the  shop,  without  regard  to  line  shafting,  in  any 
position  for  convenient  arrangement,  or  wherever  there  is  available  space.  No 
belts  or  overhead  shafting,  leaving  a  clear  overhead  for  traveling  cranes,  hoists, 
etc.  We  offer  this  lathe  as  one  particularly  adapted  to  the  railroad  shop. 
Wide  range  of  work  and  the  ease,  speed  and  facility  with  which  it  is  operated, 
make  it  one  of  the  most  flexible  and  versatile  tools  on  the  market.      :  v^^     ^ 

Arranged  For  Constant  Speed  Motor,  either  direct  or  alternating  current;  selective 
speed,  all-geared  head;  eight  spindle  speeds,  from  33  to  558  R.P.M.;  all  changes  of  speed 
and  reverse  obtained  by  friction  clutches  operated  while  machine  is  running. 
Can  also  be  furnished  with  Single  Pulley  instead  of  Motor,  to  fill  requirements  of  shops  where  Electrical 
Current  is  not  available:  this  construction  permits  machine  to  be  run  direct  from  line  shaft  without 
the  use  of  countershaft.    .;,,;  ■;,..■ 'v  \:.-v-...V:-;-\;-^  ■••";  :\[:y-    ?  '^■■■■■'^:v-^'  :-.'^  ■.:''■'■■::.■■'':.  -^       J  ■^■^y':■\■:  '■:■>■:■':'■ 

Taper  Chasing  Attachment,  adjusts  along  a  T  slot  located  on  the  front  of  tKe  bed: 
Chasing  Attachment  adapted  for  both  external  and  internal  threading.  Right  and  left 
hand  straight  or  taper  threads  can  be  cut  with  the  same  leader  and  follower.  Follower  arm  is  made  in 
two  parts  with  a  spring  between  that  keeps  the  follower  in  full  contact  with  the  leader  when  cutting 
taper  threads.    ;:./■:         V;.:  ■..;••.■  ';■'  /•■•-.^    ■•  \/:- /;A  /-' v^r-  Vv--^  .^^^;v  -■  ..  -l-'-rVv  .;;,;■•:;  :W -•■.,.;. 

A  Number  of  Distinctive  Features  make  this  lathe  a  highly  efficient  tool.  We  believe  it  comes' 
more  nearly  meeting  all  the  requirements  of  the  railroad  shop  than  any  other  lathe  built.  Let  us  send 
you  complete  description  and  detail  specifications.      .■:.i,/'--:\r:,'.'--:,^:':y,//:''^;..''-:\:  .  ^     ^;^^:\^- v'.^■    Vl^ ''. 
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Detail  view 
of  main 
rod  wedge 
blocks.  The 
job  con- 
sists of  fac- 
ing the 
four  sides. 
The  ma- 
terial is 
w  rough  t 
iron. 


A   24"    Double    Head    Cincinnati    Traverse    Head    Shaper    in    the 

Scranton.    Pa.,   Shops   of   the    D.    L.    &   VV.    R.    R.,   operating   on 

main  rod   wedge  blocks  and  iiack  end  main  rod   l»rasses. 


■.  ■  :•> 


•?  •''' 


Handles  Varied    **Short- 
Run'*  Shaper  Jobs  at  a 
;;-i      Minimum  Cost 


In  most  every  railroad  shop,  shaper  run"  jobs  with  minimuni  iJroduction 
jobs  are  generally  "sh<»rt-riin"  jobs.  It  costs,  that  has  estal)lished  tpe  reputa- 
is  taking  care  of  these  varied  "short-         tion  of 

fjf i    ■     Cincinnati  Traverse  Shapers 

•  ;i^;;;v  The  reason  is  self-evident.     Having  two  tables,  one  job  can  te 

{  X  V  done  on  one,  while  the  operator  is  setting  up  work   on   tie 

•^£v  other.     As  shown  in  the  illustration,  two  different  jobs  are    n 

i  V  operation  independent  of  each  other.    This  feature  means  a  larj^e^ 

i:'''-S--:--- \  saving  in  time,  production,  and  labor,  as  one  man  can  easily 

i  3   VJ  operate  both  heads.  '   ■ 

On   small   pieces   on   long   runs,   the         factor  towards  maximum  pi[oduction 
operator   can   double   his   output   by         with  minimum  costs, 
using  both  heads;  which  is  a  decided 


C  -  <■  V   '  '■ 


;•':;•  The  ability  of  Cincinnati  Shapers  to  economically  and  quicklj 

Vvv  /'  handle  so  many  of  the  jobs  in  railroad  shops  is  responsible  fot      ; 

;  >-:     ■  the  fact  that  railroads  comprising  over  four-fifths  of  the  total ^/^>^ 

?/;•>>■,  mileage  of  the  United  States  use  them.  ' 

'.'■'.'.  --     -;:;'■•.•   '■'  ■■^■\:   •■■.:'■<.  '•■•.S-'-    '•'■'>''"''''. 

i       :  ^^v  '■■.':  -Vl'     *■  Have  you  our  catalog  ?      A  request  brings  it. 

•>■   :  r-     -J    ■..  ..'•..'  jj-    '■■.  .'■"..  •  ■     , 

The     Cincinnati     Shaper     Company 


Cincinnati  y  Ohio 
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^   Copy    ts  :.0. 
Yours  for  the  asking 
Send   in    the    Coupon 


Coin 
Of 


Data 


Collected  in  the  Shops 
of  various  large  Railroad 
Systems  of   the   country 


A  BOOK  FOR  MECHANICAL  OFFICIALS.  Copiously  illustrated  J 
with  photographs  of  actual  set-ups,  showing  improved  methods  •; 
and  practices  that  are  being  used  in  efficient  shops.  The  book  is  full  % 
of  time-  and  labor-saving  suggestions,  and  should  be  in  the  hands 
of  every  mechanical  official,  shop  superintendent  and  foreman.  A  % 
copy  will  be  sent  prepaid  upon  request.  Just  fill  out  the  coupon  ¥ 
and   mail   it... .■.•., ...../^  ,-,... ^  •:-... ,-v..  ....■■■.■  r-.-^/t-;-:-->- :,>..- ..^^-.r.-.  ■.-..:'.-..■.•..,; .;v('. 


TEAR    ON  THIS   LINE 


Lucas  Machine  Tool  Company,  Cleveland,  ohio 

Please  send  the  book,  "Saving  Set-ups  in  Railroad  Shops,'*      ;; 
Name- Position-  --^--r^-v, -------,-,-.-  Conipany- 
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TV'taU  view 

'.if  ni  ;i  i  ii 
roiJ  \v<iip<.- 
blocks.  .Tlif 
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A  -J4"  iJiiiilili  J|>,(c|  t 'jiK-i!ni;iti  TraMix  llc.i.l  Slt^pcr  in  the 
■  .S»-i'aii!.>n.  l';i.,  Sli.iiw  of  tho  lA  I.,  ii  \\ .  K.  K..  ■.juratiiig  on 
'   ■■.     -     iiujih  roll  .wfilnf  tijoi'k.s  iirni  l»,iv|«  fttil  main   iml  .lini»s«'».   .  ■    •  . ^ 

':t    Handle s   Varied    '^ShJrt- 
;         Run*'   Shaper  Jobs  at  a 

Minimum  Cost 


In  in<tstt'v6r\'  railroad  >h«'j).  >liai)cr 
j<»l»s  are  .uencrally  ">li<>rt-riin"  jtAx.  It 
is  tiikiiiji' care  of  these  varied  "sh«»ri- 


run"  jnlis  with  iniiiiimiin  iir<><hiction 
Costs,  tlial  has  established  \\\v  reputa- 
tion <»r 


A- 


i 
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Cincinnati  Traverse  Shapers 

The  reason  is  self-evident.     Having  two  tables,  one  job  can 
done  on   one,   while   the  operator   is   setting   up   work   on    the 
other.     As  shown  in  the  illustration,  two  different  jobs  are  ii 
operation  independent  of  each  other.    This  feature  means  a  largi 
saving  in  time,  production,  and  labor,  as  one  man  can  easih 
operate  both  heads.   •  ..  ..  .    - 


i 

t  %■'■ 


m:.;; 


On  small  pieces  on  long  runs,  the 
operator  can  double  his  output  by 
using  both  heads;  which  is  a  decided 


factor  towards  maximum  production 
with  minimum  costs. 


'■:;■'■  ::['y;.'  The  ability  of  Cincinnati  Shapers  to  economically  and  quickly  : 

^     .  i  r  handle  so  many  of  the  jobs  in  railroad  shops  is  responsible  fon 

-  ;    :  the  fact  that  railroads  comprising  over  four-fifths  of  the  total 

\    "  -y  mileage  of  the  United  States  use  them.    .      ;^  ^  -y^r---  .r--.  ;  ■  ;yr:y.-,y:^y 

.'';.':    '  _  .■  .,  Have  you  our  catalog?      A  request  brings  it.       >V     -.'^    ^-     ' 

The     Cincinnati     Shaper     Company 

/'■■.:'::.[:'y  c  ■■:,-,■■{:,}:}-■  ^  Cincinnati,  Ohio       ■.;■•;'■.',        -'--v'^  ■:/■-. -■.■■• 
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:  A   Copy    is 
Yours  for  the  askirig^^^^^^^^^^  - 
Send    in    the    Coup o n 


Afiiii 

Compilation 

Valuable  I 


Collected  in  the  Shops 
of  various  large  Railroad 
Systems  of    the   country 


A  BOOK  FOR  MECH  AXIC  AL  OFFICIALS.  Copiously  illustrated 
with  photographs  of  actual  set-ups,  showing  improved  methcxls 
and  practices  that  are  being  used  in  efficient  shops.  The  book  is  full 
of  time-  and  labor-saving  suggestions,  and  should  be  in  the  hands 
of  every  mechanical  official,  shop  superintendent  and  foreman.  A 
copy  will  be  sent  prepaid  upon  request.  Just  fill  out  the  coupon 
and    mail   it.  - ;  '^V^'^'^;:';-"' :-^'^\^-:\,     ■-':>■C"^S'dZ■^ ^ i:.:;-^^      -V'^f-^rx:::-.:^    ;■.;:':;■>;:■;::,:■■;;:/■/ 


TEAR    ON    THIS    LINE 


Lucas  Machine  TboL  Coivipany,  Cleveland,  ow© 

-^ ,     Please  send  the  book,  "Saving  Set-ups  in  Railroad  Shops.*-  i.  -   v- 
Nanie-"-^-r- --------- -".P 

City.---->^---.-'--i^^------:--v---V:.--St.  &No^^  State  -------::l^i:--::::-:^;- :::':f; 


:^/-''': 
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"A  5i-Hour  Job  in  80  Minutes" 


(27-inch  Mikado  Piston  Head) 


,•-:•'.•-.■ 


^'|75%  Saving  Oyer  Former  Methods^ 

(7  min.  22  sec.  average  time  on  1  7^-inch  eccentric  straps) 

"20  Dunbar  Packing  Rings  in  10  Hours" 

(M.  D.  Franey  says,  **It*s  a  good  day*s  work — try  it") 


"Six  Lathes  Won't  Equal  This  Machine'' 

(Says  the  Superintendent  of  a  Do"wn-east  shop) 


You  know  the  men  who  made  these  public  statements 
about    BULLARD   VERTICAL   TURRET    LATHES. 

If  they  can  get  these  results,  can  you  afford  to  further 
delay  the  installation  of  a  tool  w^hich  w^ill  save  so  muph 
money?    •,,;•>.,.  //--'r  ■\-  ■■■:: ii  '■-■::'://^j:^- :r-.:.':;r;my''y^^  ••■■■-v 


The  Bullard  Machine  Tool  Compa 

Bridgeport,  Conn. ;:-;;<„  y,-';;'.:/  *  :.-■  y-'^j. h^":-Sv:^-  7;^v'      U.  S. 
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The  Foote-Burt  Company 

|^;^^^-^f•-|3l^^         Cleveland,  Ohioj-;^::y->;;v'^^^^^ 

Single  and  Multiple  Spindle  Drills  for  both  light  and  heavy  duty 
drilling.  Twenty  years*  experience  is  back  of  the  design  and  manu- 
facture of  these  machines.  Foote-Burt  Drills  have  reduced  the  cost 
of  drill  work  in  many  railroad  shops.  One  superintendent  vsrrites: 
**We  have  materially  reduced  the  cost  of  drilling  and  reaming  by  doing 
this  work  on  a  Foqte-Burt  drill  press/'  yh'-^vy^:S^^  S 

Let  us  send  you  a  copy  of  a  booklet,  *'  Railroad  Shop  Drilling."  It  contains  some 
interesting  information  on  the  subject,  illustrated  with  photographs  of  different 
classes  of  drilling  and  reaming  jobs  in  railroad  shops.        :x:;<     r  ::  VV^  ■  K'^   ^ 


Foote-Burt 
No.  26 
High  Duty 
Drill 


44"  and  60"  swing. 
Most  rigid  construc- 
tion possible  and  pro- 
vided with  excess 
power.  Has  capacity 
for  high-speed  drills 
up  to  3J/2""  in  solid 
steel  feeding  to  the 
full  capacity  of  the 
cutting  edge.  Has 
three  changes  of 
geared  power  -  feed, 
any  one  of  which  is 
instantly  available  by 
simply  shifting  a 
lever.  Send  for  Bul- 
letin No.  26,  contain- 
ing detail  specifica- 
tions of  this  machine. 


■'•,'• 'f-. 
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(Registered  Trade  Mark) 


SEND  FOR  A  COPY  OF 


CATALOGUE  No.  50 


JUST  OFF  THE  PRESS 


II #?  Rotary  Planing  Machines 

.,.■' '  "•  /■  '■  ■■■-■  -..■■'  y  '' >'^'  ' ■ 

The  Newton  design  Rotary  Planing  Machines  permit  of  successful 
application  of  periphery  drive  to  large  milling  heads,  insuring  full 
capacity  from  high  speed  steels  operating  on  plane  surfaces,  whether  iron, 
steel,  or  fabricated  shapes.  Machines  are  furnished  with  or  without 
circular  base  and  to  mill  any  length  desired,  with  cutter  heads  ganging 
from  26"  to  120"  diameter. 

Cold  Saw  Cutting  Off  Machines 
Slotting  Machines  Milling  Machines 


Ki:^:C--:VV^-^- 


Boring  and  Drilling  Machines 


is  Ne^vton  Machine  Tool  Works,  i 


23rd  and  Vine  Streets 


inc.  >- 

Philadelph^,  U.  S.  A. 
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High-Speed  Production 


Doing  this  Job  on  a 
Hollow  -  Hexagon  Turret 
Lathe  Cut  the  Time  45% 


Warner  &SWASEY  Universal  Hollow-Hexagon  Turret  Lathe 

The  job  shown  above,  making  cast  iron  packing  rings,  is  typical  of  a  large  class  of  railroad 
work  on  which  the  W.  &  S.  Hollow-Hexagon  Turret  Lathe  reduces  the  time  of  produc-. 
tion.  This  job  was  formerly  done  on  a  boring  mill  and  required  a  little  more  than  9  min-  ■ 
utes.  The  illustration  shows  the  same  job  being  done  on  a  Universal  HoUo'w-Hexagon- 
Turret  Lathe  in  5  minutes — 12  per  hour,  a  saving  of  nearly  half  the  time.  The  cast  iron 
"tubs"  from  which  the  rings  are  made  are  bored  and  turned  at  the  same  time — bored^ 
■with  a  special  tool  in  the  hexagon  turret,  and  turned  with  a  turning  tool  in  the  carriage- 
turreL      The  ceurriage  turret  also  carries  the  cut-off  tool. 

Practically  as  Adaptable  as  the  Engine  Lathe.  Bar  and  chucking  arrangements  are  readiljT: 
interchangeable,  and  tooling  is  easily  and  quickly  set.  On  short  runs  it  develops  an  un- 
usually high  efficiency.  For  this  reason,  and  because  of  its  adaptability  and  versatility  for 
a  wide  range  of  work,  it  is  particularly  adapted  to  meet  the  requirements  of  the  railroad 
shop.  It  will  pay  you  to  investigate  the  advantages  of  the  Universal  Hollow-Hexagon  Tur-n 
ret  Lathes.  Write  for  descriptive  circular,  and  let  us  give  you  a  time  estimate  on  some  of 
your  difficult  jobs.  .;....        ...,...-.  .....         ..     .-.  .  - 


aiiliai 


THE  WARNER  &  SWASEY  COMPANY, 


CLEVELAND 
OHIO 


New  York   Office:     Singer  Building  .;'',:': ::'l:i'::l^(''',.'':.^\-'',['r-        Buffalo  Office:     Iroquois  Building 
Boston  Office:    Oliver  Building  ..-,-.«;■:.'.:;:■..-/  Detroit  Office:    Ford  Building 

■••-.  V-';:  -  '^      •?: '   Chicago  Office  and  Showrooms:   618-622  Washington  Boulevard    V;       "~     " 


M^ 


V' 
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application   of    periphery   drive    to    large  milling    heads,   insuiing  full 
capacity  from  high  speed  steels  operating  on  plane  surfaces,  vvhetper  iron, 
steel,  or  fabricated   shapes.      Machines  are  furnished  with  or 
circular  base  and  to  mill  any  length  desired,  with  cutter  heads 
from  26"  to  120"  diameter.    ^^^ '  ^^^^^^^^  -  ">^ 
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Doing  this  Job  on  a 
Hollow  -  Hexagon  Turret 
Lathe  Cut  the  Time  45*^ 


Warner  &SWASEY  Universal  Hollow-Hexagon  Turret  Lathe 


The  job  shown  above,  makins;  cast  iron  pack 
work  on  which  the  W.  &  S.  Hollow-Hexago 
tion.  This  job  was  formerly  done  on  a  borin 
utes.        The    illustration    shows    the    same    job 

Turret   Lathe  in    5    minutes 12    per  hour,    a   s 

"tubs  *    from    which    the    rings   are    made   are 
with  a  special   tool   in   the  hexagon   turret,   an 
turret.      The  carriage   turret  also   carries   the  c 


ing  rings,  is  typical  of  a  large  class  of  railroad 
n    Turret    Lathe    reduces    the    time    of    produc-; 
g  mill  and  required  a  little  more  than  0  min- 
being    done    on    a    Universal    Hollow-Hexagon- 
aving  of  nearly  half  the  time.      The  cast  iroiii 
bored    and    turned    at   the   same   time — bored 
d    turned   with  a   turning   tool   in   the  carriage 
ut-off  tool.  :-'-'-' r. 


Practically  as  Adaptable  as  the  Engine  Lathe.  Bar  and  chucking  arrangements  are  readily^:; 
interchangeable,  and  tooling  is  easily  and  quickly  set.  On  short  runs  it  develops  an  un*  v 
usually  high  efficiency.  For  this  reason,  and  because  of  its  adaptability  and  versatility  for  .; 
a  wide  range  of  work,  it  is  particularly  adapted  to  meet  the  requirements  of  the  railroads- 
shop.  It  will  pay  you  to  investigate  the  advantages  of  the  Universal  Hollow-Hexagon  Tur-/.: 
ret  Lathes.  Write  for  descriptive  circular,  and  let  us  give  you  a  time  estimate  on  some  of'". 
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"  Saved  Thirty  Thousand  Dollars 

?  0^^        Spending  Twelve  Thousand  f%|i^s: 


That  is  not  ^A'^;//V///o^  talk,  but  actual  figures  given  out  by  a 
railroad  shop  executive  on  the  saving  made  in  one  year  vvifh 

AJAX  RECLAIMING  ROLLs 


-'   -si-   -  •  *■     *■ 


Trade  Mark  Registered 


f  • 


;  He  began  with  a  set  of  these  rolls,  rerolling  J4  and  %  inch 
round  bars  from  scrap,  and  by  working  eight  hours  a  day 
figured  that  he  saved  $i,ooo  per  month  over  cost  of  labor,  ^uel, 

:power,  overhead  and  depreciation. 

Then  fie  Began  working  the  rolls  24  hours  a  day  and  says  ^tour 
net  earnings  are  easily  $2,500  per  month."  | 

Even  in  the  small  shops  where  rolls  only  work  10  days  a  month 
they  show  a  net  profit  of  10  to  20  per  cent  over  all  operating 
costs. 


Facts  and  figures  as  com- 
plete as  any  railroad  man 
could  wish  will  be  given  on 
request.     "-'C'^-^-  ■'•• ; A^.':;-.- v-',^- 'h 


,'•■'<.•-'■    .  ;^.i. 


TheAjaxMfg.Co. 

Cleveland,  Ohio 


621  Marquette  BIdg 
Qiicago,  Illinoit 
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One  Raflroad  t|§ 

Electrical  Engineer 

f  to  Another  i it 


Motor-Generator  Set.    Can  be  supplied  for  oper-\tion 

ON    ANY    commercial    POWER    CIRCUIT. 


"I  am  very  pleased  to  state  that  this  equipment  has 
given  entire  satisfaction,  and  absolutely  no  trouble, 
and  that  we  are  performing  all  classes  of  welding 
work,  including  that  directly  overhead  and  flue 
welding"". 


•.»♦ 


»i  •'■••'•■' 


This  extract  from  a  letter  written  by  a  user  of; 
,;Westinghouse  arc  welding  equipment  to  a  friend  ^J 
considering  the  installation  of  a  similar  equipment  ' 
(his  road  has  since  purchased  two  outfits)  states  very  :,■ 
positively  the  successful  operation  to  be  expected  i 
with  our  apparatus.  And  this  is  not  an  unusual  ;J 
case;  all  our  users  are  just  as  enthusiastic.  ^^^^^^J^^^^ 

A  Westinghouse  Welding  Equipment  in  your  y 

shop  will    make  you  just  as  enthusiastic    as  :. 

these  men.      It  is  backed  by  over  ten  ye£u:s 

I      practical  experience  in  our  own  shops  and  in 

those  of    twenty- one  large  railroad    systems.  ;r 

Let  us  tell  you  more  about  it.  a  •-    '•  >^ 


Send  for  our  book  **Electric  Arc  Welding  Processes^j^r-'v 

Westinghouse  Electric  &  Mfg.  Co. 


<■ "  ■■■, " 


Sales  Offices  in  AH 
Large  American  Cities 


East  Pittsl>urgli, 
;  Pennsylvania 


Arc    Welding 
Panel  and 


Generator 
Operator's 


Control: 
Panel. 


Say  Welding — Think  Westinghouse 


165 
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^'  Saved  Thirty  Thousand  Dollars 


Twelve  Thousand 


^ 


That  is  not  (ulvcrtisnnjr  talk,  hut  actual   fii^urcs  grl\cn  out 
railroad  shop  executive  on  the  sa\  ini>;  made  in  one  \ear  with 

llAX  RECLAIMING  ROLLS 


Trade  IVI.tK  ReKistered 


/■fie  heijan  with  a  set  of  these   rolls,  rerollino:  jy^  Viud  li 
round  bars  from  scrap,  and  b\    workinix   ei^ht   hours  a 
hii^ured  that  he  saved  $i,()()()  per  month  o\er  costof  lah()r, 
pow  er,  overhead  and  depreciation. 

•  ■   '.  .-  ■-  ■      "■  ■'  ,    .      ..-■■"-•"■/*.--■-■'%.*.■.■-".'"  ■;"■■■  ■■■....*.,■■        '.■-  ."■--'■'■ 

-Then  he  hes^an  workinji:  the  rolls  24  hours  a  day  and  says  * 
;   net  earninii:s  are  easiK  $2,500  per  month." 

>:      K\en  in  the  small  shops  where  rolls  oiiK  work  10  da\s  a  mi)nth 
they  slioyv  a  net  profit  of  10  t<a  20  per  cent  over  all  operajting 

V .  ,  costs..  ;V;:r_4.;-;;^  -^-K  l,  '■■Xi'-'ii\ 

I'acts  and  ri Inures  a jt  com- 
plete as  any  railroad  man 
cr)u!d  wish  will  be  given  on 
reiiuest^/  -  -c  " 


The  Ajax  Mfg.  Co. 

:     Cleveland,  Ohio 


621   Marqurttp  Bldf. 
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Electrical  Engineer 
-     to  Another     § 
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"I  am  very  pleased  to  state  that  this  equipment  has  >•, 
given  entire  satisfaction,  and  absolutely  no  trouble,    ;ix} 
and   that  we  are  performing  all   classes  of  welding  ;-       ; 
work,    including    that    directly    overhead    and    flue  r"  \ ;  P 

welding/' . :.,/;/.: ;;;>:.^;::::;;;v^  :-■-::,, :<'-:-^^^^^^^ 

This   extract    from   a   letter   written   by    a   user    of  f  .  ;^^;v 
Westinghouse  arc  welding  equipment   to   a   friend ^^^^'^/^J^^^^^^^^^ 
considering  the  installation  of  a  similar  equipment  r,;^^^^^^^^ 
(his  road  has  since  purchased  two  outfits)  states  very^^  ;  ;C^ 
positively   the   successful   operation  ta  be  expected      X      v 
with   our  apparatus.     And    this   is   not   an   unusual  i/::0'^:;,^ 
case;  all  our  users  are  just  as  enthusiasticv^^^^^^^^^^^^^^^^^^:^^^:^^^^:-^^^^ -^  V^^^^^^ 

■A  Westinghouse  Welding  Equipment  in  your  f  ^     ^-    -  ': 
'shop  will    make  you  just  as   enthusiastic    as    >;:[;; 

these  men.      It  is  backed  by  over  ten  years:      v>v< 
•   practical   experience  in  our  own   shops  and  in-  --'fr  '^::;-'  ;.■ 
.Mhose   of    twenty-one   large   railroad    systemso"^  :  'M 

Let  us  tell  you  more  about  it.  ■:':?.,■-'  ^^S'.- '■'^■'v'^ U'. 

/Send  for  our  book  ''Electric  Arc  Welding  Processes/'  ^^^ 

rV\(estinghouse  Electric  &  Mfg.  Co, 


;  '  ;■  Sales  Offices  in  All 
v:  Large  American  Cities 


East  Pittsburgh, 
Pennsylvania 


AU(       Wll.hlMi     »il  XKKATOK      (  »»\  IKUI. 

I'axkl  ami  <  )ii.r\iur's  P\m:u  . 


^ay  Welding-— Think  Westinghouse 


■m-^ 
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H.B.UNDERSVOOD 


6"  CO.  ESTJ&70 


Our  Standard  Boring  Bar  for  LatKe  Work  can  be  quickly  and 
securely  bolted  to  the  face  plate,  giving  all  the  rigidity  of  the 
lathe  and  also  centering  that  end  of  the  bar.  The  bar  can 
be  removed  and  reset  as  often  as  required  without  changing 
original  alignment.  Continuous  geared  feed  with  two 
changes.  Feeds  automatically  or  by  hand.  Does  perfect 
work  and  enables  the  whole  power  of  the  lathe  to  be  used. 
Made   in  any   size   required,  v '/;.-/>;,     ;V..;|  v-^  ..;^;v..  ;  >^ 

Send  today  for  illustrated  catalog.  '.'::<' 'y  ^; 

'''.:•■'■ '':'-:''-'^-'.-':'i-  You  should  have  it.       .V  •'■:•■•' >\;^  ■••■? 


PHILADELPHIA,  PA. 


;•  >•  -•'    1 


UNCOLN 

Arc  Welding 

The  full  earning  value  of  arc  welding  in 
the  railway  shop  can  only  be  secured  by 
use  of  the  Lincoln  Arc  Welder.       ->:  .:.;  ■ 

l-IRSr — Uecause  its  simplicity — both  in  con- 
•jt ruction  and  operation — gives  a  low  cost  for 
lal)or  and  maintenance. 

5'Z:C0A'£>— Because  the  machine  generates  at 
all  times  the  c.\act  voltage  required  by  the  arc. 
No  resistances  are  necessary  to  "cut  down"  the 
voltage  and  the  current  usually  wasted  in  this 
manner  is  saved.  ^.r;        T 

These  are  exclusive  Lincoln  features  which  re- 
sult in  cutting  of  cost  50  to  75  per  cent,  under 
that  of  any  other  welder. 

I  hese  facts  will  be  demonstrated  to  any  rail- 
road man  in  his  own  shop  without  obligation 
or  cost.     Address 

The  Lincoln  Electric  Co. 

Manuiacturcri  of  Electrical  Machinery 

Cleveland,  0. 


MM. 
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For  users  of  OXYGEN 

Immediate  Service 


through  the 


ELECTROLYTIC  OXYGEN  by  the 
LO.C.  System  is  lOO^c  efficient  and  will 
do  more  work  in  less  time,  per  equal 
quantity  of  Oxygen  used,  than  that  avail- 
able from  other  sources. 

The  following  companies  •":,■    ;.- 

operate  LO.C.  System  Plants  for  the 
SALE  of  OXYGEN  or  HYDROGEN, 
and  are  prepared  to  fill  your  orders 
promptly:  ;'v:;;/.v 


nil    v< 

i,   N.   J. 


Swift  &  Co..  CHICAGO,   ILL. 
Standard  Oxygen  Co.,   HOBOKEN. 

International    Oxygen   Co.,   NEWARK,   N.   J.  ^■■' .  ■■  ■■ 

Lever   Brothers,   Limited,    TORONTO,   CANADA.        '  '      ' 

Portland  Oxygen  &  Hydrogen  Co.,  PORTLAND,  ORE. 
Ohio  Chemical  &  Manufacturing  Co.,  CLEVELAND.   O. 
Bettendorf  Oxygen  &  Hydrogen  Co.,  BETTENDORF,  IOWA. 
Dayton   Oxygen   &   Hydrogen   Products   Co.,    DAYTON,   O. 
Taylor-Wharton   Iron   &  Steel  Co.,   HIGHBRIDGE,  N.  J. 

International  Oxygen  Company 

General  Sales  OfHce:   115  Broadway,  New  York 

Works:  Newark.  N.  J. 


Prest-O-Lit 

for  Oxy-Acetylene  I 

Welding  and  Cutting 

Means 

Shop     Economy 

The  loss  of  time  and  cost 
of  extra  labor  dismantling 
heavy  equipment,  prior  to 
making  some  necessary 
o.xy-acetylene  welding  re- 
pair, can  be  largely  avoided 
by  the  use  of  i)ortable  weld- 
ing apparatus  employing 
rrest-O-Litc     ready-to-use  ^ 

pressed  oxygen,  both  in  portable  cylinders. 

By  employing  Prest-O-Litc  quick  rvvcldiiig  repairs 
can  be  made  riglit  "on-the-spot."  Y*u  liave  a  com- 
plete, portable  welding  outfit  tliat  is' instantly  avail- 
able at  any  point  inside  or  outside  of  llic  shop. 

Prest-O-Lite  Dissolved  Acetylene  if  used  with  all 
standard  makes  of  welding  or  cutting  a|>paratus. 

In  cutting  operations,  the  advan{:iges  of  using 
Prcst-O-Lite  portable  cylinders  arc  also  apparent. 
Work  that  was  formerly  considered  ipacccssible  can 
be  handled  with  ease  and  economy. 


Canplelt  ou|fil  weighs  less  Ihan  300  lbs. 
Oa  wheels  easily  handled  by  one  man 


ace 


tyl^ii 


le     and     coni- 


Prest-O-Lite  Service  is  backed  by  a  i>(!rjii:iiieiit,  <le- 
pendable  organization — 53  direct  factory  l>ranclies  and 
charging  plants  in  or  ne:ir  the  principal  iminslrial 
centfrs.  Write  for  special  information  oij  I  lie  use  of 
acetylene   for  any  purpose.  ;  .--■..- 

THE    PREST-O-LITE    CO.,    Inc! 

The    World's    Largest    Makers    of    Dissolved    Acelyh-ne 

806  SPEEDWAY  INDIANAPOLIS,  IND. 


.■•:.■  .-■^.f.w.i 
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A  Quality  High  Speed  Steel 

and  a  twenty  Tour  hour  a  day  plant 


Quality,  like  character,  may  or  may  not 
be  inherent  and  like  character  it  may 
be  lost  unless  jealously  guarded. 
Usually  qualit>^  is  acquired   through   a 
building  process— Here's^the  simile. 

High  Speed  Steel 

Is  a  higH  grade  quality  product 
containing  a  large  percentage  of 
Tungsten,  Vanadium  and  other 
valuable  elements.^ 

When  you  buy  T^gdj6ut  Superior"  you 

automatically  reduce  operating  ex- 
penses and  increase  production  through 
time  saved  in  changing  tools,  grinding, 
tempering,  etc.  ,-  ;-:,. 

T^gdJ^ut Superior*  quality  is  uniform, 
and  constantly  mounting  higher  and 
higher  as  the . science _of  steel  making 
progresses. 

J  This  We  Guarantee 

Vanadiuivi  -  Alloys  Steel^  Co. 

PITTSBURGH,  PENNA. 


3    -- 


■■■■■■■■■I 


■■■■III 


VANADIUIVI -ALLOYS   STEEL   COMPANY 

MAKERS    OF    HIGH    GRADE    CRUCIBLE    TOOL     STEELS 


i-^~ 


^^^HBBfiB^HI 
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Reduces  Time 

For  Cleaning  Arch  Tubes 

One  Half 

Boring,  scraping,  or  chopping  the  scare  from 
locomotive  arch  tubes  takes  time,  and  the  result 
seldom  gives  tubes  that  are  absolutely  fr*e  from 
scale.     By  using  the 


'you  will  not  only  reduce  cleaning  time  one 
r:  half—  but  will  have  tubes  entirely  free  from 

scale. 

Operating  on'  the  vibratory  principle— the 
Dean  Arch  Tube  Cleaner  simply  shakes  the 
scale  loose  from  the   tube    by   local    vibration — a 

continuous  stream  of  short,  sharp,  quick  taps  -6,000  per  minute— against  the  tube    wall  ;    th 
exhaust  expels  it. 

Its  barrel  shape,  and  operating  principle  insure  the  thorough  removal  of  scale  from  the  bends. 

Write  for   our  book   "  Scale  Removal  Made   Easy."     It  is  a  complete  analysis   of   the 
scale    problem.  /.  •  "■  •  'i'^;'    .:^-   •   ^ 


Our    free    trial  offer    and    guaranteed    result  plan    will  interest  r"-' 

every     shop    superintendent,     master     mechanic     and    shop 


Note 

foreman.     Ask  us  about  it 

THE  WM.    B.    PIERCE   CO. 

39  No.  Division  Street.  Buffalo.  N.  Y. 


i^^S;^??  ^^v=;*^^..s.::.i>pT^ 


:^^<^-<:'rr'y  -r 


Jessop's  Best  Carbon  Steel  and  **Ark''  High  Speed  Steel 


FOR  DIES  AND  HIGH  GRADE   TOOLS 


■i  ■:■_■■ 


Always  Uniform 


Most  Economical 


■■■-'■^  ■■■■■:■    -■'    v..  •-.:•.  ARK. 

Jessop's  ''Ark"  High  Speed  Steel 

'-■■       Has  Stood  the  test.  Has  many  imitators  but  no  equal  ''^ 

■..•=■  Manufactured  in   Sheffield,  England  ■'. 

;     TOOL     STEEL     FORCINGS 


.f*. .  .'•  V  ' 


Wm,   JeSSOp  &   Sons,    Inc.,  91  John  street,  New  York  Chy 

St.  Louis  Warehouse*  714  No.  2nd  Street  Warehouses  thrpughout  the  U,  S, 


Boston  Warehouse,  163  High  Street 


Guillotine  Plate  Shears.  Capacity,  'g"  to 
1>2".  No  overhung  gearing.  Automatic 
Stop   and    Hold-down. 


Shearing  Machinery 

ROTARY  BEVEL  SHEARS 
DOUBLE  ANGLE  SHEARS 
GUILLOTINE  BAR  SHEARS 
ALLIGATOR  SHEARS 


We  also  manufacture  modern  designs  of: 
Punches,  Plate  Straightening  Rolls,  Plate 
Bending  Rolls,  Plate  Planers,  Rail 
Straighteners,   Flanging    Clamps. 

Established  1854. 


HILLES   &  JONES   COMPANY,  Wilmington,  Del. 

Pittsburgh  Office,  235  Oliver  Bldg. 


Vertical  Open  Throat  Bar  Shears.  All 
sizes.  Cam  shaft  bearings  bronze  bushed. 
Driving  shaft  easily  removed  without 
disturbing    gears   or   keys. 


:a  •/•.;?■ 


I  •-:;  ' -  A.  •  --  s ..  - 
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G-E  engineers  have  studied  crane  requirements  and  designed  electrical  ap- 
paratus to  meet  known  operating  conditions.  Every  requirement  for  stopping 
or  starting  and  the  entire  operating  cycle  is  fully  met  by  specially  designed 
apparatus.      :  •:.-:>.;:■   .^-v  ••  ..■    •.■  >:'-r:^:--'^- r>  ;'^-:r .:/;:■,■:-  :[^-'-:.,-S  ^:-^  ';•■:>:•:;>.->■  ■••.;■'-.;•;  ~--r;  •  ■ 

Interpole  motors,  capable  of  standing  heavy  overloads  are  manufactured  in 
any  speed  or  horse  power  needed.  These  motors  have  split  frames  and  large 
handholes  for  accessibility  and  can  be  disassembled  without  disturbing  back 
gearing. 

G-E  crane  motors  are  furnished  with  automatic  solenoid  brakes  which  work 
without  jar  or  shock  and  make  automatic  compensation  for  brake  shoe  wear. 
Brake  shoes  made  of  metallized  asbestos  compound  give  a  high  coefificient  of 
friction  with  but  little  wear.  ..  .;,  ..  .    ,    .  ..   ;.■■■;    v:.:.:  ^... ..     .... 

Rheostats  and  Protective  Panels    V    Iv 

The  cast  iron  grid  rheostats  used  for  crane  equipment  are  well  insulated  from 
grounding  in  two  places  at  each  point  of  grid  suspension.  Each  thin  leaf  can  be 
bent  double  or  twisted  through  180  degrees — so  ample  elasticity  is  assured  to 
withstand  all  shocks  in  crane  operation. 

Protective  devices  are  furnished  in  small  panel  units  which  can  be  attached 
in  any  convenient  place.  A  push  knob  on  master  panel  opens  line  in  an  emer- 
gency and  overload  protection  is  afforded  at  all  times.      .    ,  ^  . .  v    v    ..     ^ 

,::•  --^^  w:---  ;v;.t..:v.  ^n:.;v  -^u;-',:;-  ■ .- -C  o'ntrollers    .0'^^^^'^.^:-:-  ?'■■• :  ■iv;vv-- ■^:-;:':i:  z^- 

Horizontal  or  vertical  handle  controllers  are  furnished  which  are  absolutely 
reliable  and  very  accessible.  They  are  equipped  with  magnetic  blowouts,  arc 
chute  protecting  covers  and  many  refinements  which  twenty  years  of  controller 
building  suggested. 

Your  inquiry  for  complete  electrical  crane  equipment  is  solicited.      • ;  ■ - 


:.  \- f;     This    .  -  -v 

trade-mart 
the  guarantee  of 

excellence  on 
Goods  Electrical 


AnnRE.ss        -  ,v. 

NHARK.ST   OFKICB         -V-  " 

All.-iiila.  C.a.  -•■.  .w  '.  • 

KaltliiKire  Md.  '  .  -- ^  •.•-■•.•. -", 
Ilinnliieliani.  Alfc:.. f  • ;  .<.  -■-',  ■  •■ 
Itiistmi.  Mass.  '  '""    '  '■".    V" 

IJiiffalo.  N.  Y.  ..■.■■■*■  ■.'•..  ■.  ' 
Itilttp.  SliHit.  •    -  .    '.'  '    ■■-• 

Charleston,  *V.  \'a..      ■'■:■    "■-. 
rhailotte.  N.  <".  .'  •■■      -''.• 

<'liatlari<Higa,  Teiin.  i..,'.  ■■.••■ 
<"Iii.aK...  III.  .  "-„     .    \: 

<'iiK'iiiiiatj,  Ohio  •     "v-' .  ■'"-• 

("It'u'laiul.  Oliio  ■  •.  .  ^;  V. ',..■.; 

t'oliiniliiis.  Oliio  I.'"--  *."    • 

l»a.vliiii.  Ohio        ■;.■.•■.'',.. •'-^'.     •■■■ 
Dvincr.  Colo.         "'■      "-'.■'■'■•..■ 
1)«^  Moines.  l<i«-«        ;      •."'•-■ 
Duliith.  Minn.  '      -''■-•  .V: . 

ICIniiia.  X.  V.  :.  ■:     ^  ■,  ..  "-N.  : 

Krie.  }»a.  .' .^' ■   ■,•  S'.  ■'-'':■." 

Fort  Wayi.e.  Iiid.  *  '■.\-^"  •  .'  '.■ 
Harirord.  Conn.  -  ^~  "•  ■  -'  "'^     ■;  ,. 

IndianaiHilis.  Ijid.        ■.."        .-'"'■•."'. 
Jai'ksoiiTille,  Fl^'.  ^      :•*%';'.' 
Jojilin,  Mo.  ■  ■■^'  \  -.•  ^.\"-  _  - 

Kansas  City.  Mo.  „  V  -  "■.■  -*  ■ 
Kno.wille.  Tenn.  •.,■    "■    ."•" 

I.os  .Anceles.  <■*!.  •,■'     •■    • 

Ixmisvllle.  K.v.     '"■~'    .-^  ^^  ■-!.;■  ;•'. 
Mfnipliis.  Tenii.        '^/'...'v    •.  !>'  ; 
Miluankpe.  Wis.  '\-.,  *   '.•  "*■:-■ 

MiiiiH-aiKilis.  Mhiii.  ;..•■:  •■;:'  -.■.' 
Nysli\illi'.  Tcthi.  '..:. 

N'fU  llaifii.  Cimu.  .  :  ••  ~  .\  .  ':■ 
NVu  OiiiMiis.  l,a.  ■;  '■   ■-'••• 

New  ■»<irlc.  X.  Y.  ":■"■•  r  ■:^'''  :- 
Xiasaia  Kails.  X.  Tl  '  .K-^  '*-.,': 
Olnalia.  Xcli.  "=    ...,,"•- 

IMiiladrlpliia.  P*.  .  .^  ■  :-.'j~'..  ' 
J'ittshurBh.  Pii.-.  ;'■•-•..>   :■;■.■ 

I'ortiand.  Ore.  .-".■.y,^  .■-  '.'  ■ 
Providt-ncp.  R.  I,'"'';-  •.'■;:    '.,-  ' 

]ti('|j!iiond.  Va.  ■-i].  -  vis.  "■--•.] 
R(K-liesicr.  X.  Y.  ■■  '  .'■.'-.  '  •  ••i 
.SI.  Louis.  Slo.  •.,..■,      .  ■•■•,' 

Salt  I.aUcCily.  rtali.     ...•"'-■    •''.■ 
San  Kranrisco,  C«l.      '■  -.  ';;.  .'■-       '-'• 
Soliciu'ctady.  X.  \,      ~\- -''      ;;':   ' 
Seattle,  Wash.      .  '   •;<  .  :    ,  "■ 

SiKiKaiie.  Wash.  '.'.•■•-  i-  •  ■  ''  •';■.  , 
Siirinslleld,  Mai|t  '-  ■.  ■■■'.  -•  -  '  *"V 
Syraeu.se.  X.  V.  ■•^S'..  -■■-'  '  ~'- 
Toledo.  Oliio  ■  :■■'.:•  ■'"';.' 

Wasliinttton,  I>,  C.  "'■_  ,';. .-.- :..;  ': 
Vouiigstown,  Ohio  ■•    "     ■'■.■■ 

For    Michlnan    business    refer  ."■. 

to      (iencral      Electric     Com-  ■ 

I>aiiy  of  Miehigan.  Detroit.  ,  • 
Slieh. 

For    Texas.     Oklalioma     and  '}.. 

Arizona      Itiisiness     refer     to  •"' . 

Soutliwest      <;eiieral      Electric  > 

•  oiiipany      Ifornierly      Hobson  .: ■  .^ 

Klt'<-tric      Co.).      Dallas.      13  :'•' 

I'aso,     Houstiui     and    f»|fia-  J  '• 

honia  Ciiy. .--•..-■■.  -v  ■.    .-..::-;  .'' 

For  Canadian  fniBinesit  refef  -v 
to  «'anu(Uan  (ieneral  Elee-  •'•"'• 
trio  Company,  Ijd.,  Toronto  -iV 
Ont.  .- 


■•»  ,'. 


Motor    aeencies    in    all 
eities    and    tornis. 


large 


General  Electric  Company 


General  Office:  Schenectady,  N-  Y. 


.»*• 


5726 


■>'■■-•.'  -.■-j.i..'- 
■  ■■'  .'■■^  '■  f 
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Reduces  Time  [  '^ll^H^SF'^ 
For  Cleaning  Arch  Tubes    •  - 


•■>*..,.•  .T*' 


One  Half 


■■:*./X'Lin■:■v;/^,^^^•^,^^-■;Vv'."■j^i:';v.'^^^•^■■  ."■■■-. 


\J 


J   from 
result 


Boring,   scraping,   or  chopping    the    seal 
locomotive  arch  tubes  takes  time,  and  th 
seldom  gives  tubes  that  are  absolutely  fn  .»  from 
scale.     By  using  the      V- ;:-;:..    -. 


■-? -.        'you  will  not  only  reduce  cleaning  time  one 
;  half     bgt  will  have  tubes  entirely  free  from 

■r:.     -scale. 

'■      Operating  on   the    vibratory    principle     the 

Deari  Arch   Tube  Cleaner  simply  shakes  the 

scale   loose  troni    the    tube    by    local    vibration     a 

continuous  stream  of  short,  sharp,  quick  taps   -6,000  per  minute  -against  the  tube 

exhaust  expels  it. 

Its  barrel  shape,  and  operating  principle  insure  the  thorough  removal   of  scale   from 


Write  for   our  book.;.' Scale  Removal  Made   Easy."     It   is  a   complete  analysis 
scale    problem.       /;   .;.•:■        -l  v  "     ■■    '     .       ■''  "        •       •;■    .':'      v 


Our    free    trial   offer     and    guaranteed    result    plan    will    interest 
et'rrv     shnp     superintendent,      master     mechanic     and     shop 
fitreniun.      Ask   us  about   it. 


Note 


THE   WM.    B.    PIERCE   CO. 

39  No.  Division  Street.  Buffalo.  N.  Y. 


Jessop's  Best  Carbon  Steel  and  **Ark''  High  Speed  Steel 


FOR  DIES  AND  HIGH  GRADE    TOOLS 


Always  tin  {form 


Jifosi  Economical 


-\,.  ■•;;;  :\'-;'''';"--/- •-''■■■•-■'■'■'    '",  ARK.    "^*~' '  '''^■'  '''■' \    '■' 

^^•'j^^^d'.'y-';''^-;:  Jessop's  ^^Ark**  High  Speed  Steel 

•  •'  '   .     •.•         ■^•'       •"■■..•  Has   .^toiiil   llu    frst.  \\j\   iii.iMV   imitator!;   Ixit    no  equal     '    "  ..' 

'...■■.-'.-,..■'■'.'-     .•-.  ■'  M anulactund  in   Shr r.i-ld,  I'.ncl.nd 

I'.:''^''^^-:::-^''&y:\    TOOL      STEEL      FORCINGS 

Wm.    JeSSOp  &   Sons,    Inc.,  91  John  street,  New  York  City 


Boston  Witrehouse.  163  Hiijh  Street 


St.  Louis  Warehouse,  714  No.  2nd  Street 


Warehouses   thn  tunhout  the   U.  S. 


Guillotine 
I'/'-  No 
Stop   and 


Plate   Shears.     Capacity, 


V-. 


to 


overhung     gearing. 
Hold-down. 


Automatii 


Shearing  Machinery 

:   ROTARY  BEVEL  SHEARS 

DOUBLE  ANGLE  SHEARS  .  ■ 
GUILLOTINE  BAR  SHEARS  '. 
ALLIGATOR  SHEARS 


\\  V.  ;il-<)  iiiatHitarturc-  moilcTii  <k>i^iis  of: 
Punches.  Plate  Straightening  Rolls,  Plate 
Bending  Rolls,  Plate  Planers.  Rail 
Straighteners,   Flanging    Clamps.  - 

•;:.:■  Established   1854.  "   '      ■. 


^-^■v'vN/ 


IIILLES   &  JONES   COMPANY,  Wilmington,  Del. 

•   .    J:     :  ;  ^    •  •  ■  ■     Pittsburgh  Office,  235  Oliver  Bldg.        :       \       '  '  ^ :  .  >•     ; 


Vertical     Open     Throat 
sizes.     Cam   shaft  bearin 
Driving      shaft     easily 
disturbing    gears    or    key 


3ar  Shears.  All 
>  bronze  bushed, 
moved     without 


f: 
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;\'''p  Xi-I-  c'n<,n'tK-trs  havv  stutlicd  <^r<'iiK'  rc(|uirt'nicnts  and  (Icsijjiic*!  dcclrical  ajj^ 
])aratus  to  nicct  known  opfraliii-j;  o(»ii(litions.  !'\orv  rc(|nircnK'nt  for  st<«])])ini; 
or  Ntartinij  and  the  entire  u])craling  cycle  is  fully  mel  by  specially  designed 
apparatus.     :.:''w 'v-^V'.-".!^  :■'•■-'/■;-'■■-!  ^  ■^'■'■'  ';.-'':-  v  v/.^.\ '-\ :..;;;  ^:^;/.-;  ;■-'.;;  ^^  .'■■;.' ;.;-: 

interpole  niot(»rs.  vapablo  of  standitig  luavy  ()verloa<ls  are  inaniifaclured  in 
any  spee(l  or  liorsc  j)o\ver  needed.  These  motors  have  split  frames  and  larjre 
handholes    for   accessibility    and    can    be    disassembled    without    disturbing   back 

gearing.    ,    ■■.  ■■:.■:.'.•'._■'-■■  .i,- .  ..■  _-,,.    .■••.;.•■,■.,;■    :'■...■.':■-.-.   .-■^y--'^-  .'■'.■■':■■■-■■-:_,'■'■■■■'-■  ■■ 

G-E  crane  motors  are  fiuMii shed  with  automatic  solenoid  lirakes  which  work 
without  jar  or  slunk  and  make  ruitomatic  comi»ensation  for  brake  shoe  wear. 
Brake  shoes  made  of  metallized  asljestos  compound  give  A  high  coefficient  of 
friction  with  but  little;  wear.. ^  '■  ;     .  :  ;v  ;;;:i':;.-;:: -'/'-■:-  :'•       .>-  ■ .  :^  ^  -:  .^v  .";,.V;:> 

Rheostats  and  Protective  Panel s^^^^^^^^^^^^^^v 

The  cast  iron  grid  rheo>tats  used  for  crane  e(iuipment  are  well  insulated  from 
grounding  in  two  places  at  each  jxtint  ()\  grid  susi)ension.     b'^ich  thin  leaf  can  Im.' 
bent  double  or  twisted  through    ISO  degrees---so  ,'un[>le  elasticity  is  .assured  to, 
withstand  all  shocks  in  crane  f>peration.  -:.■_  :    -    '       !•  -^^ 

Protective  devices  are  furnishecl  in  snialVpnnel  units  winch  can  1)e  attached 
in  any  convenient  })lace.  A  ])nsh  knob  on  master  ]»anel  opens  line  in  an  emer- 
gency and  overload  protection  is  afforded  at  all  tiniesy v     ^     :  ;      ..  V^  ^^ 

;•  ft'..'^':':? -^:  • -\':. ■  •■^■■■■■^■^;^' ^v^ -•■?     ontroller s :;.:  -^-tr^y:^:::::^^^^^^ 

iTorizontal  or  vertical  linndle  controller^  are  furnislicd  which' are  absolui el v 
reliable  an<l  very  accessible.  Ihey  are  eipiipped  with  magnetic  blowoius.  arc 
chute  protecting  covers  and  many  relinements  which  iweiuyyears.ol  controller 
building  suggested...;  ■,.■ ,  •  .;■'::  •  >;.^:--"V':r.'v ;':•,;■ '-'>.  v  •.•"'- v'''--^- ;:.'-. '■■ic  ■■':?.  ■■.:'•  ^r:'- 

Your  inquiry  fOr  com{)lele  electrical  crane  ecpiipnieiit  is  s(>licif(;d..:-:;^ 


,v  tfadcrinark    .;!• 
the  guarantee  <j| 
■    excellence  on 
tiotMls  Hlectrical 


.\)r;iiii!i.,<;ii      '.:'.-   ^'t.'  --"l' 

l!aliiiiM>m  Ml!,  ■...;■.■'.*•".■ 

1!innHi;:haiii.  AliJ-     ..■,'■■. 

1  :..>j..i:iV>i;;i vs.  ■■;■■".-■  ^ 
..  Itmui.i.  N.v.  ./i     '  ;■  ■'■■■■      • 

.■   Itutl-.'.  )h-i>t.  :    ,       ;^      .  .'■  /  ■"' 

« ■U!U.lcsI>»W; IV.  .Vjt.: -"     •       .' 

;  «;ii:itl<4it.-.  \Jx^;\,    ,;;■"     -  ;. 

<'tiall;il)i»i|:;i.  IVlIB;  •'.'  "i  ••■ 

.  ('ipivuiiijiij,  JHjiuf .., .';  •  ■■.■•;.•■-■■  .   - 

■«'I>-M-I.:ttid.  «HiJ<«/>  :-'"^  :\    Vv-- 

:■  .r...tiiiiil>H<.  ♦HihiV- .-'  ■       :■  ■    ■ 
l>.N\i.  n   Olii.i      •■.".■"...><' 

J».,-ir>.-l>.  4'li1(>:^;  ;      .-•:'-'      ':■''-'      ' 

l»i<  .M..iii.^;-iiuira  :.'.'■'■'        '    ' 

i>ni'»iit.:vihiii.  :;    . «   y^:---''l 

.    KliiMiji.  -v.  T.   ■  ■  ..•  i^>   '■'  '   ' 
.  lCi»«:.  I«ii.  ^,: .  -     ;..■.■■:.; 

ll.;iil>v.i(|.  «-..iiii;      '   ;   ' 
Jii.ks.Mnillf,  VJti,    ...-   ■     ■.....'■  , 

■  [■  4.iciiti.  Mil,.         ■..;■-',     >    -'i  ■ 

l\;ni-.as  Ciii.  Mo;'     •■..,-.•...-; 
.li!i..\iill<-.  Tv.iiij.      ■'■:--■.  .       '   ■ 
V.:;    !,••)'  .Vll;;i-l<-<.  <"jH.    ;    .'• 

1.i'iliN\|Hr,  l>v.     -  '     .!..'     \-    •'■  - 

..    .\l.-llTpllU.    IVlJM,        .         :    '. 

.  '  .>lilM.iii|,tv.  Wis..'. ••*     .'     ;    •■' 
■JlhilH;i|...Ji,^,Mil„,     -•. 
V.KiuTU,-.  T.'inl.     •        -••  •.:....•.■•'■ 
Nj-\v  ll;m-ii.  «'..iiii.  .;^.  .       .    .     -. 
•.\i-«  1»1  tiims,  J.u'.  ,-     :    '.      .; 

^.■«  \':iU,s.  >•>  -  ^-  ■ 

«»i!';ili;f.  \('l».  '.;    v- "•  .    ._      .  . 

l*iMri.«l4lr.|.ia.  I»».    '■•....     'V; 
.     J'iM-lMiiiilj.I'jr.  .  :     .  "   ';.   .  ..-V' 
.  T'>in.iiV<|.  ttif.     ■;  V    -  '    ,;  -■.•.;• ; 
-J'if'HtiJiiii')'.  R.  I.     :'■■'•■'.     .J'- 
.-■■MuIiiiii.ikI.  \"a.    •   ;.->' :.  ■  v''-    : 
:-ft"<')to'-.;iiT,.'.X.  v.   ■'.  -  ■  ■■.  '■■'  "'  ■ 
Y\>«i,^i.tu!<v.>K..  ->;•  r';  -^ :[■■'- ' 
■'■■  Knit  ■l.iiV.'^ » 'Ity:  4(iu.  -.    '  .-   - 
.  .  "liiia  i"i;tn>M«i(...  «'»i.  ..■  .    '    •■    "  " 
S<-Ii(Mi-.t;ii|»'.   X:  V.^:' '      ■':'''" 

Sv.iirir.  WjwI).;  ;  ■-.  -■         .  .' 
'4<I->i.«ii.-.  X\>x|i-  .;.■■."  ■■        . 
JSliittSli.-lil.  >Us&;:,,-       „>•/'    . 
.S,vi.n-ux,'.  X.  V     .:••   ; .  '^ .   '■. 

T..|i:.l...  »M)Ja  .  '.    'v';'--^;''"    ■ 
•.     WaChijiKliiti.  I*.  J>. ;. '• 

Y0H>';;-.H>»VI1.  ((*|,'i,i;-:  -  .     . 

|';i:ny     .IT     ilMiJfc'iilh      IMrolU 

,-.'!8.i.!-|l..:     ■  V\      -       ■'.■■■■:  \.   "  '     :' 

.;  -..(^"r   Ti^;i>-   *»R!alw.thi:'  »ii(i'; 

:  ;  SdHiliw*^      «r..,R;,al      Kl<>«*tric 
■•.    '''.ini-'aii.v  .  ■.(IV.iiii.'rl.v     II<~ilK->n 

lv>)ii:i  4'ri.v.  v'.' ;:;.";■'.■■   ■      ■_ 

f.ir  I'imaillaii'  h(l»iili<iM   W^eif 

■  tj'    V^ih.i>li'.Mi    <J>'n.!ra!.;'  Kl»*    ' 
lri<-  «'i.(i(|uii.\.    1,:.j..   Tmmwcv, 

"     "riii. 


Al<itt.r  a«i<!i^j«s  .in.  all 


t*rae 


General  Electric  Company 


General  Office :  Schenectadv,  N.  iti 
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BLUE 


/tCffCt^ 


CHIP 


AND   OTHER 


f. 


'.'■.'■'  i'. 


HE  knowledge,  experience  and  skill 
-  of  Sheffield  combined  with  the  best 
Pittsbiirp:h  practice  have  made  these 
steels  the  standards  of  Q^^^'^^ity  and  Uni- 
formity wherever  Tools  are  used. 


.-:}  . .' . 


FIRTH -STERLING 
STEEL  COMPANY 

McKEESPORT,  PA. 

BOSTON  NEW   YORK  PHILADELPHIA  CHICAGO 

CLEVELAND       PITTSBURGH       DETROIT       SAN  ERANCISCO 


;:":;i '  :.■■  ^: 
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What  Roacl  ill 
ife  Tests  Prove 


^*:-.^r. 


Locomo'tives  used  in  these  tests  covered  by 
data  in  the  items,  35,  33  and  38  of  the  table 
below,  were  identical  with  the  exception  of 
the  superheater  equipment  in  one  of  them^ 


."  .'■    r  f..   .- 


'-■"■ ;  ■  .  '•■;«■■ 


."#>»"-■  >•  - 


TABLE  ZZIT 

suvsuTios  OP  sisBinciBT  sirrntKicis  BSfwm 

THS  PER/0»1I9C7  Of  SUPlEtEZiTB)  AK>  101- 
SU?tSHSlTSD  tocoiiOTirss 


::nc  1160       :SBe  IISS         :r*ro«at** 
:Sap«rh««t«<  :1loo-Sap«rh'l  J>lffer 'e* 


Boiler  prcasur* «•;«•' 

Tonnage  haalet      .......>   .^4..>« 

Spaeo  la  F  Q  •••••••••••••.«•.»•«• 

Coal  per  U  T  Ulla. 

"ater  aupplled  to  boiler 

tqulvslect  evaporation  per  lb.. 

of  drjr  ooal   

Boiler  efflcleroy •.. 

Stean  thru  cylinders  ..>....,.. 
Stram  thru  oyllnders  pfrr  M  T 

ear  nlle   s 

B  t  u  thru  cyllQJera  per  l!  f  in. 
Indicated  B  T  aTerage  for  ruB  . 
Draw  bor  H  T  average  for  mn  . . 
Steam  per  IBP  per  hoar-Aotual 
Stean  per  I  H  P  per  hour-'?qu'. t. 

:JeohsnlC8l  efflolencj    

Thermal  efflolenoy  I  H  r  baala 
Thermal  efficiency  S  B  S  F  baaa 

Puel  burned  per  hour  

fuel  burned  per  $q  ft  grate 

area  per  hour  .>•.< 

Fuel  burned  per  hour  -  Ulgh 

apeed  oondltlon  

fuel  burned  per  hour  -  low 

opAed  oondltlon  

Tuel  burned  par  aq  ft  of  grate 

area  per  hour  -  low  apeed    .... 
Tuel  burned  par  aq  ft  of  grate 

area  per  hour  -  higk  apeed  '... 


Ill  dlffarenoea  preeedel  by  pTtis  (4)  arc  fSavorabla 
the  aupcrheatad   locoaotive. 


-:^-  IW^  - 

1W.* 

4  S.S 

IIM.* 

lose.o 

••i6.n 

19. C8 

14. Ta 

••SO.lK 

244.3 

S34.0 

*u.$} 

49.622 

74.561 

••83.4 

.-.    if.»  r 

8.U 

-  ».T 

-   ■      -mjt 

69.9 

-X8.S  i 

46.257.0 

68,366.0 

4SS.» 

1,370 

2,164 

441.8- • 

1.410.213.8 

2,196.011.0 

«36.S 

1,609.* 

1.162.8 

436.1- 

1,410.2 

1.004.5 

440  .«, 

20.0 

26.2 

■»M.I 

25.9 

35. S 

4W.0; 

87. 58'    . 

.'           84.98 

4-S.O  : 

5.31 

4.29 

•os.s 

4.65    . 

.-     '          3.66 

♦87.4 

S.6SS 

.:    .        6,097 

•»10.* 

;-^.;^i»»4-'' 

.5    ■■■/    113.2 

♦10.«  - 

,  •v:;HMi»., 

4,699 

•til. 6  - 

5,941 

".'    5,347 

*n.l; 

IS* 

;:-:-■■•       119 

<10.t 

''/\-^::-m»- 

■/'■\_       104.4 

••u.». 

to 


oa\ 


Jptton. 


.■'■;>  ■-  •^■. 


;Sii?;^Let  us  submit  designs  for  your  existing  types  of  locomotives. 

Locomotive  Superheater  Co- 

^New  York,  30  Church  St.   ;  .^ .  .^  ,  ,^.  Chicago,  Peoples  Gas  Bldg. 


cit,''..-:'''' 


•  .   ■■'.-•-*•"  *-  ^1 
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•;■'■■•:  \- 


28 


RAILWAY  AGE  GAZETTE,   MECHANICAL  EDITION 


November,  1915   ;,;.<•• 


r   ■ 


r---> 


/?   Less  Staybolts,      ;y; 

fv  Less    Worry,    • ; } 

;;^::i^:  Less    Expense  ^&- 

The  Jacobs-Shupert  Firebox  has  8oo 
to  2,ooo  less  staybolts  than  the  ordi- 
nary box,  depending  on  its  size. 
Besides  it  has  no  large  flat  plates  in 
the  crown  or  sides.  Its  strength  and 
resistance  are  not  dependent  on  size. 

.   ;    ■■•■■'■•    .,4-  ..7'"..        ■  V-     '-^    '■•-■'■   "  •••.-•  ^V    .'    ■ 

I  Jacobs-Shupert  f 

'W:k  Fireboxes  0'--€': 


are  sectional.  Strength  is  independent  of 
the  number  of  units  in  the  structure.  Every 
railway  man  knows  that  such  a  firebox 
means  less  worry  and  less  expense  for  up- 
keep. Compare  the  ordinary  staybolt  fire- 
box with  the  Jacobs-Shupert,  point  by 
})f)inl ;  compare  cost  of  upkeep,  repairs,  and 
shopping  for  new  plates  and  staybolts  :  then 
and  only  then  will  you  realize  that  the 
Jacobs-Shupert  Firebox  means  less  worry 
and  less  expense.  May  we  send  all  the 
facts  P':^'  ■:>  >: ..  ^-ri:;  :^-^>-^ "  •:;-:^v., :  -.v.  ,,:•:,;  .'i  .■;■•  .•:■■ 


Jacobs-Shupert   U.  S. 

[■■^H;:<>i.  Firebox  Co.    ^ 

30  Church  St.,      New  York,  N. Y. 
Works:   CoatesviUe,  Pa, 


Self 

Cleaning 
Locomotive 
Sander 


S  p  e  <p  i  f  3^  I 
This  Sander  I 

You  have  other  work  and  worries  for 
your  enginemen  than  pounding  clogged 
sand  pipes!  You  want  a  dependable 
sander;  a  sander  that  is  cm  the  job  when 
wanted — then  specify  the     ^a;:  i^:\.-,  /  >  7 


,  Graham -White  K 
Perfect  Sander  s 

Can  be  applied  to  any  type  of  locomotive; 
can  be  substituted  for  any  other  sander 
without  any  change  in  tlie  sand-box — it  is 
reversible  and  works  on  either  side  of  a 
locomotive.  I  .  ;.-^v 

Mechanically,  the  Graham-White  Perfect 
Sander  is  correct.  By  means  of  two  auxili- 
ary pipes  "D"  and  "E"  punctured  every  two 
inches  with  small  holes  drilled  at  an  angle, 
a  rotary  blast  is  secured,  a  downward  rush 
of  air  that  cleans  the  pipes  above  and  below 
the  trap.  By  admitting  air  into  the  auxiliary 
pipe  line,  the  engineer  can  immediately  clean 
his  sand  pipes. 

Several  railroads  have  tested  the  Graham- 
White  Perfect  Sander  in  actual  service.  Up 
to  date  not  one  of  these  sanders  has  called 
for  repairs  or  for  attention  from  the  man  in 
the  cab.     Full  particular^  on  request. 


White  American  Locomotive  Sander  Co. 

(Incorporated)    ' 

Roanoke  i  ....  Va. 


f 


November,  1915 


RAILWAY  AGE  GAZETTE,  MECHANICAL  EDITION 


29 


■I  v  ■ 


■  ■'■-■'     /''^Vl'. ■'■'<>'  '■'.".'  -    .'"■-'\-    ■. 


REFINEMENT  OF  DESIGN 


,-.-v- '-'■-"• 


2-10-2  TYPE  LOCOMOTIVES 


' .  J     •.•  - ' 


Total  Weight  of  Engine.  352,500  pounds;  Weight  on  Drivers,  293,000  pounds;   Diameter  of  Drivers,  57  Inches;  Boiler  Pressure,  190  pounds;    -J 

Cylinders,  28  x  32  inches;  Maximum  Tractive  Power,  71,200  pounds. 


Twelve  2-10-2  type  locomotives,  as  illustrated  above, 
have  just  been  delivered  to  the  New  York,  Ontario  & 
Western  Railway.     "*  ; ^  •:  ;  v  /  -  ;    v. 

Particular  attention  was  given  to  refinement  in  design, 
which  contains  several  new  and  noteworthy  features. 

The  negotiation  of  sharp  curves  with  a  minimum 
amount  of  flange  wear  has  been  carefully  provided 

Let  us  explain  the  advantages  of  this  design  before 
adopting  the  2-10-2  type  on  your  road. 


''■■"^  ■-  .i'---'.:''''-^-:  ■■■:: 


■■*;■:. 


AMERICA  N  It)  C  0  M  0  T I V  E  C  0  M  P  A  NY 


'.■  -■•  •■.■5. : 


■i-  ■  ■..'  ;. 


••■■•■.•.•  :V  :•■•.•■■•..■ 


30  CHURCH  STREET,  NEW  YORK 


■;  .  ^r     -  /*V,'.>  .- 


:•;:^>•^■:^:,^^':^-:.■ 
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:l;^..- 


■i:■»v^• 


■  I-:' ;    ■" 


It 


:.rr;- 


/vV;;-:':'^~'--^ 


HOT  FACTS 


v: 


The  Arch  increases  the  quantity  of  steam.  :'  ,;  -^ 
The  Superheater  improves  the  quaUty  of  steam. 
The  Arch  increases  boiler  capacity.  ..  ,. .  ■ 
The  Superheater  increases  engine  efificiency.  ., 
The  Arch  superheats  the  Superheater.  .,  J-^  .':•; 
They  are  absolutely  necessary  in  combination. 


'''. 


::/;:■:  :,.-^i'<i': 


••••A 


r..'  ■/ 


Ar. 


AMERICAN  ARCH  COMPANY 

:  :g  v  30  CHURCH  STREET,  NEW  YORK 
WM  McCORMICK  BUILDING,  CHICAGO 


.•^..":;. 
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MAXIMUM    CAPACITY^ 


•••■■••'ri. 


,i  :-  . 


Pacific  Type   Locomotive,  Chicago,  Burlington  &,  Quincy   R.   R.  Co. 
F>  A.  Torrey,  General  Supt.  Motive,.  Power.    C.  B.  Young,  Mechanical  Engineer. 


i"-- 


CYLINDERS— 27  x  28  inches.  > ">     /j^v. y  ,;  =     cj 

DRIVING-WHEELS,  DIAM.— 74  inches.//  -,^:-}y[%~'^ 

STEAM   PRESSURE— 180  lbs.  i  !^^^^^^    /     i/M 

GRATE  AREA— 58.7  sq.  ft.  ^  . :f  VV--^     .  ^     v  '  i 

A //y.:'''/:^..-/v/'::'''/-/--:;//y  tractive  force— ♦2^00  ibs. 


WATER  HEATING  SURFACE— 3.364  sq.  ft. 
SUPERHEATING  SURFACE— 751  sq.  ft. 
WEIGHT  ON  DRIVING-WHEELS— 169,700  Ibtbl;; 
WEIGHT,  TOTAL  EN  GIN  E— 266,400  I  bs. 


■  **   -. 


y:,-  ■;. 

•  -..; 

■;••;.'  *: 

•  '.'■■-' 

■  r-'i-i: 

.-■ ."  ^ 

■  /«•■;■; 

.  -■<;.-.• 

..■;■ 

•  .t  ■_"'. 

-.  > 

A  difficult  motive  power  problem  is  that  of  securing  maximum 
capacity  from  individual  units,  without  over-running  specified 
weight  and  clearance  limitations.  Wheel-loads  are  now  appar- 
ently close  to  the  limit  set  by  the  strength  of  tracks  and  bridges ; 
hence  it  is  important  that  locomotives  develop  the  greatest 
possible  amount  of  power  in  proportion  to  their  weight.        ....::. 

The  Pacific  type  Ibcombtive  for  the  BuHlngton,  illustrated 
above,  represents  a  refined  design,  built  to  develop  maximum 
capacity  with  a  limiting  weight  of  170,000  pounds  on  driving- 
wheels.  The  equipment  includes  a  superheater,  brick-arch  and 
combustion  chamber.  The  boiler  contains  a  liberal  amount  of 
heating  surface,  but  the  tubes  are  not  crowded  at  the  expense 
of  circulation.  Careful  designing,  and  the  use  of  special  materials 
for  the  reciprocating  parts,  insure  a  comparatively  low  excess 
pressure  on  the  rail  due  to  the  action  of  the  counterbalance.  At 
a  speed  of  70  miles  per  hour,  this  excess  pressure  amounts  to 
38  per  cent,  of  the  static  weight  for  the  front  and  back  driving- 
wheels  and  28  per  cent,  for  the  main  wheels.  The  locomotive 
is,  therefore,  easier  on  the  track  than  many  other  engines,  which 
carry  considerably  less  weight  per  pair  of  driving-wheels. 

'Pacific  type  locomotives  of  improved  design,  are  handling 
heavy  passenger  traffic  at  a  minimum  expense  for  fuel  and 
maintenance.  ;h':^-    =;-;•-.   -  ..  . -^ '^  -      -     .  -  :.i 
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i  THE  BALDWIN  LOCOMOTIVE  WORKS     | 

/MWi/':/::M  PHILADELPHIA,  PA.,    U.  S.  *<-?^%::.^:.,.::.M:,':::M/M^: 

■■"r- '':■■■■'.,■■■'■  ^ '■(:'  t'./''  '  Represented  by  ,-    "  v.;.-;"^  '        '    ""         '"    "  -  '/'  "^ 

Weston,  50  Church  St.,  Nevt/  York,  N.  Y.  A.  Wni.  Hinger,  722  Spalding  Building,  PoKland,  Ore. 

Peterson,  1610  Wright  Building,  St.   Louis,   Mo.  Charles   Riddell,  625   Railway   Exchange,   Chicago,   III. 

^:!  V  ;v.Lvf;'":.^ /^V^  i-     '  ■    George  F.  Jones,  407  Travelers  Building,  Richmond,  Va.        ..:'^^ 

■  /l'-^^''/\-'./^'''-' ■■■''[  ^-/i  Cable  Address:    "BALDWIN,  PHILADELPHIA.'»      > V  ;>p?>i^  v::^:^v' v;\.v '^^.^^^^^ 
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HOT  FACTS 


The  Arch  increases  the  c|uantity  of  steam.  "  -'^ 
The  Superheater  improves  the  quahty  of  steam. 
The  Arch  increases  boiler  capacity. 
The  Su^X'rheater  increases  enj4ine  efificiency.   ' 
The  Arch  superheats  the  Superheater.  7r^^v.t 
They  are  absokitely  necessary  in  combination. 


■  .  .-  •  '  > 
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AMERICAN  ARCH  COMPANY 

>j||;      30  CHURCH  STREET,  NEW  YORK 
5  f|:    McCORMICK  BUILDING,  CHICAGO 
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MAXIMUM    CAPACITY 


.  ,   Pacific  Type   Locomotive,  Chicago,   Burlington  &.   Quincy    R.   R.   Co. 
F.  A.  Torrey,  General  Supt.  Motive  Power.    C,B.  Young,  Mechanical  En|)ineer,j 


CYLINDERS— 27  x  28  inches.    ■■.V^^:^ 
DRIVING-WHEELS.   DIAM— 74  inches.  ,>:-;^'Si^^ 
STEAM   PRESSURE— 180  lbs. 
GRATE  AREA— 58.7  sq.  ft.  ;!  <-  ^^     '      "^ 

■'■'-■■  :-■■:.:  :■■'.'':    TRACTIVE    FORCE — 42,200   lbs, 


WATER   HEATING  SURFACE— 3.364  sq.  ft. 
SUPERHEATING  SURFACE— 751   sq.  ft. 
WEIGHT  ON   DRIVING-WHEELS— 169.700  «j% 
WEIGHT.  TOTAL  ENGINE— 266,400  lbs. 


A  difficult  motive  power  problem  is  that  of  securing  maximum 
capacity  from  individual  units,  without  over-running  specified 
weight  and  clearance  limitations.  Wheel-loads  are  now  appar- 
ently close  to  the  limit  set  by  the  strength  of  tracks  and  bridges ; 
hence  it  is  important  that  locomotives  develop  the  greatest 
possible  amount  of  power  in  proportion  to  their  weight. 

The  Pacific  type  locomo'tlve  for  the  Burlington,  illustrated 
above,  represents  a  refined  design,  built  to  develop  maximum 
capacity  with  a  limiting  weight  of  170,000  pounds  on  driving- 
wheels.  The  equipment  includes  a  superheater,  brick-arch  and 
combustion  chamber.  The  boiler  contains  a  liberal  amount  of 
heating  surface,  but  the  tubes  are  not  crowded  at  the  expense 
of  circulation.  Careful  designing,  and  the  use  of  special  materials 
for  the  reciprocating  parts,  insure  a  comparatively  low  excess 
pressure  on  the  rail  due  to  the  action  of  the  counterbalance.  At 
a  speed  of  70  miles  per  hour,  this  excess  pressure  amounts  to 
38  per  cent,  of  the  static  weight  for  the  front  and  back  driving- 
wheels  and  28  per  cent,  for  the  main  wheels.  The  locomotive 
is,  therefore,  easier  on  the  track  than  many  other  engines,  which 
carry  considerably  less  weight  per  pair  of  driving-whesels.- 

.Pacific  type  locomotives  of  improved  design,  are  handling 
heavy  passenger  traffic  at  a  minimum  expense  for  fuel  and 
maintenance.    .r->. --     ,^-:-,.;  ■■--..■■..  ./...:-■■    ^-Vv:  ■:.;■„.•;..  -  •:■'.-:> 


..'  *.  -.'  -  -  *'. 
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g  THE  BALDWIN  LOCOMOTIVE  \/VORKS 

=;:;;;■'■"!;::;■;' 55^;. 'iv^  Philadelphia,  pa.,'U.'s.  a.   -MM''0''-&-^^ 

'•"  ■■'■■'::    V  "','■:•  ■•"•       ■.'■:-■■■■■■■:,■        .      -  ..    ..   Represented  by  ,    '.J.-  '..■;■■. :._    ..  ^■;-\::-'..;v  r.;v."---'  ■■'•/.■ 

F.  W.  Weston.  50  Church  St..  New  York.  N.  Y.  A.  Wm.  Hinger.  722  Spalding  Building,  Portland,  Ore. 

C.  H.  Peterson.   1610  Wright  Building.   St.   Louis.   Mo.  Charles   Riddell.  625   Railway   Exchange.   Chicago.   III. 

George   F.  Jones,  407  Travelers  Building,   Richmond,  Va. 
::'"/••    •"'.••  Cable    Address:    "BALDWIN,    PHILADELPHI  A."'  V'vv  . '  ;  ;  .'V^'  ■  ■    '-^ 
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Have  you  received  a 
r    copy  of   Bboklet 


•'-  .•  •  f-' 


K  ■ 


"STAYBOLTS 

A  Monthly  Digest" 


■<:':'ry--'%.  ■  ■.- 


This  book  cjontains 
some  very  interesting 
data  on  the  subject  of 
Flexible  Stavbdts^   ii 


>?■.•   •.  ;.; 


Write  for  a  copy— -it  is  free 
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Effect 
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To  the  uninitiated,  segregation  in  steel  is  a  condition  over 
which  the  steel  maker  has  complete   con|trol. 

This   is  not  true — nor  is  it  just.      Eminejit  authorities  agree 

that    segregation    occurs   from    two    main   causes.       One the 

expulsion  of  the  hardening  elements  fron^  the  outer  solidify- 
ing portion  near  the  mould  into  the  liquid  portion  in  the 
center;  and  the  other,  the  tendency  of  I  the  hardening  ele- 
ments to  float  toward  the  top  by  reason  bf  the  difference  in 
specific   gravity.  I  .  ...-,     ■•-■■.•....■■:; 

Steel  makers  endeavor  to  reduce  segregation  to  a  minimum. 
In  the  making  of 

;  V     Lukens  Locomotive  Firebox    ■; '.li; 
and  Boiler  Steel ,,  . 

the  greatest  care  is  exercised  in  pouring  the  ingot  so  as  not 
to  unnecessarily  agitate  the  molten  mettil.  By  using  the 
.  "bottom  pouring"  method,  we  offset  the  more  or  less  spongy 
top  that  is  characteristic  of  the  "top  pouring"  method.  This 
method  of  pouring  permits  the  metal  to  rite  gradually  in  the 
moulds  without  any  undue  agitation,  eliminating  to  a  large 
extent   the    unsoundness   which    results   from    "top"    pouring. 

This  care  is  but  one  of  the  many   reasons  why 


"i. 


•        Lukens  Signifies  Quality 

and  ^vhy  you  should     I 
"Specify  Lukens  Steel  for  your  Locomotives" 


Lukens  Iron  &  Steel  Co^ 


Philadelphia — Conunerfial    Trust    BIdg. 
New    York— Whitehall   Bldg..    17    Battery   PI. 
Boston — Board  of  Trade  Bldg..  l:;i  State  SI, 
Baltimore — Continental   Trust   Bid;.-.       •.         •. 


New   Orleans- 
Cleveland    .1. 

Kid-. 
Chicago — A. 

Blanch   .*<t. 


-ti.l4   So.   Peter  St. 
F.    Corlett   &   Co., 


■  /■•<•• 


Rockefeller 


M.     Castle     &     Co.,     1300     N. 


Coatesville,  Pa. 

Los  Angeles — A.  M.  Castle  &  Co.,  Citizens 
.National    Bank   Bldj;. 

San  Francisco^A.M.  Qastle  &  Co.,  Monad- 
nock  Bldg. 


■■•.*i •'•••■  ■•.  V 
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For  Bearings 
that  are 


earing,  Anti-F^^ 


Use 


Eia^gjl^isn^^ 


.'■-'    _•  v-'.-V  ■. -^.   ■*-'.•.! 


»>ATENTED 


The  superiority  of  **ARCTIC"  CROWN  BEARINGS 
is  based  on  the  exceptional  quality  of  the  metal.  You 
can  see  very  plainly  what  that  means  by  comparing 
the  grain  of  these  two  fractures.  '.-■ 

""-  Our  exclusive  "ARCTIC"  process  is  the  only  one 
that  can  cast  bearing  metal  of  such  fine,  smooth,  dense, 
uniform    texture.       The    process — mind    you — not    tbe 

alloy.  '' 


It  enables  us  to  set  the  metal  in  one-twentieth  of  the 
time  required  by  the  slow-cooling  sand  mold,  for  which 
reason  we  secure  a  far  more  perfect  amalgamation  of 
all  material.  There  is  no  chance  for  crystallization  of 
the    component    parts    to    take    place — for    cavities    or 


blow-holes  to   form- — for  any   sand  or   grit   to  get  into 
the  casting.         .:-X-.,  ^ ':•■:■■.- .■    /■...- .^^■.;^  ;.  >'■;; 

"ARTIC  •  CRbWN  BEARINGS  have  a  breaking 
strength  over  20'/?  greater  than  other  bearings,  and 
will  wear  twice  as  long.  They  have  a  much  lower 
tendency  to  heat  for  the  metal  is  cleaner  and  purer, 
and  this  saves  many  breakdowns  and  consequent  de- 
lays to  power.  They  will  not  give  within  themselves 
as  porous  brasses  are  sure  to  do  under  strain,  which 
results  in  looseness  and  pounding  destructive  to  many 
other  parts.  ,:■■•.  \r    ,-. 

Your  experience  of  "ARCTIC"  CROWN  BEAR- 
INGS will  be  the  same  as  all  other  users  and  show  a 
substantial   saving   in    renewal   expense. 


Forty  years  of  practical  foundry  experience   is  behind 
the  MORE- JONES  line  of  railroad  specialties,  compris-     !•  /    ' 
ing:    "Tiger"  Bronze  Rod  Brasses  and  Bushings,  Cross-    -    "    ; 
head    Gibbs,     Hub    Liners    and    miscellaneous    parts;  .  : 
..';;./* Arctic"  Bronze  M.  C.  B.  Journal  Bearings.     .;.        -^         ,  v  x.  . 

Further  information  and  prices  on  application.        ^v     ■     •• 

More-Jones  Brass  &  Metal  Co. 

X  St.  Louis,  Mo. 

»"   ."■■",  *■'■  ■;  ■ . 
■■-  ■"■','■'  ■'..-  K 
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This  Is  section  of  an  "ARCTIC" 
Crown  Bearing. 


This  is  No.   5    of  a   series  on 
products.       Keep    in    touch 
those  which  follow.      You'll 
some    new    and    important 
about     operating     efficiency 
economy. 

our 
with 
earn 
facts 

and 

This  is  section  of  a  Sand  Cast 
Bearing. 
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The  American  Staybolt 


■  .   ;  ^i  ,.    ^     j Note  that  ends  are  solid;  slot  in  body  distanced  >^  inch  from  end  of  telltale  hole.  1 

American  Flexible  Bolt  Company 


.  '  ■'  ■  ^  /  ■•'  ''^  ."V  " . " '  !*  •- " 


Chicago 
McCormick  Bldg. 


Pittsburgh 
Union  Bank  Bldg. 


New  York 

50  Church  Street 


Montreal  and  Winnipeg 
Taylor  &   Arnold,  Ltd. 


':i: 


i.-: 


"The  Light  of  Day  on  the  Right  of  Way" 


Headlights 


S.  M.  P.  writes: 


BOOKLET  *'H'    ON    REQUEST 


"Locomotives  equipped  with  your  type 
headlights  have  beep  in  service  quite  a 
period  affording  excellent  light  and  cost 
of   maintenance   most   satisfactory." 

;  Commercial  Acetylene  Railway 
Light  &  Signal  Co. 

80  Broadway,        New  York 

Atlanta     San  Francisco     Chicaco     Boaton     Toronto 


*.• 


>.    ■■•'.,     I'. 


iir:'!:n|]' 

BALLCHtCKV 
BALI  CHUKY 
PettOULUU    " ;:' .'. 

.SUCTIOH  TUK        '-. 


>    -. 
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.  .V 


-:-  iJ' 


Detroit 
Automatic 
Flange 
Lubricator 

.,  (Pendulum  Type)  ;. 

■':  .  . ,.  .;^  Kfticient  flange  lubrication,  according  to  the  proceedings  of  the  .\nierican  Railway  M  ?chanics'  As- 
W;;-:  ^  fjsociation.  increases  the  tire  mileage  anywhere  from  275%  to  667%.  Bear  in  nind  that  the 
•V  .;>assocm         says,    efficient  flange  lubrication."    The  Detroit  Automatic  Flange  Lubricator  (Pendu- 

•  :;^--v^;-':^vlum  Type);>;  --v:'^/:^  ::■•■'"■    -■■•'••■•-■••-• 


mm  HM 


*.»•       "!  >•*  ». 


•m. 


Forces  the  Oil 


i  ■ 


!^  ■• 


;At  the  same  time  it  is  automatic  and  extremely  simple;  for  the  pendulum  does  the  work.  Any  lateral 
movement  ot  the  locomotive  causes  tlie  pendulum  to  swing,  which  in  turn  oscillates  the  pendulum  shaft, 
producing  alternating  strokes  of  the  two  plungers  in  the  pumping  unit. 

The  use  of  the  Detroit  Automatic  Flange  Lubricator  means  efficient  flange  lubrication;  more  tire  mileage; 
above  all  it  is  iiuiependent  ot  your  engmemen,  steam,  air  and  other  outside  influence.  In  short,  the  Detroit 
Automatic  Mange  Lubricator  is  absolutely  automatic  and  economically  efficient.  Our  booklet  B0-7S  tells  the 
whole  storv.     Mav  we  send  it.' 


Detroit  Iubricator  Company 


DETROIT.   U  ,  S  .  A 


fAWAOIAM  DtTKOIT LuBmOTOK fOMPOWY.  |TU 


WALmmrlLLC.  OMTARIO. 


mM 


wm 


ur  b 

ooklet  £ 

0-7S 

tells 

the      CC^.:'^ 

-•  i  •  '^  .* 

*t 

■  y^'i'-'.  --'  '■\-:  '.•'•-- 

.•!^    ',    -.;■ 

•      •»;■-. 

■    ■    '■„••  ,'■'.      ■   -■  ." 

-■';..;-r     ■ 

-■.'**' 

"■*"i.."  -  * . 

iiil 

iiillli'llii^ili 

1, 

i!Hlillllillli!llIPWItllil 

>jV    .: 


','.?;. 


November,  1915 


RAILWAY  AGE  GAZETTE,  MECHANICAL  EDITION 


.••  / 


-•!•■ 


Making  Oil  40  Years 

has  taught  us  to  produce  lubri--:^^^;}^.- 

'  eating     and     signal     oils     that?v/^C;^v 

<v-  stand  every  test.     All  the  great  ;;rr/':^>^ 

v;;  railways     use     the     celebrated  f;;c;v 

::  •  Galena  Coach,  Engine  and  Car  :;/vC'  i 

0;  Oils,  Sibley's  Perfection  Valve  v—;^=^ 

■\;:'  and  Signal  Oils.     .:'y-y\y]:^;^.-f^:li:y^ 

V;-.  ;  A  definite  guarantee  of  cost  ■;r : -v^- '' 

^•-    per  1000  miles  based  on  actual  ;;;:;'   ■: 

;::   service  rendered  is  proving  sat-7'K.-":' ;y 

■   ■   isfactory    to    many    now    using       .^::>f 

Galena  Oils.  •:..-:■.      .:';^^;v-;^\.c;'c:f:; '■^'  -•: 


/Let     us     shoulder    your 
troubles.  ../   •  ;.   .^ 


oil 


'■"i;    ■■■ 


Gale 


na- 


Franklin , 


Double  Boiler 


Check 


1 


aive 


y'  The  position  of  this  valve  is  on  top  of  the  boiler. 
It  is  provided  with  a  stop  valve  for  each  check 
valve,  so  that  either  one  of  the  check  valves,  if  out 
of  order,  may  be  "cut  out"  without  interfering 
with  the  feeding  of  the  boiler.  Removable  caps  on 
top  of  each  check  permit  inspection  and  grinding 
of  valves  without  disconnecting  pipes. 

Simple    and    pleasing    design,    compact    and    effi- 
cient.       Furnished     complete     with     boiler     flange. 


.    .   '         Write  for  Catalog 


NATHAN  MANUFACTURING  CO. 


■MHifaaiw^T/ 


Western    Office:    1612   Old   Col6ny    Building,    Chicago 
St.  Louis  Office:  Frisco  Building 


-■■.'N'  .-.  .•"  -■■:'.' 


If  you  are  not  a  user  of  MH 
Regrinding  valves  it  will  pay 
you  to  investigate.  The  MH  is 
a  high-grade  Regrinding  valve  for 
200  lbs.  working  pressure,  made 
of  our  special  high-grade  com- 
mercial bronze,  scientifically  pro- 
portioned, heaviest  where  the 
strain  is  most  severe.  .       .      •^.  ;::• 


Write  for  prices  and 
lis  ia  trial  order 


I    McNab  &  Harlin  Mfg.  Co.    | 

I         Office,  55  John  Street,  New  York  City         | 

I      Factory,  Paterson,  ^.  J.         Established  1854     | 


FiMiiiii]iiiiraiiniiBiiiiiiiiiiiiiiiiuiiiiuiiHiiiiHiiiiniiiiiiiiii!iiiii:iuiiiiiiiK» 


-*i«^ 


•«.•      '    Vv.  •  ■ 
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Jenkins  Bros.  Valves  for  Round  House  and  Water  Service  Work 

Safe,  Convenient  and  Economical  in  Operation 

GLOBE  VALVE,  Fir.  357-R:  Particularly  desirable  for  steam  blower  lined  for  locomotives.  Turn- 
ing hand  wheel  to  the  left  pushes  disc-holder  off  the  seat  and  opens  the  valfe.  Turning  hand  wheel 
to  the  right  releases  spindle  from  the  disc-holder,  spring  forces  disc-holder*  to  the  seat,  and  steam 
pressure  holds  valve  tight.  No  chance  for  the  trapping  of  condensation,  a^d  the  connecting  pipes 
are  always  kept  free  and  clear,  thus  preventing  freezing  or  water  hammer.     ' 

...Y  VALVE,  Fig.  296-R:     Very  efficient  in  connection  with  air  and  boiler  wafhing  lines.     Extensively 
used   for   blow-off  service.      Made   in   brass  or  iron.  , 

QUICK  OPENING  VALVE,  Fig.  241-R:  For  places  where  the  quick  opertyng  feature  is  desirable. 
Same  heavy  bodies  as  the  regular  Jenkins  Bros.  Globe  and  Angle  Valves,  %'ith  quadruple  threaded 
bonnets  and  spindles.     One  turn  of  the  handle  gives  full  opening. 

JENKINS  BROS.,  New  York,  Boston,  Philadelphia,  Chicago 


Jenkins    Bros.,    Limited,   Montreal,   P.    Q. ;    London,    E. 


\ 
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NATIONAL    EXTENDED    FLOOR   ENGINE   COUPLER   POCKET 


_r    1.    ■ ,  ^  » >  -  ; 


—  INSURES 

Easy  and  Positive  Couplings. 
Full  Contact  Along  Pulling 
Faces  of  Knuckles.      ,    , 


Furnished  for  Use  with  Our 
SHARON,  CLIMAX  and 
TOWER  Engine  Tender  and 
Pilot  Couplers. 


I 


tXTtNMD   fLOOB 


The  National  Malleable  Castings  Co. 


•-     CLEVELAND         CHICAGO 


INDIANAPOLIS         TOLEDO 


SHARON,  PA. 


MELROSE  PARK,  ILL. 


>,' 


"-1 

^^           -"^^                  1'  ^P^^^^^Br 
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Look   For 

The  Name 

^ 

^^^HH 

\Vh«Jf'  you   buy   a   wrench,   don't 
take   any   old   make      look    for   the 
name    on     the    jaw.       If    it's    a 

"GOES" 

it    is    your    Riiarantee    of    quality 
and      workmanship.        It      means 
that     all     "C'oes"     wrenches     are 
designed  with  a  conscience,  built 
with  a  conscience  and   sold   with 
a    conscience.       That     is    why — 
although  5  per  cent  more  in  cost 
— over     one     million     Coes 
Wrenches  are  sold  annually. 

Ask    your   dealer   to    show    you    a 
"Coes,"  the  reason  will  be  self- 
evirlent. 

\vl       '                          "      ^^ 

Coes  Wrench  Company 

Worcester.  Maw..  U.  S.  A. 

AGENTS 

J.    C.    McCARTY   &   CO., 

29  Murray  St.,  New  York,  N.  Y. 

JOHN     H.     CRAHAM    &    CO., 
113    Chambers    St.,    New    York. 

JV~ 

^ 

I^J— -i^— ' 

Ashton  Wheel  Press 
Recording  Gages 


Ashton  Wheel  Press  Recording  Gages  give 
an  accurate  record  of  wheel  fits  on  axles, 
showing  actual  fit  from  start  to  finish,  insur- 
ing perfect  mountings. 

Send  for  special  circular  which  gives  full 
details,  also  catalogue  describing  our  complete 
line  of  Specialties.  I 

The  Ashton  Valve  Co. 


BOSTON,  MASS. 
271  Franklin  St. 


CHICAGO,  ILL. 
No.  174  Mark«t  St. 


.-■..•.«( 


..•1,  ■.-■': 
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s  Howii 
I  Got  th^Confract 


••' .  •■  ■■■=-. 


■.-.•-       \- 


,:#-..i  .♦^:V. 


■  '■'•■•  .,''*'-';2- -..":■ 


.;•■>•..•<: 


■'."-  .'- '  IV.  a: 


(.;■;: 


**Good  dope,"  said  one  of  our  railroad  men,  pointing  to  the 
above  advertisement;  "that's  how  I  got  .  .  .  contract'* 
(mentioning  the  name  of  a  very  large  Southern  railroad); 
**I  had  sent  in  my  bid  for  cylinder  oil.  The  Purchasing  Agent  called 
me  around  to  his  office  and  said,  *I  know  something  about  your  oil,  but 
I  have  a  bid  from  the  X.  Oil  Co.  which  is  more  than  a  couple  of  cents 
lower  per  gallon  than  your  price.'  I  explained  to  him  that  that  was 
very  possible.  But  we  were  not  trying  to  sell  oil  that  way — TEXACO 
LUBRICANTS  were  to  be  judged  by  their  efficiency  only.       i-^X:^.:--:-  .■: 

"Anyway,  a  trial  was  arranged.  The  oil  was  tested  in  the  power  house 
of  their  main  shops,  and  as  the  amount  involved  was  considerable,  the 
trial  w^as  to  cover  45  days.  '■'■^:r:y:'i:'^'^<'^[['-,r^:;^':.:/?h'^^^^ 

"After  running  a  few  days,  the  engineer  using  TEXACO  Cylinder  Oil 
found  that  he  could  reduce  the  oil  feed  more  and  more.  -    "  ;• 

"At  the  end  of  the  45  days  there  was  nothing  to  it  but  TEXACO.'  We 
w^ere  doing  the  same  w^ork  w^ith  one  drop  to  tw^o  of  the  other.     THE 

DROP  COUNTED.  WE  GOT  THE  CONTRACT." 

The  oil  economy  of  TEXACO  Cylinder  Oil  completely  outweighed 
the  "economy  "  of  the  low  price,  to  say  nothing  of  the  saving  on  pack- 
ing, repairs,  etc. 

We  can  show  like  economies  in  your  plant,  and  on  your  rolling  stock. 
We  are  doing  so  in  plants  and  shops,  and  on  equipment  of  all  kinds 

daily.  ,.,..,^,   ::...■■.....  :■:::■■ -^i^:.    .,.;^.  -.^^,^v--;/.- ::^.a^-- >v.:;:-- ;  ,.v  .-.-.••:>■.. .-^  =■< 

'.s: 'I ■:*^y^- ^-  ■■  Address  inquiries  to    :}:'S--j ''}.:: :-'i:':  .y'  y':-^ 

THE  TEXAS  COMPANY 


■.  c.'--  ■;-■■(.-  ■ 


NEW  YORK 

Whitehall  Bldg. 


V  ■,'■■■ 


Railroad    Department       :3,\\>^  ^^  "  ' 

CHICAGO  .  ^^^^ 

McCormick  Building    ; ;  V  *^    Texas  Company  Bldg. 


'  ■  "■*;  ■:■  -■■: 


v.. 


- 1  .  .-  ■ 


1-  -  *'•••    *'.  ■■■--' 


.^S    ^. ;....-    i- 
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Y'lle  Trtpec 
Block  lifting 
motor  truck 
for  repairs 


urability 


The  Durability  of  Yale  Triplex 
Blocks  comes  from  the  care  sur- 
rounding each  detail  of  its  construc- 
tion. 

■j. ■.■■••■.  '1*  -  .."    'a.*-   \'  "?'*■•  •■  'li  •' 

The  Design  is  fundamentally  cor- 
rect— balanced  gearing — steel  sus- 
pension and  generous  proportions. 
These  reduce  wear  and  increase  the 
life  of  the  block. 


Materials     are     selected     for     the 

:.  ".  -work  required;  the  steel  parts  giving 
great  strength  to  resist  shocks  and 
overloads. 

Interchangeable  parts  assure  the 
correct  adjustment  of  the  finished 
block.  Each  part  bears  its  propor- 
tioned share  of  work.  None  subject 
to  destructive  overstram. 

The  Final  Test — 3360  lbs.  for 
each  rated  ton — is  a  continual  check 
on  Design,  Material  and  Workman- 
ship; a  continual  proof  of  strength 
and  reserve  capacity  that  resists 
wear  and  increases  the  life  of  Yale 
Triplex  Blocks. 


;^v  c^^  Send  us   YOUR    ^^  - 
:*j:\      hoisting  problems 

The  Yale  &  Towne 
Mfg.  Co. 

9  East  40th  Street  New  York 


I 

Staypolt  Tap 


rvice 


Taps,  ■"•••" ^-r •'-;■■•  v> 
Dies,     "  i^^;!^. 
Reamers, 
Screw  Plates, 
Threading 
Machines 


The  supplying  of    stay- 
bolt  taps  —  regular  and 
special,    of    every    de- 
scription —  is    a     spe- 
cialty   of    the   Wiley 
&   Russell    organiza- 
tionj.     :;.   .^-^//-rf 

More    than    40 
years  of  tap  mak- 
ing and  the  most 
complete   equip- 
ment for  all 
the     processes, 
are    back   of 
our    state- 
ment that 
Lightning 
Staybolt 
Taps  are 
the  best 
made. 


All  of      ^ 

and 

Quality. 

Our  new  catalog  No.  36 
gives  the  complete   list 

Yours    for    the    asking 

Wiley  &  Russell 
Mfg.  Co.  Division 

Greenfield  Tap  and  Die  Corporation 
Greenfield,  Mass.       I 

NcwYork         Philadelphia  Chicaco  f  Detroit 

28  Warren  St.      38  N.  6th  St.       13  S.  Clinton  St.   [    5S-S7-59  Wayne  St . 
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Here  Are  Distinct  Advantages  in 


■Mr  E.  S.  B/'''';A||i-'' 
Constant  Voltage     *" 

Axle  Lighting  System 

Generator,     Rosenberg    Type     requiring    No 
Pole  Changer. 

Constant  voltage  field   control  by  means  of 

..'-      special  resistance  units  permanently  con-; 

nected  in  circuit,  involving      ,        .  .. 

■■);•,    No  Moving  Parts.  .■\y-'}''^M'SMMyM:. 

i../    No  Carbon  Piles,    '■'y'']',^  ^-yr^MM'-'r ■■■:':. 

A     No  Dash  Pots.    ^MyX'p^f^^^^ 

No  Pivots,  No  Levers.    ^#;i:  U   i  :J 
No  Moving  or  Vibrating  Contacts* 


V      , 


S^Xx^/yf^-  ■<^-:-:r  :■:,-.;■    ^K.  W.  Generator         -,■•:.■'' '^  ■•'■•'•  .;.\'^  V 

:>^  No  Lamp  Regulator  Required.  "■  -vy^'^y-tj. 
!  No  Adjustments  of  any  kind.      vviX"^;?:  > 
;  No  Excessive   Overcharging    or     Gassing. 
:^No  Leakage   of  Current  while    standing. 
>^Low  Cost  of  Inspection.-  /^/f;^'rj^^^^^ 
"Low  Cost  of  Maintenance,  f^-^y.;-;  '4  'v:^,)^ 


THE  Electric  SKWRAca:  Battery  Ca  i 

New   York     Boston  Chicago  Rochester         «  rllLiALllliL,rrll A,     I^A.     Washington   Denver  San  Francisco    Toronto 

St.  Louis       Cleveland       Atlanta  Detroit  1888-1915      '-p---:  Pittsburfh      Los    Angeles  Seattle 


.:.  ■  . .  '>  "I'-v  . 


% 


•  %%  V    --e  ' 


.^v 


niiiiiiii.il. iMMiiHIi: 
1|= 


"t¥''' 


Grinding  Ball  Bearing  Casings 
to  an  Exact  Size 

THEV  swear  by  the  Aloxite  wheel  for 
their  steel  grinding  in  a  New  York 
ball  bearing  manufacturing  plant. 
One  important  job  is  the  grinding,  to 
exact  size,  the  outside  steel  casings  for 
annular  bearings. 

Aloxite— The  Wheel  for  Steel  — 

Does  the  work  quickly,  clean  and  true.  The 
wheel  always  cuts  free  and  holds  its  shape,  thus 
assuring  accuracy  of  the  work,  uniformity  of 
finish  —  and  it  cuts  cool — shows  long  life. 

Thei/  have  the  right  wheel  in  the  right  place. 

Are  you  taking  advanta^^e  of 

Carborundum  service  ? 


The  Carborundum  Company 

Niagara  Falls,  N.  Y. 

Boston        New  York        PhUkdMphi*        Pitt»b«rch        CWveiaa<i 

Cincinnati       Grand  fUpida       Chicnico       Milwaukee 

Manch««t«r,  Enc.        Itasseldorf.  Ger. 


'SimiinUi 


iiiiiiiiiiiiiMiiiiiiiiii.iiiiiiiiiiiiiiiiiiiniiiH' 
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The  Durability  of  Yale  Triplex 
Blocks  tomes  from  the  care  sur- 
rounding each  detail  of  its  construc- 
tion. 

The  Design  is  fundamentally  cor- 
rect— balanced  gearing steel  sus- 
pension and  generous  proportions. 
These  reduce  wear  and  increase  the 
life  of  the  block.  ■  , 

Materials     are     selected     for     the 
.^vork  required;  the  steel  parts  giving 
great    strength    to    resist    shocks    and 
overloads. 

Interchangeable  parts  assure  the 
correct  adjustment  of  the  finished 
block.  Each  part  bears  its  propor- 
tioned share  of  work.  None  subject 
to  destructive:  overstram. 

•This    Final     Test— 3  360     lbs.     for 

each  rated  ton is  a  continual  check 

on  Design,  Material  and  Workman- 
ship; a  continual  proof  of  strength 
and  reserve  capacity  that  resists 
wear  and  increases  the  life  of  Yale 
Triplex  Blocks. 


•  :      Send  us    YOUR 
hoisting  problems 

The  Yale  &  Towne 
Mfg,  Co. 


9  East  40th  Street 


New  York 


Staytolt  Tap 
ervice  ^^ 


Taps,  ■   :  ' 
Dies,  :  ;  c   ■ 
Reamers, 
Screw  Plates, 
Threading 
Machines       ' 


Tlie  supDlying   of    stay- 
bolt  taps      regular   and 
special,    of    every    de- 
scription-is   a     spe- 
cialty   of    the    Wiley 
&    Russell    organiza- 
tion. :.-'-^:;-.;;v  ■;■; 

More    than     40 
yqars  of  tap  mak- 
ii|g  and  the  most 
complete   equip- 
pient  for  all 
the     processes, 
are    back   of 
our    state- 
ment that 
Lightning 
Staybolt 
Taps  are 
the  best 
made. 


All  of  :---'^'r. 

-.:^>..  and   "■■;■;.;■ 

■  e     G^ggNRIVER 

C  Quality. 

Our  new  catalog  No.  36 
gives  the  complete   list 

Yours    for    the     asking 


Wiley  &  Russell 
.  Co.  Division 


Mfg 


Greenfield  Tap  and  Die  Corporation 
Greenfield,  Mass. 

New  York  Philadelphia  Chicago  T  Detroit 

28  Warren  St.       38  N.  6th  St.        13  S.  Clinton  St.      t  55  57  59  Wayne  St . 
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Here  Are  Distinct  Advantages  in 

>      Constant  Voltage  5   r is 

Axle  Lighting  System 

Generator.    Rosenberg    Type    requiring    IVov 
i*o/e  Changer, 

Constant  voltage  field   control   by   means   of  ' 
•       special  resistance  units  permanently  con- 

;p       nected  in  circuit,  involving     ,;  :         ;    ■  ^ 

V      No  Moving  Parts.  ^^  /      ^  3 

No  Carbon  Piles.     1;^^^^^^^C^^  ^^  !  '      -•; ' 

^:^";'   No  Dash  Pots.    \^.^'[^^:'''-^'^''r^^ 

No  Pivots,  No  Levers. 

No  Moving  or  Vibrating  Contacts. 


[:■:/'': if. lr^.--::::f:r     2  K.  W.  Generator   l-^ j.'V;;,;'- •■./ -Jr^i;^. -' ' 

No  Lamp  Regulator  Required.     ■     /%     t 
No  Adjustments  of  any  kind^  vl   :  v 

No  Excessive    Overcharging    or     Gassing. 
No  Leakage    of   Current   while    standing. 
Low  Cost  of   Inspection.     '''■:^zy''f\'-:t;^\-^S'''^: 
Low  Cost  of  Maintenance.    ;v\ 


THE  Electric  Storage  Battery  Co. 


PHILADELPHIA,  PA. 


New   York     Boston  Chicago  Rochester        *  *  **.i-x^ a-' «-•«-«»   mmmr-ft.,     x  r*.m     Washington   Denver  SaB  FVaneisco    Toronto 

St.   Louis        Cleveland        Atlanta  Detroit  _  ;  >     1 888-1 91 5       ,  -V:*'  Pittsburgh      Los    Angeles  Seattle 


Grinding  Ball  Bearing  Casings 
A^     :m  to  an  Exact  Size 

THEY  swear  by  the  Aloxite  wheel  for 
their  steel  grinding  in  a  New  York 
ball  l^earing  manufacturing  plant.; 
One  important  job  is  the  grinding,  td 
exact  size,  the  outside  steel  casings  for 
annular  bearings. 

Aloxite— The  Wheel  for  Steel™ 


Does  tlu-  work  quickly,  clean  ami  true.  The 
wheel  nlwavs  cuts  free  and  holds  its  shH].K',  thus 
assuring  accuracy  of  the  work,  uniformity  of 
finish- — and  it  cuts  cool— showji  long  life,    f  ■. 

,:       Tftei/  have  the  ngfit  irheel  in  tfn-  riirhi  place,   -.i 

-  /   jT  ;■;.•:     Are  »/o«  tHkirii(  advantajfe  of     :.■    Vv       ?'- 
/.-,..„;  CHrtxtruiuliiin  scrvitjer     ,!>:,.• 


V        :   The  Carborundum  Company 
:    :.  ;.'^,.:  Niagara  Falls,  N.  Y.  ::\.\ :^\ 

Boston        New  York         Philadelphia        Pittsborirh        ClrvrlaiKl 

Cincinnati        (irand   RapidK        rhir»K<>        Miisraukee 

Manrheiittr.   Knir  Ou^teidorf    C>ei 
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Increased  Outputs.ifj    Reduced  Shop  Costs 

FERGUSON  OIL  FURNACES 

M^&  THE  RAILWAY  MATERIALS  COMPANY    l^ftji 

RAILWAY  EXCHANGE,   CHICAGO    ^^^^Y -^^^^.^^^^^^^  ^^: -^  ;  ,   ■        SINGER  BLDG.,  NEW  YORK 


^;  ;•  /  •'. 


iAre    You    Overlooking    Anything 7 

-.You,  and  several  thousand  other  railway  men,   read  the  Railway  Age  Gazette, 

Mechanical  Edition.     The  text  pages  of  these  issues  are  for  those  railvvay  men 

■who  wish  to  keep  abreast  of  the  times  in  the  development  of  the  railway  .industry. 

Likewise,  the  advertising  pages  present  those  products  which  help  youlto  satis- 
"  factorily  execute  the  position  you  hold  in  trust.  ••  \  - 

Don't  overlook  anvthing  that  may  help  you.     An  investigation  will  usually  prove 
whether  it  will  help  you. 

-These  pages  do  not  carry  the  advertising  of  othdr  than  reliable  concerns. 


Time  is    saved:  work    is 
speeded  by  using 

FORD 

TRIBLOC 

CHAIN    HOISTS 

No  matter  what  size  you  need  or 
how  severe  the  service  you  will 
find  the  Trililoc  a  most  satisfac- 
tory and  efficient  Chain  Hoist. 

It  is  built  in  sizes  from  ]4-ton  to  40- 
ton  capacity.  It  has  planetary  gear- 
ing (which  is  enclosed  in  a  dustproof 
steel  case),  steel  parts  a  3^2  to  1  fac- 
tor of  safety  in  its  weakest  parts, 
and  the  Patented  Loop  Hand  -  chain 
Guide  makes  the  Ford  Tribloc  a  safe 
hoist,  under  all  conditions. 

Write  for  our  catalogue   today  and  learn 
fully  of  the  merita  of  the  Ford  Tribloc. 

Ford  Chain  Block  & 
Manufacturing    Co. 

>:.  144  Oxford  Street 
PHILADELPHIA,    PA. 


"Class  N-SO"  "Chicago  Pneumatic"  Compressor. 
Stationary  or  Portable.      . 

I 

Fuel  Oil  Driven  Compressors 

rombining  the  superior  merits  of  our  . 

**Giant*'  Engine 

and 

' 'Chicago  Pneumatic''  Compressor 

"Chicago  Pneumatic"  Compressors  are  built  in  over  300 
sizes  and  styles  for  operation  by  steam,  belt,  short  belt 
with  idler,  gasoline  or  fuel  oil  engine,  or  direct  motor 
drive  in  capacities  up  to  5,000  feet  of  free  air  per  minute. 

Ask  for  Bulletins.        ] 

Chicago  Pneumatic  Tool  Co. 


1066  Fisher  Bldg. 
Chicago 


Branches  Everywhere.     I 


52  Vanderbilt  Ave. 
New  York 
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A  Masterpiece  of  Mechanical  Cohstr 

■"•'■"■■■■''"• '''''J;;v-  See  For  Yourself  ,,y::--^^^^^^^ 

100  Railroads  are  using  Edison  Storage  Batteries  because  they  looked 
into  them  before  buying — they  have  not  been  obliged  to  look  into  them 
since.  The  Edison  Battery  is  sealed  up  and  doe^  its  work  without 
continual  inspection,  repair  and  replacenient.^y^i^;  ^i^^^J 


*■.-'-  x 


;;  ^;  %<:  NEGATIVE  POLE 

^        COPPER  WIRE  SWEDGED 
^^^;  J;  INTO  STEEL  LUG 

'BfM:W''&:^^  CELL  COVER 

E;        V  I    CONNECTING  ROD 

^    :     V  aV   r     POSITIVE  GRID 

-      :^  r         NEGATIVEGRID 

H   ^    NEGAT^^    POCKET 

[IRON  OXIDE] 

CDISOM 
STORAGE 


Strength  yA^ 

Power 

Permanence 


'».  .:^-.;' 


■:   ;/.';. 


§4;    PIN  INSULATOR 
V     SIDE  INSULATOR 

SIDE  ROD  INSULATOR 


If  :.•  .• 


SUSPENSION  BOSS 

%    SOLID  STEEL 
?.      CONTAINER 


EwsonStoraoe 


ri L LER  CAP  -V-  ;  ^ ^^ ;. g^ -^:^;,^>> V v-t- ^ 

VALVE  "  ''-C^'^-^/K'-^- 

POSITIVEPOLE      -■  -^    \^c 

CELL  COVER  V^ELDED  TO  :. 

CONTAINER  -  \  "  iV 

l^STUFFING  BOX    5  ;>i>!;^  :  ; 

I^V/ELD  TO  COVER :;-;^,?^:;%(;" 

GLAND  RING       ':-(:<^<§M? 

m^u    SPACING  V/ASHER        "S:^ 

Hlkaline 

'^  ATTERY 


.'  -.'■■■i-^': 


Nickel 

Iron 

Steel 


GRID  SEWVRAJOR      y 
CORRUGATIONS 
POSITIVE  TUBE 

FnICKEL  HYDRATE.  ANDl 

[nickel  in  layers  J 

SEAMLESS  STEEL 
RINOS 


ELL  BOTTOM 

[WELDED  TO  SIDES] 


tebtCommny 


.:■•,> 


Factory  and  Main  Office,  Orange,  N.  Jm 


:}.-:'}^::'':i:---S..„ ..,. .  _   .       .r':'h-'^'£^':'^d'''7  Distributors  in:— --^■^;cV^i;y>W. :■■:';>;  -^'^P^VJ;:'/-  '  "'■"''-" ^^--^^ 

New  York  ;v:v  Boston  :':^3A;^     Chicago  is-;^;,-     Detroit    ■^■^-f':^':^^    Washington 

San  Francisco         :-J.:'iLos  Angeles     V -.^f^  Portland,  Ore.  ^-V.:      Seattle 
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#  fiOULD  #r 


OFFICES:  WORKS*. 

30EAST42d5T..N.Y.C.    AXLE  FORGE, DEPEW.N.Y. 
TME  ROOKERY.CHICAGO    MALLEABLE  1R0N,DEPEW,  H.Y. 
DEPEW,N.Y.  CAST$TEEL,DEPEW,N.Y. 


MANUFACTURERS    OF 

Gould  M.   C.   B.   Couplers. 

Could  Vestibules,    wide   and    narrow. 

Could  Continuous  Platforms  and  Buffers  for 
wood  sills. 

Gould  Continuous  Platforms  and  Buffers  with 
steel   underframing. 

Gould  Steel   Platforms  with   Friction   Buffers. 

Gould  Friction  Draft  Gear  for  passenger 
equipment. 

Gould  Trap-Door  Rigging. 

Gould  Journal    Boxes. 

Gould  Malleable  Iron  Draft  Beams 

Gould  Twin    Type   of   Draft   Gears. 

Gould  Tandem   Type   of   Draft   Gears. 

Malleable  Iron  Castings,  scientifically  an- 
nealed. 

Car  and  Engine  Axles,  wrought  iron  or  open 
hearth  steel. 

Truck    Frames.  ''.■'■•' 

Cast-Steel  Bolsters. 

Cast-Steel  End  Sills.  -  >-i;V 

Steel    Castings. 

Gould  Friction  Draft  Gear. 


Note  how   an 

OSTER 

machine 

threads 
bent 
pipe 

The  m  a  - 

c  li  i  n  e   for 

jour  work  is 

the     all-round     machine     that 

threads    hcnt    pipe,    bolts    and 

iii|)pk's  as  well  as  straight  pipe. 

Write  For  Details  Today 

of  a  machine  that  does  all 
this  and  j-et  requires  less 
floor  space  than  the  ordi- 
nary pipe-threading  ma- 
chine. 


THE 
OSTER 
MFG.  CO. 

2101E.61slSt. 
Cleveland,  Ohio. 


Kindly      snid      catalog     and      name     ot      nearbv 
dealer. 


Company  •  ;^^:^i.ui^ .!.;,:.> ,f;V. ,.. . .V.  V.^  ;Vi; .  .-i . 

.'\U(lress     Vi',.  -f  .»^«  •,.•••'•-* »'*''»iVy»''«'«  ••••♦» i"*.»  •. 
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BRAKE 
SHOES 


'\       .    -  ».\/  • ,  .•„ 


.*/■*•.      ;     V  ,%  ^//.     *, 


.v«   •-,       .    .< 


^/.. 


American  Brake  Shoe  & 
Foundry  Company 


MAHWAH,  N. 


NEW  YORK: 
30  Church  Street 


J. 


/ 


CHICAGO: 
332  So.  Michigan  Ave. 


Cold  Medal  Award,  Panama- PacUic  Exposition 


'"l'llll''!:!:'!i!i;!il 


ORIGINAL    COLUMBIA    LOCJK     NUT  ''[':, 

ORIGINAL  COLUMBIA 
LOCK  NUTS 

Unless  you  have  tested  these  lock  Iniits ;  unless 
you  have  given  them  real  service  te$ts,  then  and 
only  then  will  you  understand  that  priginal  Co- 
lumhia   Lock   Nuts  i  -••.•■ 

Really  Loc 

The  Columhia  Lock  Nut  is  huilt  in[  two  parts — 
the  inside  part  carries  the  thread  aiitl  also  a  slot 
— the  two  parts  are  tapered — the  i  iside  of  the 
outer  nut  and  the  outside  of  the  inner  nut  are 
tapered  to  match. 

Let  us  send  samples.  Examine  thein,  test  them 
and  then  you  will  see  just  what  thet  can  do  for 
vou.     Samples  cost  you  notliing. 

COLUMBIA  NUT  &  BOLT  CO.,  Inc.: 
Bridgeport  |      Conn. 

Branch   Office :    165   BROADWAY,  NEW  YORK,  N.  Y 
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p;  w  EI  G  H  Tim 

•      (as  related  to  Railroad  Engineering 

Zr-^i  '■''W^--C''^'l^^  and  Revenue)  . 

.  Webster  defines  Weiglit  as  the  effect  jproduced  by  gravity  upon 
a  body.  To  the  average  mind  Weight  suggests  an  invisible 
Something  exerting  a  downward  force  or  pressure, 

.  To  the  Railroad  Man,  Weight  is  primarily  the  measurement 
of  productive  tonnage  hauled,  which,  when  evaluated  according 
to  the  controlling  factors  of  miles  carried  and  rate  of  pay 
received  therefor,  produces  the  greater  part  of  revenue  required 
to  maintain  the  existence  and  to  insure  the  credit  of  all  railways. 
Weight  is,  in  truth,  the  very  beginnin|;  and  end  of  all  railroad 
revenue.  [■:':^-.':^-:\-iy-'"-:K''':^''^]-.^'-''''''-''''''  •^■-  ■'... -:\.'^  ■  :■■:.:■' '-x.^:  '■..:'■.■. 

To  the  Air  ferake  Engineer,  Weight  is  the  measurement  of 
empty  or  loaded  railway  vehicles  in  terms  of  avoirdupois,  which, 
converted  by  speed  into  tremendous  forces  of  energy  and  inertia, 
must  be  controlled  by  the  Air  Brake  safely,  efficiently  and  abso- 
lutely. Weight  is  the  first  factor  entering  into  the  vAir  Brake 
Engineer's  calculations,  but  is  directly  related  to  other  factors 
equally  important.  Careful  and  intelligent  consideration  of  all 
these  factors  by  specialists  constitutes  the  Science  and  the  Art 
of  Air  Brake  work :  and  thus  a  practical  solution  of  every  Air 
Brake  problem  is  finally  worked  out.  :   ;,:  :..■.-..,;-  v 

:  The  Railroad  Man,  taxed  with  the  larger  problems  of  Trans- 
portation itself,  should  be  relieved  of  the  Weight  of  Air  Brake 
engineering  and  responsibilities.  A  highly  specialized  engineering 
organization  with  proper  facilities  enables  thoroughly  scientific 
and  reliable  analysis  of  conditions ;  and  recommendations  based 
thereon  must  be  accurate  and  trustworthy — and  carry  Weight. 

'^)':A  :::-y\{^:':{fmr-^l^'' Suggested  by  the    m'.:m]:.f'i\-'m 

WestingKouse  Air  Br^ke  Co. 


■■■■'_      NEW  YORK 
City  Investing  Bldg., 


Pittsburgh,  Pa. 

>.  V;        CHICAGO      > ;  V 
Ry.  Exchange  BIdg. 


ST.  LOUIS^ 
Security  Bldg. 
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RcduGG  wheel  flange 
wear,  rail  weaKano 
train  resistance 

A. stuck i  Co, 

OHveKBld^.,  Pittsbur^Pa. 


What  Repeat 
Orders  Prove 


J 


Repeat  order.^  from  the  leadina  railroads  prove 
concluisively  that  |  J* 

"Globe"  Ventilators 

meet  every  requirement  for  proper  ventilation  of 
smoking,  sleeping,  postal  and  pa4senger  cars. 

They  create  a  steady  outward  draught  and  are 
absolutely  storm  and  cinder  priof.  Write  for 
oifr  booklet  filled  with  the  insidJe  facts  on  why 
"Globe"  \'entilators  meet  the  jtest  of  actual 
service.  I 

GLOBE    VENTILATOR     COMPANY 
TROY,  N.  Y.  j  .  , 


'  ■-     t  -     •  -'.  ■, 


■'S . 


■■^:-.-:^^ 
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THE  PENN  COUPLER 


tS 


" '  Our  latest  development  of  the  M.  C.  B.  Coupler, 
a  modification  of  our  popular  Pitt  and  Janney  X 
Couplers,  with  latest  improvements.        ,-;  ; 5  -  ^  ;     ;  >  ^ 


i     Lock-To-The-Lock 

'Mk:  Lock-Set  and 
Jh    Knuckle-Opener  11 

Send  for  blueprints  and  prices.      ^ /^f-^ft^^v^^ 


.■>';  -. 
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Manufactured  only  by  "*' 

THE  McCONWAY  &  TORLEY  CO. 

PITTSBURGH,  PA. 
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Easy  Spreadin 
ilr:!:.  Paintii: 


lis  mostly  of  th'  easy  wearin-  kind 
^ike  some  graphite  paints  I 
know  without  no  backbones  to 
'em.  It's  the  silica  that  pui:s  the 
fight  in  graphite  an'  that's  why 
tl?  shops  been  usin'^^  :     ' 


f' 


DIXON'S 


(SILICA 
GRAPHITE 


Mint 


■A'- 


i  ioi"  th'  last  fifty  years.     Silica  and  graphite    ^ 
%  make  an  ideal  combination  of  inert  pig- 
:   ments — Nature's  own  mixture    from    the 

Dixon  Mines  at  Ticonderoga,  N.Y.  Dixon's  -y.^ 
V  Paint  means  easy  work  for   th'  boys,  less 
-  brush  wear  for  th'  boss  an'  an  everlastin'  ^- 

good  job  for  the  owners  of  bridges,  boiler 
J  fronts,  smokestacks,  iron  fences  an  all  other 
^  metal  surfaces.    Write  for  booklet  No.  7-B. 


■t:.  i- 


;-■•■' ':x:;^'  '"^-^^^r^C '-':-.  >*-."■*■ 


*.•■  >.- 


Made  in  JERSEY  CITY,  N.  J.,  by  the 


Joseph  Dixon  Crucible  Company 


ESTABLISHED  1827 
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Preparedness  for  Prosperity 

*V  ■                  'Ihc  year  u;i()  will  mark  the  beg^inning  of  bigger  and 
,                    better  business.    Mark  this  well.    During  the  last  three 

1 — 

■ 

'.■-■ 

'^''■'•fw't'-^'^^''     weeks  the   Xmerican  Railroads  have  spent 

'0-'-fi'''"''"- '            $  8,010,000    \  V  .'.  r.  .  .    for  Locomotives 

'^     '•        , 

.        :;,.  ^   ig,6Sg,ooo     ,  ,  ....  ...  for  Freight  Cars 

.     .  (;,'    .. 

^^  ;^'     :&vS          240,000     ,  ;*  ^  ;  ►\»\  for  Passenger  Cars 

■^v/,:-:%;-3^?f;-^-';-A<VN-  8,685,000   ;■...> :>"*-;:i.%-i.;i...^:.    for  Steel  Rails 

:>.'   .■•;••■■' ^'V^ 

':'■.'> 'V 

•■-'.  .,  ■.••■ 

rft^C!-^^-- An  aggregate  of  $36,624,000  in  the  last  three  weeks. 

'  ■;■■■'■''?■' 
1.'  •  •  •■''■'.'■ 

'^-^V'-' 

,1- 

^^^    Vy^^^^^-.-^^               this  sudden  influx  of  orders?    Whv  this  rush  for              •  '",- ■ 
■'■■■■■  ^^^ ■■■■}' '^'      equipment  and  supplies?    Simply  preparation  for  the 

prosperity  of  1916-1917.     These  same  railroads  will 

■■■   '.',-,■_ 

■    -       need  supplies,   specialties,  and  devices   that   will   in- 

.  ,  -^  ■  ■  -■    . 

-^  ■ 

■  ,,...;    crease  the  efficiency  of  their  motive  power  ancl  trans-         , 

' 

« 

-^■.■-:,..s'']:'i'"'      Are  you  prepared  to  handle  your  share  of  this  new  business?  ''     ^  ^ 

'■U-^. 

'':.-:y.-:£\y'  .^^ ,  .Hii\t^  you  prepared  the  way  for  your  salesmen  by  means  of  a 
■  :^v;  Y^^^^                             planned  advertising^  campaign  aimed  at  railway  operal- 

■    "  ■"-  ,•*  ' 

•-•'■-■•■' 

■    '■       '^^^^                   and  mechanical  men  who  will  spend  over  a  billion  dollars 

v;-J;;'->       for  supplies  and  equipment  ?  Railroads,  the  barometer  of  business,            • 

:"■•':" 

'.■i'':.:'-:::^,^:^^^^.      are  preparinj;  for  prosperity.  Are  you?  We  can  assist  you  in  pre-         '   -^ 

^ 

■ 

/.\ 

'^■'rM'.'I^O-:':'^'^^  .-.paring  your  advertising  campaign.    Call  upon  us.    No  obligation. 

■■-•■".''••■ 
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